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not a grapefruit in 5§00 miles

One microscopic bump or particle
on a computer tape—equivalent in
size to a grapefruit sitting on a
500-mile, four-lane highway—is all
it takes to cause a parity error. O
There are no “grapefruits” on
Ampex tape. New formula Ampex
computer tapes are clean and

error-free to begin with, and are
formulated to stay that way for
hundreds of thousands of equip-
ment passes. You get more data
through-put, unparalleled data re-

ANMPEX
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liability. O Prove it on your own
computer. Call your Ampex repre-
sentative for a demonstration. Or
for the latest information write

-Ampex Corporation, 401 Broadway,

Redwood City, California 94063.
O You can be sure we won't sell
you a lemon — or a grapefruit.



ONLY 3C OFFERS

1TE FASTEST . 0 o MOST VEERSATILE
MEMORY EXERCISER AW&HLALDU:

See us at IEEE, Booth No. 3D09, 11 and 13. =

3C SALES OFFICES: NEEDHAM, MASS.; FOREST HILLS,
N.Y.; LEVITTOWN, PA.; SYRACUSE, N.Y.; SILVER SPRING

o wousron, fous; v, alh: coconseaci. - COMPUTER CONTROL COMPANY, INC.

NE IT, I
ROLLTON, oHio; 105 ANGELES, "CALIF. KENTWASH: o p CONNECTICUT PATH, FRAMINGHAM, MASSACHUSETTS 01702
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Our brand—new .
- time-sharing computer,
already it speaks
eight languages.

The SDS 940 is a low-cost, high-performance computer
designed specifically for general-purpose time sharing.

The complete system is in operation now, and we’ll make
the first customer delivery in April.

If you’d like a demonstration, come to Santa Monica and
converse with the system in any of its eight fully documented
and debugged languages.

Or rent a Teletype and call up the system from where you
are.

The 940 is very easy to talk to. No expert interpreters
required.

It can handle an unlimited number of user stations. With
more than 30 users talking at once, the 940 can respond in
two to three seconds. With six simultaneous users the response
time is less than one second.

The 940 does multi-programming, real-time processing
and on-line remote data processing. Its hardware is designed
to minimize programmed overhead and make the whole sys-
tem available to the user.

Hardware features include monitor and user modes,
dynamic program relocation, automatic memory fragmenta-
tion control, and system protection.

Users may be individuals, machines, or both at once, and
they’ll never get in each other’s way. The Monitor program,

and hardware protection, keep users from destroying or gain-
ing unauthorized access to programs or data of other users.

The Executive program lets you call for the language that
best suits your problem and your ability to operate the
machine. Another program, HELP, tells you how to use the
language.

The following subsystems are operating now (thh full
documentation) :

CAL (Conversational Algebraic Language). Resembles -
Joss. Is primarily aimed at small numerical problems in a
highly interactive environment. It relieves the user of all
burdens of storage allocation for both programs and data.

FORTRAN. Has all the features of the standard SDS 900
Series FORTRAN II. Can accept symbolic source-language
input created on-line by QED, and thus an on-line compile-
execute-edit-compile cycle is easily achieved in the system.

QED. A generalized text editor that allows the on-line user
to create and modify symbolic text for any purpose. Includes
inserting, deleting and changing lines of text; a line-edit fea-
ture; a powerful symbolic search feature; automatic tabs the
user can set; and ten string buffers. The user can automatically
save a set of editing commands for “canned” execution later
(cliches).

SYMBOLIC MACRO-ASSEMBLER. A two-pass assem-



bler with subprogram, literal, and powerful macro facilities.
It is similar to the standard SDS Meta-Symbol assembler. The
output is accepted for use by the debugging program DDT,
providing all the symbol tables for effective program checkout
in terms of source languages.

DDT. A versatile, sophisticated on-line debugging pack-
age. Permits the user to examine, search, change, and insert
break-point and step-trace instructions in his program at the

symbolic level. Permits the use of literals in the same manner

as the assembler. Can load both absolute and relocatable
assembler-produced files. Its command language is geared
to rapid interactive operation by the on-line user.

LISP. An extremely powerful symbol-manipulating lan-
guage that uses recursive, list-processing techniques. Partic-
ularly valuable for nonnumeric applications and logical analy-
sis. In its current application it is interpretive and has the
added capability of employing M-expressions, which are
closer to the user’s problem language than the normal input
form.

SNOBOL. A programming language that provides com-
plete facilities for the manipulation of strings of characters.
Is particularly applicable for programs associated with text
editing, information retrieval, linguistics, compiling, and sym-
bolic manipulation of algebraic expressions.

HELP. A valuable aid to the inexperienced. Provides on-
line question-answering service for use by the time-sharing
Executive and the above-described subsystems. HELP gives
users convenient access to a direct self-teaching facility, which
accepts questions on system or subsystem usage in natural
language and answers in English.

Other subsystems are well along in development, mcludmg
ALGOL.

When not required for time sharing, the 940 operates as an
SDS 930 —a high-powered general-purpose and real-time
computer. ‘

An almost unlimited number of SDS peripheral devices
may be used with the 940, including Random Access Disc
(RAD) files, single-capstan magnetic tape unit, display scopes
with character and vector generators, line printers, card read-
ers and punches, paper tape equipment and digital plotters.

The SDS 940 is not an interim time-sharing system which
will be obsolete in a couple of years when software for the
“big” systems is delivéred. You’ll still be contentedly using
your 940 system five years from now.

You can start using it in six months if you hurry

Scientific Data Systems

1649 Seventeenth Street, Santa Monica, California
Offices in principal cities throughout the world
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mechanical units can't
touch this!

omni=data’

TAPE READER/REELER

...costs only $ 875m

... gives you 125 characters per sec.
... plus these features

All you need to do is provide a -Step-Pulse . . .
the compact PTR-60100 does the rest.

Reads opaque tape such as metallized mylar or
black paper . . . also translucents (optional).

8 channels plus sprocket . . . 9 data amplifiers
and control electronics included.

Positive interlocks for taut-tape and out-of-tape.
No controls to set— no adjustments to make.
Reel size: 6 inches . . . 2-inch hub.

Rewind speed: 20 inches/sec.

Absolutely maintenance-free.

High reliability through proven components and
conservative design.

WRITE NOW FOR TECHNICAL BULLETIN

omni=data

DIVISION OF
BORG-WARNER CORP.

511 NORTH BROAD STREET, PHILADELPHIA, PA. 19123 » (215) 925-4343

electronic
equipment

BORG ¢” WARNER

~
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NASA's new Raytheon 520 Computer
and Hybrid Linkage System
heats specs by 33%

test 0000515 proves it

So did all the other tests performed on this digital
computer and hybrid linkage system before it was
shipped on schedule to NASA's Marshall Space
Flight Center facility at Slidell, Louisiana for simu-
lation of space vehicle control systems, structure
and fluid thrust coupling, trajectory optimization
and lateral-load and wind-profile studies.

Procurement specs called for maximum analog
loop error of £0.055%. But test after test showed
actual errors much lower, ranging from 0.000%; to
a high of =+£0.037%, 33% better than required.
Average error for 12 channels was £0.008%.

This kind of performance is gratifying, but not
entirely unexpected. The conversion sub-system
linking the Raytheon 520 with an existing 231RV
analog computer was designed to be accurate,
providing 13 bits plus sign, parallel sample and
hold and buffered digital-to-analog converters to
eliminate skew in sampling and desampling.

NASA's system includes Raytheon's new Multi-
verter®, a single unit combining integrated circuit
multiplexing, a sample and hold amplifier with an
aperture time under 50 nanoseconds and 4 micro-

seconds settling time to 0.01% accuracy, and a

0.019 analog-digital converter.

Other features of the 520 hybrid system include
March 1966

readout of all points accessible to the 231RV
addressing system, 520 control of servoset poten-
tiometers, and sensing and control of 231RV com-
puter modes such as Static Check, Rate Test, Pot
Set, Reset, Hold and Operate. Up to nine analog
computer consoles can be handled. A 1200-hole
supplemental logic patch panel is provided with a
complement of logic elements.

Raytheon's hybrid computing software includes
Real-Time FORTRAN IV, FLEXTRAN (a macro
assembler) and the BOSS monitor. Hybrid pro-
grams provide mode control, pot setting, readout,
conversion, sense and control line activation and
priority interrupt operation.

The Raytheon 520 is a 24-bit small/medium scale
computer for hybrid computing, real-time systems
and general purpose scientific ‘and engineering
applications. It's now being specified for installa-
tions in the $100,000 to $300,000 range. New capa-
bilities include a 1 »sec main memory, Keyboard
CRT, Disk Pack, Direct Memory Access and Drum.
All the facts are in Data File C-127.

RAYTHEON COMPUTER :
2700 South Fairview Street @
Santa Ana, California 92704
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Most people
like Computape

A few don’t

The way repeat sales are going lately, there are an awful lot of people out
there who like Computape. ‘

But occasionally we run into someone who doesn’t.

Bound to happen, of course. Once in a long while it turns out to be some-
one who has a legitimate gripe. Like the little car ad says, nobody’s perfect.

Much more often, interestingly enough, it's someone who has never even
tried Computape. Maybe he's found another brand that seems adequate and
would rather fight than switch. Or maybe he has a feeling that the company
that does the most and the loudest advertising just naturally makes the best
precision tape.

We will respect his opinion without subscribing to its validity.

Nevertheless, we would like the chance to prove to him that Computape
is the finest, most dependable tape that money can buy. Tape is our only
business, so it jolly well better be.

Maybe you're missing out on something good, too, just because you've never
tried it. Why not investigate? After all, most people like Computape.
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THE CHECKLESS SOCIETY, by Robert V. Head. The idea of an auto-

matic credit transfer system is examined, including the implications for the im-
plementors, consumers, and those who are on-line. Discussed are the services that
can be performed, control of the system, and role of the government.

COMPUTERS & TAX COLLECTION, by Phil Hirsch. Although a time and

manpower saver, the Internal Revenue’s adp system also thwarts taxdodgers and
schemers who file two returns to get two refund checks. Nationwide, it will help
bring in $118 billion this year.

COMPUTERS & TAX ACCOUNTING, by Edward K. Yasaki. A look

at the business of preparing tax returns by computer shows how the paper explosion
could lead to remote terminals and central data banks, and what this means to the
tax accountant.

IMPACT OF HARDWARE IN THE 1970'S, by L. C. Hobbs. Examining

the uneven rate of improvements in the next five years in 1/0O gear, components
and packaging techniques, storage and displays, the author decries the general
lack of understanding of the implications of these differing rates of progress on
future systems. Seven problem areas are pinpointed.

TIME-SHARING & MULTIPROCESSING TERMINOLOGY, by Robert

A. Colilla. This paper analyzes some terms in current use in time-sharing, multi-
programming, and multiprocessing, and offers definitions that account for historical
and foreseeable developments.

THE SIGMA 7 FROM SDS. New line of computers marks the entry of the firm
into new areas — business dp, time-sharing, multiprocessing, a large software system,
and head-on competition with IBM.

THE SJCC GOES TO BOSTON. Nine non-conflicting technical sessions plus

seven special sessions are featured at the Spring Joint Computer Conference,
April 26-28.
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Reference Guide to CIEC Analog
and Digital Magnetic Tape

Recorders and Accessories

This guide mcludes the new DR-3000-

the first truly umversal digital magnetic tape system

Type VR-3600 —The dean of recorders,
and the ultimate choice for the most de-
manding pre- and post-detection and
general purpose use. .

[®] 400 cps to 1.5 mc direct frequency re-
sponse; and d-c to 500 k¢ FM frequency
response. )

@@ Bi-directional capability including
reverse automatic phase equalizers —
available on special order.

" @ 7 or 14 channel systems available as
standard.

[@® Available in “Universal” machine con-
figurations for compatibility with lower
bandwidth CEC recorders by switch
selection.

@] Accessories include monitor meters for
display of bias, input and output signals,
RFI certification to MIL-1-6181D.

Type VR-3800 —This data recorder offers
the basic advantages of the VR-3600 at a
modest price. Often referred to as the
“work horse” of midband recorders.

@] 300 cps to 300 kc direct frequency
response; d-c to 40 kc FM frequency re-
sponse with high accuracy FM system.
@] Six speeds to 60 ips, instantly switchable.
@] All-metal-front-surface recording heads
—reduce cleaning to a minimum; reduce
tape and head wear.

@ 7 or 14 channel systems available as
standard.

VR-3600 VR-3800

@] Direct system fully amplitude- and
phase-equalized.

Type VR-2600--Recognized as the finest,
most versatile performer in its class.

[®] Available with any combination of four
types of recording/reproducing elec-
tronics and configurations (direct, FM,
PDM, PCM).

@ All solid-state electronics, push-button
controlled for operation without readjust-
ment at six (6) tape speeds.

@] 600 kc direct, 80 k¢ FM, IRIG PDM,
and 1000 bit-per-inch PCM capabilities.
[@ 7 and 14 track analog systems as well
as 16 track PCM systems available as
standard. Accessories include edge track
voice recording/reproducing, shuttle con-
trol and monitoring equipment, including
both meter and oscilloscope presentation.

Type VR-3300 — Unmatched for appli-
cations where ruggedness and mobility
must be combined with outstanding
performance.

@] 100 cps to 300 kc direct frequency
response; d-c to 20 kc FM frequency
response. ’
@ Dual capstan drive system provides
closed-loop speed and tension control
equal to standard laboratory systems.

@ Interchangeable record and reproduce
electronics and heads with CEC’s Type
VR-2800 laboratory recorder/reproducer

VR-3300

VR-2600

and VL-2810 continuous loop recorder/
reproducer.

[®] Six speed record/reproduce system.

Type VR-2800 — A highly reliable wide-
band system for use in laboratory envi-
ronments with direct and FM electronics.

@ Six speed record/reproduce operation.

[®] 100 cps to 300 kc direct system and d-c
to 20 k¢ FM system.

[® Up to 7 or 14 channels on ¥2” or 1”
tape respectively on 14” reels provide
extended record time.

[® Uses all-metal-front-surface magnetic
heads, as do all CEC recorders, for long
life and minimum tape wear.

Type PR-3300—Designed for mobility at
a modest cost.

[@) High quality mobile magnetic tape

recorder/reproducer for standard 100

kilocycle work.

[®] 7 or 14 channel systems or ¥2” and 1”
tape respectively; 10%2” diameter reels.

fe] Handles information via direct, FM or
PDM techniques in any combination. Like
the VR-3300, this unit can be operated
from a-c or d-c power sources using its
accessory precision frequency power
supply.

[®] Interchangeable electronics with CEC’s
GR-2800 and GL-2810 magnetic tape
recorder/reproducer systems.

PR-3300

VR-2800

DATAMATION



VR-3600 VR-3800* VR-2600 VR-3300 VR-2800 PR-3300 GR-2800 GL-2810 DR-3000
DS 6 ds 6 speeds 7 speeds 6 speeds 6 speeds 6 speeds 6 speeds 6 speeds up to
TAPE SPEE toslpéaé3 ips to go ips to 120 ips to 60 ips to 60 ips to 60 ips to 60 ips to 60 ips 75 ips
(in two
ranges)
DIRECT 400 cps— 300 cps— 300 cps— 100 cps— 100 cps—~ d-c— 100 cps— 100 cps—
FREQ% ENCY 1.5 m?: 300 ke 600 ke 300 ke 300 ke 100 ke 100 ke 100 ke
RESPONSE
FM FREQUENCY | d-c— d-c— d-c— d-c— d-c— d-c— d-c— -d-c+
RESPONQSE 500 kc 40 ke 80 ke 20 ke 20 ke 10 ke 10 ke 20 ke
CHANNELS up to 14 up to 14 up to 14 up to 14 up to 14 up to 14 up to 14 up to 14 upto9
RECORDING Direct, FM Direct, FM Direct, FM, Direct, FM, Direct, FM, Direct, FM, Direct, FM, Direct, FM, Up to 800
METHODS PDM, PCM PDM PDM PDM PDM PDM bpi NRZ or
1600 phase
encoded
ELECTRONICS Solid-State Solid-State Solid-State Solid-State Solid-State Solid-State Solid-State Solid-State | Solid-State

Type GR-2800 — Commonly selected for
general lab use in both industrial and mili-
tary applications because of its operating
economy, long life and reliability.

@ General purpose’ laboratory recorder/
reproducer system accommodating data in
direct, FM or PDM recorded format in
the frequency range from d-c to 100 kc.
@l Utilizes all solid-state electronics.

[® 7 or 14 channel operation on 14” and
1” tape respectively, with reel diameters
to 14"

@ Closed-loop capstan drive system.

[@] Precision capstan drive electronics and
tape speed control servo provide tape
speed accuracies to within *0.02% of
recorded speed.

Types GL-2810 & VL-2810—Specifically
designed for data reduction or data
monitoring and storage where machine
workload is heavy.

@ Accommodate tape loop runs from 2
to 75 feet at six tape speeds from 173 to
60 ips.

[¢] GL-2810 handles data in the range from
d-c to 10 kc via FM techniques, and from
100 cps to 100 kc employing direct tech-
niques; VL-2810 handles d-c to 20 kc FM
and 100 cps to 300 kc via direct.

@] Utilizes ¥2” tape for up to 7 channels,
or 1” tape for up to 14 channels, using
IRIG geometry.

[®l Accessories include selective erase
equipment providing erasure of any com-
bination of 7 to 14 tracks, without removal
of the tape loop from the machine. Bulk
erase equipment also available.

GR-2800 GL-2810

March 1966

Type DR-3000—This advanced new in-
strument offers unequalled versatility and
performance —at the lowest cost of any
comparable digital tape system available
today.

[® 7 or 9 channel formats including 200,
556, and 800 bpi recording densities or
1600 bpi phase encoding density on
special order.

@ Rigid performance specifications pro-
vide machine-to-machine compatibility.
[® Straight line tape loading requires no
threading. Easiest of all to load, entire
operation takes less than 10 seconds.

@ Compact, rugged design with unique
tape buffering provides high speed system
mountable in a 19” or 24” rack.

[ Dual capstans with special actuators
assure positive and gentle tape drive, com-
pletely eliminate tape slippage. And air
bearings virtually eliminate tape friction.

DR-3000

CEC’s DataTape”

Accessories

The Monitor Oscilloscope is used with
tape recorder/reproducers, or any multi-
CIRCLE 9 ON READER CARD

channel instrumentation system to provide
visual display of electrical signals ranging
in frequency from d-c to 1,500,000 cps.
Unique features of this unit include up to
500 kc sweep rate & modular construction.

The Type TD-2903 Automatic Tape
Degausser is designed to erase data sig-
nals from magnetic tape wound on reels up
to 14” in diameter and from ¥4 ” to 2” wide
tape. A reel of 1”7 wide instrumentation
tape recorded at saturation level is erased
to a nominal 90 db below normal level.

i

The Dynamic Tape Tension Gage per-
mits accurate tension measurements
directly while the recorder is in operation
...helps keep your recorder in proper
operating condition through routine
maintenance adjustment.

For complete information on any CEC
Tape Recorder/Reproducer, write or call
CEC for Bulletins in Kit 9008-X 4.

Data Instruments Division

CONSOLIDATED
ELECTRODYNAMICS

A SUBSIDIARY OF BELL & HOWELL/PASADENA, CALIF. 91109
INTERNATIONAL SUBSIDIARIES: WOKING, SURREY, ENGLAND
AND FRIEDBERG (HESSEN), W. GERMANY
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Frankly, if all we could offer you
was another good analog computer,
we wouldn't be in this rat race.

As it is, we've built a really
better mousetrap. Take a good look.

We have to be honest about it. The world just doesn’t need another analog
computer. So when we designed the new Ten-Fifty, we made a value analysis of
every major machine in its class. Look at the results:

Capacity. 43% more computing capacity at any one time — 86 modules. 47%
more patching terminals — 2040. 2009, more peripheral trunks — 126.

Performance. Repetitive solutions up to 1000 per second. Simultaneous real time
and fast time operation. Patented two or three mode electronic switching. Switch-
ing times less than 500 nanoseconds. High accuracy multipliers — zero error
0.059%,. 500 KC solid state amplifiers. :

Hybrid operation is integral — logic is built-in. You get a separate 440 hole patch
panel. Individual integrator controls. High speed electronic comparators and
analog switches. The Ten-Fifty is fully compatible with major digital computers.

Dependability. Patch panel is solid aluminum with coaxial terminals and fully gold
plated wiping contacts, which are undisturbed during patching. Patch cords and
wiring are shielded for low cross-talk. Short-circuit proof construction. Circuits are
conservative in design and fully field-proven. Entire computer is factory wired
and tested for full expansion.

Convenience. Pushbutton readout of amplifiers, pots and trunks. All amplifiers
are uncommitted. Three built-in electronic timers — simultaneous operation.
Thumbwheel time adjustments. Patch panel is color coded and lettered for full
complement. All expansions simply plug-in. Expansion is by addition — not
substitution.

Economy. Your first cost is low. Your expansion cost is low. There are no hidden
extras. The Ten-Fifty is Value Engineered to give you the most computational
capability per dollar invested. No computer in its class can match it.

Judge for yourself. Send for free comparison
chart that shows you point by point where
B the value lies in analog computers.

i

COMPUTER PRODUCTS, INC.
55 Chapel Street, Newton, Mass. 02158 Tel. (617)-244-7575
CIRCLE 10 ON READER CARD
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calendar

@® Course in smmscripT, modeling
and simulation, is being offered by
the Southern Simulation Service,
March 21-25, Tampa, Fla.

@® One-day technical symposium,
sponsored by six southern: California
ACM chapters, will be held March 29,
Disneyland Hotel, Anaheim, Calif.

@ Honeywell 800/1800 Users Assn.
will meet March 29-31, Jack Tar Har-
rison Hotel, Clearwater, Fla.

@® American Univ. is sponsoring the
following courses: “The Challenge of
Cybernetics to Education,” March 29-
31, and “Systems Science,” Mar 9-12,
Twin Bridges Marriott Motor Hotel,
Washington, D.C. Fees: $150-175.

@® Course on “Top Management Con-
trol of EDP” will be given by Auto-
mation Training Center, March 31-
April 1, Del Webb’s Townhouse,
Phoenix, Ariz., and April 21-22, Ameri-
cana Hotel, New York City. Fee: $175.

@® Three-day symposium on com-
puter graphics will be held April
4-6, Schoenberg Hall, Univ. of Cali-
fornia at Los Angeles. Informatics Inc.
is co-sponsor with UCLA. Fee: $50.

@® Data Processing Management
Assn. is presenting two one-day coBoL
seminars: April 14, Statler Hilton
Hotel, Cleveland, Ohio; and April 15,
Palmer House, Chicago. Fee: $30.

@ International congress on dp in
Europe is scheduled for April 17-21
at the Technical College in Graz,
Austria. Co-sponsors are the Datacen-
ter Graz and the Data Processing
Assoc. of Vienna.

@ Symposium on process automation
will be held April 18-20, Newporter
Inn, Newport Beach, Calif. Sponsors
are Beckman Instruments, Scientific
Data Systems, Consolidated Electro-
dynamics Corp. and Control Data
Corp.

DATAMATION



@® Computer Usage Education Inc.
will present two seminars: “The Re-
programming Problem,” April 19-21,
Sheraton Motor Inn, New York City,
and “Data Communications,” April
12-14, Somerset Hotel, Boston. Fees:
$195.

@ Systems and Procedures Assoc. is
sponsoring a Southwest Systems Con-
ference April 20, at the Townehouse,
Phoenix, Ariz.

@ Symposium on computer-aided
basic research will meet April 22 at
the Steven’s Institute, Hoboken, N. J.

@ Meeting of the American Society
of Mechanical Engineers on the theme
“Computers and Instrumentation” will
be April 25-27, Charleston, W.Va.

@ Seminars on digital systems engi-
neering are scheduled for April 18-22
in Palm Beach, Fla., and April 25-29
in Los Angeles. Calif. A third seminar,
“Digital Electronics,” will meet April
25-29, Washington, D.C. Sponsor is
RCA Institutes’ School of Custom Ed-
ucational Programs.

@ Course on hybrid computation will
be held April 25-May 6, Univ. of Cali-
fornia, Los Angeles. Registration dead-
line is April 18. Fee: $300.

@ Spring Joint Computer Conference
will meet April 26-28, War Memorial
Auditorium, Boston, Mass. Sponsor
is American Federation of Informa-
tion Processing Societies: Assn. of
Computing Machinery, Computer
Group of the IEEE, American Docu-
mentation Institute, Assn. for Machine
Translation and Computational Lin-
guistics, and Simulation Councils, Inc.

@® Telecommunications exposition to
be held in conjunction with meeting
of Industrial Communications Associa-
tion will be May 2-5, Queen Eliza-
beth Hotel, Montreal, Canada.

@ National colloquium on informa-
tion retrieval is scheduled for May
12-13, Univ. of Pennsylvania, Phila-
delphia, Pa.

@ sHARE Design Automation Com-
mittee Workshop will meet at the
Jung Hotel in New Orleans, May
16-18.

@ cume International Users Organ-
ization will meet at the Queen Eliza-
beth Hotel in Montreal, Canada, May
24-27. )
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how to get _
your Pulse Generator
“made to order”

“Special” Pulse Generators are made
to order at TI. Modular construction
allows assembly of the right building
blocks to meet your requirements.
Now, “specials” cost you no more,
frequently cost less than conven-
tional pulse generators.

For example, the 6613 is an eco-
nomical general-purpose unit with
PRF from 15 cps to 15 mc, priced
at only $950. Another model, the
6325, is a ten-channel, word-bit pro-

-grammable unit operating up to 25

mc. The single unit does the job of
ten discrete generators, at half the
cost, and fits in a cabinet 23 in.
wide, 38 in. high, 18 in. deep.

INDUSTRIAL
PRODUCTS
GROUP

TI ‘Pulse Generators give you out-
standing performance: PRF’s to 100
mc, fast rise and fall times, variable
pulse width and delay, variable rise
and fall times, plus and minus out-
puts, pulse mixing, programmed and
random word generation. You have
your choice of portable or rack-
mounting cases.

When you need special pulse gen-
erator performance, choose one of
the thousands of standard pulse gen-
erator combinations from Texas In-
struments. For more information,
contact your nearest TI Authorized
Representative or write to the Indus-
trial Products Group in Houston.

TEXAS INSTRUMENTS

INCORPORATED
P. O. BOX 66027 HOUSTON, TEXAS 77006
118 RUE du RHONE GENEVA, SWITZERLAND

750
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Your decentralized company
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O

Your decentralized company with a Univac
Total Management Information System.

Your total organization is tied together by a total
communications system that continuously receives,
up-dates and relays management information.
Centralized control of decentralized operations
becomes a reality. And distance, as a factor
in management, becomes irrelevant.

There are threedistinct Total Management Information Systems
graded for businesses of varying size and complexity
and known collectively as The Univac®

Modular 490 Real-Time Systems.

For information about them, get in touch with the

Univac Division of Sperry Rand Corporation.

CIRCLE 12 ON READER CARD
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finding unused names

Sir:

We ran into a rather stubborn comput-
er program the other day. Most pro-
grams fall more or less naturally into
their acronyms, but this one resisted
our efforts. Should it be Programming
System for Adaptive Learning Ma-
chines? Sounds like we're praying for
success. Adaptive Learning-machine
Programming System? aLps has been
used already. New Algorithmic Pro-
gram for Adaptive Learning Machines?
Sure, it’s topical, but—

In short, we racked our brains but
to no avail. Others surely face the
same problem. To aid them, and to
protect and conserve this important
national resource, I propose the crea-
tion of a (federally-financed, of course)
Department of Acronyms, Mnemonics,
and Names, whose primary job would
be to publish periodically a (hash-
coded) listing of used and available
acronyms.

Jou~n H. Munson

Artificial Intelligence Group
Stanford Research Institute
Menlo Park, California

automay & smog

Sir:

I certainly agree with Mr. Patrick that
private transportation must be auto-
mated (“The Future of Private Trans-
portation,” Jan., p. 27), but we must
also discard the internal combustion
engine. An electric car using battery
or fuel cell power for local street
driving, and receiving power through
the tracks of a freeway rail system for
distance driving, is certainly a possi-
bility. This system would also be easi-
er to control than one of gasoline-
powered autos riding on concrete
highways.

The major obstacle in implementing
any automated traffic system will not,
however, be technical. All vehicles
will have the same performance and
appearance, leaving little to encour-
age the consumer to trade in his pres-
ent model for a newer one. This will
be a more radical departure from our

14

current scheme than even the idea of
automation.

RoBERT B. KELLY
Livermore, California

Why buy? You'll probably be able to rent ‘em.
In fact, you may have to rent them.

social implications

Sir:
Paul Armer, in his piece in The Forum
(Dec., p. 124), says: “Many loud voices,
in particular the Ad Hoc Committee
on the Triple Revolution, are saying
that we must immediately face up to
paying men not to work—we must have
a guaranteed annual income . ..”
According to John D. Pomfret in the
New York Times: “The (Triple Revo-
lution) committee urged that the link
(between income and jobs) be broken
by ‘an unqualified commitment’ by
society to provide through its appro-
priate legal and governmental insti-
tutions ‘every individual and every
family with an adequate income as a
matter of right.” Robert Theobald
(a committee member) does propose
a guaranteed annual income. But none
of us speaks for the committee. ..
None of us wants to pay carpen-
ters, or anyone else, not to work. What
we do want is to increase total pro-
duction and to provide people with
an adequate income so that they could
buy what the machines, together with
men, produce . . .
Dr. Louis FeEIN
Palo Alto, California

medical computers

Sir:

I must confess surprise and chagrin at
having our organization ignored in the
article, “The Computer in Medicine,
An Overview,” by Evon C. Greanias
(Dec., p. 24).

The Commission on Professional and
Hospital Activities is now in its
eleventh year. Each day we receive
about 20,000 abstracts of medical rec-
ords of patients recently discharged
from more than 610 hospitals in the
U.S., Puerto Rico, Canada, and Aus-
tralia. These hospitals will discharge
approximately five million patients this
year, representing one in every six
hospitalizations in the U.S. and one in
every five in Canada.

The commission does two things
with these abstracts. First, we prepare
certain routine statistics and indexes
for the participating hospitals—infor-
mation which all hospitals must have
in order to maintain their accredita-
tion. Several of the routine reports

which the participating hospitals re-
ceive form the basis of the hospitals’
cducational medical audit program. In
nonmedical terms, we provide a man-
agement information system for physi-
cians who make up the medical staff
of the hospital. Various displays of the
data, together with exception report-
ing, give the physicians new insight
into their practices.

Secondly, the data are contributed
to our growing file of over 17 million
records and are made available not
only to the participating hospitals
but to other bona fide researchers in
the health fields. Our own staff com-
pleted nearly 400 special studies on
these data last year, pointing up varia-
tions or similarities in patients and
practices in many areas of medical
interest.

Each of the medical record abstracts
can routinely handle up to 150 kinds
of information about each patient, but
an almost unlimited variety of addi-
tional information can be handled by
special arrangement. We have two
computers to handle the work, but our
staff of over 140 people are the real
key to the reputation the commission
enjoys in medical and hospital circles.
They not only run the Professional
Activity Study and the Medical Audit
Program but a host of other research
projects in such areas as hospital utili-
zation, specialized registries, nursing
home records, community health in-
formation systems, and the quality of
patient care, just to mention a few.
Our staff has also made substantial
contributions in the fields of statistics,
computer methodology, and classifica-
tion theory. The demands of the Medi-
care legislation have speeded up our
already rapid growth, and it looks like
we will spend well over $2 million
this year.

WiLriam H. Kincain

Commission on Professional and Hospi-
tal Activities

Ann Arbor, Michigan

the living machine

Sir:

Congratulations on your excellent Jan-
uary issue! One complaint, however.
In “The Computer in Literature,” Ned
Kelly says:

“. .. Still, this is a long way from the
idea that mankind may even disap-
pear, leaving behind robots as his only
descendants, We ask what this could
mean—the mind boggles at the
thought—but does the reader recall
the weird dialogue between Margaret
Mead and Warren McCulloch in the
film The Living Machine?”

The answer is no, he doesn’t. So would

DATAMATION
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you please give us a brief summary of
this weird dialogue? It just isn’t fair
of you to leave us dangling like that.

Eucen Boscu
Arlington, Virginia

Editor's comment: Unable to reach Mr. Kelly,
here’s my answer fo your question. The Living
Machine, a two-part, one-hour movie, was
produced by the National Film Board of Can-
ada, and | saw it at the SJCC in Detroit in
1963. That's quite a while ago, so some of my
recollections may be fuzzy or inaccurate, but
I don’t think there was a direct confrontation
between McCulloch and Mead in the film. The
narrator, however, interviewed McCulloch, and
elicited from him statements affirming science’s
ability to create machines which could duplicate
what many view as the most private (or sacred)
human capabilities. In one marvelous scene,
McCulloch is sitting in his bathing suvit and
striking beard, dealing with a grandchild, as
the interviewer asks with obvious shock ...even
machines which could reproduce machines which
can duplicate humans?”’ (This is a paraphrase
of his statement.) And McCulloch, reiterating
an earlier conditional statement, allows as how
this could be, if the human functions can be
adequately and appropriately described. Later,
the same narrator asks Miss Mead to comment
on McCulloch’s statement. Her reply, as | re-
member it, suggested that this was a form of
a power dream common to scientists (I don’t
think she mentioned the Faust legend, but it
leaps to mind). This, as | see it, is the “weird
dialogue” Kelly refers to. While we’re on the
subject, it seems worth noting that later in my
own interview with McCulloch, | asked him
what he thought of Miss Mead’s comment. His
unscientific but understandably human reaction
{with a wave of the hand): “Oh, Margaret.”

dp training

Sir:

Although an effective training pro-
gram is vital to any dp organization,
it is becoming evident that manufac-
turer-sponsored courses for program-
mers and analysts are not satisfying
this need. Therefore, and in order to
more effectively express users’ desires,
the Education Committee of the Joint
Users Group is embarking on an ex-
tensive program.

It will include a survey of the cur-
rent training plans and programs of
users’ groups, a critique of the survey,
and the publication of a suggested
training program with the participa-
tion of the separate users groups.
Those interested in participating are
requested to contact me.

STANLEY M. NAFTALY, CHAIRMAN
Education Committee

Joint Users Group

432 Clay Street

San Francisco, California 94111
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OUR PEOPLE WRITE ROUND BOOKS

Filed here in this climate controlled library are the
taped instructions and information from which our com-
puters pour out reports on inventory, acceunting, class-
room scheduling, payroll, even mailing labels.

Every word was written by people . .. experienced
people. Every “chapter” was outlined and organized by
our systems designers. Every guiding sentence was phrased
for efficiency by our programmers.

Without these people, our $23 million worth of com-
puting machines would spin fruitlessly.

If you are thinking about utilizing a computer, think
about people first.

Call or write.

One of our people will answer.

Consulting  Systems Design o Programming « Data Processing and Computing
MCDONNELL AUTOMATION CENTER
DIVISION OF MCDONNELL AIRCRAFT
Box 516, St. Louis, Missouri, 63166 Tel. (314) 731-2121

Colorado Office: DELCOS Denver - Tel. (303) 534-6291
Texas Office: MACTIEX Houston - Tel. (713) 224-6921
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The MC 4000 prints as silently as light striking this page.

16

Monroe Datalog®’s ultra high speed
MC 4000 is totally silent because it’s
an optical, not an impact printer. All
solid state. Cathode ray tube with fiber
optics. Absolutely reliable—only two
moving parts.

Ultra high speed—records 6000 lines
per minute, or any speed less that.your
application requires. Truly synchro-
nous or asynchronous. Available in
numeric or alphanumeric models—
both 32 columns wide.

Features: character serial input, bit
parallel. 6 microseconds per character

CIRCLE 14 ON READER CARD

data transfer time. Exceptional com-
pactness—1015" x 1034" x 2114". Any
4 or 6 line code with any logic level.
Permanent copy option available. '

And a full year’s warranty. Price:
$5650 for numeric model; $5850 for
alphanumeric model.

For information, contact Monroe
Datalog Division of Litton Industries,
343 Sansome St., San Francisco 94104.
(415) 397-2813.

MONROE DATALOG

DIVISION OF LITTON INDUSTRIES

DATAMATION
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SPECIALIST—BUSINESS

SYSTEMS DESIGN

BS degree in Business or Math or
equivalent. Several years of systems
design experience for business sys-
tems utilizing computers, or equiva-
lent. Programming and tab experience.
Functional experience in Manufactur-
ing, Marketing, Finance or Product
Service.

PROGRAMMER

High school education and formal or
on the job training in programming
techniques. 2 years programming ex-
perience or experience working in
Product Service training with pro-
gramming experience or equivalent
experience in logic design, test and
diagnostics design or related pro-
gramming experience.

PROGRAMMING ANALYST

BS degree in Math, Engineering Sci-
ences or Business. 4 years program-
ming experience on large or medium
scale digital computer system. Appli-
cation and/or techniques program-
ming experience. Machine and/or
assembly language programming ex-
perience. Mass Random Access stor-
age device programming.

lirements to:
t., Sect. 47C,
‘ona.

T
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CONVERSION MIGRAINE AWAITS
THIRD GENERATION PIONEERS
A huge conversion headache awaits most installations
installing third generation hardware...and most of
them are either unaware of it, or are pretending the
problem will fade if ignored. That's the view of
several top-flight systems people who have had long,
discouraging looks at the conversion problem. The
consensus: hardware and file conversion represent the
toughest hurdles; program conversion, while time-
consuming and difficult, will be more straightforward.

Hardware problems facing IBM upgradees include
different collating sequences for the 360 and its
binary predecessors; estimating printer timing and
finding the best combination of characters in the
extended character set; getting accurate up-to-date
information about the 360 and conversion routines.
The main problem, says one man, is not just moving to
a new machine which can do new things, but the
immense variety of ways it can do them.

File conversion will be especially tough for

. those moving up from word-oriented machines. And then

there are the technicalities of different numbers of
tracks, different ‘densities. One conversion expert
will be surprised if he'll be able to record 1600
bpi on his old tapes.

The 360 conversion problem is sticky enough that
some people are reconsidering vendors. For 7000
users, the logical alternative seems to be the 635,
more compatible with that series than is the 360.
Attempting to capitalize on the 360 conversion
problem, GE is offering a Cobol conversion package
(SCORE, for SCan CObol REserve words), and 7040/90
simulators. Admits one man at an installation long
known as an IBM one, "If you're ever going to change
vendors, now's the time." And it looks as if many
former 360 fans would rather switch than fight...
conversion problems.

FOR BIG 360 USERS,

A WINTER OF DISCONTENT

Early large scale 360 performance is causing some
disappointment: one user says he hasn't yet been able
to run a Cobol program on his 50; times are so

bad that he may have to put in another main frame.
It's the E level software, says one expert: it's slow,
doesn't take advantage of any memory available over
32K bytes. The F level (64K) looks ok, but H level
for some processors has been cancelled. IBM will
probably hop up E level software by this summer.

H level Fortran, under fire for being slow, will
probably be released with disclaimers to those who
can't live without it. But a new, faster "G" level
Fortran is being developed for IBM by Digitek.

PL/I: RAPID RISE

T0 STANDARD-DOM?

Although it's hardly being used yet, PL/I is already
being discussed as a candidate for standardization
effort. At a meeting last month of representatives
of most major manufacturers, user groups and the
government, it was decided to recommend to ASA's

X3 info processing committee that PL/I be
investigated for its suitability for standardlzatlon.
They also recommended the nature of the investigation,
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If you've ever
programmed

under a real-time
operating system,

write to CUC

If - you've
des1gned or
implemented one,
call us collect!

W Let's talk. And let’s be frank. We need you and people
like you.

We think we've built the kind of company you'd find
stimulating.

You've probably heard how choosy we are. And you've
heard about the kind of work we do. But can you imagine
the satisfaction you'd get from working with an outfit

v ' like CUC? To find out more about us mail this coupon.

D I D I I P R I I N

Computer Usage Development Corp.
344 Main St., Mt. Kisco, N. Y. 10549
914-666-6741 Ext. 25

Send us a copy of your 24 Page Capability Report
“One Day in May”
NAME
COMPANY NAME
ADDRESS

An Equal Opportunity Employer CITY STATE zp
OFFICES IN: NEW YORK CITY; WASHINGTON, D.C. BALTIMORE; PHILAELPHIA; CHICAGO; BOSTON; LOS ANGELES; SAN FRANCISCO; HOUSTON,

18 DATAMATION

The5faces of a
Systems Engin

How you, too, C:

We're lookin g for Avionics Systems
Engineers with split personalities—split
five ways. Well-rounded engineers who
can literally do the work of five.

Engineers who can fill the roles of
conceptual innovator, scientist and
engineer, trade-off analyst, hardware

‘specialist and economist—all in one.
b

Hard to find? You bet they are. But

‘somewhere out there are the people

we're looking for. Maybe you.

IBM’s Electronics Systems Center in
Owego, New York, has immediate
openings for engineers in one of the
most exciting areas of engineering there
is— Systems Engineering.
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CDC CHANGES 6800
I/0 STRUCTURE, PRICE...
CONSIDERS NEW PRODUCTS

RUMORS AND
RAW RANDOM DATA

March 1966

and that it be conducted by X3.4 (common programming
languages), which has already agreed to do just that.
The work to be performed by X3.4 would include
recommendation of modifications; proposal of a
precise specification of the language, including
subsets; and a report on the suitability of the
proposed specs (not on the language as it now stands).
Thus other manufacturers hope to influence a
generalization of the language, weaning it away from
any dependence upon 360 characteristics. But crities
claim such development is outside X3's authority,
will automatically ensure suitability of PL/I for
standardization, cramming the language down the
industry's throat before it has been widely accepted.

The wishes of fickle customers are blamed for the
latest change in the design of the CDC 6800. In an’
attempt to enlarge the I/0 capacity, users can now
have up to 64 peripheral processors, each with 4K
words of core. This makes the Big One even less
compatible in the I/0 area with the 6600. CDC vp
Seymour Cray continues with a crew of only 38,
producing the prototype 6800 at Chippewa Falls, Wisec.
With the first model due in two years, the price has
been upped some 10 to 20%.

Meanwhile, Control Data is mulling over some new
products. The 6000 series satellite computers may be
fitted with a central core and offered as a package.
Another rumored item: a mass core unit, to be
available in 2-million-word modules for the 6600,
with a .1 usec/word transfer rate. It would also be
available for the 6800, but four times as fast.

The revamped, revitalized activity at the Bureau of -
Standards is off and running, with interesting work
beginning on such ticklish topics as computer
selection, performance measurement, documentation
standards. Director Norm Ream, looking for some high-
level people to move the program, has hired BEMA's
Vico Henriques and GSA's Bob Rountree. He's also
hoping to get industry to supply research associates.
The first R.A. may come from Japan. ... Look for
another entry into the computer sweepstakes in a
month or two. A brand new western firm will announce
a machine highlighting quick delivery, "instant"
useability. ... Kodak will announce a certified
computer mag tape soon, is lining up sales outlets.
Consolidated Electrodynamics Corp. hopes to get
exclusive marketing rights. ... Houston Fearless goes
into production in six months with a microfilm unit
which can store 67,500 images on microfiche cards and
sells for under $2K, said to be $4K less than its
nearest competitor. The unit will be available with
teletype or crt and interface for on-line hookups.
Also, in the prototype stage is a camera processor to
make the microfiche images. HF expects the $15
million microfiche industry to grow to $150 million
in the next five years. ... IBM is developing (or
having developed) Fortran and Cobol to PL/I
translators. ... Reuben Donnelly has finally settled

"on a 490 — to be updated to a 494 — for its

interline reservations system. ... SEL, which has sold
over 30 800 series computers, is offering three i.c.
crt displays with refresh memories. PRC and IDC are
developing software for the 800's, which will be
speeded up. ... Dartmouth moves up in Oct. to a GE 625
with 160-line capability, 80 each for GE and the
college, which will cooperate on a superset of the
Basic compiler. ... The Cobol compiler for the B 8500
will be developed by Computer Applications Inc.
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If you use a computer
to draft your own paycheck,

CEORGE SPELVIN 061-16-2265

PAID TO_™
STATEMENT OF EARNINGS AND PAYMENTS FOR EMPLOYEE'S RECORD — DETACH BEFORE CASHING CHECK _
- EXPLANATION OF YOUR EARNINGS i OUT OF YOUR TOTAL EARNINGS WE HAVE PAID FOR YDU
PERIDD T - TOTAL - - - TOTAL BALANCE
Q 14 TS D M1 = PAID TO YOUR aF

ENDING HOURS RATE Jeredlyes AN OYRER EARNINGS | F I C A bd I Wi H u 5P M 1ol ACCOUNTS EARNINGS
1-31-66 |50 [1100 550 0o 23,10 6,05 |61,40,16,00| 00 103,39 446,61
(ot et A S s SRS e ] PAY RO L CHEC K _ettmt et TR ~ IR “ﬂ

you owe it to yourself to use
the tape that never misses a bit

l

Everybody on -the payroll stands to benefit if you use the
computer tape least likely to develop errors caused by drop-
outs. Conventional tapes begin to shed dropout-causing
oxide particles after only a few paydays. Memorex computer
tape—using advanced coating formulations and processing
methods to achieve a superior bond between the oxide par-
ticles—is essentially free from redeposition problems. Hence

e
‘ [r Ny f‘ (
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S . I

ION MAGNETIC TAPE,

Memorex precision tapes are widely preferred for such im-
portant figures as your payroll records.

If you write Memorex Corporation at 210 Memorex Park,
Santa Clara, California 95052, we will send you computer
tape specification data and a complete bibliography of tech-
nical information available from the Memorex library of
reprints.

Memorex Branch Offices in New York, Philadelphia, Washington, Atlanta, Orlando, Dayton, Chicago, Detroit, Dallas, Los Angeles, San Francisco;

Offices and Affiliates in London, Cologne, and Paris
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editor’s read-

ut

the missing data base, part 2:

ANATOMY OF AN INDUSTRY
IN SEARCH OF MATURITY

It’s obvious that the information processing industry lacks a coherent body of
facts and statistics about its own activities. It’s evident that such information could
be of immense and immediate value to users, manufacturers, educators, investors
.. . to the entire industry and everyone affected by it. And it’s clear that most of
the information needed exists and could be gathered, synthesized and made
available.

Just who could or should go about gathering this desperately needed infor-
mation is not so clear. To find out why this is so, let’s take a quick look at the
anatomy of our industry, a loose assemblage of amorphous bodies connected in
random and haphazard ways, each responding differently to wide varying stimuli.

Manufacturers, for instance, respond sometimes to pressure from users
(FORTRAN), from government (COBOL), from competition (prices down,
internal performance up). As a group, hardware manufacturers (most of them )
are represented only by an organization called BEMA (Business Equipment
Manufacturers’ Association). BEMA coordinates information processing stand-
ards work for the American Standards Association, conducts a yearly exhibit of
office and edp equipment, does little else. Except in standards matters, it does
not represent any unified voice of manufacturers.

The user, responsive in varying degrees to his own management, is even less
well structured. User groups have a narrow influence on some important deci-
sions of the one manufacturer they seek to influence. Attempts to increase the
usefulness and broaden the influence of the Joint User Group have failed, partly
because not all user groups will join, partly because of IBM’s predominance.

Professional societies respond primarily to the educational needs of their
members. Coming closest to representing the industry (but not close enough)
is AFIPS (American Federation of Information Processing Societies), which so
far has shown a reluctance to serve as an industry spokesman or to influence
anybody.

So far, none of the organizations we've examined seem to offer a source for
the information gathering activity the industry needs. Each lacks either the
finances, the representative base, the will . . . or some combination thereof.

Let’s look at the federal government, which plays several key industry roles.
First of all, the government has served from the industry’s infancy as the prime
source of research funds. And the government, although it does not always act
it, is the industry’s biggest user. As such it can exert the strongest influence over
the broadest range of industry activities — manufacturing, education, software
and services—of any organization in the industry as it is now constituted. But the
charter of the government extends beyond these two functions: it includes the
responsibility for the development of conditions leading to a healthy, competitive,
profitable industry; the protection of the rights of the consumer; development of
a strong export industry; among others. .

We're not talking now about the bureaucracy-heavy, red-tape-riddled Big
Brother kind of government, but of government responsive to the needs of every
facet and segment of the industry. We're talking about the kind of government
which seeks and makes use of the cooperative involvement of industry leaders,
serving as the coordinating focal point for an industry in search of maturity.

The development of an industry data base to answer the kinds of questions
illustrated in last month’s Readout would do much to accelerate the maturation
of the industry, and the cohesiveness necessary if it is to conduct its affairs with
intelligent purpose. And we think that the government can best direct the first
attempts to develop this data base.

We feel that in the charter and organization of the government’s. ADP activ-
ities as outlined in H.R. 4845—the Brooks Bill—(and in the Report to accompany
that bill), exists evidence of the government’s ability to serve as the coordinating
focal point for this industry-wide gathering and synthesizing activity.

We hope that industry leaders—manufacturers (hardware and software), pro-
fessional societies, users, educators—will agree and bring to the attention of ap-
propriate government officials their ideas on the pressing need for an industry
data base, what it should contain, and how it should be developed.
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THE
CHECKLESS
SOCIETY

by ROBERT V. HEAD

* It-is fascinating, and to a degree frightening, to
attempt to trace the fantastically tangled web

- of implications that derive with seeming inevi-

L ! tability from what is basically a very simple sys-
tem concept—that of the automatic credit transfer system.

Essentially, an automatic credit transfer system is one
that utilizes a terminal device at the time and place of a
retail transaction to effect an automatic transfer of
funds between consumer and merchant, thus obviating
the need for either cash or checks to pay for goods and
services. Four main system elements are needed to accom-
plish such automatic and immediate transfers:

1. Terminal devices located at the site of the transac-

tions.

2. A central file of current deposit balance and credit

information.

3. A data network connecting the terminal devices to

the data file.

4. A simple and reliable means of consumer identifica-

tion. .

There is an accumulating mass of commentary by ob-
servers interested, for various reasons, in the possibilities
of establishing automatic credit transfer systems. Thought-
ful people from many fields have, over the past year or
two, come to grasp the astonishing potential that these
systems possess for transforming major facets of our society.
Martin Greenberger, from MIT’s Project MAC, predicts
that:

,Within the next 25 to 30 years the banking industry

probably will be transformed into a vast electronic in-

formation system of national and international scope.

Today’s banks may or may not maintain their identities

under the transformation. It depends on the attitude

and role that banking management assumes while its
mode of doing business undergoes a fiery modern meta-
morphosis.!

Speculation on this subject is by no means confined to
theoretical prognostications from the college campus. Con-
sider the words of a leading spokesman for the equipment
manufacturers, Thomas J. Watson, Jr., of IBM:

In banking alone, for example, the advances of yes-
terday are merely a faint prologue to the marvels of
tomorrow. In our lifetime we may see electronic trans-
actions virtually eliminate the need for cash. Giant com-
puters in banks, with massive memories, will contain
individual customer accounts. To draw down or add
to his balance, the customer in a store, office, or filling
station will do two things: insert an identification
into the terminal located there; punch out the trans-
action figures on the terminal’s keyboard. Instantane-
ously, ‘the amount he punches out will move out of his
account and enter another.

Consider this same process repeated thousands, bun-

dreds of thousands, millions of times each day; billions

upon billions of dollars changing hands without the

automatic credit transfers

use of one pen, one piece of paper, one check, or one

green dollar bill. Finally, consider the extension of

such a network of terminals and memories—an exten-
sion across city and state lines, spanning our whole
country.?

Perhaps most significant of all are the remarks. of the
bankers themselves, that supposedly starchy and conserva-
tive fraternity. Walter E. Trabbold, of the Bank of Dela-
ware, suggests that: '

Real-time is here for commercial bankers. Its cost is
not significant with announced equipment improve-
ments. Advances in communications, processors and
random devices make it economically possible for us to
install a central management information system pro-
viding decision-making ability and to plan for the ex-
pansion of our bank’s services. I say this because the
banking industry will move so fast in this direction in
the next few years that we can be left at the gate if
we don’t spend, and spend wisely.3

These comments are representative of the computer-
wrought ferment in thinking about financial exchange
mechanisms that is today taking place not only on the
campus but also within the planning offices of the equip-
ment manufacturers and along the hushed executive
corridors of the banks themselves. :

In all these places, the speculation is not about whether
these systems will come into being but when, and about
what form they will take, who will control them, and
what their broad social and economic consequences will
be. We shall consider these questions in due course, but
before doing so, one overriding and fundamental fact
should be emphasized: the technology and the economic
justification to develop these systems are here now, today,
and are such that many entrepreneurs as well as established
organizations in the community have already begun to
move in the direction of introducing such systems.

Mr. Head is manager of the
Advanced Business Systems
Dept., Touche, Ross, Bailey &
Smart, and was formerly head
of the Systems Planning Div.
of the Security First National
Bank in Los Angeles. Long
acquainted with real-time busi-
ness systems, he worked on
the SABRE system while with
IBM and on the ERMA project
with GE. He is also a contrib-
uting editor of Datamation.

1Greenberger, Martin, “Banking and the Information Utility,” Com-

puters and Automation, April 1965, p. 30.
2Watson, Thomas J., Jr., “Men and Machines — The Dynamic Alli-
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ance,” Proceedings, ABA National Automation Conference, 1965, p. 13.
3Trabbold, Walter E., “Computer Technology — State of the Art,”
Proceedings, ABA National Automation Conference, 1965, p. 308.
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It may, as some assert, take 25 years to get there, but
that is extremely doubtful. More likely, automatic credit
transfer systems will have assumed significant dimensions
within five or 10 years. Remember, that piece of paper—
the check—that these systems aim to displace, has been
with us, from the standpoint of wide consumer usage, no
more than a score of years. It is not entrenched. It was
only after World War II that consumers were lured away
in large numbers from the postal money order system
and into the bank checking account system. The checking
account habit is not, therefore, so deeply ingrained that
consumers might not be persuaded to abandon the writ-
ing of checks fairly rapidly if a superior alternative pre-
sents itself. After all, we would merely be coming full
circle back to something resembling the barter system
that prevailed in this country as recently as 100 years
ago. Just as we progressed from the barter system to hard
national currency and from that to checking accounts,
we stand now to advance to the exchange of goods and
services on something resembling the old primitive basis,
but with an underlying assist from computer technology.
portents of change

Let’s take a look at some of the evidence of change in
the form of activities now underway which may be re-
garded as the precursors of automatic credit transfer sys-
tems in that they exhibit some of the identifying char-
acteristics of these systems.

1. Many large banks are presently engaged in convert-
ing their deposit accounts to third-generation computing
equipment and, in the process, are for the first time mak-
ing substantial use of direct access storage. Indeed, several
banks have already installed inquiry devices that can
provide tellers with up-to-the-minute account balance
information. It does not require a great deal of imagina-
tion for these banks to perceive that their terminal de-
vices, now used internally, might someday serve a prof-
itable function outside the walls of the bank.

2. During 1965, at least three major banks introduced
the concept and mechanism of overdraft banking for the
first time in the United States. These overdraft systems
provide for the establishment for qualified checking ac-
count customers of a personal line of credit tied directly
to the checking account. This permits the automatic
injection of funds from the credit line into the checking
account whenever the checking account balance de-
clines to zero. The institutions that have taken this step
are thus progressing along the pathway toward ulti-
mately providing for automatic credit extension at the
point of a retail transaction.4

3. Most large banks today offer a payroll computation
service to small businesses. One feature of this service
provides for the automatic deposit of net pay into the em-
ployee’s account. Thus, on the input side of the automatic
credit transfer system, the checkless approach has made
a modest start toward becoming a reality.

4. Computerized credit bureau operations are now in
existence, and some of these evidence both the ambition
and capability of growing up into full-scale automatic
credit transfer systems.

5. A study conducted for a major equipment supplier,
which received nationwide publicity, implies an interest
on the part of the computer manufacturers in automatic
credit transfer systems, both from the standpoint of supply-

4The reader may have observed that, also during 1965, many banks
set up consumer credit card plans, patterned after the long-established
BankAmericard. Given the perspective that present-day techniques for
the verification and extension of credit are going to be dramatically
upgraded, these bank credit card ventures must be viewed more as ill-
advised retrogressions than as imaginative breakthroughs into the
checkless future.
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ing the equipment as well as possibly becoming the system
operator in some communities.

6. Recently the director of automation of the Ameri-
can Bankers Assn. and his counterpart from the Na-
tional Retail Merchant’s Assn. have held exploratory meet-
ings on the development of uniform methods of consumer
identification, a necessary first step in achieving the stand-
ardization needed to make possible a national network of
credit transfer systems.

These developments can all be regarded as significant

indicators of the imminence of change.

functions of transfer systems

Let us now examine in detail some of the things that
automatic credit transfer systems are capable of doing.
It is important, first of all, in looking at these systems to
understand that they largely eliminate the flow of paper
in the form of checks, bills, and invoices. There may
indeed be a receipt produced by the terminal device
and given to a purchaser at the point of transaction with
a copy retained by the merchant for inquiry and follow-
up purposes, but this paper stays outside the system
and does not circulate within it,. and, moreover, such a
hard copy record is only incidental to the electronic trans-
fer of funds. .

The second point is that information flow in the auto-
matic credit transfer system is reversed. In present day
check clearing systems, as illustrated by Fig. 1, the
flow of information is from payer to payee, then from

Fig. 1 Traditional Check and Deposit Information Flow

Payer's 4 Payee's
Bank Bank
(debit) ‘ (credit)
Payer . : Payee

Fig. 2 Automatic Credit Transfer Information Flow

Payer's Payee's
Bank ‘Bank
(debit) (credit)
Terminal Credit
. : Transfer
Device
! System

payee to payee’s bank of account where the check in
the form of a deposit is credited to the payee, then
from the payee’s bank to the payer’s bank where the
payer’s account is debited, with the instrument finally
being returned to the payer to complete the transfer
cycle. The automatic credit transfer system effects a
transaction by first retrieving the payer’s account record,
and, if sufficient funds are on hand, debiting this record,
as illustrated in Fig. 2. The payee’s account record,

23



CHECKLESS SOCIETY ...

whether in the same bank or in some other bank that is
part of the transfer network, is then retrieved and
credited.

A third characteristic of automatic credit transfer sys-
tems is that transactions are accomplished in real-time,
thus eliminating the lag in effecting transfers of funds
inherent in today’s check handling systems. The in-
troduction of magnetic ink character recognition and com-
puter processing has speeded the process of check clear-
ing but there still remains a delay of anywhere from
several hours to several days before a check makes its
way through the clearing procedure to be posted. What
the bankers refer to as “float”—the amount of funds for
which checks have been written but which have not been
collected—is, in the automatic credit transfer system,
eliminated.

A fourth distinguishing feature of credit transfer sys-
tems has to do with the transformation of credit verifica-
tion procedures. In discussing these systems, one frequently
-hears mention of “universal credit cards.” Those who use
this term exhibit a basic misunderstanding of the nature
of credit transfer systems in that credit cards as we know
them today will be obsoleted and replaced by identifica-
tion cards (or some other form of identification). Today’s
credit cards, such as the Diner’s, air travel or gasoline
company cards, represent prima facie evidence of credit
based upon a prior verification of credit status. They
can be issued only to individuals who pass fairly rigorous
screening, because they expose the issuing organization
to the possibility of loss in the event that the card holder’s
solvency or repayment proclivities undergo a change after
the card is in his possession. For this reason, card issuers
are forced to apply not only a tight initial screening
(which, of course, necessarily excludes some good risks
as well as bad) but must also go through the laborious
and expensive process of reissuing cards every few months
in order to minimize potential losses. In contrast to these
rather clumsy procedures, the automatic credit trans-
fer system permits the issuance of identifying cards to all
individuals in the community, since the card in and of
itself has no meaning in terms of an individual’s credit
status. It serves only to identify him to the system
which can then perform an immediate and up-to-date
credit analysis.

kinds of services

Now that we have described briefly the essential char-
acteristics of credit transfer systems, let us consider the
kinds of services that could be made available through
such systems.

1. Purchase authorization

Before a transaction is consummated, a means must be
provided to ascertain the consumer’s ability to pay. This
the system would do by retrieving the consumer’s record
to determine if there is a sufficient cash balance in his
account to cover the purchase. Because the system
operates to credit the merchant’s account in real time,
it must reserve the right either to authorize or dis-
allow the contemplated purchase. Obviously, this had
to be done at the time and point of the sale quickly,
conveniently, and without embarrassment to the con-
sumer.

Psychologically, the experience of the consumer at the
point of sale is associated in his mind with the merchant
in whose establishment he is trading. In order to pro-
mote and preserve the relationship between merchant and
consumer, the system must not introduce a jarring or un-
dignified flavor into the transaction, or one inconsistent
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with the image that the merchant has sought to create.
The impression of an impersonal and apparently-arbitrary
refusal to authorize a purchase must be avoided. In the
event of a refusal, a minimum requirement would appear
to be the interposition of a trained human intermediary,
perhaps on the phone or at a special location in the
store.

2. Transfer of funds

The transfer of funds between the accounts of payers
and payees could, of course, take place either within
one bank or between banks that are participants in the
system, In both cases, and to a dramatic extent in the
case of interbank transfers, there would be substantial
changes from today’s practice. There would no longer
be any check clearing operations, no float, no items
returned to the payee marked “insufficient funds,” no holds,
and no stop-payments, To the system, all transfers would
be handled immediately by debits and credits to the
designated accounts regardless of the bank in which
they were maintained.

3. Overdraft banking

In conjunction with the purchase authorization func-
tion, the system might inject credit into a consumer’s
account to permit a transaction to take place. This is, in a
sense, the counterpart of the traditional retail store
charge account. These overdrafts might be the result
of a debit made at the time of a sale, or might
arise as the result of other kinds of transactions where
the consumer has preauthorized the system to make pay-
ments for him. If the depositor’s account, thus overdrawn,
is replenished by payroll transfers or other credits within
a stipulated period, there might be no interest charge.
If the overdraft is not repaid, interest might be charged
on overdraft amounts outstanding beyond the grace
period.

4. Automatic bill payment

Automatic bill payments are nothing more than pre-
authorized credit transfers. They would include pay-
ments to utilities, mortgage companies, lessors, etc. Some-
times, as in the case of rental payments for example,
the periodic payment would be of a fixed amount. In
other cases, such as phone bills, the consumer would
preauthorize the system to make payment up to a maxi-
mum amount on receipt of an invoice.® This “invoice”
might not be a physical document at all, but an electronic
communication generated by the payee’s computer sys-
tem. The credit transfer system, after verifying the au-
thority to pay, would automatically debit the consumer’s
account and credit the payee’s account. If the amount of
the invoice exceeded the authority to pay or if there were
insufficient funds in the consumer’s account and his over-
draft limit had been exceeded, notice of nonpayment would
be immediately transmitted to both parties.

The overdraft banking feature is an important con-
comitant to the automatic bill payment function, in that
it provides a cushion to facilitate debiting the consumer’s
account to honor a bill even when his demand funds are
insufficient. Thus, it meshes the individual’s income cycle
to the payee’s collection cycle.

5. Consumer loans

_ Generically, there would be various levels of consumer
credit available through the system, as suggested by the
ascending steps shown in Fig. 3. In some cases, the type
of transaction would dictate the nature of the loan.

5There will, of course, have to be some provision made for handling
those bills that the consumer does not wish paid immediately and for
reflecting differences of opinion between consumer and merchant, One
possibility would be to program into the system an artificial delay in
the payment of certain bills. Another would be to place funds. in an
escrow account when there is a dispute between consumer and merchant
that must be settled.
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In other instances, the consumer would “graduate” auto-
matically from one class of credit to another. If, in effecting
a credit transfer, there were insufficient funds in the demand
account, the overdraft banking feature might be invoked.
And, then, if the overdraft amount were not repaid within
the grace period, it would be converted to revolving credit.

Fig. 3 Steps in Consumer Financing
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High-interest revolving charge arrangements are not
suitable, though, for large purchases, such as homes or
automobiles. Loans for these purposes are secured by a
mortgage or other collateral. Such loans would prob-
ably continue to be negotiated by the consumer with the
bank as at present. The system, however, would play a
multiple role. It would assist the bank in rating the con-
sumer as a credit risk. It would credit the loan proceeds
directly to the consumer’s account, and it would peri-
odically debit the consumer for the installment amount.
6. Payroll distribution

The payroll function constitutes an important connect-
ing link between the bank, the retailer, and the con-
sumer. One essential requirement for expansion of finan-
cial services to consumers is the ability to forecast an
individual’s cash flow. As the probability of forecasting this
flow increases, the credit reliability of the individual be-
comes more firmly established. One general method of
controlling cash flow today is the payroll deduction sys-
tem, and this appears to provide a ready-made, formalized
process for permitting the automatic credit transfer system
to determine a consumer’s ability to generate funds.

Reservation of fixed amounts from the consumer’s pay
for preauthorized automatic payments should result in
reduced financial difficulties for the consumer by minimiz-
ing the possibility of an overlimit condition. There should
develop an awareness on the part of each individual of
his cash flow, since a specific portion of his pay would
be reserved for automatic bill and loan payments, with
these funds being deducted from his pay before the sys-
tem transfers the remainder to his account. This in-
creased capability of forecasting income against ex-
penses provides the individual with an opportunity to pro-
ject cash flow and thus avoid overlimit situations.

The actual payroll mechanism would likely be for large
employers to transmit electronically each employee’s net
pay into the automatic credit transfer system directly
from the employer’s computer. Alternatively, the system
might offer payroll computation service to smaller busi-
nesses. In any event, the employer’s account would be
debited for the total pay, and each employee’s account
credited with his net pay after deduction of the pre-
authorized automatic payments.
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7. Instant cash

What is theoretically possible—a completely checkless
and cashless economy—may in fact be impractical in many
situations. This appears to be particularly so when the
transaction amount is quite small. Tt is difficult to visualize
an automatic credit transfer being economically viable
in the purchase of a newspaper, for instance.

But how does an individual obtain cash conveniently,
especially since he no longer needs to make regular visits
to the bankP Possibly, the automatic credit transfer
systern might authorize the advancement of cash at cer-
tain prescribed locations. Such a transaction would be
similar to a purchase authorization. In one respect, it
would be different though, in that it constitutes no source
of direct profit as in the case of a purchase of goods or
services. The instant cash feature may have to be viewed
as a cost of doing business, as a “public service” con-
venience for the consumer.

Obviously, the central theme underlying all these serv-
ices is the potential for instantaneous transfer of credits
for the majority of retail transactions in a community. In
the course of accomplishing such instantaneous trans-
fers, the system eliminates checks, deposit slips, retail
bills and invoices, and numerous associated documen-
tary processes.

control of the systems

One of the most interesting aspects of credlt trans-
fer systems has to do not with their design concepts but
with their ownership. There are, it is true, many ab-
sorbing problems of economic justification, equipment
selection, file security, and the like. But these are sub-
ordinate to the question of who shall control the credit
transfer system.

o Banks. Commercial bankers are able to develop per-
suasive arguments that the nation’s banks are in the most
logical position to develop automatic credit transfer capa-
bility. They regard this as a logical extension of the fiduci-
ary services performed by banks today. Understandably,
the bankers tend to view with distaste the possibility of
some intermediary controlling the transfer of information
between themselves and their depositors, even if this inter-
mediary might be nothing more than a massive electronic
switching center. As if in support of these ambitions, the
larger banks are now developing the sophisticated sys-
tems capability needed to venture into the automatic
credit transfer system arena. And these banks, of course,
possess the resources not only to set up the transfer
mechanism but to extend credit at the point of a retail
transaction.

o Retail merchants. It is conceivable that the merchants,
instead of acquiescing passively in the introduction of a
system by some other agency, might band together in
a community to set up a credit transfer system. In fact,
the pooling of accounts receivable could be the first
evolutionary prelude to full automatic credit transfer capa-
bility. The merchants are, however, hampered by a gen-
erally low level of experience and sophistication in com-
puter technology and this may consign them to the posi-
tion of participants or subscribers rather than innovators
in introducing the new systems.

o Credit bureaus. The nation’s credit bureaus find them-
selves today in most perilous circumstances. They are
under severe pressure from their users for more universal
and more accurate data. It is demanded, for example,
that the increasing mobility of our population be reflected
in the credit reports, so that individuals who live, say,
in Washington but shop in Baltimore can have their
credit records immediately accessible to the Baltimore
merchants. It is possible that credit bureaus, at least in
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some regions, may grasp the opportunities proftered by
automatic credit transfer systems by upgrading and
transforming their present functions into an electronic
relay center which would interface with the merchants
and the banks. It appears likely that those credit bureaus
incapable of doing so will eventually perish.

® Equipment manufacturers, The equipment vendors
may view the emergence of credit transfer systems as an
opportunity not merely to supply the rather substantial
amounts of equipment involved but to go beyond this
in an effort to obtain the additional revenue that will
accrue to whatever organization is successful in providing
the service. This would, however, represent a rather
significant shift in marketing emphasis away from being
purveyors of hardware in the direction of being suppliers
of service.

o Communications companies. Just as the equipment
manufacturers might contemplate a shift in their estab-
lished role, so might the communications common carriers
such as AT & T, GT & E, and Western Union. They
could logically arrive at the conclusion that they would
be willing not only to provide the needed data links and
possibly the terminals but to offer a full-scale service for
automatic credit transfer.

® Finance companies. The major finance companies
have a tremendous advantage over the commercial banks,
in that many of their systems are already national and
able to offer the universality so important to the credit
transfer mechanism. .-The combination of an established
national organization and the capability to provide con-
sumer credit should not be underestimated.

e LEntrepreneurs. If the established organizations, and in
particular the banks, fail to move aggressively to exploit
the opportunities inherent in credit transfer systems,
it is entirely possible that imaginative entrepreneurs may
be able to obtain sufficient venture capital to launch auto-
matic credit transfer systems on their own.

® Federal government. Because the implications of auto-
matic credit transfer systems are so far reaching, it is
inevitable that the federal government will be deeply con-
cerned. And, there is no assurance that this concern will
be limited to regulation of the way in which these sys-
tems evolve. It is conceivable that the federal government
may be impelled to become the owner and operator of
these systems. Farfetched? Not when one remembers
that the federal reserve system is today heavily involved
in the mechanics of routing checks between banks and
that the post office has long been in the business of issu-
ing money orders.

It may be that no uniform pattern of control will emerge
for some time and that implementation pockets will ap-
pear at varying rates and under different forms of owner-
ship as the credit transfer idea begins to take hold. Thus,
in one community there might be a consortium of com-
mercial banks that persuades the merchants to participate,
in another there might be an equipment manufacturer
with sufficient leverage to introduce a system as “open for
business,” and in a third an entrepreneur might succeed
in obtaining the cooperation of the banks in establishing
a service organization.

If credit transfer systems do begin to evolve in a non-
uniform way, the attendant systems and programming
problems will be enormous. These potential problems all
border on the area of standardization: will the various
operators of such systems be able to agree upon uniform
consumer identification procedures? Will the terminal de-
vices be of a standard design? Will the rules governing
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approval of a transaction vary from city to city, de-
pending upon whose system the consumer is dealing
with? Will there exist in a metropolitan area one massive
credit transfer system or will there be a complex of
neighborhood systems tied together by some sort of data
network? How can agreement be reached on intersystem
message formats so that inquiries can be forwarded from
one system to another? These are a few of the unan-
swered questions having to do with the way in which
credit transfer systems will come into existence.

some implications
Regardless of where control is vested, automatic

credit transfer systems will have profound implications for

many organizations as well as for the individual consumer.

Assuming that the commercial banks, or at least the
large ones, attempt to exercise a leadership role, they
face a very difficult problem in trying to cooperate to
make credit transfer systems operational on a national
scale. For there is not, in this country, a true natipnal
banking system but rather a patchwork collection of
federal and state laws and regulations within which
the automatic credit transfer systems must evolve. This
can lead to nightmarish difficulties as, for example, those
having to do with unit banking regulations.

There are many states which presently forbid a bank
to operate at more than one location and where the ques-
tion must be resolved as to whether the installation of
remote terminal devices constitutes branch banking.
There is a comparable problem.with respect to varia-
tions in state usury laws applicable to banks. It may
indeed turn out that far-reaching federal intervention will
be necessary to modify the diversity of regulations that
now envelop the nation’s commercial banks. The dual
banking system, in which there is co-existence between
state and nationally chartered banks, may be one of the
casualties of this necessity for standardization.

An almost equally onerous problem to be resolved by
the banks is the necessity for restructuring their sources
of income. They face, on the one hand, a loss in income
from two present sources:

First, their demand deposits may be expected to de-
crease as the merchants begin to take advantage of their
gain in float by reducing balances and investing the funds
elsewhere. Remember that the automatic credit transfer
system eliminates the float that now exists during the
time elapsing between completion of a credit sale and
the deposit in the retailer’s account of the consumer’s
check for payment. The banks are today benefiting from
this float since these funds (which are, incidentally,
interest free) are available for investment by the banks.

Second, the service charge revenue for each check
written will begin to dwindle as the checkless society
becomes a reality.

It appears, then, that the banks must overcome these
losses in revenue by obtaining substantial income from
the two chief users of the automatic credit transfer sys-
tem—the retailers and the consumers. A discount amount-
ing to a percentage of retail sales revenues is one possi-
bility. And perhaps the consumer can continue to pay a
service charge that is somewhat less than today’s check
service charge but is more than sufficient to cover the
reduced cost of processing a checkless transaction.
Another possibility for augmenting bank income is, of
course, the enhanced opportunity to enter the expanding
consumer financing field on ‘an unprecedented scale. Here
the significance of offering a personal line of credit tied
into the demand deposit account becomes evident.

And what of the retail merchants and other suppliers
of consumer goods and services? They will benefit from
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these systems by no longer incurring the expense of main-
taining their own accounts receivable and credit depart-
ments, as these will not be needed under the new method
of doing business. The costs of preparing and mailing cus-
tomer bills will disappear, since the individual consumer
will receive a statement not from each store with which
he has credit, as is the case today, but will instead receive
a consolidated statement from the system showing all the
transactions that have been consummated through the
system over the statement period. In return for these
benefits, the merchant will pay a fee to the system, pos-
sibly in the form of a percentage of sales volume.

Perhaps the chief problem confronting the retail mer-
chants is that of loss of identity, which has in the past
been a stumbling block to participation in community
credit card schemes. It is difficult to envision how a mer-
chant will be able “to have his cake and eat it too.” If he
chooses to remain outside the system in order to retain
his identity, he forfeits the benefits associated with partici-
pation. It may develop that the more exclusive and lower
volume specialty stores will find it desirable to maintain
their image by remaining outside the system.

As has been suggested, the equipment manufacturers
may be intrigued by the opportunity to provide auto-
matic credit transfer services, regarding them perhaps
as a specialized form of time-sharing system. What if the
equipment companies are not content to remain as mere
suppliers of hardware but seek to become system opera-
tors as well and share in the revenues generated by the
system? This could turn out to be an extremely dan-

gerous game for them to play, for transfer systems have -

been rather aptly described as financial information
utilities.

The utility analogy is not perfect, but it does hold up
in the sense that there cannot be competing systems for
automatic credit transfer in a community and that a
system must, if it is to be effective, achieve near monop-
olistic status. Competition in a given community is self-
defeating. What merchant would not rebel against the
somewhat ludicrous possibility of having a battery of com-
peting terminal devices at his checkout counters? Or
what consumer against a bulging wallet full of identifica-
tion cards required to shop at a variety of establishments?
Because of the utility characteristic, any equipment ven-
dor venturing into this new business area will have to
ponder over the antitrust implications.

It is no exaggeration to assert that automatic credit
transfer systems will force the government into extensive
studies of how these systems can best be integrated into
our present economic, social, and legal framework. The
necessity of intelligent and equitable government con-

sideration permeates the executive, legislative, and judi- °

cial branches of the federal government as well as state
and local government.

It appears reasonable to assume that the following
federal agencies should be and will be intimately con-
cerned with these new systems:

® Bureau of the Budget—national budgetary planning.

¢ Department of Commerce—business and demographic

statistics.

e Treasury Department, Office of Comptroller of the
Currency—federal bank regulations. Internal Revenue
Service—revenue forecasting and collection, taxpayer iden-
tification. Bureau of Engraving and Printing and U.S.
mint—currency and coin circulation.

e Federal Reserve System—reserve requirements, credit
regulations, and interbank data communications.

® Federal Communication Commission—data transmis-
sion requirements.

® Council of Economic Advisors—overall economic
implications.
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® Department of Labor—employment implications of
job displacement and new job creation.

¢ Department of Health, Education and Welfare—effect
on the individual and possibility of automatic welfare
payments.

® Federal Deposit Insurance Corporation—effect on in-
dividual bank balances and levels of credit.

® Department of Justice, Antitrust Division—antitrust
considerations. Federal Bureau of Investigation—consumer
identification.

¢ Department of State—worldwide tie-in of automatic
credit transfer systems.

o Post Office Department—decreased volume of business
and consumer mail and resultant effect on postal revenues.

Within the legislative branch, there must be an evalua-
tion of antitrust and other control legislation as it might
be applied to banks and other organizations attempting to
set up credit transfer systems. If the system concept is
deemed to be a desirable one for the country as a whole,
there should be a legislative climate which fosters the
establishment of such systems and avoids smothering them
by application of obsolete standards.

The effect of credit transfer systems on our national
economy has to be evaluated carefully by many agencies.
There should be developed a national economic model
which could be operated under the assumption that auto-
matic credit transfer systems existed nationally in order to
probe the effects of widespread elimination of float and
automatic extension of credit. There are economic implica-
tions also in the possibility of building into these new
systems a federal and local tax collection capability so that
automatic transfers of funds can be made from the tax-
payer’s account into that of the taxing authority.

These are merely the areas of potential federal cog-
nizance that come most readily to mind. There are, no
doubt, others that could be identified and there is, more-
over, an equivalent set of problems to be faced by coun-
terpart agencies at the level of state and local govern-

. ment.

And what, finally, about the poor embattled consumer
who, having lost the digit dialing skirmish, is now about
to be given a universal identification number? It is true
that he will be able to jettison all his credit cards, and
will no longer have the burdensome job of writing checks
and reconciling statements. On the other hand, though,
he is going to lose his float. (There have been some con-
sumer attitude surveys which indicate that this problem
of loss of float is not too severe from the consumers’
viewpoint. Many people assume when they write a
check that the money has at that point already been trans-
ferred from the account). The consumer also will have
to find a substitute for his cherished weapon of stopping
payment on a check for goods or services that prove
unsatisfactory.

But, there will be ample opportunity for human factors
specialists and social psychologists to make a fine analysis
of consumer attitudes and habits. Meanwhile, there ap-
pears to be no fundamental consumer barrier to the intro-
duction of automatic credit transfer systems any more than
was the case with digit dialing, zip codes, magnetic ink
character recognition, and taxpayer identification numbers.

The public is going to have to learn to live with
these automatic credit transfer systems, to accept their
benefits and put up with their drawbacks. For there is
a compelling technological, historical and economic
necessity projecting these systems inexorably forward, and
sweeping before them many of the traditional ways of
conducting our individual business. u

(For some further comments on credit authorization prob-
lems, see this month’s Forum.)
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COMPUTERS
AND TAX
COLLECTION

by PHIL HIRSCH

g The world’s greatest moneymaker, this side of
the U. S. Mint, is a vast adp complex which the
{ Internal Revenue Service has been developing
for the past eight years to process income tax
returns. Nearly 104 million returns, representing about
$118 billion in tax revenue, will be filed during 1966; the
new system will handle more than half of them. Next year,
when 2 million additional returns are expected, and $6
billion more in revenue, the entire processing job will be
computerized.

The focal point of the operation is the National Com-
puter Center, on the outskirts of Martinsburg, W. Va.
There, the income-and deduction data filed by every tax-
payer in the nation is being collected on several hundred
reels of magnetic tape. These tapes are organized into two
master files—one for individual returns, the other for
business returns. The record covers a three-year period in
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both cases, ending with the last one in which a return was
filed.

The master files are the main difference between the
new IRs/ADP system and the old one, and the basis of
the agency’s claim that tax-dodging, a popular U.S. pas-
time, has become far more risky.

Income tax data flows into Martinsburg from seven re-
gional service centers—located at Philadelphia; Lawrence,
Mass.; Cincinnati; Atlanta; Kansas City, Mo.; Ogden, Utah,
and Austin, Texas. Each regional center serves a multi-
state area which includes a number of district offices.

This year, as in the past, most taxpayers will mail their
returns to district offices; the remittances will be detached
there, and the forms will be forwarded to the regional
centers. Taxpayers living in the Mid-Atlantic and South-
eastern states who have refunds coming will mail their re-
turns directly to the corresponding regional centers (Phil-
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adelphia and Atlanta). Ultimately, IRS wants to receive
all returns that way; it would cut handling costs. But per-
missive legislation, now pending in Congress, must be en-
acted first.

After being checked and edited at the regional centers,
the entries on each form are keypunched. The cards are
then read into a 24K Honeywell H-200 computer. On the
main pass, the taxpayer’s arithmetic is verified, and about
100 validity and consistency checks are performed. For
example, the H-200 notices whether the first three digits
of the individual taxpayer’s social security number are
zeros, and whether the gross income entry is less than the
amount of the withholding tax. Either situation indicates
an invalid return; all of the related data is then printed
out on one of several exception tapes. Afterward, the cor-
responding taxpayers are contacted, either directly or by
mail (using forms printed on a 12K H-200 in some cases);
the errors are corrected, and the data is fed back to the
24K system.

Meanwhile, the clean tape, representing the mathemat-
ically-correct, complete returns, is sent to Martinsburg. Just
before it leaves, this tape goes through an edit processing
run which arranges the data in IBM 7074 format. This
tape, like the others produced by the H-200, contains 556
bits per inch. The tape drives on both Honeywell computers
are capable of packing 800 bpi, and are now being modi-
fied to operate at this higher density.

the main configuration

Martinsburg has two 7074s, plus a 360/65. Each 74
complex includes a 30K memory, 10 hypertapes and seven
standard tape drives. The 360/65 has a total of 22 tape
drives—eight accommodate standard reels; the other 14
operate with hypertape or double-dense “super” hypertape.
The former records 1511 bytes per inch; the latter, 3022
bytes per inch. Compatibility has been achieved by pro-
gramming the 74’s to produce tapes formatted for the 360.
A tape translator re-orders the 360’s output to meet the 74’s
programming requirements.

The basic job performed at the National Computer Cen-
ter consists of updating the master files. These files, cur-
- rently on hypertape, are being shifted to super hyper.

In the course of its posting activity, the National Com-
puter Center generates a couple of hundred byproduct
tapes. Among these are refund lists which go to a Treasury
disbursing office in Birmingham. Some tapes contain cumu-
lative listings of amounts paid and still owed by individ-
ual taxpayers. The regional and district offices are the pri-
mary users of this information, which supplies the back-
ground for these highly instructive get-togethers some citi-
zens have with their district tax collector every year. The
cumulative debit and credit listings also enable district and
regional IRS personnel to answer the flood of written re-
quests that come in from taxpayers seeking information
about payments made and bills received.

These bills, as well as a variety of other forms related
to collection and processing operations, are generated from
still other output tapes produced at Martinsburg. The tapes
are sent to the regional offices, then are cycled through the
H-200 to obtain hard copies.

Another program at NCC pulls a given percentage of all
current year returns from the master file for subsequent
study by IRS auditors. This sample, which includes fixed
numbers of returns from given audit categories—i.e. given
income, business, and occupational groups involving rep-
resentative kinds of deductions—will amount to about 10%
of the total in 1966. The manual analysis that follows will
cut the pile in half, approximately, down to some 5 million
returns, which then will be examined in depth.

Most of this output information is recorded on standard

March 1966

half-inch tape to provide compatibility with the H-200s
in the regional centers; they, at least at present, can’t ac-
cept hypertape. The H-200 reads IBM tape marks so the
detail doesn’t have to be re-formatted.

The cumulative listings of credit and debit transactions,
however, are recorded initially on hypertape at Martins-
burg. The tapes are fed into a Burroughs Digiprinter which
transfers the data to microfilm at a speed of 62,500 charac-
ters per second; the film is then sent to the regional and
district offices.

Bell and Howell microfilm readers have been installed
at each regional and district office. Printout attachments
will be added shortly. Currently, if a permanent record of
the microfilmed data is required, it must be hand-copied.
Actually, this is less of a handicap than it appears to be;
most of the hardcopy data needed by IRS regional and
district personnel is obtained from Martinsburg.

The 360 and the 74’s at the National Computer Cen-
ter have the capability of being used interchangeably, but
actually they handle separate operations. The 360 ac-
cesses 8 bytes in .750 microseconds; the 74 requires about
3.3 microseconds to. do likewise. As a result, the 360 is
used for the longer runs. Typically, it passes through an
entire master file, inserting updated accounts and re- -
moving accounts that require updating. The processing of
each record—for example, the posting of newly-received
tax payments—is done on the 74.

IRS purchased the 360 last year, instead of buying
another 74. The 360 cost $3.4 million; the 74 would have
cost about $3 million. A test run at Martinsburg last De-
cember shows what the agency gained by spending more.

The test consisted of passing 340,000 master-file accounts
through the 360, pulling out about 10% for subsequent
posting, and re:filing an approximately equal number of
others that had been removed and posted the previous
week. The whole run was completed in 12 minutes, 50
seconds—nearly four times faster than the 74 could complete
the same job. Run on a 360/62, which accessed eight
bytes in 1 microsecond, this job would go even faster on
the Mod 65 with which IBM replaced the 62; the 65 ac-
cesses eight bytes in .750 usec. It is probable that the pres-
ent configuration at Martinsburg is 4.3 to 4.5 times faster
than the 7074.

" There has been a similar improvement in efficiency at
the regional service centers, which originally were equipped
with 1401’s. Starting in 1964, these units were replaced
with H-200’s and the 1401 instruction tapes translated by
Honeywell’s Liberator program into H-200 format.

outsider moves in

The H-200 main claim to fame, and the chief reason
IRS switched from its long-standing total reliance on IBM,
is the Honeywell equipment’s four-channel programming
capability. On a single run, data from individual and busi-

ness returns can be transferred from cards to tape at the

same time taxpayers’ bills and mailing labels are being
printed. The speed of each operation is reduced about
50% below what it would be if handled individually, but
there is still a significant overall time saving. When two or
three processing operations are handled together, the slow-
down is proportionately less.

Although IRS prefers to mention the positive benefits of
the new system—its ability to crank out taxpayer refunds
faster, for example—the closing of tax collection loopholes
clearly represents a much greater improvement.

No one knows for sure how many Americans don’t pay
all the income tax they owe, but a study the agency con-
ducted a few years ago is indicative. The study encom-
passed several thousand individuals who reported adjusted
gross incomes of less than $10,000; 59% of their returns
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contained errors—intentional or accidental—which reduced
each individual’s liability below what it should have been.

Until the recent past, the revenue service had all it
could do to keep this percentage from growing. Even
though a small army of examiners was employed, the equiv-
alent of several large armies was needed to do a thorough
job.

The examiners managed to check all the arithmetic on
all business tax forms, but they didn’t go beyond the first
page of the individual return. This meant that if a tax-
payer subtracted his total deductions from his total income
correctly, and picked up the proper figure from the tax
table at the back of the form, he had little to worry about.
Whatever statistical fairy tales might be spun on the inner
pages wouldn’t be detected unless his return was among
the one in 20 unlucky enough to be subjected to a detailed
audit.

Some ingenious ways of profiteering from this situation
were devised by a large number of taxpayers. A popular
swindle consisted of filing two, or more returns, and re-
questing a refund on each. Now, such double bookkeep-
ing is caught automatically, by referring to the master file.

The taxpayer who does no bookkeeping at all and sends
in no return is caught in basically the same way. Each
master file includes the individual's wage, dividend and
interest income. Employers, banks, and corporations are
required to report such information to the government peri-
odically. Thus, by comparing the individual master file
with the individual income tax returns received, it’s a rela-
tively simple matter to locate the non-filers.

The new system also does a much more thorough job of
checking the taxpayer’s arithinetic, and verifies certain
key entries—such as the credit claimed for estimated tax
payments—which formerly were accepted largely on faith.

Roughly $5 billion of the taxes collected in 1966 will
be the result of what IRS, somewhat euphemistically,
calls its “service activities”—the collection of taxes from
individuals and businessmen who have understated their

obligations or ignored them completely. IRS officials don’t
know precisely how much of this $5 billion will be attrib-
utable to the new hardware. But it’s likely, judging from
recent history, that the equipment investment—which totals
about $17 million so far—will pay a handsome dividend.

During 1964, in the Southwest and Mid-Atlantic regions

. alone, IRS collected ‘an additional $9.5 million in taxes

simply because it was able to check taxpayers’ arithmetic
more thoroughly. These were the first two regions com-
pletely phased into the master files at Martinsburg. Since
then, three others have been added, and next year, the
process will be completed. The same rigorous scrutiny will
then be applied to the arithmetic on all individual returns.
This, of course, is by no means the only loophole closed by
the new system, nor is it the most expensive one.

labor-saving device

Since 1960, when IRS began phasing in the new system,
about 6,200 of its employees have become redundant. By
next year, when the phase-in is complete, the workforce
engaged in returns processing and tax collection will be
down to 1,800. In 1960, it amounted to 12,000. An IRS
official “guesstimates” that this reduction in force repre-
sents a saving of something like $50 million a year.

The total labor saving produced by the new adp sys-
tem is probably greater, because without it IRS certainly
would have increased the returns processing and tax col-
lection force to handle the growing workload. Officials in-
dicate that significantly more people would be required,
but hesitate to be any more specific.

IRS is extremely proud of the fact that none of its dis-
placed employees has been fired. Retirements, the normal
attrition, and training programs have accounted for all
employees affected by the implementation of dp. The
agency’s current policy is to transfer a displaced employee,
then train him concurrently on the job and in the class-
room to fill a specific position.

Some tax examiners automated out of their old jobs were
retrained as programmers. To set up the new dp system
required a tremendous amount of software—about 2,000
pages of instruction handbooks, containing some 300,000
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symbolic and English-language instructions—and when the
job began, IRS had only a handful of technicians quali-
fied to produce it. Now, there are 75 analysts and about
225 programmers. Except for three or four troubleshooters
~IRS calls them “resident programmers”—at each service
center and at Martinsburg, this staff is located in Washing-
ton.

IRS operates an extensive training program to keep
these slots filled. The course lasts five months. To qualify,
the applicant must pass the Federal Service Entrance Ex-
amination, IBM’s Programmer Aptitude Test, and a per-
sonal interview. Also, he must be a college graduate or
have enough programming experience tc balance the lack
of a degree. The trainee enters school as a Civil Service
Grade 5 or 7, which pays, respectively, $5,181 or $6,269
per year.

He learns four kinds of programming language—actual
(1:1), symbolic, Honeywell’s Easy Coder, and IBM’s Auto
Coder, in approximately that chronological order. “Our pro-
grams generally are written in a combination of actual,
symbolic, and one of the other two,” explains Edward Ellis,
assistant chief of the program development branch. “Us-
ing actual and symbolic reduces the need to employ macro-
instructions, which often wastes core storage capacity and
tends to increase processing time.”

The first month of the course consists of fundamentals
—e.g., a description of the 1rs/ApP system and organiza-
tional chart, study of EAM equipment, computer concepts,
block diagramming, principles and elements of system de-
sign. Approximately the next two months are devoted to
the H-200. During the latter half of this period, the stu-
dent does a complex H-200 programming exercise, includ-
ing analysis of the system application, preparation and test-
ing of the instructions. The next two months are devoted
to the 7074, Here again, the student has to prepare and
test a program.

As yet, the training course hasn’t been modified to in-
clude the 360. IRS has trained several of its journeymen
programmers to write instructions for this new equipment,
in a course lasting about five weeks. According to Ellis,
the agency may tack a modified version of it onto the
training given new recruits; possibly, the time now de-
voted, in that course, to fundamentals, the H-200, and/
or 7074 will be telescoped to keep within approximately
the present time span.

After he graduates, the trainee is assigned to a pro-
gramming group. Immediately, he gets a work assignment
—for example, a portion of the programming needed to
analyze the Form 1120 corporate tax return. A recent
graduate is generally responsible for about 10% of a pro-
gramming job like this, while a more experienced man
writes up to half of it. The 10% share involves somewhere
between 100 and 150 pages of instructions. The pro-
gramming group usually finishes writing the instructions
in about two months, and spends another month testing
its creation.

During his first six months on the job, the graduate is
considered a trainee. At the end of this period, the Grade
5’s who make it are promoted to Grade 7. Six months
later, they, as well as the programmers who started out
in Grade 7, can qualify for promotion to Grade 9. Two
to three years after graduation, the programmer is usually
a Grade 11, and he’s earning about $9,000 a year.

Approximately 10% of the trainees wash out before
graduation, Ellis reports. He doesn’t have figures on sub-
sequent attrition, but guesses it’s slightly higher—perhaps
15%. Generally competition from private industry isn’t much
of a problem, he adds, except at graduation time. “Once
a man has been on the job long enough to receive a couple
of promotions, he’s earning as much as a private company
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is willing to pay for the same level of skill and experience.”

the search for scanners

Although the new dp system has streamlined a good
deal of the old returns-processing job, there are still some
problems. Weighing down the input side of the operation
like millstones are several thousand keypunch machines,
and eliminating them is the next major order of business.

In a typical year, IRS keypunches some 30 billion digits
of information, according to William H. Smith, assistant
IRS commissioner for planning and research. Actually, he
adds, the figure is closer to 60 billion digits, since most
entries are key-verified. At the Mid-Atlantic region service
center in Philadelphia, it took 2,700 keypunch operators
to handle the workload during last year’s filing period.
The others used crews of approximately the same size.

The first reduction in this workload will be small but
significant: in June, Rabinow Engineering Co., a Control
Data Corp. subsidiary, is scheduled to deliver a single-
font optical scanner designed to read numerics off a variety
of “turnaround” documents faster and more accurately than
they can now be keypunched. These are documents that
IRS sends to the taxpayer and then gets back; a typical
example is a statement of taxes due. The Rabinow scan-
ner, which will utilize the ASA X3.1 type font, is to be
tested at the IRS regional center in Atlanta until the end
of the year; afterward, if all goes well, all regional centers
will be similarly equipped.

The Rabinow model 915/Page Reader accommodates
documents measuring from 4x2% inches to 12x14 inches,
and reads 370 characters, or 37 linear inches, per second.

Phase two of this program will consist of developing
a multifont scanner. The specs are scheduled to be re-
leased within the next few months; IRS hopes to have a
test underway “sometime in 1967” and equipment on-line
about six months later, says Smith. “We plan to use hard-
ware that’s already developed, instead of funding addi-
tional R&D in this field.”

The interest in character recognition equipment comes
naturally. Each year, the revenue service receives about
125 million dividend and interest reports from banks and
corporations, plus approximately 125 million wage sum-
maries from employers. Some of these information returns
are now being put on mag tape at the source, but that
solution to the keypunch problem has only limited
value; not everyone owns a computer. “What we're look-
ing for,” says Smith, “is a multifont scanner that will read
several type faces at very high speeds in relation to our
workload volume, and provide advanced error-detection
and correction capabilities.” ;

The biggest part of the keypunching chore, of course,
consists of tax returns. IRS has asked the industry to sub-
mit proposals by next April 15th covering equipment able
to cut the cost and increase the speed of this job. A sys-
tem that would allow a human operator to transcribe
visually-read entries directly onto computer input tape is
one possibility. There are many others, says Smith, such
as the use of a zero-balancing adding machine as the input
device, or a computer that would prove the work of a
whole battery of keypunch machines and subsequently
generate a tape that could be fed to the H-200.

The official request for proposals contemplates delivery
of a pilot model direct-entry system by November, 1966.
The test will last until March, 1967. Then, “assuming full-
scale implementation” in the words of the proposal re-
quest, “sufficient follow-on equipment would be procured
to handle the total workload at Chamblee (Atlanta) and
one other regional service center of comparable size, by
July 1, 1967. The other five service centers would be
equipped with the new system by January 30, 1968.” ®
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COMPUTING
AND TAX_
ACCOUNTING

Each year at this time, even people whose minds
are trained to associate the 1401 with IBM and
v =1 the 1004 with Univac are quick to match up the

i 1040 with income-tax payment. The IRS form
w1th the margmal notation, “Attach Check or Money Or-
der Here,” brings in a lot of money to the federal govern-
ment, and starting this year will do the same for Compu-
tax Corp., El Segundo, Calif.

Owned jointly by Commerce Clearing House, Chicago,
and Computer Sciences Corp., El Segundo, the newly-
formed corporation is geared up to handle the computer
processing of as many as 575,000 tax returns, which would
produce revenues of $6.6 million.

It is the largest of perhaps a dozen or more such com-
puterized services now being offered on local, regional,
and national bases. Available only to the professional tax-
preparer, Computax is being used by every major CPA
firm in Los Angeles, Chicago, and New York City—
exactly where the firm has its three processing centers—
and by a total of 4,500 accounting organizations nationally.
By the nature of the system’s capabilities and the pricing
structure, it is not being used by the “corner drugstore”
tax man. If you’re being charged less than $15 to have
your returns prepared, it probably wouldn’t pay your tax
accountant to go the Computax way.

More in your line would be something like Umtax a
similar service developed by the Skousen Tax Service,
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the need for
remote consoles

Montrose, Calif. Unitax, expecting to process 120,000 re-
turns this year on an 8K 1401 at a service bureau, charges
an average $3.20 per return, as against $11.50 by Com-
putax. It’s for the smaller folk, the computer run being
used only for pages 1 and 2 of the 1040 form and its
California income-tax equivalent (form 540).

By contrast, Computax prepares the fancier returns that
include the declaration of estimated tax, and even the
farm schedule. Skousen, however, supplied the taxpayer
interview forms around which CSC wrote its first program
for the preparation of returns. In that first year, 43,000
returns were processed for Skousen, similar to what Unitax
is now doing. Analysts at CSC spent the remainder of that
year designing new interview forms and writing a new
and enlarged program for the Univac 1107.

Enlarged again this year, the 75,000-instruction pro-
gram, consisting of some 23,000 coBoL statements, proc-
esses a return in an average of six seconds. And yet the
turnaround time—from receipt of interview forms sub-
mitted by accountants to the mailing of completed tax
forms—is five days. “More than half of that six-second
throughput time is overhead,” says Daniel R. Mason, Com-
putax president. The 65K 1107 holds only half the pro-
gram, Mason says, and must take two swipes at each re-
turn. Still, this being essentially a paper-handling service,
the computer operation is almost incidental.

Picture, if you will, the last two weeks in March, when
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up to 155,000 returns could be processed by Computax.
(This is determined from schedules submitted late last
year by tax preparers who signed up for the service). This
anticipated volume has necessitated the availability of
2,500 keypunch operators in the final week of March,
alone. All outside help, the girls are employed by Service
Bureau Corp., Statistical Tabulating Corp., and Control
Data Corp. '

“We have looked at optical scanners on the market to-
day,” says Mason, who is looking for a way around the
keypunching snag. But this, it seems, is no solution yet.
“I think it will be many years before scanners will be able
to read handwriting.” Also given a try but rejected as
being of no substantial improvement over the punching of
cards was a keyboard-to-mag-tape data recorder. The key-
punching, of course, is the most expensive step in the proc-
ess.

Before these girls receive a lick of work, however, the
input forms sent in by the tax preparer are scanned by ac-
countants whose job is to find obvious omissions of data.
Phone calls are used to handle any that are found. Each
set of forms is then split up so that no one keypunch girl
sees the entire return of an individual.* An average return
takes. 46 punched cards; including the verification, two
returns an hour is the average per girl. On hand at the start
of the year, and due to be used up by mid-year, were 30
million cards. '

When the cards are brought back, they are put on tape
(via 1401), processed on the 1107, and the output tape
placed on a 1401 printer. This is loaded with three-part
forms (original and two carbons) preprinted with such
tax forms as the state and federal and their respective
schedules. Using the Moore Business Forms model 251
burster-decollator, the forms are trimmed, burst, and the
carbon paper removed. They must then be collated—one
copy of one return consisting of as many as 70 sheets of
paper (the average: 16-17 pages.) Following last year’s
time-consuming and error-prone method of hand-collating
these forms, Computax this year has installed custom-de-
signed, selective collators costing $90K each. With 20
pockets, these 37-foot-long units are said to be able to as-
semble up to 5,000 sets of returns an hour.

For each return, the accountant receives an average of
50 sheets of paper. Thus, a computer-based service turns
out to be a’test of paper-handling ability. He who takes
longer than the contracted amount of time to do this work,
or who collates sheets of paper inaccurately, finds himself
with an inordinately light workload the following year.

But as long as the computer people find this venture
profitable, accounting houses seem to be happy, too. Ac-
cording to a survey by Dun & Bradstreet, made for Com-
puter Sciences, the average return by the average ac-
countant takes 5.8 hours. By using the computerized sys-
tem, this is cut by more than half, to 2.4 hours.

Still, that’s a heap of paper to be moving. Why not
send reels of mag tape to the IRS? “That’s a possibility,”
'says Mason. “But sometimes changes are made on the re-
turns by the accountant, possibly because his client for-
got to mention a contribution made during the year.

“A more interesting possibility,” Mason continues, “is to
have input/output devices in the accountant’s office. Let
him use a keyboard to enter data into a time-shared sys-
tem. We anticipate doing this within two years.”

*This is but one of many precaytionary steps taken to maintain the
confidential ‘nature of information being handled. Some accountants

take it one step further: they send in forms without names, only code’

numbers, and fill in this information after they are returned from
the service center.
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Likening the 1040 form to a history book, filled with a
chronicle of last year’s activities, Mason says: “An account-
ant should have more than a historian’s function. He

“should have some control over that activity.” In the cor-

porate world, he adds, tax implications are a big deter-
minant of business decisions, It should be the same with
the individual.

“Through data communications and time-sharing, the
accountant will be able to answer almost instantaneously
the ‘what if’ kind of question: ‘What would happen if I
sold my house this year?” ‘Should I pay my property taxes
all in December, instead of waiting until next July? ”

This capability, allied with the development of data
banks and information utilities, may be a while in the
making. With technical backing from Computer Sciences,
however, Computax—probably more than any other tax
service—appears to be in the best position to implement
it. But CSC, which recently sold 50% plus one share of
Computax to Commerce Clearing House, publishers of re-
ports on tax and business law, now faces another problem:
a law suit against the Computax service.

Stemming from the use last year of franchised dealers
to sell the service, the suit charges CSC (then sole owner)
with improperly terminating the dealer contract. (Com-
merce Clearing House now markets the service). In a
countersuit, CSC is charging that sales did not meet the
contractual quota set. And in separate actions, yet to reach
the courts, there are also charges of errors in the com-
putation (CSC claims GIGO) and undue delays in the
delivery of some returns (no contract turnaround time was
set, says CSC).

Franchised dealers are being used for a similar service by
Computers for Industry & Business, New York City. This
system, developed concurrently with but independently of
Computax, is a product of Robert Philipson & Co., a CPA
firm in Washington, D. C. The Philipson firm claims to
have been the first to send computer-prepared returns to
the IRS, these being the ’62 taxes prepared in ’63. Start-
ing by field-testing with its own clients, Philipson recently
sold the system to CIB, which expects this year to process
25,000 returns. Next year’s goal: 100,000.

Tooling up for 175,000 returns, but figuring it will
process less, is Litton’s Monroe Data Processing Div., which
recently purchased the Datatax system. It was developed
by Frank Hubert & Assoc., Albuquerque, N. M., tax pre-
parers. Field-tested in '64 with 2,000 returns, it marketed
nationally for the first time this year, using Monroe’s
processing centers in Orange, N.J., Chicago, and Red-
wood City, Calif. Each is equipped with a 12K 1401; in
a fourth center, Albuquerque, a 65K 360 will run full-time
handling only tax returns. (The other centers will also be
handling the monthly financial statements that Monroe
markets to small accounting firms and private firms—a
ready market for its tax-return preparation service).

Still another service is FasT-TAX, a product of Computer
Language Research, Inc., Dallas, Texas, a company
founded to develop and market the Cleartran compiler for
the 1620. The standard five-day turnaround time is of-
fered (one-day service if punched cards are submitted),
but only individual federal returns are handled (as with
Datatax), and the average charge per return is $8-10.
Processing is by a 40K 1620 with disc pack. Anticipating
360-processing next year, FAST-TAX is still in the throes of
its first year,

Newcomers to computerized tax accounting would do
well to listen to Computax’s Dan Mason. “In the first year,
it isn’t too bad,” Mason says. “But when the volume reaches
upwards of 75,000 watch out.” That’s when a firm learns
that there’s much more than tight coding and the efficient
use of computers involved in this hectic paper-shuffling
venture. ]
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ASI’'s ADVANCE Series computers are more than
just compatible...they're downright congenial

Do you have an on-line sys-
tems problem—an engineer-
ing or scientific computer
application? Consider the
advantages of the low-cost
6020. An ADVANCE Series
customer can start small,
develop his programs on the
6020 and when he’s ready,
field-upgrade to . . .

. . . the high.performance
6040. Use of monolithic in-
tegrated circuitry allows
extremely fast program exe-
cution. ADVANCE Series
software is designed to take
full advantage of the high
speed hardware. The next
step in added productivity
isto...

...the ADVANCE 6050
which incorporates floating
point hardware and, like all
members of the series, in-
cludes the full measure of
ASI’s customer supportpro-
gram.

ASI COMPUTER DIVISION

For special applications,
ASl has designed the AD-
VANCE 6070 incorporating
an auxiliary arithmetic unit
capability. The modular
concept of the ADVANCE
Series has been designed to
save you time and money.
Let us give you more facts.
Write or call: ASI Computer
Division—EMR—8001
Bloomington Freeway,
Minneapolis, Minn. 55420.
Phone: 612-888-9581.
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THE

IMPACT OF
HARDWARE
IN THE 1970’s

by L. C. HOBBS

During the course of a study for the Office of
Naval Research on “Technology Applications for
Tactical Data Systems” in the 1970-1980 era,
we have been impressed with the truly s1gn1ﬁ-
cant progress and changes that will be made during the
next five years in some types of equipment in computer
centered systems and, also, by the relative lack of progress
that will be made in other types of equipment. This is
equally as true for commercial systems as for military sys-
tems—perhaps to an even greater extent. The lack of un-
derstanding of the impact and implications of these differ-
ing rates of progress on future systems by the majority of
those in the field should be a source of serious concern. Al-
though there is a general awareness that progress appears
to be faster in some areas than others, very little is being
done about it.

Realization of the tremendous potential offered to users
of computers and data processing systems by the almost
incredible progress in integrated circuits and other batch-
fabrication technologies will be seriously limited by the sys-
tem imbalance resulting from the lack of comparable prog-
ress in peripheral equipment, such as large capacity mass
memories and input/output equipment. Some of these
problems will be pointed out in this paper and their impact
on future systems will be considered.

The hardware for implementing system requirements
can be conveniently grouped into four major categories, as
follows:

1. Input/output equipment

2. Components and packaging techniques

3. Storage

4. Displays
In some cases it is conceptually difficult to draw a clear-
cut line separating particular pieces of equipment into one
of these categories or the other. For example, magnetic tape,
which is basically an off-line storage medium, is frequently
considered input/output equipment. Displays are a form
of input/output, but they are considered sufficiently differ-
ent from other types to justify separate classification.
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the coming
system imbalance

Some of the major types of hardware in each of these
categories include:

Input/Output Equipment—keyboards, character or print
readers, magnetic tape, punched paper tape, punched card
printers, and plotters.

Components and Packaging—logical circuits for imple-
menting control functions and arithmetic or logical opera-
tions, registers or small high-speed control memory, analog
circuits, and packaging and interconnection techniques.

Storage—main internal memory, on-line solid-state mass
memories, on-line electromechanical mass memories, off-
line bulk storage, associative memories, and read-only
memories.

Displays—large screen displays and console displays.

The present state-of-the-art in hardware can be indi-
cated by the characteristics of a few selected items that
might be used in a typical system:

Magnetic tape units—20,000 to 200,000 characters per

second

Mr. Hobbs is president and
senior consultant of Hobbs As-
sociates, Corona Del Mar,
Calif., a digital systems and
product planning firm. In the
past, he was associated ‘with
Aeronutronic as manager of
DP engineering, with Univac
as a section head in the Sys-
tems Dept., and with RCA as
project engineer. He holds o
bachelor’s in EE from Georgia
Tech, MS in EE from the Moore
School, U. of Pennsylvania,
and MBA from the Wharton
School at Penn.
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5 to 20 million characters per reel
Printers—600 to 1500 lines per minute
120 to 130 characters per line
Logic circuits—5 to 20 nanoseconds propagation delay
per stage, clock rates of 1 to 10 megacycles
Magnetic core matrix memories—1 to 6 microseconds
cycle time
2,000 to 64,000 words capacity
Magnetic disc files—20 to 200 milliseconds access time
40 to 250 million characters capacity per file
In most cases, these characteristics do mnot represent ex-
tremes but rather a range of typical values of equipment
commercially available today.

capabilities anticipated by 1970

In analyzing and evaluating research and advance devel-
opment efforts presently underway in different areas of
hardware technology during the ONR study, it has been
apparent that the most significant advances will be made
in memories and logical components. Although there will be
improvements in input/output equipment, minimizing the
need for input/output in the conventional sense offers the
best hope for overall systems improvements. Integrated cir-
cuit technology will bring revolutionary changes in the size,
cost, and reliability of logical components. Lesser improve-
ments will be realized in circuit speed. Memory technology
will provide significant improvements in speed, capacity,
cost, reliability, and size. . )

The major improvements in displays will be in cost and
in the determination and implementation of the proper func-
tions from the user standpoint. The cathode-ray tube will
probably remain dominant as the visual transducer for con-
sole displays through 1970, but there are several new tech-
niques for flat-panel, digitally addressed displays presently

under development that may eventually replace the CRT -

in many applications. The advances in memory and logic
component technologies will permit significant improve-
ments in the logic and memory portions of console displays.

Advances anticipated in input/output equipment, logical
components, storage, and displays will be discussed in
greater detail.

There are three major approaches to improving the per-
formance of future systems with respect to input/output
equipment. These are: ‘

Improvements in the performance of present types of
input/output cquipment.

Development of new types of 1/0 equipment that are not
in widespread use at present.

System organization approaches that minimize the need
for conventional 1/0 equipment.

Each of these approaches will play a part in perform-
ance improvements in future systems. However, unless
much greater effort is placed upon the-development of non-
mechanical input/output equipment, the best hope for
future systems probably lies in developing system tech-
niques that minimize the need for input/output equipment.

Almost all present types of input/output equipment are
electromechanical. This imposes limitations on the improve-
ments that can be achieved and on the ability to utilize
the benefits of batch-fabrication of electronic and magnet-
ic components. Although these electromechanical input/
output equipments will limit systems performance, the ef-
fect on systems cost and reliability is even more serious.
The performance limitations could be overcome to some
extent by using a larger number of I/0O units, but this
further accentuates the cost and reliability imbalance with
respect to the central processor and memory.

Performance characteristics anticipated by 1970 for some
of the principal types of conventional input/output equip-
ment are shown in Table 1. Examination of these charac-
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teristics will indicate performance improvements of less
than one order of magnitude and in most cases of less
than two-to-one over equipment commercially available
today. For example, speeds available today of 200,000
characters per second for magnetic tape units and 1,500
lines per minute for impact type printers were cited previ-
ously. Punched paper tape is not included in Table 1
because it is believed that incremental magnetic tape
readers and recorders will replace punched paper tape

Table 1 Input/Output Equipment Characteristics Anticipated

by 1970
Magnetic tape units 300,000-400,000 char/  2000-3000 char/inch
sec read write rate density

Incremental magnetic

tape
Recorders 800-1000 char/sec 800 char/inch
record rate density
Readers 500-600 char/sec 556 char/inch

read rate density

Punched cards

Punches 300-500 cards/min
punch rate
Readers 2000-3000 cards/min

read rate

Line printers
Impact type
(multiple copy)

1500-2000 lines/min 64 character types
: 132 char/line

64 character types

132 char/line

Non-impact type 3000-5000 lines/min

(single copy)

equipment for most high performance applications. Incre-
mental magnetic tape equipment will be cheaper for high
performance, will be more reliable, and will utilize tape
records and formats that are completely compatible with
high speed conventional magnetic tape units.

new types of i/o equipment

Several new types of input/output equipment are under
development that offer promise for performance improve-
ments in future systems. These include:

Character recognition and print readers

Voice recognition and voice output

Non-mechanical keyboards

Graphic input

Solid-state replacements for magnetic tape equipment

.Some of these, such as optical character readers, are in

limited use at present while others, such as voice recogni-
tion equipment, are probably 10 years or more away.

The term character recognition is applied to a broad
range of devices from relatively simple ones capable of
reading controlled and highly stylized magnetic ink print-
ing on bank checks to ones capable of reading 15 or 20
different type fonts on pages of printed documents. By
1970, equipment capable of reading 2,000 to 3,000 char-
acters per second from a printed page should be available.
Advances in integrated circuit logic components and mem-
ories, discussed later, will provide significant reductions in
cost since the implementation of flexible character recogni-
tion equipment involves complex logical functions.

Research into voice recognition and voice output tech-
niques are being supported in a number of organizations
at this time. Limited voice output equipment capable of
outputting canned messages is available now and some
equipment capable of putting together recorded words to
make up a message is operational in special applications
(e.g., the stock exchange). However, equipment for truly
synthesizing voice output from alphanumeric information
is still in the research stage. Equipment for recognizing
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spoken messages as computer input are in the early stages
of research. It is too early at this time to predict any cost
and performance characteristics for devices of this type.
However, developments in integrated circuits and batch-
fabricated memories will greatly reduce the cost for this
type of equipment also. .

Keyboards have always played an important role as &
man to machine-language transducer. This is true both of
independent input devices (e.g., keypunches) and of input
portions of consoles providing man-machine interaction.
Present types of electromechanical keyboards have suffered
from reliability problems and have required the user’s fin-
gers to operate in a basically flat rectangular area. New
types of keyboards are being developed that do not involve
mechanically moving parts and that may permit more de-
sign freedom from the human factors standpoint. These
include pneumatic, optic, and piezo-electric techniques.

Solid-state replacements for magnetic tape may improve
the speed and reliability available for this type of input/
output function, but cost competition with magnetic tapes
is questionable. At least two different programs are under-
way to develop solid-state storage modules that could be
plugged into read-write electronics in a manner somewhat
equivalent to placing a reel of tape on a tape unit. If this
proves feasible and economical, the input/output and
off-line storage functions presently provided by magnetic
tape could be provided by high-speed, high-reliability de-
vices and media with no moving parts.

The goals for one development program of this type
are 4 million characters per module, read-write rates in
the order of 2 or 3 million characters per second, and costs
of approximately 0.015 cent per character for off-line
storage. A further advantage that would be offered by this
particular approach is random access (in 1 usec) to any
block of data within a storage module on the read-write

achieved by avoiding 1/O operations wherever possible.
By keeping the data within the system and by capturing
data at the source] much of the need for conventional
types of input/output equipment can be reduced. For exam-
ple, the need for voluminous printed reports can be re-
duced sharply if the user is operating on-line with the
processor through an efficient console. When any part of
the data base within the system is rapidly available to the
user upon request, he will have little need for large reports
that are used for occasionally looking up printed results—
particularly since these may be out of date by the time
they are used. In general, any effort to increase the extent
to which systems are “on-line” will tend to reduce the
amount of conventional input/output equipment in the sys-
tem. To achieve the improvements possible in this area
will require a combined effort of users, programmers, hard-
ware engineers, and systems planners and designers.

logical components

For the past five to seven years, discrete component semi-
conductor circuits have dominated the computer field as
logic components. A number of alternatives to transistor
and diode electronic circuitry have been proposed but none
of these has proven superior for the majority of applications.
These alternatives include cryogenic logic, fluid logic, all
magnetic logic, and optical logic. Cryogenic and optical logic
are yet to be proven feasible. Fluid and magnetic logic offer
some advantages in slow speed applications, such as the
implementation of control functions in input/output equip-
ment. However, semiconductor components in their new
guise of integrated circuit technology will be dominate for
the foreseeable future—probably for the next 10 to 15
years at least.

The major types of integrated circuits presently under
development with characteristics anticipated by 1970 and
brief comments on the advantages and disadvantages of
each are shown in Table 2. The implications of the circuit

Table 2 Major Types of Integrated Circuits

Performance

Anticipated by 1970

1 to 10 ns propagation delay
5 to 20 mc clock rate

Technology
Hybrid discrete/
thin-film circuits

Monolithic circuits 0.5 to 10 ns propagation delay

10 to 50 mc clock rate

Hybrid monolithic/
thin-film circuits

1 to 10 ns propagation delay
5 to 20 mc clock rate

Metal-oxide-
semiconductor
(MOS) circuits_

20 to 100 ns propagation delay
2 to 10 mc clock rate

Silicon-on-sapphire . 20 to 100 ns propagation delay
circuits 2 to 10 mc clock rate

Active thin-film
circuits

Too early to predict

unit in comparison to the strictly serial access of magnetic
tape. The read-write unit would have approximately %oth
the power requirements and weight of a magnetic tape
unit and about one-half the size. If a device of this type
provides random access to a block of data in the storage
module, it could also be used as a replacement for electro-
mechanical on-line mass memories such as magnetic discs,
magnetic drums, and magnetic card files.

In large data base systems the greatest improvement in
the performance of input/output equipment can be
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Comments
Useful where high ratio of passive to active components is required (e.g.,
linear circuits) and where higher power capability is required. Higher
cost and probably lower reliability. !

Low cost, high speed, and high reliability. High value and high tolerance
passive components are very difficult, but the use of extra active elements
can help compensate for this.

Compromise between the advantages and disadvantages of discrete com-
ponents and monolithic circuits. More expensive than monolithic circuits
but useful for linear circuits requiring higher tolerance passive com-
ponents.

Simpler to make and easier to fabricate large arrays of interconnected
circuits. Lower power consumption. Speed approximately one order of
magnitude slower than monolithic circuits.

Fabrication suitable for large arrays. Promising, but presently being
actively pursued by only one company.

Potentially cheaper and easier to fabricate very large arrays. Feasibility
is not proven and utilization much further away.

speeds shown in Table 2 can be seen by comparing them
with the 30-nanosecond propagation delay and 1.6-mega-
cycle clock rate presently quoted for the IBM 360 model
40 and the 4-nanosecond propagation delay and 5-mega-
cycle clock rate quoted for the large-scale model 70. How-
ever, the effect on system cost and reliability, which are
not shown in Table 2, will be much greater.

The speeds shown in Table 2 for different types of cir-
cuits are chosen to be realistic,c but many in the semi-
conductor industry will consider them overly conserva-
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tive. Failure rates as low as 0.0005 to 0.0001% per 1000
hours are anticipated. Costs are expected to range between
3 and 5 cents per circuit in large interconnected circuit
arrays. The cost will be somewhat higher for linear cir-
cuits requiring thin-film passive elements and somewhat
lower for repetitive functions (e.g., storage arrays) using
large MOS arrays. These figures are intended to indicate
. cost potentials that can be realized by semiconductor tech-

nology. However, the ability to achieve these costs is
dependent upon the use of large interconnected arrays of
circuits and, hence, upon the computer industry’s ability
to develop loglcal dqun and machine organization tech-
niques permitting and utilizing such arrays.

Since packaging and interconnections are major factors
in the cost of an integrated circuit, the cost potentials
stated above can be achieved only by batch fabricating
large arrays of interconnected circuits in a single package.
This raises many difficult and conflicting questions, such
as packaging design, maintenance philosophy, flexibility,
and functional logic segmentation, which time and space
do not permit covering here.

storage

Several different techniques for batch fabricating solid-
state electronic or magnetic storage devices will provide
improvements in internal storage costs and reliability com-
patible with those for integrated circuit components. Very
large capacity auxiliary storage requiring electromechani-
cal devices will probably continue to be a problem area.

iliary storage. A particular type of storage technology may
be useful in more than one of these categories but the
trade-offs between capacity, speed, and cost will vary with
the category. The characteristics anticipated for solid-state
storage devices in 1970 are shown in Table 3, and those
for electromechanical auxiliary storage devices are shown
in Table 4 (see p. 41). The implications of the memory
speeds shown in Table 3 can be seen by comparing them
with the main internal memory speeds of 2.5 microseconds
for the IBM 360 model 40 and 1 microsecond for the large-
scale model 70. However, again, the effect on system cost
and reliability will be much greater. The characteristics
shown in Table 4 for electromechanical auxiliary memorics
compare with present disc file access times of 20 to 200 milli-
seconds and capacities of 40 to 250 million characters.

Solid-state electronic and magnetic devices are applicable
to registers and high-speed control memories, main internal
memories, and on-line auxiliary storage, while electrome-
chanical storage devices are applicable primarily to large
capacity on-line and off-line auxiliary storage. As discussed
previously, some off-line auxiliary storage devices, such as
magnetic tape units, are also considered input/output
equipment. In fact, the distinction between off-line auxil-
iary storage and I/0O equipment is somewhat gray, based
largely upon whether it is used to store information gen-
erated by the processor for its later use, to enter data initially
into the system from the outside world, or to transfer data
from the system to the outside world.

The costs of storage will vary with speed and capacity
and the particular technique employed. The following costs

Table 3 Storage Device Characteristics Anticipated in 1970

Registers & High- Main High-

Speed Control

Speed Internal

Memories Memories

Typical R/W Typical R/W
Type of Capacity Cycle Capacity Cycle
Storage (Words) Time (Words) Time
Integrated 256 50 ns 0.01x10% 0.2 us
Ckt. Arrays
MOS 512 250 ns 0.02x10% 0.7 us
Arrays
Planar 512 100 ns 0.1x10% 0.5 us
Thin-Film
Laminated 512 150 ns 0.1x10¢ 1 us
Ferrite
Plated Wire 512 250 ns 0.2x10¢ 0.5 us
Magnetic 512 350 ns 0.1x10¢ 0.7 us
Core Matrix
Etched 0.2x10¢ 2 us
Permalloy-
Sheet Toroid
Continuous 2.0x10¢ 2 us
Sheet
Cryogenic
Ferro-
Acoustic

In considering storage in the broad sense, it is helpful
to divide storage requirements into four major categories:

Registers and high-speed control memory
Main internal storage

On-line auxiliary storage

Off-line auxiliary storage

Because of the wide difference in characteristics and
cost, it is also helpful to differentiate between solid-state
on-line auxiliary storage and electromechanical on-line aux-
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Solid-State
On-Line Auxiliary
Storage Devices

Typical R/W
Capacity Cycle
(Words) Time Comments
Most promising for very high speed
registers and control memories.
Promising for low cost intermediate ca-
pacities; volatility is disadvantage.
2x10¢ 1 us Promising for fast control memories, pos-
sibly for on-line aux storage; questiona-
ble for main internal mem.
Reasonable yields not proven for capaci-
ties over a few hundred words; actively
pushed by only one company.
4x108 1 us Very promising in all categories.
2x10% 3 us Well established and will be dominant
for several years; will be replaced even-
tually by batch-fab techniques.
4x108 35 us Potential for very low cost but yield
must be proven; actively pushed by only
one company.
20x10% 5 us Feasibility still unproven; not economic
for capacities below appx. 108 bits be-
cause of refrigerant cost.
20x108 (serial) In early research stages; concept prom-

ising for low cost block-oriented aux
storage, but feasibility not proven.

for given categories of storage, including storage media
and all mechanical and electronic components necessary
to provide an operating memory, are anticipated by 1970:
Registers and high-speed control memory—2 to 5 cents
per bit.
Main internal memory—1 to 3 cents per bit.
Solid-state random access on-line auxiliary storage—0.2
to 1 cent per bit.
Electromechanical on-line auxiliary storage—0.001 to () 01
cent per bit.
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How’s that for increased storage capacity?

With the Tape-Seal Computer Tape
Storage System*, you use unique new
polyethylene belts that hang in storage
rather than sit between space-wasting
wire supports. You store nine of them
in the space five canisters fill. In Tape-
Seal Cabinets, the ratio becomes 200
to 96, with no increase in floor space.
And the tapes are better protected,
easier to handle, and more conve-
niently labelled.

LINE pAatA PROCESSING ACCESSORIES

170 GOLD STAR BOULEVARD, WORCESTER, MASS. 01606

40
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The Tape-Seal System is the only
complete tape storage system avail-
able today. We'd like to tell you about it
soon. Write now for a free demonstra-
tion in your office. We bet you nine to
five you'll go for the Tape-Seal Sys-
tem —and start increasing storage
capacity and saving space.

(When you order new tapes, insist that
they be shipped without canisters. Buy
Tape-Seal Belts and save.)

*Patents Pending

A division of Barry Wright Corporation
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Photographic on-line auxiliary storage—0.005 to 0.0005

cent per bit.

The costs shown above compare with present costs of
50 cents to $10 per bit for registers and high-speed control
memories, 5 to 50 cents per bit for main internal memories,
and 0.01 to 0.1 cent per bit for electromechanical on-line
auxiliary storage.

In addition to their use in storing the data base, storage
devices are also used as registers and buffers in peripheral
equipment, such as I/O devices and inquiry/display con-
soles, and as integral parts of the central processor. The
main internal memory in the central processor is used for
storing requests and active portions of the data base, as
well as for storing the programs controlling the operation of
the system. Hence the concept of storage hierarchies is
very important in considering the use and capabilities of
storage devices. There is no one ideal type of storage that
fulfills all requirements while providing the maximum speed
and capacity for the minimum cost.

It is necessary to use a combination of storage devices
utilizing the best characteristics of each to effect a better
overall storage system. This is true not only within the proc-
essor itself and between the internal and external storage
but also with respect to different levels of external storage.
Data base storage will require medium capacity, random
access, solid-state, on-line auxiliary storage; large capacity,
low cost, on-line auxiliary storage; and very large capacity,
very low cost, off-line auxiliary storage. A typical system in
the future might combine integrated circuit registers, mag-
netic core main internal memory, plated wire on-line solid-
state auxiliary storage, magnetic disc electromechanical on-

tate the location of information in these files by providing
indexing and cross referencing.

associative memories

In the past few years, relatively large development efforts
have been expended on associative memories that can ad-
dress stored information on the basis of a portion of its con-
tents rather than a unique numeric address. Data is located
by association rather than by physical location. Basically,
an associative memory involves sufficient logical capability
to permit all memory locations to be searched essentially
simultaneously—i.e., within some specified memory cycle
time. The search may be made on the basis of the entire
contents of each location or upon the basis of selected bit
positions of each location. Searches may be made on the
basis of equality, greater-than-or-equal-to, less-than-or-
equal-to, between limits, and in some cases more complex
criteria.

Associative memories developed to date are significantly
more expensive than random access memories having com-
parable capacity and cycle time. In some types of applica-
tions the ability to address the memory by content may offer
overall systems economies or speed improvements that
justify the cost of this type of memory. However, most of
these advantages can usually be obtained by using a rela-
tively small associative memory in conjunction with a large
capacity random access memory. Hence, it is not likely that
a central processor will utilize a large associative memory as
the main internal memory unless some unforeseen break-
through in associative memory technology is achieved.

A related concept is that of the associative processor in

Table 4 Electromechanical Auxiliary Memory Characteristics Anticipated in 1970

Capacity Average Data Tran
Type of Per Unit Access fer Rate
Device In Char. Time Ch/Sec
Magnetic 250x10% 80 ms 500,000
Drums
Fixed-Head 100x106 20 ms 800,000
Disc Files
Moving-Head 1,000x10¢ 80 ms 800,000
Disc Files
Removable 50x106 100 ms 500,000
Disc Files
Magnetic 20x10% 80 ms 200,000
Tape Loop
Magnetic 50x10¢ (serial) ‘ 400,000
Tape Reel
Magnetic 1,000x10¢ 200 ms 300,000
Card Files
Optical 150x109 Seconds 500,000
Discs

line auxiliary storage, larger capacity photographic read-only
on-line auxiliary storage, and very large capacity magnetic
tape off-line auxiliary storage. One important aspect in
the efficient use of hierarchical storage that should be em-
phasized is the need for development of machine organi-
zation and software techniques that make the entire inter-
nal and on-line auxiliary storage appear as a single uni-
form storage to the user.

_ Although only digital storage is considered here, it is of
course possible to provide microfilm or printed documents
for bulk files with the computer system being used to facili-
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s- On-Line or

Off-Line

Storage Comments

On-line Large physical volume; well proven by field
use for years.

On-line Fastest access time but highest cost; relatively
new with little field experience.

On-Line Most field experience of on-line devices;
best cost, capacity, and access time com.
promise. .

Either Relatively new but widely accepted; offers
advantfage of both on- and off-line cap-
ability.

Either New and relatively unproven in the field;
made by only one company at present.

Off-Line Well established and proven for many
years; lowest cost per character off line;
serial access.

Either Available several years, but not as well
established as discs; lower cost per char.
for large capacity.

Either New and unproven by field use; offered

by only one company; read-only; largest
capacity and low cost per character; very
slow access.

which logical processing elements as well as storage ele-
ments are distributed in associative cells. Since the cost of
logical functions in each cell or word must be made very
cheap if large associative memories are to be feasible, it is
argued that additional logic to provide an associative proc-
essor can be added relatively economically. There is also
some question as to whether a large associative memory can
be efficiently utilized unless the processing functions are
distributed with the storage cells. It is very unlikely that as-
sociative processors will be developed to an adequate state
for widespread utilization in the foreseeable future. On the
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other hand, small associative memories used in conjunc-
tion with large random access memiories may offer advan-
tages that will justify their cost. Such uses might include
indexing, cross referencing, and the implementation of com-
plex search criteria for data retrieval.

displays

A display screen or visual transducer is an essential part .
of systems providing close man-machine interaction. The
keyboard techniques discussed under input/output equip-
ment are directly applicable to the keyboard and manual
input portions of display consoles while the logical compo-
nents and storage techniques discussed previously are appli-
cable for implementing the control and storage functions
necessary in the display. A screen size of 15 x 20 inches is
probably adequate for such consoles. In many cases,
smaller screen sizes will suffice. Hence, direct view display
techniques are completely adequate for console displays.

The cathode-ray tube represents a well-established tech-
nology that will probably be dominant through the early
1970s. While the CRT is adequate and satisfactory from
most standpoints, it has some disadvantages. While these
are not critical, they will justify the utilization of other dis-
play technologies, such as those summarized in Table 5,
when these have proven feasible. The major disadvantages
of cathode-ray tubes are associated with their incompatibil
ity with new solid-state batch-fabrication technologies.
These disadvantages include physical volume, lesser relia-
bility, high power requirements, and a need for high voltage

tems and mechanical inscribing systems. Both of these rely
heavily on electromechanical components and optical pro-
jection techniques. Research and development work on
several display technologies offer promise for improved real-
time large screen displays by the early 1970’s. These in-
clude:
Photochromic displays with cathode-ray-tube or laser
image generation
Thermoplastic and photoplastic light valves with cath-
ode-ray-tube or laser image generation
Crossed-grid electroluminescent displays with integrated
storage
Laser inscribing systems
Solid-state light valves
Opto-magnetic displays
Electro-chemical displays
Laser-luminescent (or electroluminescent) displays
Injection electroluminescence matrix displays
Most of these will undoubtedly drop out of contention by
1970, but one or more of them should prove feasible and
economical by that time. These large screen display tech-
nologies have been discussed in greater detail in a previous
paper.!

impact of hardware technology

The impact of these new hardware technologies upon
future computer systems can be dramatic if the basic com-
ponent capabilities are properly utilized. On the other hand,
the impact will be much less significant if systems designers
continue to use the new technologies in the same way that
old ones have been used. For example, replacing transis-
torized circuits directly with integrated circuits will have

Table 5 Summary of Characteristics of Display Technologies

Display Brightness Color )
Technology (Ft-Lamberts) Resolution Capability Feasibility Comments
Cathode- 40 Good Color tube Readily Basic technology for consoles through 1970;
Ray Tube can be used available flexible; not solid-state; requires vacuum
and high voltages.
Electro- 20 Limited Multiple- By 1970, Requires development of cheap integrated
luminescent dot color if ever storage inherent to display panel; direct
possible view; matrix addressing.
Opto- 50 Good Color a Probably ‘Direct view reflective type display; molrii(
Magnetic function of by 1970 addressing; promising when feasibility is
reflection proven.
angle
Laser- Not Good Unknown Probably bigiful positioning promising, but feasibility
Luminescent available by 1970 is uncertain; very attractive when proven
feasible. R
Injection Not Unknown Unknown Uncertain High brightness expected; Matrix address-
Electro- available ing; solid-state; low voltages; in early re-

luminescence

circuits. In some applications involving high ambient light
conditions, the brightness and contrast offered by cathode-
ray tubes may also be considered limitations.

Electroluminescent, opto-magnetic, and injection electro-
luminescence matrix displays can.be implemented in flat
panels of considerably less volume. The opto-magnetic and
injection electroluminescence matrix displays are particular-
ly attractive because their voltage and power requirements
are compatible with those of integrated circuits. Laser lumi-
nescent displays do not require a large evacuated envelope
but have somewhat the same disadvantage as cathode-ray
tubes with respect to physical volume and requirement for
more in large screen. displays than in consoles.

Large screen displays present a much more difficult prob-
lem than consoles—particilarly if dynamic real-time infor-
mation is to be displayed. The two major large screen dis-
play technologies in use today are film-based projection sys-
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search stage, but attractive if proven
feasible.

only an evolutionary impact, while utilizing the true capa-
bilities of integrated circuits in the form of large intercon-
nected arrays will provide a revolutionary impact. Some of
the effects these new technologies can have and the prob-
lems that must be faced and properly solved in theit utili:
zation are discussed below.

Integrated circuits and batch fabricated memories will
make logic and internal storage very cheap, faster, and more
reliable. Improvements in the speed and cost of internal
storage devices may not be as significant as those for logical
components, but internal storage will not limit the perform-
ance and capability of future systems. It is anticipated that
a portion of the cost and speed improvement in logical com-
ponents will be utilized to provide greater capability and so-

" Hobbs, L. C., “Technologies for 1970 Era Tactical Display Systems,”

Proceedings, Fifth National Symposium for .Information Display, pp.
293-318.
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The hybrid Medusa of Greek mythology has been de-
scribed as having the power to turn people to stone. If
the complexity of simulation problems turns you to stone,
consider Beckman hybrid computer systems.
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practical application.
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phistication in the processor and computing portions of the
system. Hence a reasonable balance between central proc-
essor logic and internal storage costs will be maintained.

Moderate-capacity associative memories at reasonable
cost will facilitate indexing, cross referencing, and other
storage and retrieval functions. The combination of low-
cost high-speed logic and random access storage with limited
amounts of associative memory can provide extremely
sophisticated and complex processing, addressing, and
editing functions.

From the standpoint of basic hardware technology, the
components and techniques will be available to mechanize
very sophisticated logic systems with extremely low cost,
small size, and high reliability. Machine organization and
system design techniques to take advantage of these com-
ponent technologies in implementing future systems must
be developed. It will be possible to package the processing
and computing capability of an IBM 7094 in a shoe box
(without specifying the shoe size) for a few thousand dol-
lars, but the difficult question is what do we really want to
put in that shoe box.

For the inquiry/display console, the major problem is
that of determining the proper functions to implement for
the user. The basic technologies discussed will permit the
implementation of consoles that will greatly facilitate the
man-machine interaction. Integrated circuit and storage
techniques discussed previously will permit complex control
and buffering functions at low costs. They will also permit
the incorporation of satellite computing capability in the
console. The keyboard and display techniques discussed
previously will be quite adequate although the costs will
be somewhat high in relation to the logic and storage
functions. If display technologies such as injection electro-
luminescence matrices that are compatible with batch fabri-
cation techniques and low voltage electronics prove feasi-
ble, the cost and size should be reduced and the reliability
increased.

Moderate capacity (e.g., 108 bits) on-line, high-speed,
random access auxiliary storage will be feasible and eco-
nomical. This will permit greater utilization of on-line
auxiliary storage for large program libraries, index and
cross reference files, and data base storage. Very large
capacity, low-cost, electromechanical, on-line auxiliary stor-
age will permit fast access to a much larger data base at a
reasonable cost, particularly if this storage can be “read-
only” so that optical techniques can be used. However, rela-
tive to the processor and internal storage, large capacity
on-line auxiliary storage will still present a cost problem for
large data bases, particularly if the data base must be alter-
able and on-line. The reliability of electromechanical auxil-
iary storage will not be consistent with that of the solid-
‘state central processor and memory.

The major problems from the hardware standpoint for
future computer systems will be presented by the input/out-
put equipment. and off-line storage. These will be critical
factors in limiting the capability of future systems. The
speed, cost, and reliability of these equipments will be out
of line with that of the central processor and on-line auxil-
iary storage. This will cause a serious imbalance in the over-
all system. Unfortunately, very little is being done about
this relative to the effort being devoted to logical compo-
nent and memory technologies. This is due partially to the
fact that it is a much more difficult problem for which no
promising solutions exist, and partially to the fact that
input/output has traditionally been a less glamorous field
than machine organization and component and memory
technology. New types of input/output equipment (e.g.,
character recognition) offer some promise for the future.
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However, it will probably be necessary to place major
emphasis on system design and organization concepts that
minimize the need for input/output equipment.

problem areas

Several major problem areas will exist, including:

Low-cost, large capacity, alterable on-line storage.

Low-cost, reliable input/output equipment.

Proper selection and organization of storage hierarchies.

Low-cost inquiry/display consoles for man-machine in-
teraction.

Dynamic real-time large-screen displays.

System design and application concepts that minimize
input/output operations at the expense of more inter-
nal logic and memory.

Improved concepts of increased functional modularity to
utilize large interconnected circuit arrays.

Improved automatic fault isolation and maintainability.

Economical associative memories or other hardware tech-
niques to facilitate file access by content.

Protection of data base in multi-computer, multi-user
systems with many remote users.

Communications between remote user consoles and the
processor, between different processors, and between
remote processors and the data base. )

The need for facing up to the real problems must be

emphasized. Government and industry must stop glamoriz-
ing high-speed logic and bigger computers and concentrate
on the major problems of the future—input/output equip-
ment and very large capacity, low-cost, on-line auxiliary
storage. |

Most of the material on future hardware technologies pre-
sented in this paper was developed in the course of a study
sponsored by the Office of Naval Research. However, the
opinions expressed in this paper are the responsibility of the
author and do not necessarily represent the views of the
Office of Naval Research.

“Coffee one dollar fifty, cream seventy-five cents,
sugar fifty cents, divide by nine—"
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Moore has what

it takes to give
your forms

Total Value

An effective form means more than
paper and ink. You have to take into
account the extra values that must be
built into it

Total Value, we call this at Moore.

This involves years of experience with
forms and forms-systems, with the correct
design to fit system needs; the stamina
to stand up; the quality manufacture that
flows uneventfully through ADPmachines.

It's know-how in designing forms, by
men who know forms and machines; con-
tinuous training of our men and women,
from salesmen through plant technicians
and craftsmen.

Other functions count—precision print-
ing, to meet machine tolerances; rigid
quality control, to keep our forms uni-
formly excellent; research in paper, in
inks, nuclear research, to insure top per-
formance.

Important, too, is Moore service, before
and after the sale; Moore-designed plant
equipment so specialized that some of it
is kept under wraps; coast-to-coast pro-
duction in 35 plants.

These features, seen and unseen, help
put Total Value in your forms from Moore.
If you work with forms, we can show you
how to make forms work for you.
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PERSONALIZED SERVICE through 2000 trained salesmen across the continent
who share their forms experience and system know-how with forms users everywhere.

PRECISION MANUFACTURE for today’s machine tolerances says that printing must be
in exact part-to-part register. This is only one of the areas where precision counts.

QUALITY CONTROL promises that every possible precaution and check is observed to get
uniformly high performance. This goes for complex machine forms or the simple restaurant check.

RESEARCH AT MOORE is a continuing effort. Modern research techniques,
including nuclear material, advanced testing equipment and trained researchers insure
optimum forms quality and performance.

35 PLANTS across the continent is an example of controlled decentralization to assure
speedy production and prompt filling of your order.

Wia e e e e e K

MOORE BUSINESS FORMS

‘The right business form for every form of business’
Niagara Falls, N.Y. - Park Ridge, lllinois

Denton, Texas - Emeryville, Calif.

Over 500 offices and factories in North America
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six months ago we developed the first 21 p stack.
everybody else is still six months behind.

why wait?

Everybody’s talking about 2'/2D stacks. electronic

We're delivering them. .

Write or phone for the complete story. memaories
Memory systems, stacks and cores for commercial, military & space applications
12621 Chadron Avenue, Hawthorne, California, (213) 772-5201

see us in April at SJCC,
Boston, Booths 410-411
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TIME-SHARING and

toward standardized
usage

MULTIPROCESSING

TERMINOLOGY

by ROBERT A. COLILLA

In the general areas of time-sharing, multipro-

gramming, and multiprocessing, some terms in

current use are very imprecise. It is hoped that as

a result of this paper, some of the meanings will
be clanﬁed and, perhaps, a step gained in the direction
of standardized usage.

When one thinks of time-sharing, some well-known
systems immediately come to mind. Among these are
MAC at MIT, the SDC Command Research Laboratory
system, the ATLAS time-sharing system at Cambridge, and
the ranDp joss system. The MAC and SDC systems are
similar in overall approach, but joss and the atLas sys-
tem differ enough from them and from each other to
merit special attention. All four systems are characterized
generally by the fact that the central processor is not re-
quired to complete one job before starting another. Three
of the above systems have an on-line, perhaps real-time,
character in that communication between users and ma-
chines is made through on-line consoles. Since this is signif-
icant to the notion of time-sharing, the character of on-
line systems is discussed first.

In an on-line system, a man or some device is either
supplying information to a computer and/or waiting for
the computer to supply him or it with information. There
is always the implication that time constraints are import-

_ant in the sense that either communication must occur
within very precise intervals or, at least, that frequently
delayed responses will defeat the purpose of the system.
One also speaks of peripheral devices as being on-line to
a computer if there are channels connecting the periph-
erals to the computer. Clearly the existence of a computer
with an on-line device, alone, is not sufficient to make an
on-line system. If such were the case, what system would
not be on-line? .

The characteristic of systems that really differentiates
between those that are on-line and those that are not is the
extent to which the computer may regulate the rate at
which it accepts input data and transmits output data,
and the extent to which lack of regulatory control in-
fluences the design of the system. In general, the less reg-
ulatory control a computer has over input/ouput rates
and the more influence this lack of control. has on the
system design, the more on-line a system becomes.

In particular, when a system is such that the computer
has practically no control over its I/O rates and where
system design is entirely oriented around ensuring that
the computer is ready to receive and transmit in time,
then that system is usually called real-time. Real-time sys-
tems are, therefore, those on-line systems that manifest
the extreme aspects of on-lineness.

It should be clear from the preceding that neither on-
line nor real-time necessarily suggests any of the salient
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features of time-sharing. On-line systems require neither
many users nor human users to be qualified as on-line. As
was stated earlier, however, some time-sharing systems
do have an on-line character. Many users supply informa-
tion to a computer, and it is required that a time-sharing
system be designed to respond to the many users at fre-
quent intervals. To get a better look at the term time-
sharing and its companion term multiprogramming, it is
good to recall some recent computer history.

time-sharing and multiprogramming

With the advent of asynchronous input/output opera-
tions in the late fifties, it became possible to perform
simultaneous operation of a computer’s central processor
and its I/O processors. Programmers immediately set
themselves to the task of using this new hardware capa-
bility to maximum advantage. Initially this meant better
organization of individual programs. Input/output opera-
tions were strategically placed to achieve maximum use
of the central processor. It did not take long, however,
for the idea to be extended to that of operating two pro-
grams “simultaneously” so that one performed input/out-
put operations while the other used the central processor.
The aTras scheduling system carried the idea to its
greatest extent. In aTLas, all jobs are fed into the system
as soon as they appear. A scheduling program selects
those jobs having input/output characteristics which will
tend to put as many of the computer components into
motion as is possible. The objective of the aTLAs sched-
uling system is to “maintain the fullest possible useful
activity in those parts of the computing system which
can function simultaneously; that is, to reduce to a

A member of the senior staff
of Informatics Inc., Bethesda,
Md., Mr. Colilla is currently
designing portions of the INTIP
system of the Rome Air De-
velopment Center, Rome, N. Y.
He was previously at RCA,
where he designed portions
of Project ACSI-MATIC for the
Defense Intelligence Agency.
He holds a BA in mathematics
from New York Univ.

49



MULTIPROCESSING TERMINOLOGY . ..

minimum periods of idleness in any part of the system
which is required for further use.” 4

Since, in the implementation, the central processor is
required to transfer control frequently from one program
to another without necessarily waiting for any of the pro-
grams to terminate, the terms multiprogramming and
parallel programming arose. The latter is rarely used any-
more. Also since portions of programs are sharing the
central processor sequentially in time with all the other
program portions, the term time-sharing arose.

As the above techniques were being developed, people
were experimenting with the idea of connecting many elec-
tric typewriters to a computer and using them as on-line
I/O devices. It was recognized at the outset that if men
were going to use these typewriters as on-line devices,
there would be a lot of very slow input/output operations.
Not only would programs be delayed because of the slow-
ness of the transfer rates of these devices, but they would
be further delayed by the users’ far slower rates of typing.
Time-sharing is the logical technique to employ for this
situation.

Time-sharing, however, is now embedded in an on-line
environment and, as in all on-line environments, there are
special time constraints imposed on the design. Whereas
previously it was only necessary to switch from program
to program to maximize utilization of all the components
of the hardware, in the on-line environment there is the
additional requirement to pass control to the jobs of the
different users at frequent intervals so as not to ignore any
user for any substantial length of time lest he become dis-
enchanted with the system. With this additional demand,
even if a single job program were exercising the com-
ponents of the computer to their greatest extent with
maximum efficiency, that program would have to be sus-
pended periodically in order to make the system avail-
able to the other users.

This additional aspect to the notion of time-sharing is
quite significant. It is so significant, in fact, that the re-
quirement to respond to all users of the system has be-
come the major characteristic of time-sharing systems and
the term has become identified with this characteristic
almost to the exclusion of the previous notion—that of
maximizing utilization of all the components of the hard-
ware. The term time-sharing, therefore, is used in both of
of these two senses.

The meaning of multiprogramming has also changed
somewhat. This change is a direct result of the changing
meaning of time-sharing. Whereas previously one might
have described multiprogramming as the operation of a
central processor that executes a number of programs in
fractured fashion for the purpose of maximizing the use
of the components of hardware, it would now be described
without the last motive-supplying phrase. That is, the
reason for performing the fractured operation is no longer
part of the description.

multiprogramming and multiprocessing

As is usual in developing a concept, it is as important
to say what the congept is not, as it is to say what it is.
The term multiprogramming is often coupled with the
term multiprocessing, with the implication that the two
terms mean related but different things. It should be
stated first that the processing part of multiprocessing
refers to processor and not to process. Multiprocessing sug-
gests the simultaneous operation of a number of proces-
sors. In distinction, multiprogramming is confined to the

operation of a single processor. In fact, it makes much
more sense to talk about a multiprogrammed processor
than it does to talk about a multiprogrammed computer
or system.

The notion of a processor is basic enough to multipro-
gramming and multiprocessing to merit special attention.
Despite any realization in hardware, a processor is con-
ceptually a device that operates serially. It is this character
of a processor that gives birth to the notion of multipro-
gramming. Multiprogramming can be said to be that oper-
ation of a serial processor which permits the execution of
a number of programs in such a way that none of the
programs need be completed before another is started
or continued.

As was said before, multiprocessing implies more than
one processor; yet it has to imply more than just this for
otherwise any group of simultaneously operating comput-
ers would qualify as a multiprocessing system. Bright2
has added the requirement that all the processors must
have a common, jointly-addressable memory. It also seems
necessary to require that no processor be dependent on
another processor in order to operate. Another distinction
can be noted here. Multiprogramming is, at least at pres-
ent, a software notion. Multiprocessing, on the other hand,
so far is exclusively a hardware notion. In searching for a
possible software meaning for multiprocessing, one finds
the following: Suppose one has a single job and a number
of processors. Suppose, further, that the job can be divided
into a number of parts, some of which can or have to be
performed simultaneously on different processors, but some
of which also must wait for the completion of other parts
before they can be executed. Multiprocessing can be de-
fined to be the ability to execute this divided job success-
fully.

To look at this in a slightly different way, multipro-
gramming can be said to be the task of fitting a single
serial processor for many jobs, and multiprocessing is the
task of fitting many serial processors for a single job. Such
a definition, however, is more than most people have in
mind when speaking of multiprocessing. This software
notion could be called divided job processing. It may be
added that divided job processing does not really require
the involvement of more than one processor to have mean-
ing. There are people who indeed define multiprocessing
as being divided job processing irrespective of the number
of processors involved. At this time, however, it is perhaps
best to leave multiprocessing a hardware notion and wait
to see if any software notion develops.

extended notions

It was said earlier that a processor is a- device that
performs instructions serially. Although it was implied
that the instructions of concern were machine instructions,
this does not have to be the case exclusively. One may
think in terms of an extended machine just as well. If,
for example, one thinks in terms of FORTRAN instructions,
one can define a FORTRAN processor as a device for per-
forming FORTRAN instructions serially. One can then multi-
program this processor by fitting it for a number of
FORTRAN jobs. Similarly one may think in terms of many
FORTRAN processors operating simultaneously to achieve
a multiprocessing system.

The joss system is a time-sharing system which is en-
tirely interpretive. The job programs never really have con-
trol of the central processor. One cannot say that the
central processor is multiprogrammed if one thinks in terms
of machine instructions. If, however, one thinks in terms
of joss instructions, one can say that joss is a multipro-
grammed joss processor.

1 Howarth, D. J., and others, “The ATLAS Scheduling System,” Proceedings,
1963 Spring Joint Computer Conference, p. 60.
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2 Bright, Herbert S., /A Philco Multiprocessing System,” draft preprint,
Proceedings, 1964 Fall Joint Computer Conference, p. 1.
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There are two other notions that should be mentioned.
In the definition of multiprogramming it was said that
the completion of a job is not required for the continuation
of another. Nothing was said—nor should anything be
said—of how it is decided when control should be passed
from program to program nor of how it is decided what
the succession of programs should be. That these decisions
have to be made by all multiprogramming systems is not
being denied here. Rather, it is being emphasized that
there are many different ways for making the decisions and
that no one way should be strongly associated with the
term multiprogramming to the exclusion of all others.

In aTLAs, program switching occurs when the program
being executed requests an input/output operation. In
both MAC and.the SDC Command Research Laboratory,
transfer may occur either when input/output operations
are requested or when a prescribed amount of time has
elapsed. The amount of time allotted to each program is
a multiple of a basic unit of time, called the time quantum.
In joss, an interpretive system, switching may occur after
the execution of each statement written by the user. As
far as the author can tell, no name has been assigned to
the task of determining when switching should occur
among programs. Program suspending is suggested.

The second item, that of determining what the succes-
sion of programs should be, is scheduling. Like program
suspending, scheduling is an intrinsic part of all multipro-
gramming systems, but is implemented differently in dif-
ferent systems. In some systems, there is a single queue.
Once a program is suspended, it is placed at the bottom
of the queue. The next program to be executed is taken
from the top of the queue. Other systems maintain two or
more queues where each program is assigned to a specific
queue on the basis of externally-assigned priorities, amount
of storage required, availability of peripheral devices,
various combinations of these, and many other program
characteristics.

In light of the preceding, what can be said about time-
sharing? It seems best to follow the trend and let time-
sharing take on its newer sense. One could say that time-
sharing is the use of a multiprogrammed processor for
the purpose of permitting a number of users to operate
the processor in such a way that each is unaware of the
use of the processor by the others. It may turn out, how-
ever, that as sophistication increases multiprocessing will
become involved in time-sharing. It is perhaps best, there-
fore, to leave out the multiprogrammed part. Time-sharing
can then be said to be that operation of a computer facility
that permits many users to operate the facility simultane-
ously or apparently simultaneously in such a way that
each is or can be completely unaware of the use of the
facility by others.

For those who are interested in the maximum utilization
of all the components of the hardware, one can still use
the term multiprogramming, but has to add some moti-
vating phrase. Perhaps component utilization multipro-
gramming will suffice. For those who want to talk about
the multiprogramming involved in time-sharing systems,
perhaps user multiprogramming will do.

epilogue

We are an industry that has an abundance. of vocabu-
lary. For a group interested in advancing the art of com-
munication between men and machines and for one con-
cerned with the accurate retrieval of information, we have
not performed well in communicating among ourselves.
Indeed we almost seem to have invested more effort in
developing catchy, semi-absurd names than we have in
developing clear, meaningful ones. It is earnestly urged
that we begin at this time to approach our naming with
as much a scientific purpose as we do our programming
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and building of computers. In this way we will develop
a healthy respect for words. We will choose them more
carefully and, as a result, will communicate faster and
with much less effort than is possible at present. |

SUMMARY OF DEFINITIONS

Processor: A device capable of performing
a set of instructions serially.
That operation of a (serial)
processor which permits the ex-
ecution of a number of pro-
grams in such a way that none
of the programs need be com-
pleted before another is started
or continued.

A computer configuration con-
sisting of more than one inde-
pendently initiable processor,
each having access to a com-
mon, jointly-addressable mem-
ory.

The task of dividing a job into
a number of parts, some of
which can or have to be per-
formed simultaneously, but
some of which require the com-
pletion of other parts before
they can be executed.
Divided Job Processing: The task of programming one
or ‘more processors to permit
the execution of divided jobs.
The task of determining when
transfer of control should take
place in a multiprogramming
system.

The task of determining what
the succession of programs
should be in a multiprogram-
ming system.

The operation of a computer
facility that permits many users
to operate the facility simulta-
neously or apparently simulta-
neously in such a way that each
is or can be completely una-
ware of the use of the facility
by others.

The characteristic of a system
whereby input/output rates are
not under complete control of
the system and where this lack
of control significantly influ-
ences the design of the system.
The characteristic of a system
in which there is so little control
of input/output rates that the
entire design of the system is
dominated by the need for in-
suring the system can receive
and transmit at rates commen-
surate with the input/output
rates.

Multiprogramming:

Multiprocessing:

Job Dividing:

Program Suspending:

Scheduling:

Time-Sharing:

On-Line:

Real-Time:
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Bookkeeping insurance?
Cuna Mutual has it
with Formscards:

When you’re one of the nation’s largest life insurance storage space and shipping costs because these unique
companies your bookkeeping system has to be letter tab cards have no medial waste strips between
perfect. The only policy is accuracy—fast, efficient, them. (Who needs those useless strips of paper anyway?)
always up-to-date. And here’s where Formscards does For the full story on how a Formscard System can
it’s best for Cuna Mutual Insurance Society, make bookkeeping a snap, write FORMS INC.,
Madison, Wisconsin. Willow Grove, Pa., and we’ll mail you one of our
Formscard, the continuous tabulating card is the fast, illustrated brochures. Or, call us at OLdfield 9-4000
waste-free way to take care of business. Whether it’s a and we’ll give you the Formscard story in

dividend check for a policy holder or a department three minutes flat.
store’s shipping order, Formscards keep things
running smoothly without wasting your precious

time, motion or money. You even save  on

Willow Grove, Pa.

MANUFACTURER-MEMBER
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THE
SDS
SIGMA 7

Announcement this month of the Sigma 7, which
uses monolithic integrated circuits, signals a new
open-ended line of computers for Scientific Data

i Systems, Santa Monica, Calif. And its design and
the resulting marketing strategy mark the full-scale entry of
the firm into new areas—business dp, time-sharing, multi-
processing, a large software system, and head-on competi-
tion with IBM.

The new computer is 360-compatible in word size, float-
ing point arithmetic, and input/output (9-channel mag tape
EBCDIC encoding).

A medium-scale system, Sigma 7 has a core memory ex-
pandable from 16,284 bytes (4,096 words) to 524,288
bytes (131,072 words), all directly addressable. The mem-
ory may be addressed as 8-bit bytes, 16-bit halfwords,
32-bit words, or 64-bit doublewords. Memory cycle time is
1.2 usec, reducible to 700 nanoseconds by using the over-
lapped core banks. Memories may be interleaved on a two
or four-way basis. Arithmetic speeds (in microseconds)
with memory overlap, indexing and mapping are: 2.0 to
load a word, 2.0 for an add, 4.9 multiply, 12.5 divide,
4.5 floating add long, and 8.0 floating multiply long. Rang-
ing in price from $200K to $1 million (typical configuration
is said to be $500K), first deliveries are scheduled for the
fourth quarter of 1966.

With the 360’s and subsequent announcements came an
emphasis on the capability of a single system to handle both
business and scientific computing. To this, SDS now adds
real-time control, with all forms of processing occurring on
a concurrent basis, Facilities to implement time-sharing
with up to 200 users (man or machine) include memory
protection, 6-usec program changeover, and an optional
memory map. Permitting dynamic program relocation, the
map enables fragmentation of a program and its distribu-
tion throughout the implemented core in whatever 512-
word pages of space are available. The program is then
executed as though it were located in a contiguous region
of memory. The map also provides four modes of access
protection for each page including all access, read and in-
struction access, read only access, and no access.

servicing interrupts

Both internal and external interrupt stimuli are recog-
nized by the system. Internally, signals are generated by
such events as the completion of an 1/0 operation or by any

of four real-time clocks. This multiplicity of clocks allows -

each of different processes to have a separate time base and
to allow the assignment of a relative priority to each. Imple-
mented in the hardware, this obviates the overhead of a
central program which would otherwise have to derive in-
dependent timing chains.

From two to 224 external interrupts can be accommo-
dated. These are incorporated in a priority system that
associates each stimulus with its own interrupting level.
Interrupt detection and priority establishment occur in par-
allel for all levels, in the hardware and independently of the
computer and its program. Because a unique memory
location, which serves as the entrance to an interrupt-proc-
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new computer, new markets

essing routine, is associated with each interrupt level, no
programming space or time is required to determine the
cause of the interrupt and to enter the associated routine.

Higher priority stimuli can interrupt those of lower prior-
ity. Any computation can be interrupted within a maximum
of 16 usec from the detection of the stimulus. Instructions
of long duration, such as decimal editing, can be interrupted
and subsequently resumed from the point of interruption.
Additional features such as individual arm-disarm and
enable-disable, and group priority allocation provide for
programmed resetting of priority relationships.

Sigma 7 includes a trapping facility that detects pro-
gram and hardware failures. Thus, for example, if a pro-
gram attempts to specify an operation that does not exist,
the computer preserves the current state of the system and
goes to a specified location for its next instruction. A
similar process occurs when a memory parity check is de-
tected. : '

Privileged instructions are also included. Any instruction
that performs I/0 or that could change the integrity of the
system—e.g., alter the memory protection system—is allowed
only when the processor is operating in a “master state.”
These operations are not allowed when the system is in
the “slave state.” Most programs operate in the slave state;
operating-system programs and some real-time programs
operate in the master state.

An optional memory protection system permits any desig-
nated portion of memory to be altered by only one pro--
gram. In fact, each of three programs can have areas of
memory reserved to it so that only one may alter a given
memory location within its domain. Thus, individual write
protection is provided for up to three programs that simul-
taneously occupy main memory.

In Sigma 7, neither indexing nor base register relocation
is required to address any 32-bit word in the maximum
(131K) memory. Sigma 7 also features indirect addressing
with post-indexing which frees more cycles for the use of
on-going, time-sensitive programs, and facilitates list proc-
essing and the manipulation of arrays, matrices, etc., by
subroutines.

A memory-oriented system, the computer consists of a
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A new Anelex
Print Station
System is the

low cost way to
greater hard copy
output
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Anelex Print Station Systems work
on-line or off-line with IBM 1400
and 7000 computers. Designed
to operate from magnetic tape,
these print stations provide fast,
reliable, economical printout.

You gain new efficiency in
computer usage.

Choose from four different print
station configurations: a complete
off-line system including an
Anelex tape transport and high
speed printer; an off-line system
with high speed printer interfaced
toa 729 1l, IV, V or Vl tape
transport; a high speed printer
functioning on-line in place of a
729 tape transport; or an on-line
or off-line system interfacing the

" high speed printer either to the

computer or an Anelex tape
transport.
CIRCLE \24 ON READER CARD

Increases output

See how an Anelex Print Station
can handle your printing overload
quickly and at reduced cost. Get
the complete story from Anelex
Corporation, Department D-3,
150 Causeway St., Boston,
Massachusetts 02114.

DARTAMATION



SIGMA 7 ...

central processor, one or more 1/0 processors (IOP’s), each
with its own separate bus to memory, and one or more
memory modules. Because of the independence of buses,
the bandwidth of the system is proportional to the number
of memory modules, each of which can read or write a
32-bit word every 1.2 usec.

Each IOP is initiated by the CPU, and thereafter auto-
matically accesses memory for “commands” and data. CPU
intervention is required only to handle error or terminal
conditions or to initiate a new set of I/O processor com-
mands. Two types of IOP’s are available. The multiplexing

10OP provides a total transfer rate of 250,000 (8-bit) bytes
per second for up to 32 separate devices, individually or
simultaneously. The selector IOP provides a bandwidth
of 3,225,000 bytes/second for one device (up to 32 can be
attached, but only one can be active at a time). All IOP’s
are programmed identically and provide data chaining,
command chaining, scatter read, gather write, and can
accommodate self-defined data formats. Thus, the system
can be implemented to match the throughput and compu-
tational rates demanded by the external environment.

instruction formats .
IOP’s treat memory as an array of 8-bit bytes although
the instruction format and basic arithmetic operations are
based on a 32-bit word. All I/O can begin at any byte loca-
tion and proceeds on a byte, rather than a word, basis for
transmission to and from standard peripheral units. Special-
ized I/O units can use 16 or 32-bit transmission width as
well. To minimize memory accesses, the IOP provides
higher-speed devices with assembly/disassembly services.
There are two basic 32-bit instructions formats. In some
cases, a signed, 20-bit literal value contained in the instruc-
tion is used directly as an operand. More often, however,
an instruction will require one or more memory references.
Thus, 17 bits of the 32-bit instruction designate a word
address. In the indexing operation, it is assumed that a list
of either bytes, halfwords, words, or doublewords is stored
in memory beginning at the 17-bit word address in the pri-
mary instruction word. If the designated index register is
considered to contain the value K, the indexing operation,
under control of the instruction op code that establishes
the operand size, produces the address of the byte, half-
word, word, or doubleword displaced K units from this

“Store the covered data cell in an upright position™*

FIVE PLACE SUSAN TRUCK HOLDS DATA CELLS UPRIGHT**

All cells
~visible.

~Guides prevent :
tipping, sliding,
or fallmg '

Lock prevents
unauthorized -
’access.

‘Special order
trucks hold
" 10,1520,
- 300r40cells.

We also make ten place susan fixtures to
- conserve space in the Iibra'ry'ur vault., ‘

™

*Data Cell Handlmg Gu:de, IBM Fnrm A26 3633 0
- **Patent Apphed For- .

Hinged top
is self-storing.

- Front compartment

= holds tape, hmder
" orlistings.

- Rear compar ment
~_holds one, two, -
or three cells'

‘Sulld construc n,
metal remfnrced
corners, rubber
feet, foam Imed ‘

LUNDE LUGGERS
Box 3112 Granada Hills,
California 91344
213/886-3778
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‘A NEW integrated-circuit,
core memory system ;
from FABRI-TEK
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Here is a compact, versatile memory system at
a truly economical price which can perform
any of the standard data storage functions
with reliability. Full cycle time is 2 micro-
seconds, half-cycle time is 1.25 microseconds.
Access time is 850 nanoseconds. Four access
modes are possible: Random; Sequential;
Random/Sequential; and Sequential-inter-
laced. Capacities available are: 64, 128, 256, 512,
1024, 2048, and 4096 words, with 2 to 30 bits per
word in increments of 2 bits. A choice of input
and output interface circuits and optional ad-
dress register is offered. Power supply and self-
test exerciser are available options. Fabri-Tek’s
‘‘standardized design’’ concept gives you a

FABRI-TEK LEADS IN MEMORY TECHNOLOGY

‘Check with Fabri-Tek for rewarding engineering opportunities!

custom fit to your particular memory require-
ments with the economy of mass production.

This new memory system from Fabri-Tek can
be ordered out of a catalog. You choose the
features by the number and your system will
be delivered, ready to plug into your equipment

-rack. A connector wiring diagram of your

specific system will be sent to you before deliv-
ery of the memory system so you’'ll be ready
to operate without waste of time. ‘

Ask for Bulletin 6535, Series MUAZ2 Integrated-
circuit core memory system. Write, call, or
wire: Fabri-Tek, Incorporated, Amery, Wis-
consin; phone 715-268-7155; ';‘WX 510-376-1710.
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SIGMA 7 ...

17-bit word address location. Thus the same index register
may be used to locate the Kth operand-of a list independent
of the operand length.

Sigma 7 instructions generally use one or more high-
speed registers out of a block that contains 16 registers.
These registers are 32-bit words and are used as accumula-
tors, index registers, or high-speed storage. The full set of
instructions is applicable to register-to-register operations.

The problems associated with sorting and reloading these
general-purpose registers when changing from one program
to another are eliminated by the availability of additional
register blocks. A 5-bit block pointer register designates
which one out of a possible 32 register blocks is currently
active. .

Program status doubleword describe the existing machine

and program context (including the block pointer value)
and are automatically stored and retrieved by single in-
structions. Because program status doublewords may be
stored and retrieved from arbitrary locations in memory,
multiple levels of interrupt can automatically be nested to
any required depth. A single instruction, Exchange Pro-
gram Status Doubleword, both stores and then loads the
new program status doubleword, thereby preserving the
context of one program and establishing that of another
within a 6-microsecond execution time. This period also
includes the preservation of one block of 16 general-pur-
. pose registers and the establishment of a new block.
" Sigma 7’s 106 major instructions permit automatic bi-
directional conversion between binary and any other
weighted binary code. Other instructions translate from
any 8-bit code to any other 8-bit code, operate upon byte-
strings of arbitrary length, and provide single and multiple
register push-down stack manipulation.

Floating point and decimal hardware are both optional.
The floating point features both 32- and 64-bit formats; if
the hardware option is not installed, these operations are
performed automatically by software.

All compilers, service routines, subroutines, etc., are coded
in a re-entrant fashion; thus, in a time-sharing environ-
ment, only one copy of a compiler or the debugging system,
say, need be resident in the system. The actual processing
consists of providing the processor with information specify-
ing the area(s) containing the information to be processed
for a given user. .

Extended ASA FORTRAN IV and PL/I compilers, which
will be available, can be used in a “conversational” mode,
permitting on-line program generation.and debugging in
addition to a normal batch mode. Compilers can also be
operated in a production mode (under any monitor, not
restrained to time-sharing). The production mode invokes
several additional compiler phases that reportedly optimize
the running time of the object program. A complete flow
analysis is performed, DO loops are compressed and simpli-
fied, and the computation is rearranged to linearize the flow
of the problem and optimize the computation sequence—
independently of the skill of the programmer. A desk calcu-
lator mode for the PL/I compiler is also available.

Interestingly, no COBOL compiler has yet been an-
nounced.

The largest computer yet produced by SDS, Sigma 7
exceeds the cost of the 9300, in terms of main frames. As
a system, it even exceeds in cost the recently-introduced
940 time-sharing model. And so the new series—at least
what’s been announced so far—does not replace anything
from the company’s current line. In the future, however, the
Sigma line may be filled out with smaller systems and could
replace SDS computers now installed—for the new and old
line are not compatible. a
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DP with film 1/O

PFR "

BLUE SKY? NO!
COMPUTERS CAN SEE!

Our PFR systems can see. They can be
programmed to read your data, regard-
less of what it is — if you collect it on
or transfer it to film or microfilm. For
example, on one frame of 16mm film, the
PFR examines more than 256-million data
points and distinguishes up to 64 density
levels. Output is on magnetic tape or
other output medium, and contains only
data of interest. No subsequent process-
ing required.

A number of our PFR systems are now
in the field — eliminating bottlenecks, re-
ducing turn around time, analyzing mis-
sile test data, perform’ng pattern recogni-
tion and artificial intelligence functions.
These PFRs also count, group, size, and
sort. You name the application.

We would be pleased to discuss your
graphics application. Specifications on
our PFR-1, PFR-2, and PFR-3 systems are
available on request.

*Programmable Film Reader.

11161 West Pico Boulevard xxz
(213) 478-2571

INFORMATION INTERNATIONAL, INC.
200 SIXTH STREET, CAMBRIDGE, MASS. 02142

Los ANGELES, CALIFORNIA
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Banks can render this type
of bill and these types of statements
for all types of businesses!

JOHN A. JONES D.D.S. = -
MEDICAL CENTER ’
310 MAIN STREET ~
PITTSBURGH, PA. 15250

: kRET; URN TO

J’OHN A croxm., D.D'c"j‘ L
_P. 0. BOX 333 ’

9/30/65

PITTSBURGH, PA- .

-

o STATEMEMT DATE bt 333 8800 AMOUNT eucu#sns e o]
: FLE“SE oEYAcH ANo f EYURN Tﬁzs'Pqﬂ]’ ON vm’ﬂ YouR PAYMENT IN THE ENCLOSED SELF ADDI ESSED ENVELOPE ’
CDATE, o i A DESCR!PTION ; CHARGES 8 coroiTsicad L BALANCE -
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9/07/65 |  KAREN  IX-RAY ] 5.00 7.00
9/14/55/ . . IMAIL REMITTANCE 50.00CR { 17.00
' ~ |scaning 3.00 | 20.00 |
r | 000 |

GES OR CREDITS PROCESSED AF Y

What started out to give doctors
relief from bookkeeping chores has
turned into a remedy for many
another small business in Pittsburgh.

For now the Mellon National Bank
& Trust Company of Pittsburgh is
doing it for restaurants, auto parts’
stores,. florists, drugstores, country

* Trademark of the Bell System

S

L APPEAR ON.THE NEXT STATEMENY .

clubs and others, as well as for den-
tists and doctors.

Prepunched account cards are in-
serted into a card reader connected
to a Data-Phone* data set. And the
information is transmitted over regu-
lar telephone lines. At the bank, the
cards are automatically duplicated

and then processed to provide the
bills and forms shown here.

Businesses using the service need -
no longer be concerned with account-
ing equipment, maintenance agree-
ments, printed forms, envelopes and
stamps.

Overtime and billing-time confu-
sion are eliminated. Remittances
come in regularly, because state-
ments are mailed on time regardless
of personnel turnover, vacations, peak
loads and emergencies.

The bank’s data system provides
businesses with these daily reports
and forms: Transaction Journal; Trial
Balance Journal; summary of all daily -
charges, payments, adjustments,
month-to-date and year-to-date re-
ceipts; deposit tickets for all money

automatically deposited in the busi-
ness’s account; prepunched cards
for new accounts.

Monthly reports include: State-
ments for all due accounts; Aged
Accounts Receivable Report; Service
Recapitulation Journal; New Account
Report; Closed Account Report.

Now even small businesses get big-
business billing service.

Our Communications Consultant
can give you more details. Call your
Bell Telephone Business Office and
ask to have him contact you.

=\ Bell System
— American Telephone & Telegraph
and Associated Companies
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Click.
Click.
Click.

Your records are

ready for

data processing.

Now, your records don’t hawe to be tied up

when you convert to punch cards.

We come in and microfilm your g
company records on the spot '

Then, we make g '
xerocopies of your
records from the
microfilm. And the \
xerocopies are used to set up your
data processing unit record system.

We meet government security standards. So confi-
dential material stays confidential. And you get back
all existing copies, plus microfilm file, if desired.

No inconvenience. No delays. No records lost. No
matter how big or complicated the job is. .

Just the click, click, click of the microfilm camera.

XEROX

XEROX CORPORATION, ROCHESTER, NEW YORK 14603, BRANCH OFFICES IN PRINCIPAL U.S. CITIES.
XEROX IS A TRADEMARK OF XEROX CORPORATION.
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Xerox Record Conversion Service
Xerox Reproduction Service

P.O. Box 3300, Grand Central Station

New York, New York 10017
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clip it out. We’ll send you all the details.
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From Paris to Los Angeles. ..

S-C 4020 proven most versatile computer plotter available
for recording graphs and alphanumerics on film or paper!

In a fraction of a second, complex elec-
_trical power distribution data which are
generated by a computer are superim-
posed on a map by a French power
company. In New Jersey, a lab uses its
computer to animate movies of a tum-
bling satellite. A Denver firm saves time
and paper costs by up-dating computer-
generated inventory control records
directly on microfilm. In California,
completely annotated charts of nuclear
reaction are plotted at computer speeds,
and an aerospace firm simulates launch
vehicle trajectories at fantastic rates. In
between, dozens of other organizations
automatically convert and record digi-
tal output in combinations of curves,
vectors and characters.

All these varied operations are
accomplished on the S-C 4020, the only
thoroughly proven computer plotter
available for recording straight alpha-
numerics and computer-generated
graphs in a wide variety of outputs. To
operate, tapes from computers are fed
through the S-C 4020 in numerical lan-
guage. The lafiguage is automatically
converted into alphanumerics or more
easily understood charts and then dis-

played on a special cathode ray tube.
From there it is transferred optically to
page size photosensitive paper and/or
microfilm.

Scores of users have selected S-C
4020 because of its versatility. For
example:

1. Only the S-C 4020 ofters such a
wide choice of outputs. It records com-
puter-generated charts on either 16mm
or 35mm microfilm. The 16mm output
permits use of automatic storage and
retrieval systems that locate one page
of data out of a million in 15 seconds.
The 35mm film is suitable for aperture
card systems. The S-C 4020 also pro-
duces quick-look paper output in sec-
onds as well as high quality paper
records for important reports.

2, With the special forms projector
output, the S-C 4020 saves you valu-
able computer time. Business forms,
maps, or other background material
are photographed on slides and then
superimposed under program control
on the computer produced data.

3. Only S-C 4020 users have an es-
tablished society which meets regularly.

That means a tested library of S-C 4020
CIRCLE 30 ON READER CARD

programs is available immediately for
your use.

4. Service bureaus operate on both
coasts of the U.S. There you can try
your own programs to evaluate the S-C
4020. Some users even reduce their
costs by leasing time to other processors.
5. Stromberg-Carison offers the
widest selection of special options.
These include an expandable image and
rotatable cathode ray tube mounts with
which you can change the image posi-
tion on the film.

6. $-C 4020 operates successfully
with a wide variety of large scale com-
puters. You need not order a special
computer system.

The S-C 4020 is available now. Make
your computer more effective by record-
ing alphanumerics as well as business
graphs, scientific curves, tool path
drawings and PERT networks directly
from computer codes. For details write
to Stromberg-Carlson Corporation,
‘Department G-13, P.O. Box 2449,
San Diego, California 92112,

STROMBERG-CARLSON
CORPORATION
DATA PRODUCTS-SAN DIEGO



SJCC
GOES
TO BOSTON

This year, April 26-28, the Spring Joint Com-
puter Conference will gather about 4,000 com-
puter professionals in “The New Boston,” which
_ is just down the road apiece from Kennebunkport
The meetmg, all of which will be housed in Prudential
Center’s War Memorial Auditorium, is sponsored by the
American Federation of Information Processing Societies
and chaired by Harlan Anderson of Digital Equipment
Corp.
Featured are a technical program hawking only 16 ses-
sions—none in the evening—85 exhibits, a keynote speech
n “Information: Dilemma or Deliverance?” by Walter
Finke of Honeywell, and a lunch date on the 27th with
science and science-fiction writer, Isaac Asimov.
The technical program, chaired by Jack Mitchell of MIT
" Lincoln Laboratory, includes 35 papers in nine non-con-
flicting regular sessions, each with a panel of critics. Titles
and chairmen are:
“Processing Large Files,” John Gosden
“Programming Languages,” Thomas Cheatham
“Waveform Processing,” Dr. Bernard Gold

“Business Applications,” Dr. Warren McFarlan
“Time—Sharing,” Dr. Edward Davis
“Analog-Hybrid Techmques Martin Connelly
“Current Developments in Peripheral Hardware Ru-
dolph Klein
“Computing Techniques in Pattern Recognition,” Oliver
Selfridge

“Simulation and Model-Building,” Dr. Geoffrey Gordon

Also on the agenda are seven special sessions, including
“Display Applications Research,” “Coherent Optical Infor-
mation Processing,” and “The Evolving Library.” The rest
are panel discussions: “Resource Allocation,” “The Mean-
ings of Computer Time-Sharing,” “Hybrid Computation,”
and “The Development of a ‘Checkless-No Money’ Econ-
omy.

Attendees will be able to take a pre-conference tour
Apr. 25 of the IBM plant in Fishkill, N.Y. and the United
Aircraft Technology Center, East Hartford, Conn., as well
as trips to computer facilities in the Boston area during the
conference. (Contact special events chairman, William
Hosier, Sylvania Electronic Systems Division, Waltham,
Mass.) Programs are also being developed for a group of
Massachusetts high school students and, of course, for the
ladies.

Registration (none in advance) begins Monday, Apr.
25, 7-10:30 p.m. at the entrance to the auditorium. Fees
are $10 for arrps members, $20 for non-members, both
including Proceedings, and $2 for full-time students. Ex-
hibit hours will be 11-5 on Tuesday, 10-8 on Wednesday,
and 10-5 on Thursday. The Sheraton-Boston will be the
headquarters hotel. For general information on SJCC, con-
tact public relations chairman, Robert Strayton, Honey-
well EDP, Wellesley Hills, Mass. ]

Thermocouple Reference Junctions with

Stability

INTERCHANNEL
UNIFORMITY

REFERENCE
TEMPERATURE
ACCURACY

e up to 100 channel capacity
® noise less than 2pv

o virtually infinite
interchannel isolation

= any reference temperature from
HOT mOdels' 5‘¥F ahove a?nblenr: to 250°F.
ICE POINT models: &3zt ving

For details, write to:
&w&ofa&d@ OHMIC DEVICES, INC.

900 Third Ave., New Hyde Park, N. Y., tel. (516) 488-1606
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CompPuTER
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MacNETICALLY
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» Keep your computer running—not idle.

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

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

« Make changes & additions immediately.
» Every hour saved saves you $20-$40-$60.

Write for FREE 28 Pg. lllustrated Catalog—DA3

MeTHoDs ResearcH CORP.
70 Willow Ave., Staten Island, N. Y. 10305
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From the original painting by Neil Boyle

SATURN

Saturn S-IVB responds to the instructions of STOL (Saturn Test-Oriented Lan-
guage), conceived, designed, implemented, and documented by a Douglas Air-
craft Company/Planning Research Corporation multidisciplined team. The
sponsoring agency was NASA’s Marshall Space Flight Ccnter. One of the reasons
for STOL’s swift evolvement was that the software capability at Planning
Research is supported by independent and superior knowledge of computer
hardware engineering.

Planning Research system synthesis is complete. It begins with analysis and
design — and ends with final checkout of any computer system. Applied, it saves
time or money or both. Write for a complimentary copy of Computer Systems
Analysis and Programming. Address Dr. Alexander Wylly, Vice President for
Computer Sciences. ‘

PLANNING RESEARCH CORPORATION

Including the merged capabilities of Mesa Scientific Corporation
Home office: 1100 Glendon Avenue, Los Angeles, California 90024
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In the belief that cvery language should have a literature,

Mr. Kean offers this early contribution to the belles-lettres of

PL/IGHT OF DO’S

by David W. Kean

ALL FLAATING D@WN the
N@UNDERFLGW

AT @NL@C TIME I LIKE T@ G&;

The ENDREC@RD N@FZFLS HIGH

WHILE FRGM my PICTURE DEC
SCAN 1

The MARGIN &N that TIMEless

PEAL

1 TIME A NEWKEY CALL I heard

As FRM SUM STATIC SIND
SUBSTR'd.

IPUT my LBAUND END A RGUND

T@ CL@SE UP @N that @FL sound

& PR@D the UNDERFLAWING
BOPL.

THEN L@W IDENT the TRUNC-
FREE shore

A NEST OF D@'S FRM FGRTRAN
v

Saw I, in P¢LY HIGH ferment,

ATAND BY PL/I'S ENVIRNMENT,

RECURSIVE in their NORMAL rule.

“@, C@SH!” CALLED 1, “Your
@NFIELD’s strange;

UV @VERFLBWED your SUB-
SCRIPTRANGE!”

THEN HELD the HEAD D@ HEAD
erect;

“Tho” GENERIC’ly U R correct

In PL/I we are A BUILTIN tool.

A DO DOES TASKS ALL ELSE
revile.”

DECLARED the STANDOUT DO.
ENDFILE.

EXPLICATION

1. The PL/l vocabulary (List of Notation
Constants) being still rather limited,
certain foreign words, mostly English,
have been requisitioned and appear in
lower case.

2. The / in PL/I is silent, the pronuncia-
tion being “ply”.

3. Otherwise PL/l pronunciation is very
much like English except that:
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Language/Programming /One.

4. A few words, such as ENDRECORD (on’
dre cord), take pronunciation according
to their obvious non-English ancestry,
in this case French.

5. Tense éndings are not yet established in
PL/1. The ones used may, or may not,
stand the test of time.

6. The true test of the worthiness of the
above as a permanent part of the
literature of PL/l will only come, of
course, after the principal speakers_of
the language — the machines — have
had a considerable exposure to it.

"ow YOU CAN ORDER U.S. TAPE FOR
SAME-DAY SHIPMENT IN ALL
THESE USEFUL LENGTHS!

200 1.
300 L.
600 M.
900 ft.

(and 1200 and 2400 ft., of course)

This is the finest magnetic tape you can buy for
your digital computer — a superb performer on ali
“compatible” systems. Fully certified and
guaranteed at 556 BPI, 7-track; 800 BPI, 7-track;
and 800 BPI, full-width.

Call your nearest U. S. Tape dealer today, or-call
(312) 669-5181 collect.

US

TAPE

U. S. MAGNETIC TAPE COMPANY

A Subsidiary ot Wabash Magnetics, Inc.

HUNTLEY, ILLINOIS 60142
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Lost at sea:
*2,129.68
and 14 days!

TWA compares surface vs. air on a 6,200 1b.
computer shipment from Pittsburgh to Rome.

Via Surface: Time: 15 days Via Air: Time: 15 hours
Packaging $ 700.00 Packaging $ 20.00
Insurance 1,980.00 Insurance 900.00
Inland freight (Pitt-N.Y.) 428.40 Inland freight —
Documentation 22.00 Documentation 1.00
Ocean freight 476.08 Air freight 1,832.80
Customs clearance 52.00 Customs clearance 18.00
Inland freight (Naples-Rome) 281.00 Inland freight —
Interest charges 1,036.00 Interest charges 74.00

Cost: $4,975.48 Cost: $2,845.80

Nationwide
Worldwide

" Savings in shipping costs are immediate...and just the beginning.
There are other benefits: reduced inventory and warehousing costs,
better customer service, increased sales in time-limited situations.

The speed of air also cuts your investment in goods in transit,
increases capital turnover and holds obsolescence to a minimum.
Get all the details. Call or write your nearest TWA Air Cargo office.
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INPUT-OUTPUT

ULTRONIC SYSTEMS CAN HELP YOU BUILD YOUR EQUIPMENT TO DO EITHER—
FASTER, MORE EFFICIENTLY, MORE ECONOMICALLY—WITH PROVEN RELIABILITY.

March 1966

DATA PUMP(

Enables you to transmit

or receive data, up to 1200
BPS over conventional
leased voice-grade circuits.
Sales price is less than
one year’s rental of similar
type equipment.

High MTBF. Presently used in
world-wide data network.
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ENCODING KEYBOARD

Allows you to put any
combination of information
into your digital system,
such as BCD code. Thou-
sands of these units are
now in operation in
Uitronic’s global data
communications network.
Available in numeric and alpha-

numeric modules, with flexibility
of keyboard layout.
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Ultronic Systems Corp. is in the business of data
communications. 100% of our resources are devoted

to the manufacture of hardware for this field.

When we contribute these resources to OEM, we contribute
the most advanced know-how available.

ULTRONIC SYSTEMS CORP.

Sub-Systems Division, 7300 North Crescent Blvd., Pennsauken,‘N.J.

TAPE TERMINAL

For magnetic tape trans-
mission and reception of up
to 9-level digital information
over conventional switched
or private lines. Ultronic’'s
tape terminal is completely
self-contained, and provides
error detection and
correction.

Units are now in operation on
transcontinental data
communication networks.
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CHARACTER
MULTIPLEX

Reduces the number of
dedicated data circuits by
multiplexing various code
configurations and bit data
rates onto a conventional
voice-grade circuit. The
equipment is completely
solid-state, fully duplexed,
and exhibits exceptionally
high reliability.

Adaptable to any telephone or
telegraph circuit, new or old.

Presently in use between
New York, Montreal and London.
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The new VersaSTORE
| ;"2 nsec 1. C. core memory
iinll take anythlng you ve got'
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new

¢ briefs

EASTERN, BRANIFF AIRLINES
ADD COMPUTER FACILITIES

In the wake of United and TWA or-
ders for big airline reservations sys-
tems, Eastern and Braniff have an-
nounced their plans to expand facili-
ties.

Eastern will spend $34 million, the
major share going to IBM for the
central Miami equipment. Univac gets
the rest for outfitting the Operational
Data Center at Charlotte, N.C., with
two 494’s replacing a set of 490’s,

The Miami center will have two
billion characters of mass storage.
They will handle 1600 agent sets, with
CRT displays and keyboards, as well
as keeping track of reservations, meals,
arrivals, and departures. The system
will also produce printed tickets for
transmission by mail or Teletype.

Eastern’s New York and Atlanta
offices will be equipped with touch-
tone telephones, complete with card
dialers, to provide a means of quick
inquiry for checking on changing con-
ditions, such as the number of flights
to land at a given airport in a specified
period of time. Answers return by Tele-
type. Eventually some 150 telephone
units will be installed.

The.Charlotte facility will serve as
a message switching center and take
care of reservations scheduling for lo-
cal feeder lines. Installation of both
will be next year.

Braniff’s information system, now in
operation, was supplied under a $1.8
million contract by Bunker-Ramo. It’s
based on two 335 computers at Dallas,
linked to offices in 30 cities.

IBM ANNOUNCES MODEL 90
INSTALLATION SCHEDULES

IBM announced its re-entry in the
giant computer business with an in-
stallation schedule calling for six Mod-
el 90’s to be delivered in 1967 and
plans to build one a month beginning
the next year.

Early customers will be nNasa’s
Goddard - Space Flight Center and
Goddard Institute for Space Studies,
Princeton University, and Lockheed-
California Company. Price of “a typi-
cal system, including peripheral equip-
ment,” will be around $6 million.
Those customers who are now nego-
tiating for the 90’s will have an option
to cither buy or rent, but it is under-
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stood that future orders may be for
purchase only.

FEDERAL RESERVE HEAD

SEES WIDER COMPUTER USE

The banking nemesis, check float, and
perhaps even checks themselves, will
be eliminated by the improving data
processing and communications tech-
nology, according to Federal Reserve
Board governor George W. Mitchell.

Speaking before the House of Repre-
sentatives Subcommittee on Legal and
Monetary Affairs, Mitchell put forth
a strong case for greater edp use by
the Federal Reserve system and its
member banks.

Federal Reserve float amounted to
$1.8 billion a day last year, he noted,
which means loss of credit on that
amount to banks. (Float results from
the delay between actual transfer of
funds covered by a check and the time
credit for the check is allowed.) While
the use of high-speed check-handling
equipment has helped to keep float
from increasing with the volume of
checks handled, it is only the first step,
said Mitchell.

The Federal Reserve System, “alert”
to technology, is engaged in operating
studies of two developments, he said.
One involves a short-range program in

With the assistance of the Harvard
Computing Center, Radcliffe Col-
lege has installed a terminal in
Cabot Hall student dormitory. The
experiment, designed to determine
effectiveness of the remote com-
puter as an aid to daily assign-

¥

CO-EDS IN DORM GO ON-LINE

ments, is being conducted by GE
and Harvard. Students can dial the
computer in Philadelphia and enter
program and data by keyboard.
Results are typed out on the same
unit.
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He’s got a 2-million-dollar compute;w
right at his fingertips

(and 49 others time-share it with him)

If you can use a typewriter...
if you know simple algebra...
you can command a 2-million-
dollar iBM computer right from
your own desk.

That’s because IBM time-shar-
ing makes a powerful computer
yours. Whenever you need it and
for as long as you need it during
the business day. Wherever you
are. ,

The photo tells the story.
That’s an 1BM 1050 terminal and
just about all you have to worry
about. It’s linked to a large com-
puter at one of 1BM’s Datacenters.

Even with 49 other people
using the computer at the same
time your line is never busy.

The only other accessories you
need are a private telephone line
and a conventional telephone
data set. IBM’S QUIKTRAN pro-
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gram lets you use simple algebra
to communicate with the com-
puter. And if you understand
algebra you can learn how to use
QUIKTRAN in just two hours.

IBM expands service

Businessmen and technical
specialists alike have responded
to the convenience and simplicity
of time-sharing. So much so, that
IBM just doubled its service in
New York and Los Angeles...
and will add QUIKTRAN facilities
in other major cities in 1966.

Simplicity means you can
touch-type or hunt-and-peck
your datarightinto the computer.

Convenience means you never
have to leave your desk.

With QUIKTRAN you can debug
your problem as you write it...
instead of waiting for the final

IBM.
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answer and then hunting for an
error. Your work is processed im-~
mediately and you get your
answer in seconds.

Time-sharing frees your staff

Think what a cluster of no-
waiting terminals can mean for
your company.

Key staff members aren’t con-
strained by computer schedules.

You work out problems at your
own pace.

You can commit each step to

. the computer as you develop it.

You buy only as much time as
you need. $325 a month for 25
hours. The terminal rents for
$125 a month (plus line costs).

Want to get in touch with a
large-scale computer right
away?

We've got connections.

DATAMATION
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news briefs

which wideband transmission and
computer switching systems would be
used to accomplish all steps of check
transactions at the same time (debit-
ing one account, crediting another at
the proper Federal Reserve and mem-
ber bank). Thus, float would be elimi-
nated.

The longer-range prospect the FRS
is studying, said Mitchell, is the much-
discussed system in which the payer
will tell the bank, either in person or
by cash/credit card inserted into a
~ telephone, who to pay, how much, and

when. Ultimately, Mitchell foresees
250 computer centers across the U.S.
to handle settlement and deposit ac-
counting.

STANDARD NUMBERING SYSTEM
ACCEPTED BY EXCHANGES

The securities field has taken a major
step toward standardization with the
announcement of a discrete number-
ing system developed by the Commit-
tee on Uniform Security Identification
Procedures. This step should lead to
simplified techniques in securities
processing.

The American and New York Stock
Exchanges and many banks have
agreed to adopt the system after test-
ing and verification. The second phase,
now under way, is the assignment of
the numbers to 15,000 corporate is-
suers trading on the major and regional
- exchanges, 3,000 foreign corporations
traded in the U.S., and 92,000 govern-
mental units. Another project, to begin
later this year, is establishment of spec-
ifications for imprinting the cusip
number and standard description in
machine-readable type font on the
individual certificates.

Specifically, custe, which is spon-
sored by the American Bankers Assn.,
has decided on a six-digit issuer num-
ber, which will be assigned to each
corporate and governmental entity hav-
ing current outstanding securities is-
sues; a two-character issue number
will be given to each separate issue of
securities and to each different rate
and maturity of bonds.

FALL JOINT CONFERENCE
PAPERS DUE BY MAY 2
Papers for the 1966 Fall Joint Com-
puter Conference, to be held Nov. 8-
10 at the San Francisco Civic Center,
are due by May 2 and a $500 award
for the best paper has been estab-
lished by arrps.

Survey and tutorial papers are wel-
come, dealing with “significant trends,
achievements, concepts and techniques
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covering the entire information proc-
essing field.”

The technical program committee
notes that only new papers not ex-
ceeding 10,000 words will be con-
sidered. Five copies of drafts, includ-
ing abstracts of 100 to 500 words,
should be sent to Dr. William H.
Davidow, Technical Program Commit-
tee Chairman, 1966 Fall Joint Comput-
er Conference, P.O. Box 2208, Menlo

. Park, Calif. 94025.

COMPUTER-AIDED TEACHING
STARTS FOR FIRST-GRADERS

A computer-based teaching system de-
veloped at Stanford Univ. will be in
regular use, starting in September, at
the Brentwood School in East Palo
Alto, Calif. About 150 first-grade stu-
dents will have a half hour a day on-
line for help with reading and arith-
metic.

The project, supported by a $1 mil-
lion grant from the U.S. Office of Edu-
cation, will make use of IBM equip-
ment. Central computer is an IBM
1800, connected to specially built
terminals that allow response by light
pen or keyboard. Questions are pro-
jected on the terminal screen, with a

‘correct answer bringing on the next

question. Wrong answers or excessive
delay bring an explanation. The com-
puter will also keep track of scores,
analyzing results for checking on stu-
dent progress.

CONTROL DATA NOTES
PROBLEMS AND PROGRESS
Beset by technical, financial and mar-
keting problems, and some internal
dissension (one symptom: the recent
resignation of Frank C. Mullaney, one
of the original founders and a senior
v.p.), Control Data last month staged
a press conference to air some of its
woes and to announce that the “worst
is over.”

CDC president Jim Norris admitted
that building the 6600 in remote Chip-
pewa Falls was a mistake: the facility,
he said, lacked proper quality control,
and the first four machines didn’t work
properly. In addition, Norris said that
technical problems—in memory and the
cooling unit—as well as vendor failures,
slowed down the 6600. But the 6000
series is now being made near Minne-
apolis and the manufacturing prob-
lems ironed out, he said.

But he noted that the problems
associated with large machines—espe-
cially programming and diagnostics—
were appropriately large and other
manufacturers wandering into this field
will discover this for themselves.

There was talk about the problems
posed by the increasing percentage of

HOW A CHESHIRE
EASY

MAKES [ZIP

2 Z//’-codea’ form fed /'/m; Cheshire machine

. o
4 Pieces automatically separated by ZIP codes

Converting to ZIP codes? Add
codes to your data processing rec-
ords . . . then use EDP system for
addressing. A Cheshire applies the
address form at speeds to 25,000
per hour. Write for brochure Bonus
of Data Processing. S

Che;hire

Incorporated
M
408 Washington Blvd. « Mundelein, illinois 60060
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Series 2N—Shock resistant
spring-lock mounting. Hold-in
coil. Re-lamp without tools.

Series 2C200—Snap-in mount.
Re-lamp without tools. Optional
RFI shield, and solenoid pull-in
and/or hold-in coii for remote
control.

Series 2—The original Series 2 introduced modular construc-
tion in lighted pushbutton switches. Choice of round or rec-
tangular display. Snap-in mounting. Available with solenoid
pull-in and/or hold-in coil for remote control.

Now, more design freedom
with Modular Lighted Pushbuttons

Many advantages in design, installation, operation
and maintenance are available in the expanded
line of MICRO SWITCH lighted pushbutton
switches. Examples of the basic assemblies are
shown. Each series offers a wide choice of inter-
changeable snap-on modules. K

GENERAL FEATURES:

Panel seals. Choice of colored buttons or color
filters; slide-on caps for easy legend changes.
Choice of 1- to 4-section buttons and 1 to 4 lamps
providing up to 4-color display. Choice of 30 dif-
ferent switch modules; 1, 2, 3 or 4-pole double-

throw and twin-break contact arrangements; heavy
duty and low energy electrical ratings; momentary
or alternate action; solder, screw and quick-con-
nect terminals. Optional hold-in coil modules.
Matching indicators for lighted display only.

For information, contact a Branch Office (see
Yellow Pages, under “'Switches, Electric'’) or write
for Catalog 67.

MICRO SWITCH

FREEPORT, ILLINOIS 61033
A DIVISION OF HONEYWELL

IN CANADA- HONEYWELL CONTROLS LIMITED, TORONTO 17. ONTARIO

HONEYWELL IS WORLDWIDE * Sales and service offices in all principal cities of the world. Manufacturing in Brazil, Canada, France, Germany, Japan, Mexico, Netherlands, United Kingdom, United States.
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rental orders, now up to 60%. Late in
January, CDC announced price chang-
es ‘designed to reverse that trend:
three-year lease customers will get a
5% price cut, while the one-year lease
price of the 3300 will be upped about
12%. Sales price of the 3300 will re-
main the same, as will that of the
6600, which was reduced 26% about
a year ago. Purchase price of the
1700 will be increased 11%.

Financially, the company moved to
strengthen itself earlier in the month
with a two-year loan from 10 banks
of $120 million. The company is
tightening its belt, says Norris, and
the prognosis for the patient is healthy.
And despite its big machine problems,
CDC remains optimistic about the
market for the monsters, thinks it can
deliver some 40 6000 series within the
next couple of years.

@® By refusing to review a Court of
Claims decision, the Supreme Court
has caused the. Internal Revenue Ser-
vice to refund $11 million to IBM.
The money was collected as a .10%
excise tax at the insistence of the IRS,
even though Remington Rand had ob-
tained a ruling in 1956 that certain
computers were not subject to the
tax. IBM will pass on the refunds to
some 3,200 customers, who will not
have to apply for return of the money.

@® A new concept in rapid transit,
computer-controlled skybuses, is being
demonstrated at South Park, near
Pittsburgh, Pa. The $5 million project
is now under test on a 9,340-foot
demonstration loop to determine feasi-
bility of the system in urban areas
with medium-density traffic needs.
Rubber-tired vehicles, operating in
one- to 10-unit trains, cruise on twin
concrete elevated roadways, being
locked to the roadways by an I-shaped
center rail. The speed, stops and doors

are controlled and monitored by a .

small . digital stored-program compu-
ter contained in a Westinghouse way-
side controller at the station. (In an
actual system there would be a con-
troller at every station, normally a mile
apart). The project is being financed
jointly by government agencies and
private firms, with most equipment
designed and built by Westinghouse
Electric.

@® A giant multiprocessor for the
Army’s Nike-X missile defense system
will be developed by Univac’s Defense
Systems Division, under a contract
from Bell Telephone Laboratories,
Whippany, N.J. The first phase of the
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Where will

2 bits
buy you 5007

Or, to rephrase the question
... Who sells reliable, flexible
drum memories for less
than 0.05¢ per bit?

To either query, Vermont
Research Corporation pro-
vides the answer, with the
Model 264B Drum Memory.

With this one, large, eco-
nomical drum, you get 100,-
000,000-bit storage capacity
...electronic switching that
affords 17msec access . . .
character rates as high as
1.5Mc...complete flexibility
of data input format (serial,
parallel or any combination)
... and the proven reliabil-
ity of VRC’s patented flying
head, only-one-moving-part -
design. (We say proven be-
cause a leading computer
manufacturer has, during
the past two years, incor-
porated more than 60 VRC
drums of this design in sys-
tems built for a major
program.)

P.S. If you don’t deal in bits by the
hundreds of millions, maybe we can interest
you in one of our smaller drums?

COMPLETE SPECIFICATIONS...
on the Model 264B Drum Memory are yours for the ask-

ing ... along with our brochure providing basic data on
all VRC product lines: Drum Memories, Modules and

Systems.

Vermont Research
CORPORATION

Box 20d » Precision Park s N, Springfield « Vermont
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One of a series briefly describing GM’s research in depth

a logic circuit that
shrank from improvement

In an age of persistently expanding technological
complexity, we've used a different approach to
sophisticated electronics.

Simplicity.

Our simplified magnetic logic system uses a magnetic core
to compare and store its information. It makes decisions,
then responds.

We've told here before about fundamental studies of
ferromagnetism itself, and about development of square
loop ferrites. Now we've developed techniques,
components, and circuitry for improved magnetic logic.

A ferrite memory core, a silicon diode, and a resistor
combine into a logic module. Put modules together

and you can build complete control circuits. Add to these
the simple driver circuits we've engineered—to provide
the needed input pulses—and the output stage to

feed continuous control information to a machine.

True, all-semiconductor logic circuits can do this same
job. And they can act much faster than magnetic circuits.
But sometimes you don’t need all that speed. This
magnetic circuit will handle up to 50,000 information
pulses per second. And it needs only one-half to

one-fifth as many parts.

Its cost approaches that of a relay logic system. It has
low impedance, too— 10 ohms in the core circuit—
providing a high immunity to electrical noise.

These systems aren’t out of the laboratory yet. But
we think they have a great future.

GM General Motors

Research Laboratories
Warren, Michigan 48090
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SEND FOR FREE
WRIGHT LINE
3-D FLOOR PLANNING
GUIDE
for new data
processing departments

You get:
®= Three-dimensional scale models of
your data processing equipment
® Similar models of Wright Line hand-
ling and storage equipment

= A layout sheet large enough for a
36’ x 48’ area

= Instructions for assembly and ar-
rangement of elements

Now you can easily determine maxi-
mum efficiency and work flow in your
new data processing department! Send
for your free floor-planning guide by
writing to us on your company letter-
head. Tell us your type of system
(IBM or UNIVAC). Your free guide
will be mailed to you immediately. A
Wright Line specialist will be happy to
help you assemble the various pieces in
the guide and work closely with you in
planning your installation. Our ad-
;dress: Wright Line, 170 Gold Star
Boulevard, Worcester, Massachusetts.

In Canada: Wright Line of Canada, Ltd.
600 Eglinton Ave., East, Toronto 12, Ont.

LINE

DATA PROCESSING ACCESSORIES
A division of Barry Wright Corporation @
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news briefs

project has been approved at $24 mil-
lion. Basic design was done by Univac
and Bell Labs and it includes multiple
cpu’s using a common thin-film mem-
ory that is expected to be the largest
yet produced. Univac will subcontract
about 25% of the work, and Western
Electric will build sections using Bell-
designed components.

@ Rome Air Development Center has
purchased a GE-645 computer to aid
development work in computer hard-
ware and software techniques which
will ultimately be used in Air Force
command and control, management,
and intelligence systems. The Rapc
system, which will be delivered in
1967, “can have” up to four cpu’s and
will be modified to incorporate spe-
cialized components and peripheral
equipment. A large-scale associative
memory and militarized mass memory
are being built for the configuration
by other suppliers. Remote terminals,
including displays and satellite com-
puters, will be hooked into the time-
sharing system. (More than 1000 termi-
nals may be plugged into a 645.)
To provide the variety of users needed
by rapc for evaluation purposes, New
York state universities will also share
the computer. A GE-635 computer
will be installed at RADC in June as an

~ interim system.

@ The first IBM 1130 has been de-
livered, to w~asa’s Marshall Space
Flight Center. The small-scale scien-
tific machine uses interchangeable
discs for memory, is being applied to
problems of antenna design for the
Saturn launch vehicle.

@® The ranp Corp. will be host for
six linguists during the next academic
year, under a grant from the Advanced
Science Seminar Program of the Na-
tional Science Foundation. The group
will take part in the company’s lin-
guistic research project, attending
weekly seminars in mathematics and
programming.

@ One of the first Foxboro multiple-
computer process control systems will
be used in petroleum refining at Esso
Petroleum Co., Frawley, England. To
be installed this summer is a PCP-88
system, announced by Foxboro in
October 1965, which will contain “a
number” of 97400A digital computers
in a master-slave arrangement. The
supervisory computer will perform

Able-Stik
Guide to
custom imprinted
pressure-sensitive

DP labels

in just 2 weeks

shows you how to:
eliminate delays and
higher costs of
special label
production.

Able-Stik labels for addressing,
posting, filing, pricing, inventory
control and dozens of other
applications are all backed by the
only performance guarantee in

the industry! Same day delivery
available on 28 stock sizes of blank
pressure-sensitive pinfeed labels.

ABLE-STTE

PRESSURE-SENSITIVE PINFEED LABELS
FOR DATA PROCESSING

Representatives in 175 U.S. cities

» TRAK,
by &

iy

*

*

x
<

%

&

B o
ey

5. allen hollander €O., inc. Dept. D3
385 Gerard Ave., Bronx, N.Y. 10451

Rush Able-Stik's new, Stock Pinfeed
Label Guide and FREE samples.

[0 Have a representative call.

Name
Title
Company
Address

P City
g\ State/Zip
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NCR 500 Series Computers are on their way ...

... Out of the factory. Out to Florida
and Washington and California and
Maine.

To commerce, industry, finance
and government.

The NCR 500 Series offers a solu-
tion to data processing and report-
ing for firms of varying size .and
with widely divergent needs. Within
a given industry it can handle a tre-
mendous range of assignments. A
modest sampling would be accounts
receivable, billing, disbursements,
government reports, costs, ac-
counts payable, sales reports, sched-
uling, and inventory. There are lit-

-erally scores of applications that

your NCR representative would be
happy to fill you in on.

First announced in January '65,
NCR 500 systems are setting rec-
ords for enthusiastic acceptance.

Why? Very simple.

NCR 500's give more input, out-
put and processing capabilities
than any other low-priced computer
system on the market today.

Buyers get NCR's unique “‘total
system’’ advantage . . . everything
from one manufacturer, from data
input through processing to output.
No costly translating operations.

They get NCR's unique ‘“‘all lan-
guages'’ capacity, too. (Input and

output on punch card, punch paper
tape, magnetic ledger card, and op-
tical print.)

And they get a system of un-
equalled flexibility. It works alone
or as a satellite to any other com-
puter systems. Even within the
system itself there's expandable
flexibility.

So, in organizing the data re-
quired for efficient business opera-
tion, users of the NCR 500 Series
Computer get more than they can
get anywhere else for their money.

No wonder that for businesses of
every kind, NCR 500's are on their
way . . . all across the country,

74

THE NATIONAL CASH REGISTER COMPANY ~ ®

CIRCLE 47 ON READER CARD

DAYTON, OHIO 45409

DATAMATION




news briefs

such functions as setting temperatures,
flow rates, and pressures, while sub-
ordinate computers will maintain these
conditions, directing more than 400
control valves in the refinery. In the
past, the process, which involves pro-
duction of 200,000 barrels of oil a
day, has been controlled through nine
non-computerized centers.

® Computer-controlled rain will fall
over a 1600-square-foot area at the
University of Illinois, A rainfall-simu-
lating system is to be used at Ul to
study water runoff and how to control
“its flow over watersheds. Electronic
Associates Inc. is providing a Pacific
Data Systems 1020 computer (4K)
which will compose storm profiles,
control instruments producing and
measuring waterflow, and analyze
water runoff data. Each of 100 digital
valves will control four raindrop pro-
ducers, enabling rainfall intensity
equivalents of 0 to 13 inches/hour,
while output transducers -will transmit
the runoff measurements from the ter-
rain model. The model will be changed
to represent different soils, river basins,
urban areas, etc.

@ A machine-independent assembler
is being offered by Programmatics,
Los Angeles software house. Called
METAPLAN it is written in a language
that can be used to describe other
source or assembler languages. The
conipany will offer the program proc-
essor as a service or for the custo-
mer to use. For users with multiple-
computer installations, the program
provides a means to use the most
convenient machine for assembly of
programs to be run on others. For
manufacturers, it allows program as-
sembly for machines still in the speci-
fication stage.

@ With a “first-in-the-nation” claim,
the Univ. of California at Los Angeles
is conducting a course on computer-
assisted instruction. Offered by the
Business Administration Extension de-
partment, the course is taught by
Drs. Gloria M. and Leonard C. Silvern.
Sample topics: engineering of instruc-
tional systems, man-machine relation-
ships, general and special purpose
teaching machines, cost/effectiveness
considerations and industry use of
CAL Students will have an opportuni-
ty to develop- instructional programs
and have access to a computer for
testing them.
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1 you can uge a display System

generating up to 500,000 char/Sec...

Tasker has it: the new
high-speed 922 —a modular,
customized system for a
variety of exacting
requirements in computer
communications and
input/output control.

Here is high-efficiency
man/machine interfacing. . .
with a system that displays
analog and digital data as
well as dynamic data against

static backgrounds. It also
features random access: 3.5
microseconds to any position.
Basic equipment includes

the CRT, high-speed deflection
circuits, controls and power

- supply. Optional accessories

are five input and five output
devices that give the 922
flexible, universal interface
compatibility. Characters are
bright, flicker-free, variable
in size from 0.1 to 1.5 inches,
and can be shaped to conform

to customer specifications.
Shapes generated by the
optional stroke-writer comply
with MIL-Cc-18012A.

The 922 typifies Tasker’s
ability to solve tough, special
problems in the new electronics
generation. To prevent your
project from snagging on dis-
plays and computer controls,
get the best of help —ahead of
time — from Tasker.

Tasker

Tasker Instruments Corp. / 7838 Orion Ave. / Van Nuys, Calif. 91409/ (213) 781-3150
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Photocircuits’ fully-militarized

HEAT, COLD, VIBRATION,
EXPLOSION, SHOCK, ALTITUDE,
RFI, SALT, SAND AND DUST!

(as required by MIL-E-16400 Class 3 and MIL-T-21200 Class 2)

Still...the Ltop mi/li;;;:y})erformer

Users of the 500 RM fully-militarized Tape
Reader will not be surprised that it passed success-
fully a complete “campaign” of military environ-
mental tests. Its speed, accuracy and reliability
provide a performance that meets all the worst
case conditions of the above MIL specs.
Specifically designed as a military unit, the 500
RM is a high-speed photoelectric reader providing
speeds to 1,000 char/sec. — with 8" reels to give
you maximum data-storage. Its smooth power
comes ‘from a unique printed-motor, direct-cap-
stan drive. This means that all tape-reading modes
are electronically controlled. The 500 RM has
none of the clutch, pulley, brake or pinch-roller

CIRCLE 49 ON READER CARD
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problems inherent in conventional or hybrid tape
readers, since all of this high-maintenance hard-
ware has been eliminated.

If your depariment or agency requirements
demand top performance with MIL spec relia-
bility — find out about the 500 RM Tape Reader
today. Simply write or phone: Photocircuits Cor-
poration, Tape Reader Division, Glen Cove, New
York. Telephone: (516) ORiole 6-8000.

&® Photocircuits

R PORATION

TAPE READER DIVISION
GLEN COVE, NEW YORK

DATAMATION



Have vou
ordered an
IBM/360?

Have you also ordered, or considered, a digital plotter to produce computer
data in graphic form? .

A picture is still worth ten thousand words — or stacks of printed
listings.

Let CalComp show you how volumes of computer output can be
reduced to meaningful charts and graphs — automatically, accurately, and
completely annotated.

CalComp Plotters are compatible with the IBM/360 and other
advanced digital computers...and with the computer you now use.

Call “Marketing” for details.

RCY X XCYOXVIP,

STANDARD OF THE PLOTTING INDUSTRY
CALIFORNIA COMPUTER PRODUCTS, INC. .
305 MULLER AVENUE. ANAHEIM. CALIFORNIA
CIRCLE 50 ON READER CARD
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Multigraph helps
Ohio Bell beat the

changing numbers
game.

Changed numbers. Disconnected numbers. Cancelled numbers.
Ohio Bell handles 2200 of them every day in the Greater Cleveland area.
And overnight they have to be distributed to intercept operators.

Now, Multigraph-isn't the only way to handle this job. Ohio Bell just chose us because our
system could do it at lower cost.

Working with Ohio Bell systems engineers, we recommended and installed the Photo Direct
Master system. It records the changed numbers as they come off the computer. Copies

are duplicated and distributed to intercept operators before the next day breaks.

The savings from this system over the previous one are substantial. And as a bonus, the
Multigraph equipment is used on other projects during the day.

Ohio Bell wins coming and going. We bet you can, too. Just call your Multigraph man. Or

write Addressograph Multigraph Corporation, Deporfmenf T-6626, 1200 Babbitt Roud
Cleveland, Ohio 44117. No matter what your game is.

e MUIt grapb CIRCLE 51 ON READER CARD
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new products

logic trainer

Using plug-in logic modules, students
can design subsystems with a com-
plexity of up to 240 circuits. Unit
comes complete with power supply,
regulators, power wiring, wire-wrap

gun, and 100 modules. Welded, sin-

gle-function modules, color-coded, are

plugged into wire-wrapped “mother”

boards. CONTROL & COMMUNI-

CATION DIV., RADIATION INC,,

Melbourne, Fla. For information:
CIRCLE 130 ON READER CARD

core memory system

Series MUA is an integrated circuit,
core memory system with a 2 usec cy-
cle time and 950 nsec access time.
Capadity range is 64 to 4K words,
with two to 30 bits per word. MUA
is supplied in random, sequential, ran-
dom/sequential, and sequential-inter-
laced modes. Address register, power
supply, and self-test are optional fea-
tures. FABRI-TEK, INC. Amery,
Wisc. For information:
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laboratory computer

The Linc-Eight is a faster, larger ver-
sion of the MIT-developed laboratory
computer, rinc. (Digital Equipment
Corp. has been producing a commer-
cial LINc.) niNC’s multiplexed a-d in-
puts, relay register output provisions,
dual Linc tape transports, and alpha-
numeric oscilloscope display are com-
bined with the PDP-8’s 1.5-usec
memory having a 4K-32K  capacity.

March 1966

The system is designed to control ex-
periments and collect and analyze data
in biomedical and environment science
research. Software includes all PDP-8
software, LINC’S LAP assembly sys-
tem and language, the GUIDE system,
and convenience programs. DIGITAL
EQUIPMENT CORP., Maynard,
Mass. For information:
CIRCLE 132 ON READER CARD

mag tape transport

The 204B-9, which is a half-inch drive
for the Honeywell Series 200 comput-
ers, has packing densities of 200,
556, and 800 bpi and a transfer rate
of 96K cps. HONEYWELL EDP.,
Wellesley Hills, Mass. For information:
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data recorder

These off-line units record directly onto
mag tape. The model 229 reads Den-
nison Print-Punch merchandise tags
at up to 400/minute, editing as ‘it
writes, checking each digit and num-

——PRODUCT OF THE MONTH

A paper-tape communications sys-
tem capable of detecting parity
errors and causing the retransmis-
sion of blocks of data, the System
311 operates serially at 120 char-

ber of digits, and comparing what

was read with what was written on

tape. The 220 series performs similar-

ly, reading payment coupons onto tape

at 60/minute. CUMMINS-CHICAGO

CORP., Chicago, Ill. For information:
CIRCLE 134 ON READER CARD

signal line isolator ,
Solid-state unit reportedly has isola-
tion characteristics never before at-
tained in commercial units. The device
couples timing, control, or data signals
between I/0 circuits without a con-
ductive path, attaining extraneous sig-
nal attenuation of over 100 db. Digi-
tal signals may be transmitted at from
dc up to 100 ke. Optical coupling
system uses an emitter and sensor
separated by a conductively and
electromagnetically-shielded interface.
Price: under $200. BUNKER-RAMO
CORP., Canoga Park, Calif. For infor-
mation:
CIRCLE 135 ON READER CARD

photoelectric keyboard

For direct computer input, tape punch,
other data handling gear, this unit
uses lamps that excite an arrangement
of photosensitive devices. Obviating
mechanical switches with resulting
contact hounce or noise, it has only
two moving parts per station. Keys
are in modular rows, and each row

" mit feature, however, either an odd

acters/second. Operating in con-
junction with the Bell 202C-2 data
set or equivalent, it mounts in a
floor cabinet with a tape reader,
tape perforator, control panel, and
logic. It is capable of unattended
operation once tape reels are
mounted. The unit can also be used
for off-line tape duplication and
editing in its spare time. -
Operating on 5- and 8-level
tapes, any code format may be
used. For operation of the retrans-

or even parity format must be used;
there can be no intermixing. Any
customer-specified character is ac-
commodated for the block char-
acter; typically, a “skip restore” or
“print restore” function is used. The
speed of the tape reader and the
punch is 120 cps.

The tape reader has a capacity
of 750 feet on 7.5-inch plastic reels.
The perforator has a supply of
1,000 feet, and its take-up reel,
750 feet. TALLY CORP., Seattle,
“‘Washington. For intormation:

CIRCLE 136 ON READER CARD
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If you ever get tired of waiting for a Remex tape reader
to break down, you can always try hitting it

with a hammer. Its not hard to see why more
companies buy Remex tape reader and spooler
‘units than any other. They're built to work,
work, work. Without making mistakes.
The number of moving parts has been
kept to an absolute minimum.

The solid state circuit has a simplified
design. And then there's the rugged,
yet precise way these units are put
together. You may find your-
self looking for a bigger
hammer. For details, phone
213 772-532]1, or write us

at 5250 West El Segundo
Blvd., Hawthorne, Calif. 90251

RHEEM ELECTRONICS

1 a division of

EX-CELL-0 CORPORATION

CIRCLE 52 ON READER CARD
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new products

can generate eight bits plus a clock
pulse. Keys are spgced on multiple
centers of 0.750 inch, horizontally and
vertically, and can be arranged with
a unit having from 10 to 66 keys.
MTBF of lamps is reportedly more
than 20,000 hours. TMC TELEME-
TRICS DIV., Santa Ana,. Calif. For
information:
CIRCLE 137 ON READER CARD

core memory

The FX-12 is a 10-usec system with
a capacity of 512 (8-bit maximum)
words. It features all-silicon, cordwood,
motherboard construction, and the
cores offer voltage margins of +=10%
over the operating temperature range
of 0° to 65°C. Applications include
code or format conversions and speed
buffering. FERROXCUBE CORP.,
Saugerties, N.Y. For information:
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drum storage

Replacing the model 7320 for use
with the 360/40, 50, 65, and 75 is the
model 2303, which can store almost
4 million bytes accessible in 8.6 milli-
seconds. Transfer rate is 312,000
bytes/second. Capacity is fives times
that of the older unit, and speed is
doubled. IBM DP DIV., White Plains,
N.Y. For information:
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data terminal

The Type 1B enables 1004 and 1005
computers to communicate via 301B
data sets and Telpak facilities at rates
up to 40,800 bps. At added cost, it
will permit programmed selection of
the 301B for high-speed transmission,
or the 201A or 201B for medium-
speed communication. The units can
be field-installed. UNIVAC DIV.,
SPERRY RAND CORP., New York,
N.Y. For information:
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terminal printers

The 300 series prints out data received
over a telephone line at up to 300 1pm
with a full 64-character font (96 to
128-character fonts available). The
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Superimwsed forms printing O Convenient modular system expandahihty‘

‘LOOK‘ING FOR A $200,000 SYSTEM LIKE THIS?
Sorry, you won't find it. The only second generation microfilm
prmter/plotter is less than half that price. The best $200k

- systems may match some of the B- L 120 features above. But no
_other system can also offer these exclusive B-L 120 advantages:

 OFF-LINE OPERATION CUTTING TAPE TRANSPORT COSTS e 7-TRACK

AND 9-TRACK COMPATIBILITY e UP TO 128-192 INPUT 'CHARACTER
CONTROL © THE ONLY SILICON SOLID-STATE SYSTEM AVAILABLE

These are jUst a few of the performance advantages which can

_slash your operating costs. Write or phone today to find out

more fully how the B-L 120 is designed to save thousands of

- dollars per month in your printing and/or plotting application.

benson lehner corporat:on":f
;3\14761 CALEFA STREET VAN NUYS, CALiFORNlA 781-7100 o
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NEW
LOW COST
INTEGRATED
CIRCUIT |

GOMPUTER
LINKAGE
SYSTEMS

ANALOG DIGITAL

See REDCOR's new Computer Linkage Systems
during the New York IEEE Show—the REDCOR
Suite will be located at the Essex House, 160
Central Park'South, New York, N.Y.

Engineers: If your field is analog/digital data Systems
or component design, a career opportunity awaits
you at REDCOR. Write to Personnel Director.

COMPLETE SYSTEMS COMPATIBILITY

i REDCOR w

CORPORATI

7800 DEERING AVENUE, P.O0. BOX 1031
CANOGA PARK, CALIFORNIA 91304
PHONE: (213) 348-5892/TWX/213-348-2573

' CIRCLE 54 ON READER CARD
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new products

interface is tailored to any computer.
Standard frame sizes are for 80 and
132 columns, with 160 columns avail-
able; spacing, horizontal is 10 charac-
ters/inch, and vertical is six and
eight lines per inch. DATAMARK,
INC., Westbury, N.Y. For information:
CIRCLE 141 ON READER CARD

touch-operated switch
Solid-state unit is based on a semicon-
ductor surface effect which is sensi-
tive to touch. Hermetically sealed for
long life, the unit is encapsulated in
epoxy in sizes beginning at 1 inch diam-
eter by %-inch deep for the round,

5
&

and 1 x 1 x %-inch for the square.
Models are available in plastic or stain-
less steel cases. HALL-BARKAN-
OPTICON, Tuckahoe, N.Y. For in-
formation:
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off-line printer

Print station PS-6000 consists of a 600-
Ipm chain printer and a single-cap-
stan tape drive. Tape format is IBM-
compatible, 7-channel (200, 556, 800
bpi) or 9-channel (800 bpi). The
printer accommodates up to 192 char-
acters on the print chain, and paper
widths from 2.5 to 18.5 inches. POT-
TER INSTRUMENTS CO. INC,
Plainview, N.Y. For information:
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paper tape duplicator

System 128 consists of a paper tape
punch, two tape readers, an encoding
keyboard, and an indicating master
control panel. Operative with 5, 6, or
7-level tapes, it will punch a tape at
30 cps; duplicate a tape (reading and
punching line by line); compare two
tapes and produce a third; and verify
a tape against keyboard entries, pro-
ducing a duplicate. Odd and even
parity checking available. OHR-
TRONICS INC., New York, N.Y. For
information:
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tax program

Available for calculating state and fed-
eral withholding taxes on computer
are a fully programmed subroutine for
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1400 series computers and a detailed
block diagram which can be pro-
grammed for other systems. The sub-
routine is written in 1401 Autocoder.
A table for each government having
such taxes and a general purpose for-
mula applicable to all but three states
are included. (A separate formula is
available for these). The formula re-
quires 1K-2K words of storage; each
table, 60-260 words. MANAGEMENT
INFORMATION SERVICE, Stony
Point, N.Y. For information:
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communications system

System 400 Dial-o-verter is another
in the family of off-line Dial-o-verters,
and will handle up to 64 remote high-
speed terminals transmitting data and
messages over wideband lines at more
than 1000 wpm. It consists of a central
control station, mag tape terminal with
two or more handlers, operator console,
printer terminal and, at remote loca-
tions, paper tape terminals which will
send and receive under direction of the
central control station. Data and mes-
sages are automatically separated, data
being recorded on mag tape and mes-
sages being automatically re-routed to
addresses by the control station. The
system provides for priority messages,

multiple and group addressing, mes-
sage accounting, and private message
handling. DIGITRONICS CORP., Al-
bertson, N.Y. For information:
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taped data bank

On mag tape are references to all
organizations, worldwide, assigned
U.S. chemical or chemically-related
patents issued since January °50. Listed
are 143,000 assignees through Decem-
ber ’64, with annual updates sched-
uled. This file can be merged with
the firm’s Uniterm file, allowing search-
es for patents by class or subclass,
chemical terms, compounds, assignees,
or any combination. INFORMATION
FOR INDUSTRY INC., Washington,
D.C. For information:
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digitizer

The 1.092 Digitizer converts data
from graphic to digital form and re-
cords it on 80-column cards or 5 to
8-channel paper tape. It consists of
an input coordinatograph and con-
trol unit and will digitize any x-y co-
ordinate point over a 30” x 30” surface
as depicted by photos, maps, graphs,
and strip charts. Accuracy is = .015

BIAX°NEVER FORGETS

We've tried everything. Nothing seems to work.

We've flipped power switches...pulled wires...temperature shocked it...
shook it...messed up the timing. Data stored in BIAX memories just cannot
be destroyed. BIAX is a true non-destructive memory. We’re convinced of that.

We're fresh out of ideas on how to make BIAX forget,
but we know several ways BIAX memories can help you.

Write today for Data File B-128.

ARAYTHEON,

RAYTHEON COMPUTER, 2700 South Fairview Street, Santa Ana, Califor'nia' 9‘2.7(.]4
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.

b How to spoon feed
a high speed
printer.

Simple. Feed it Machine Mated forms.

They‘re designed to operate flawlessly on your high
speed printer. And we guarantee it. Here's how.

We work with the manufacturer who makes your printer.
We find out what it can do. The range of forms. The
sizes. The plies. The carbons. The fastenings.

Then we consider your neéds. Draw up the specs to
meet them. And follow them to the letter.

All of which means less printer downtime.
More printer output. And a good reason for calling
our local representative. Or for writing
Standard Register, Dayton, Ohio 45401.

We'll show you why it pays to pamper your printer.

MACHINE MATED"FORMS BY STANDARD REGISTER

>3
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new products

inch. Speed for card output is 13
columns/second; for tape — 15 cps.
ELECTRONIC ASSOCIATES INC,,
West Long Branch, N.J. For informa-
tion:
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data communication

The 680 system can serve as a com-
plete line scanning control or as a
peripheral to batch I/0O for a central
processor. Scanning up to 128 lines,
it uses the core memory of a PDP-8
computer to buffer characters. It thus
is able to handle lines with differing
speeds and character sizes without
wiring changes. Cycle time of the
PDP-8 is 1.5 usec. DIGITAL EQUIP-
MENT CORP., Maynard, Mass. For
information:
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tape certifier

The C-33 converts mag tape from 7
to 9 channel operation, and is de-
signed for use with the IBM 2400
series transports. It may be operated
in the auto-test inspect mode to deter-
mine whether tapes are suitable for
9-channel operation, or in the certify-

repair mode. CYBETRONICS INC,,
Waltham, Mass. For information:
CIRCLE 150 ON READER CARD

tape drive

The 602 is a “low-cost” transport mov-
ing tape at 37.5 ips. It records on
seven channels at 200, 556, and 800
bpi, and transfers data at 7.5, 20.85,
and 30KC, respectively. Features in-
clude the ability to read in either
direction, and dual-gap head for read-
after-write  capability. CONTROL
DATA CORP., Minneapolis, Minn.
For information:
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tape reader

The PTR-66 reads paper tapes with
up to 40% transmissivity at speeds
up to 150 cps asynchronously. It is
bidirectional, controlled by a front
panel switch, and is photoelectric.
OMNI-DATA DIV., BORG-WAR-
NER CORP., Philadelphia, Pa. For
information:
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on-line reader/sorter

An expansion of capability is the use
of the Chek-Sort for computer input.
This reader-sorter of MICR-encoded
documents operates at up to 6000 doc-

uments/minute, now both on- and
off-line. For details, see April, p. 92.
LUNDY ELECTRONICS & SYS-
TEMS INC., Glen Head, N.Y. For
information:
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i.c. core memory

The ICM-40 is a coincident-current
unit with a full cycle time of 1 usec
and an access time of less than 500
nanoseconds. Designed for rack
mounting, it has a capacity of 16K
words, operating temperature range of
0°C to 50°C. Standard operating
modes include clear/write, read/re-
store, and read/modify/write cycles.
COMPUTER CONTROL CO. INC,
Framingham, Mass. For information:
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incremental recorder

Producing computer-compatible mag
tapes, the PI-1167 accepts data at
rates from 0-200 steps/second. Re-
cording is at 200 bpi in a 7-channel
NRZ format. Internal electronics au-
tomatically generate inter-record gaps,
parity check characters, end-of-file gap
and tape mark. PRECISION IN-
STRUMENT CO., Palo Alto, Calif.
For information:
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THINKING ABOUT WRITING
AN ASSEMBLY PROGRAM?

NOW EDIT, REPAIR,

LOOP PUNCHED TAPES
WITHOUT LOSS
OF A SINGLE

CODE!

We would like to sell you one. On one condition. That you
let us demonstrate it on your computer first.

Need it in a hurry? We'll deliver it in less than a month.
Tailored to your computer and your application, of course.

If your computer has a word size of 16 bits or more and at
least 4K of storage, your assembler would have these features:

ROBINS®
GIBSON GIRL®

Linking loader
Lifetime warranty

* Relocation

* Symbolic program linkage PUNCHED TAPE
« Literals

« Optional one or two pass SPLICING

» Conditional code generation KITS

The price? $10,000, f.o.b. Los Angeles, Calif.

Want more information? Give us a call. We would like to
show you a manual of this assembler. Programmatics is the
industry leader in assembly programs.

Edit, repair, and loop oiled and oil-free paper, or Mylar Punched
Tapes. Precise, fast, clean — NO MESSY GLUES OR HEAT.
Pre-cut pressure sensitive patches are used_to produce clean,
_sceiacu|ref spllces.bS|mpIe ope_rrar;uon makes thils spllicing system
. - ideal for use by anyone. There's a complete kit for every
prograplqlna;ucs punched tape, 5, 6, 7, and 8 channel, standard or advanced
meenmenare sprocket hole. For further information on this and other Robins
Accessories for data processing — Write Dept. M

ROBINS DATA DEVICES, INC.
Subsidiary of Robins Industries Corp.
15-58 127th STREET, FLUSHING, N. Y., 11356

12011 SAN VICENTE BOULEVARD, LOS ANGELES, CALIF., 90049
213 476-1956
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- Look what Colorado Instruments
did with Roytron’s
plain little paper tape punch

86

Colorado Instruments was developing a
data collection device that would turn source
data into computer-usable punched tape. And
they were looking for a particular kind of
tape punch.

Since it just happens that ROYTRON™
produces punches for every conceivable paper
tape requirement, it was only natural for us
to get together. (The resulting computer data
entry system is already in use in over one
hundred retail outlets of one of the nation’s
largest mail order houses.)

Roytron’s basic tape punch mechanism
suited Colorado’s needs to a ““T.” But we
could have delivered it either desk or rack-

- mounted. With or without electronic circuitry

or logic. Reader incorporated or not. Either
20, 50 or 75 CPS. In 24 different models.
Roytron offers more than just the widest

ROYTRON"
A DIVISION OF LITTON INDUSTRIES

range of models. Our clients get punches with
the most desirable operating features. Features
like efficient electromagnets and off-center
springs for smooth, trouble-free punching. In
addition, Roytron paper tape punches operate
on unusually low.power (24 volts, 75 ma).

And they come with a meaningful war- .

ranty backed up by a nationwide system of
service centers.

However you like your Roytron paper
tape punches, that’s how you get them. Cus-
tomized. And we also have a price story to
tell. So, before you go a step further with a
punched tape system, consider Roytron.

For detailed specifications on the Roy-
tron paper tape punch that fits your exact
requirements, write: Roytron, Royal Type-
writer Company, Dept. 33CV, 150 New Park
Avenue, Hartford, Connecticut 06106.
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new literature

MUSE SYSTEM: Computer simulation of
a class of sound synthesizers that
have been successfully used in testing
theories of speech production is cov-
ered in 95-page book. MUse, which
uses a 7090, translates descriptions of
sounds, including human speech, into
corresponding  analog  waveforms.
AD-625 734. Cost: $2. CLEARING-
HOUSE, U.S. DEPT. OF COM-
MERCE, Springfield, Va. 22151.

DIGITAL PLOTTING SYSTEM: 16-page
bulletin describes how a CalComp
digital plotting system can be used
with the IBM 360 as a business man-
agement tool and in scientific applica-
tions. CALIFORNIA 'COMPUTER
PRODUCTS INC., Anaheim, Calif.
For copy:
CIRCLE 160 ON READER CARD

MICROFILM RETRIEVAL SYSTEM: Case
history report on system for the con-
trol of engineering documentation us-
~-ing aperture cards is described in 10-
page report. MICROSEAL CORP.,
Skokie, Ill. For copy:

CIRCLE 161 ON READER CARD

DIGITAL CONTROL: Booklet describes
multiple channel, time-shared digital
system designed for process control.
Included are features, capabilities, loop
control stations and system elements,
FISCHER & PORTER CO., Warmin-
ster, Pa. For copy: .

CIRCLE 162 ON READER CARD

DP ACCESSORIES: 48-page catalog liste
items that can be used with IBM,
Univac, NCR, RCA, Burroughs, Ane-
lex. Types of items included are com-
puter ribbons, tape reels, tab card
storage boxes, tabulating card filing
systems, tape reel files, reel racks, per-
forator tapes. Booklet illustrates items
and includes sizes and prices. ED-
WARD OCHMAN SYSTEMS, Fair-
field, Conn. For copy:
CIRCLE 163 ON READER CARD

CORE MEMORIES: Four-page technical
data sheet describes operating charac-
teristics of random and sequential ac-
cess and sequential interlace memo-
ries which range in size from 8x256 to
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18x4096. Included are descriptions of
data lock which retains the informa-
tion wih power off, self check modes,
manual load and unload and flag de-
tection for control purposes. ELEC-
TRONIC ENGINEERING COM-
PANY OF CALIFORNIA, Santa Ana,
Calif. For copy:
CIRCLE 164 ON READER CARD

FLOORING: Eight-page brochure de-
scribes all-steel, modular floor for com-
puter rooms and other equipment ar-
eas requiring underfloor access and
plenum. Structural floor systems in-
cluding tile and trim selections are
shown, and specially designed air con-
ditioning packages from 28,000 to
180,000 BTU/hour for use in comput-
er and equipment areas are included.
TATE ENGINEERING INC., Balti-
more, Md. For copy:
CIRCLE 165 ON READER CARD

INTEGRATED CIRCUITS: Four-page bro-
chure includes loading and interface
rules for the SP600 series monolithic
plug-in integrated DTL circuits, which
reportedly have high noise margins,
high speed and low power dissipation.
The series includes a J-K master-slave
flip-flop, quad two-input gate, triple
three-input gate, dual four-input gate,
quad two-input gate expander and a
buffer/driver. DIGNETICS CORP.,
Sunnyvale, Calif. For copy:
CIRCLE 166 ON READER CARD

BINDING SYSTEM: Four-page brochure
describes system for general office and
continuous form binding. Computer
and tabulator continuous forms can be
bound in labeled volumes and if the
printout is closer to the fold, form con-
sumption is reduced by 10%. Also,
edge-to-edge visibility is retained on
bound sheets. CUMMINS-CHICAGO
CORP., Chicago, Ill. For copy:

CIRCLE 167 ON READER CARD

INTEGRATED DATA COLLECTION: 106-
page book covers monitoring, conver-
sion and analysis for psychophysiologi-
cal research in studying individuals
under basal and stress conditions.
Book points out that advances in com-
puters and multiple varian statistical
methods now make it practical to col-
lect and process a much larger number

Canaveral, Florida.

service

SCIENTIFIC =*
PROGRAMMERS

Opportunities in Florida

These openings are for real-time, data reduction applications
associated with range operations in support of the Gemini
and Apollo space programs at the John F. Kennedy Space
Center in Florida—where Federal Electric Corporation is

engaged in implementing KSC’s central scientific computers to
the task of data recording, reduction, transmission and real-time
display of thousands of measurements telemetered from the
vehicle, spacecraft and ground support equipment.

Requirements include a degree in mathematics and/or related
fields with @ minimum of 2 years of programming experience
on large-scale computer systems. Experience in symbolic

and FORTRAN languages required.

Please forward your resume, in confidence to Mr. H. B. Arnold,
Federal Electric Corporation, 8660 Astronaut Blvd., Cape

FEDERAL ELECTRIC CORPORATION

An Equal Opportunity Employer (M&F)

CIRCLE 95 ON READER CARD
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Moving data fast is
half the battle.

The other half is moving |
it without mistakes.

The new Tally Business Communications System
311 Send/Receive Terminal is the most versatile
perforated tape station ever offered and the only
one which detects and deletes errors. Use the Sys-
tem 311 for transmitting and receiving data over
ordinary dial up telephone lines at 120 characters
per second and for off-line tape dupllcatlon and
aditing in its spare time.

The compact System 311 can be operated un-
attended. Thus, a central data processing center
can automatically handle data messages during off-
peak/evening hours and still have data processed
and retransmitted by the next morning. Easy load-
ing is a key feature. In 30 seconds or less, you can
load a new roll of tape.

Fj[ﬁ

e,

Now, for the first time, you don’t pay extra for error-
free data. So if you have data communications
problems, we think it will be well worth your while
to take a look at the Tally 311—the machine that
transmits clean, error-free perforated tape. For full
details, please address Robert Olson, Tally Cor-
poration, 1310 Mercer Street, Seattle, Washington
98109. Phone: (206) MA 4-0760. TWX: (910) 444-
2039. In the U.K. and Europe, address H. Ulijohn,
Tally Europe Ltd., Radnor House, 1272 London
Road, London, S.W. 16, England. Phone: POLlards
9199.

TALLY

A/

CIRCLE 60 ON READER CARD




new literature

of contributing variables than previous-
ly. Cost: $4. AD-623 126. CLEAR-
INGHOUSE, U.S. DEPT. OF COM-
MERCE, Springfield, Va. 22151,

MEMORY SYSTEM: 1l-page brochure
discusses operation of VersasToRre core
memories in capacities of 256 to 4096
words of up to 24 bits. Features, pack-
aging, addressing options, circuit in-
terfaces, ordering information and
specifications are also covered. DECI-
SION CONTROL INC., Newport
Beach, Calif. For copy:
CIRCLE 168 ON READER CARD

GP COMPUTER: 12-page brochure gives

details of the PDP-7 computer, de-
signed for data handling in the scien-
tific laboratory, computing center, or
real-time process control system. Bro-
chure discusses the processor, memo-
ry, and I/O sections, plus optional
equipment. Elements of the program-
ming system are described briefly, and
the instructions are listed. DIGITAL
EQUIPMENT CORP., Maynard,
Mass. For copy:
CIRCLE 169 ON READER CARD

RANDOM ACCESS DRUMS: Tour-page
brochure and 26-page application
booklet details specifics on models 170
and 340 which offer independent, si-
multaneous multiple write/read access.
Redundancy capability, rapid access,
and reliability of these drums are de-
scribed in the application booklet.
BRYANT COMPUTER PRODUCTS,
DIV. OF EX-CELL-O CORP., Walled
Lake, Mich. For copy:
CIRCLE 170 ON READER CARD

LOGIC MODULES: Benefits and features,
advantages of anp logic and high-
current capability, general physical
and electrical characteristics are in-
cluded in 6-page booklet describing
the T Series modules. SCIENTIFIC
DATA SYSTEMS, Santa Monica,
Calif. For copy:
CIRCLE 171 ON READER CARD

RACK-MOUNTED COMPUTER: Two bro-
chures are available on DATA/620:
36-page brochure includes specifica-
tions, systems options and available
peripheral equipment. User services,
covering program exchanges and soft-
ware library maintenance are also de-

scribed.  35-page interface manual,
written for systems engineers, provides
basic circuits and logic design on 1/0
of the paTa/620. Manual also con-
tains information on signal character-
istics, inter-connections, and installa-
tion procedures. DATA MACHINE
[NC., Newport Beach, Calif. For copy:
CIRCLE 172 ON READER CARD

COMPUTING SYSTEM: 18-page bro-
chure illustrates and describes 8800
computer’s performance reliability,
programming versatility, readout and
display equipment; includes equip-
ment summary on analog and digital
logic components. ELECTRONIC AS-
SOCIATES, INC. West Long Branch,
New Jersey. For copy:
CIRCLE 173 ON READER CARD

TAPE DRIVES & MEMORY SYSTEMS:
Brochure outlines transfer rates, tape
densities, tape speeds, start/stop time
for TM-7, 9, 11, 12 tape drives and
TM-7200, 9200, 11200, 12200 sys-
tems. AMPEX CORP., Redwood City,
Calif. For copy:
CIRCLE 174 ON READER CARD

A

®

COME TO AUERBACH AND WORK ON PIONEER PROJECTS

If you're a programmer, engineer, mathematician, or scientist with
experience and ability in information sciences, there’s a demanding
(and rewarding!) assignment for you at AUERBACH Corporation.

Typical AUERBACH projects involve advanced work in data
management systems, associative memory utilization, system simulation
and evaluation, multi-processing systems, operating systems and digital
communications.

This is the kind of

Rollin Trexler

aversacH AUERBACH CORPORATION
1634 Arch Street, Philadelphia, Pa. 19103

An Equal Opportunity Employer

work you'll find yourself thinking about at
11 o’clock at night or early Sunday morning, not because you have to,
but because you want to. It’s that exciting.
Positions available in Philadelphia, Washington, D. C. and New
York City. Interested? Send a resume’ including salary history and re-
quirements to:

March 1966
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10,000 ps

MAGNETOSTRICTIVE
DELAY LINES

Deltime, with over a decade of experience in precision
magnetostrictive delay line technalogy, offers models to fill
virtually every delay requirement. Complete input-output circuit
modules for carrier and RZ or NRZ digital systems... torsional,
longitudinal, tapped and adjustable models as well as high
vibration and shock withstanding delay lines for airborne
applications are included in the standard line.

If your application requires a signal delay or extremely
economical delay line memory element, contact us, our application
engineers are at your service ... or write for our complete
technical catalog.

O SUB-SYSTEMS DIVISION

SEALE CTF!D

CORPORATION

O HOYT STREET « MAMARONECK ¢ NEW YORK
PHONE 914 698-.5600 TWX: 71Q-556-111°

SEALECTRO]  sealectro Ltd.. Portsmouth, Hants, England

Visit Sealectro IEEE Booths 2G43-45
CIRCLE 62 ON READER CARD

This announcement is neither an offer to sell nor a solici-
tation of an offer to buy these securities. The offer is
made only by Prospectus.

New Issue

80,000 Shares
Digitek Corporation

Common Stock
(Par Value $.10 Per Share)

Price: $6 Per Share

Copies of the Prospectus may be obtained from the
undersigned only in those states in which the under-
signed may legally offer these securities in compliance
with the securities laws of the respective states.

Mitchum, Jones & Templeton
INCORPORATED
January 21, 1966

CIRCLE 61 ON READER CARD
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i Now...slip cases for your $300
copies of DATAMATION

Post paid

Here is the easy way to protect your back copies of DATAMATION
Each of these attractive, durable slip cases, made of binders board,
covered with washable simulated leather, will accommodate twelve
issues of DATAMATION. The cases have black sides with front in
Decorator’s red with title imprinted in 16K gold. Gold foil is provided
] with each case for the user to insert date and volume in spaces provided.
] An attractive addition to your office or home library, these cases are
the answer to fast, easily obtainable reference material.

Fill out coupon indicating number of slip cases desired and amount of

FOR NCR CIRCLE 91 ON READER CA
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computer
careers

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

EUROPEAN and

NATIONWIDE CHOICE

N.Y., N.J., NEW ENGLAND, WASHING-
TON, D.C., PHILA., MINNESOTA,
TEXAS, HUNTSVILLE, FLORIDA, ARI-
ZONA, CALIFORNIA AND OTHERS

Contact us if you have some experience
or interest in any of the following:

0O Scientific Computation — Data
Reduction or Numerical Analysis—
Unusual Outerspace/Lunar and Ad-
vanced Programs

| O Software Development — Lan-
guages, Compilers, Assemblers,
Monitors or Sub-Routines

O Real Time Systems— Message,
On Line, Process Control

O Systems—Planning, Design,
Analysis of State of the Art Massive
Data Handling of L.R. Systems

O Technical Representatives—
Programming and Systems support
to Sales

O Digital or Logical Design

O Management Sciences

O Sales and Marketing

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

Unusual Opportunities
TECHNICAL
WRITERS/EDITORS
Automated Documentation
Programming/Systems
$9,000 to $18,000

All expenses are assumed by our client
companies.

Write in confidence, including pres-
ent salary, acceptable locations or
call (Collect} Mr. Nellissen (Area
Code 212) PLaza 9-1720

A1

ALBERT, NELLIssen, inc.

Leading Consultants to Management
in the Data Processing Field

510 MADISON AVENUE. N.Y.. N.Y. 10022
CIRCLE 104 ON READER CARD

B
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books

The Production and Distribution of Knowledge
in the United States, by Fritz Machlup, Prince-
ton University Press, 1962.

This book is a work of quantitative
economics which attracted wide atten-
tion among economists when published
three years ago. However, its value for
the computing field has been overlook-
ed.

Machlup uses the word “knowledge”
to refer to any information—whether

- derived from research and develop-

ment, churches, photographs, univer-
sities, or rock-and-roll music. “The
production of knowledge is an eco-
nomic activity, an industry, if you like.
Economists have analyzed agriculture,
mining, iron and steel production, the
paper industry, transportation, retail-
ing, the production of all sorts of goods
and services, but they have neglected
to analyze the production of knowl-
edge. This is surprising because there
are a good many reasons why an eco-
nomic analysis of the production of
knowledge seems to be particularly in-
teresting and promising of new in-
sights.”
The purposes of the book are:

1. To provide a detailed classifica-
cation of information production
and distribution.

2. To derive the most detailed esti-
mates possible as to the quanti-
ties of information in the various
categories and subcategories,
and what it costs to produce and
distribute these quantities. Prob-
lems of double counting are
rigorously analyzed.

3. To discuss how the growth of
the “knowledge industries” will
continue to change the econom-
ic structure of the United States.

Professor Machlup wove together a.
huge amount of factual material dur-
ing the four-year period in which the
book was produced. The book contains
over eighty statistical tables, covering
every aspect of the knowledge indus-
tries. For example, there are tables for:

Total Expenditures for All Printed
Matter and Writing Supplies, 1958.
Telephone: Numbers of Telephones

now availahle

free

computery

career

salary
analysis
for 1965

Albert, Nellissen, the leading
consultants to management in
the Computer field, has recently
finished its survey of success-
ful national staffing assignments
and wage levels for 1965. This

survey analysis is now avail- |
‘able without charge or obliga-

tion. It covers the following
technology areas:

O Scientific or Real Time or
Message Switching

O Systems Programming

O Commercial Applications
and Data Processing

O Circuit, Logic & Hardware
Design

O Sales/Marketing

circle reader service number 105 on.card
in back or tear out coupon and send to:

ALBERT, NELLISSEN, INC.

510 Madison Avenue
New York, N.Y. 10022

Please send me your free 1965 S

Computer Career Analysis.

Name

Address

City State

CIRCLE 105 ON READER CARD
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COMPUTER
PROGRAMMERS

~ We're going to the top

and we're looking for
top people to help us
get there.

Now that the ITT Data Processing Center has been
established as ITT Data Services — a separate Di-
vision of International Telephone and Telegraph
Corporation—we’re out for bear. While our growth
over the past few years has been impressive, we’re
not planning on resting on our laurels. We're not
going to spare any effort in moving into the top spot
in commercial data processing services in addition
to handling programming and systems analysis for
government customers.

One of our most challenging programs is under way
at Virginia Beach, Virginia (incidentally, a top vaca-
tion area) where we are engaged on large-scale com-
puter systems and programs for the Navy Tactical
Data System.

These positions provide an opportunity for candi-
dates interested in gaining experience in the field of
command/control systems, real time programming.
Applicants should have meaningful programming
experience on large scale digital computers, prefer-
ably in Engineering/Scientific disciplines. Program-
mers who have had significant large scale Commer-
cial or Business oriented programming experience
are also invited to apply. Real time experience and
knowledge of high level languages desirable.

For immediate consideration, please rush your re-
sume now to Mr. David Schindler, ITT Data Services,
FAAWT, Fleet Computer Programming Center, Vir-
ginia Beach, Virginia. I

A Division of
I' TT INTERNATIONAL TELEPHONE and

DATA SERVICES

TELEGRAPH CORPORATION

An Equal Opportunity Employer (M&F)

books

and Calls, Operating Revenues,
and Related Data, 1880-1958.
Legal Services: Gross Receipts of
Law Firms and Personal Consump-
tion Expenditures, Selected years
between 1939 and 1958.

These tables are thoroughly backed up
by the text. The derivation of the fig-
ures and their interpretation are ex-
haustively explained. )
Chapter VII, which contains mate-
rial about computers, seems to be an
aside to economists who know little
about computers. This chapter is not
the reason why the book is of extreme
importance for the computing industry.
What is important is the effect the
book can have on discussion of the
computer as a utility. Discussion of
this topic is now characterized by ex-
treme vagueness with regard to the
storage requirements of a computer
utility, and what the utility might be
used for. There is material in this book
which can be worked into some sort of
factual basis for encoding and trans-
mission models.
—PETER ERRINGTON

Practical Pert, by H. J. Hansen, American
House, Division of American Aviation Publica-
tion, 1964.

This book is intended as an introduc-
tion to the concepts of Pert and CPM,
and as a guide to their use. Although
it contains some discussion of com-
puters in network analysis and report-
ing, it does not include any technical
discussions of mathematical methods or
computational algorithms. In other
words, it was written for Pert/CPM
users, not for Pert/CPM programmers.
It would, however, be useful reading
for the relatively small group of pro-
grammers and analysts who believe in
knowing something about the use of
the systems that they design and code.

In his preface the author claims that
“esoteric, sophisticated, and highly
technical explanations of these subjects
have tended to create an overcompli-
cated picture of Pert and the Critical
Path Method . . .” “Millions of dollars
have been spent for sophisticated man-
agement-system seminars and studies.”
“Many of these efforts re-invent Pert,
forcing it to re-appear under a new
name so that only an expert can un-
derstand it.” It is the noble purpose of
this book to combat this evil trend by
presenting a straightforward, complete,
concise description of the subject, with
explanations that can be understood
by the layman. Examples are drawn
from real life experiences, rather than

DATAMATION



COMMUNICATIONS — We need people who
can help conceive new communications
systems, recommend development pro-
grams to achieve these, and analyze special
communications requirements generated
by new systems concepts. Work areas in-
clude systems planning, analysis, simula-
tion and design for command and control
systems, missile and space systems and
test range and weapons support systems,
engineering of communication networks,
range instrumentation, tactical air control,
and survivable communications.

SENSOR SYSTEMS — Scientists and engi-
neers are now needed to conduct theo-
retical and experimental programs on
advanced radar and optical detection and
tracking systems. Work includes advanced
radar systems planning, design and analy-
sis with emphasis on radar signal design,
signal processing, parameter estimation,
target radar characteristics, and radar
coverage. Basic studies are to be con-
ducted of sensor systems and sub-systems
with focus on receiver techniques, spec-
trum analysis, delay-line techniques, sig-
nal processing, pulse compressors, MTI
and HF propagation.

TACTICAL SYSTEMS — One of our current
systems engineering projects is 407L
TACS (Tactical Air Control System)—a
system encompassing all mobile communi-
cations systems, electronics systems and
operating facilities required for com-
mand and control of deployed USAF tac-
tical forces. Openings are available for
Systems Engineers who have experience,
or training in a combination of several of
the following: digital data processing and
displays; system test planning, instru-
mentation and evaluation; ground based
radar systems; communications (both voice
and data transmission); operations anal-
ysis.

TELEMETRY — Engineers are needed to
work with telemetry and instrumentation.
Particular work areas include telemetry
standards, systems, and techniques for
both airborne and ground applications. Ex-
perience should include design or analysis
of telemetry systems as well as modula-
tion theory, RF techniques and receiving
and transmitting antenna systems.

Immediate Openings for Communications and Systems
Engineers to Work on Projects of National Importance

MITRE’s work is on the frontier of large-scale sys-
tems design. We design and engineer information,
sensor, command, control, and communications sys-
tems, and develop new techniques which contribute
to the advancement of the general technology.

The challenge is to mate present and predictable
technology to the nation’s future electronic systems.
Work covers a broad spectrum of problems and the

technologies needed to solve them. And associates
include the military and technical people who are
leaders in the conception, design, engineering and
acquisition of many of the nation’s most important
electronic systems.

Sound interesting? Check the openings available,
and if you qualify, join us at MITRE.

RANGE DATA TRANSMISSION — Engineers
are needed to work on range data trans-
mission. Particular work areas include
digital data transmission, systems analysis
and testing. Experience with switching
systems, modulation and information the-
ory, and coding is desired.

If you have at least three years’ experi-
ence and a degree, preferably advanced,
in electronics, mathematics or physics,
contact us. Write in confidence to Vice
President — Technical Operations, The
MITRE Corporation, Box 208AU, Bedford,
Massachusetts.

MITRE aiso maintains facilities in Wash-
ington, D.C., Patrick Air Force Base and
Tampa, Florida, as well as Colorado
Springs. MITRE's overseas facilities are in
Paris and Tokyo.

THE

MI'TRE

CORPORATION

An Equal Opportunity Employer (M & F)

Pioneer in the design and development of command and control systems, MITRE was formed in 1958 to provide technical support to agencies of the
United States Government. MITRE’s major responsibilities include serving as technical advisor and systems engineer for the Electronic Systems Divisiol
of the Air Force Systems Command and providing technical assistance to the Federal Aviation Agency and the Department of Defense.

March 1966
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Computer
Program Design

(Southern California)

HUGHES Guidance and Controls
Division has several openings for
qualified persons who have the
ability to create complex digital
computer programs—and the desire
to do the job thoroughly and effi-
ciently. Satisfaction of current
commitments on such systems as:
PHOENIX, IRAM, VATE and ASG-18
requires experience in the design
of real-time command and control
programs, or of software programs
for execution on an IBM 7094 or
GE 635 computer.

Responsibilities include: specifica-
tion, design, implementation, check-
out and support of computer
programs for a wide variety of
applications including:

= Airborne Navigation & Fire
Control

= Digital Simulation of Airborne

Computer and its environment

Automatic In-Flight & Depot

System Testing

Assemblers & Compilers

Automation of Electronic

Equipment Design

Requires: an accredited degree in
Engineering or Mathematics, a mini-
mum of three years of professional
experience and U.S. citizenship.

Please airmail yoyr resume to:
Mr. Robert A. Martin

Head of Employment

HUGHES Aerospace Divisions
11940 W. Jefferson Blvd.
Culver City 65, California

HUGHES AIRCRAFT COMPANY
AEROSPACE DIVISIONS

An equal opportunity employer =M & F
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books

from artificial classroom problems de-
signed to fit i 1mpress1ve academic solu-
tions.

The book assumes that the reader
has no prior knowledge of the con-
cepts or functions of Pert and CPM.,
The early chapters are concerned with
the history of the development of Pert/
CPM, and discussion of standard termi-
nology and general network concepts.
This is followed by a general discus-
sion of the benefits to project planning
and controlling that arise from the
application of these concepts. A large
part of the book is devoted to ideas
concerning network design. It contains
discussions on subjects ranging from
how to train and organize people in
network development, to how to assign
codes to events, to helpful hints on the
types of paper and colors of pencils
that should be used.

The book contains good explanations
of differences between CPM, Pert-
Time, and Pert-Cost. It also includes
some of the author’s ideas on the use
of Pert concepts to keep track of prof-
its, and to measure progress in rela-
tion to incentive contracts. Sample in-
put and output forms are included to
illustrate each of the versions. One of
the final chapters considers the future
potentialities of the use of display
equipment and on-line terminals, with

project networks and Pert/CPM re-
porting concepts, to provide informa-
tion summaries in useful formats for
on-line project management.

The book contains a number of use-
ful appendices, including a list of 43
of the existing Pert/CPM computer
programs, a glossary of common terms
and symbols, and extensive bibliog-
raphy, a list of a number of companies
with the projects on which they are
presently using Pert and CPM, and
examples of input and output forms.

—TED SHEPHERD

PROGRAMMERS
ANALYSTS
ENGINEERS

Our clients offer immediate
professional career oppor-
tunities to qualified men,
who are ready to further
their goals.

*

LOCATIONS .are currently
available nationally in New
England, New Jersey, Phila-
delphia, Washington DC,
Florida and the Midwest.

*

PLAN your professional
growth with us, at Junior,
Senior or Management lev-
els. Your experience may be
in any of these areas:

® Scientific

Programming
® Digital or Logic
Design

® Real Time Systems
Circuit Design
Software
Development
Systems Design
Operations Research
Mathematics
Applied Systems
Development
Engineering
Commercial
Programming

4

STARTING salaries range to
$25,000, according to your
experience level; all fees
and expenses are assumed
by our client companies.
Please forward your resume
in strict confidence, includ-
ing salary and geographic
- preference, to Mr. R. L. Keil-
holtz, Personnel Consultant.

EVERETT KELLEY
ASSOCIATES

Consultants fo the Computer Industry
Suite 1300 121 S. Broad St.
Philadelphia, Pa. 19107

CIRCLE 94 ON READER CARD
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- the surprising
role of programming

t Xerox

(how to quietly put your skills to work
on the mainstream of some very unu-
sual corporate and scientific problem-
solving...decidedly upstream.)

The first surprise generally comes with the com-
ment that throughout the corporation’s many operat-
ing divisions, as well as within the more centralized
business and scientific computing groups, Xerox
alrcady employs a healthy number of programmers
(upwards of 100). Not neophytes. And we have ample
room for more. Also not neophytes.

The sccond surprise surrounds the kind of work
we’ll invite you to do, and the way we encourage you
to do it.

To begin with; we’ve toppled the concept that a lot
of pcople have —that computers are merely data proc-
essing machines, no matter how wondrous. We’ve had

/ .. . o e
the good fortune to participate in (maybe precipitate)

a' thorough organizational awakening to the fact that
a computer in a scientific environment should be used
to enhance the insights of scientists and engineers—not
just be used to process a problem they may have. And
the same goes for non-technical, decision-making man-
agement.

If these be platitudes, they’re platitudes in action.

And so you’ll find many of our “programmers” act-

NOTE: Xerox will conduct Boston Interviews (April 26-28, 1966)

during Spring Joint Computer Conference. Please check
the local papers for details at that time,
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ing as consultants to managers of fundamental and ap-
plied research, advertising, marketing, manufacturing,
finance, ctc.

This is not routine programming. And a routine pro-
grammer wouldn’t be up to it.

In addition, there’s some interesting work in prog-
ress on time-sharing systems. The software aspect is a
challenge all its own.

You’ll find enough modern EDP equipment here so
that your creativity isn’t likely to be inhibited by a
lack of hardware. To give you a few examples, we've
recently installed a 7044 at our Scientific Computing
Center. Then there are two 7010s sharing almost a bil
lion characters of random access storage, supported by
1460s and 1401s, all in one of our installations.

One last possible surprise. If you thought Xerox was
in the office copier business, you were not entirely cor-
rect. This will be more apparent when you visit us and
we discuss your approach to problem-recognition in
fields like optical tecimology, laser studies, behavioral
science, remote imaging, and a few additional subjects
that are peculiarly relevant to the real l)usmess of
Xerox—graphic communications.

Most, but not all, of these positions are in Rochester,
New York. Send your resume,in confidence to Mr.David
E. Chambers, Dept. YVC-119, Xerox Corporation,
P.O. Box 1540, Rochester, New York 14603.

An Equal Opportunity Employer (M&F)

XEROX

XEROX IS A TRADEMARK OF XEROX CORPORATION
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HUNG UP BY AUTOMATIC PROGRAMMING ?

You say all your senior programmers just joined the Peace Corps? You blew $50K on an automatic programming wizard
who flowcharted his way out the side door and got run down by a truck coming to deliver that time-sharing computer
you're not ready for anyway? Your OR group got their simulator scrambled up with payroll and EDP sacked all the
corporate Veepees and gave the janitor a $25,000 bonus? And now your best prospect just phoned to say you'd better
have PL/| working by next Friday even though you’re still trying to debug FORTRAN? Sure, it's a rotten streak of luck.
But no reason to get your overhead in an uproar as long as there’s IDC. Who's IDC? Well, let’s put it this way:

W IDC is the kind of company that competitors would like to buy, and that the best software specialists are trying
to join, and that computer manufacturers and computer users alike are calling on for software results. Wl IDC is the
kind of company that if you asked for the man who has developed 20 compilers, they’ve got him; along with other
top professional talent for executive routines, monitors, assemblers, report generators, simulators, hybrid, on-line,
realtime, and management information systems. W IDC is the kind of company that routinely beats out the giants;
like when one company needed a compiler in a hurry, IDC delivered one of the
most efficient systems ever written in less than four months. That's IDC...fast INFORMATION
growing, dynamic, capable, personalized, thoroughly experienced in every
phase of systems programming. Sound like a company that could help you? DEVELOPMENT
For an improved perspective on your software management problem, contact

IDC now. 1621 East 17th Street, Santa Anda, California. Phone: (714) 547-8861 COMPANY

SOFTWARE PERSPECTIVES

CIRCLE 64 ON READER CARD
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washin j ‘N report

STAATS NAMED
NEW GAO HEAD

ADVANCED RECORD SYSTEM
GOES OPERATIONAL

JOVIAL GETS BOOST,
SCHOOLS GET MONEY

March 1966

President Johnson's appointment of Budget Bureau
deputy director Elmer Staats as Controller General
may affect efforts to revamp government dp management
procedures, despite passage of the Brooks Bill.
Staats' predecessor, Joseph Campbell, was a staunch
backer of the Brooks measure, which among other things
was intended to centralize federal computer
procurements, and indeed favored use of stronger
language and provisions. General Accounting Office
reports provided most of the documentary ammunition
for the Brooks forces.

Staats, who testified for the Budget Bureau at
the bill's hearings, leaned towards a more moderate
course. On the issue of centralized procurement via
a revolving fund, he said: "...as a general practice,
we would not expect to use the funds to procure,
centrally, the equipment requirements of agencies
other than for joint utilization arrangements.”

He also evidenced a disbelief in the usefulness of
having government-financed computers used by
contractors placed under centralized procurement.
Whether or not Staats will retain these opinions in
his new position is moot. 0dds are, however, that
implementation of the more controversial aspects of
the Brooks Bill will tend to go into low gear..

Elaborate computer "netting" and time-sharing plans
by government agencies moved a step closer to
practicality with the mid-February inauguration of
the General Services Administration's long-heralded
Advanced Record System, built by Western Union.

ARS, the civilian agency counterpart of DOD's Autodin,
began operations with 312 station subscribers, 433
station lines, hopes eventually to get up to-

2,800 subscribers, 4,000 station lines. The system
will provide long-distance voice, facsimile, teletype,

and computer-to-computer data transmission. According

to officials, ARS is ready to begin handling some
high-speed, high-volume data transmission for its
customers as soon as they are ready on their end.
GSA's Federal Supply Service and the Dept. of HEW are
expected to be among the first to use the dial-up
service for this purpose.

Subscribers to ARS will also be able eventually
to interface with Autodin at its message-switching
centers, only one (of a projected three) of which
is now operational. This is in Romney, W. Va., where
back~to-back Univac 418's are handling store-forward
functions. :

The Air Force reportedly is moving toward issuance of
RFP's for construction of a Jovial compiler for its
Librascope 473L, which would be a might boost for
use of the language as an overall AF C&C standard.
PL/I is the only real alternative and it's far away.
The National Sgience Foundation is asking Congress
for $12 million in fiscal '67 to support university
computing facilities, up $3 million from this year
and more than double last year. While prepared to
pick up the tab on perhaps 40 installations, NSF
indicates it would like to see more inventive,
enterprising approaches to computer projects.
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DATAMATION

-GLOSSARY-

DATAMATION is offering a 62

puge glossary of data processing

terms. The booklet is compiled in
easy to read alphabetical listings

with cross references. This glossa-

ry can be of great value in your

daily work in the data processing

11

"It says, ‘don’t fold, spindle, or mutilate.

field where terminology is so

very important.

P
PROGRAMMERS
$7 00 0
G
each R
A
M
: M
75¢  S0c| ‘&
'R
S
in lots of ten in lots of 50
to 49 copies or more copies 1. If you have a special interest in Software Develop-

ment, Real-Time Systems, Scientific Applications
and/or Sophisticated Commercial Projects, we want
your resume.

2. If you have no resume, send us your name and ad-
dress for your FREE COPY of the MS! Guidelines To
Resume Writing.

3. We represent Manufacturers, Users and Software
Houses in many parts of the United States, and

— DATAMATION =

141 East 44th Street
New York 17, N.Y.

Enclosed is $ covering my order

for copies of the adp satisfy their technical personnel requirements
glossary through. personal, confidential, no-cost service to
you. Write or phone.
NAME
COMPANY
ADDRESS
- 21p MANAGEMENT SCIENCE INTERNATIONAL pept. -3
sTA Division of Administration Sciences Incorporated
TE

200 Park Avenue, New York 10017 (212) MU 2-7580

Add 5% sales tax on N.Y. City orders
Add 2% sales tax on N.Y. State orders

CIRCLE 96 ON READER CARD
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Why do Programmers and
Data Processing Professionals select
FOX-MORRIS PERSONNEL CONSULTANTS?

1. FINANCIAL IMPROVEMENT — Our select group of
blue chip clients offer unexcelled starting salaries
in the $10-30,000 range. (All fees & employment
costs paid by client companies).

2. CHALLENGING PROJECTS — Assignments in such
areas as Software Development, Management Infor-
mation Systems, Operations Research, Scientific &
Commercial Programming Management.

3. PERSONALIZED CONFIDENTIAL SERVICE — Our Na-
tional Data Processing Division is professionally rec-
ognized as the most complete, effective, & confiden-
tial service in the placement industry. (Affiliate of-
fices coast to coast).

For full details, reply in strictest confidence by letter or
resume, or call collect, W. B. McNichols, Manager-Data
Processing Division, 215 — LO 3-7922.

FOX-MORRIS ASSOCIATES
\4 Personnel Consultants

CIRCLE 101 ON READER CARD

1500 Chesinut Street Philadelphia, Penna. 19102

PEER MEASURING

Occasionally, the best of us need to look through a window
at our peers—in order to judge ourselves. For the typical
person, this is an extremely difficult task. An individual may
not have all the facts nor is he able to remain objective in
self evaluation. EDP is unique in this regard. We are able to
“peer gaze" for you. Through our extensive field exposure
to the scientific and commercial computer field, we will
assist you in evaluating your progress and professional
standing against that of your peers. Peer gazing may lead
you into another world of greater challenge and compensa-
tion. e Write today for our free computer opportunities
bulletin. For immediate consideration, forward a detailed
experience resume. All inquiries are held in strict confidence.

‘ David A. Grimes
edp personnel, inc.
EXCLUSIVELY DATA PROCESSING
100 S. Wacker Drive, Chicago, lil. 60606, Ph. (312) 782-0857
CLIENT GOMPANIES ASSUME OUR CHARGES

CIRCLE 100 ON READER CARD
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NCR

TOTAL
EDP SYSTEMS

Continued expansion of the EDP

effort of the National Cash Register
Company in the United States has created
outstanding opportunities for individuals

- with professional experience in commercial

EDP systems. Due to the nature of

the EDP industry, there is a

strong requirement for people with
flexibility in their planning, but firmness

in their objectives. Key positions for your
consideration are listed below.

PROGRAMMING RESEARCH The desired
background would be a college education
plus two years or more of programming
experience with magnetic tape and
random-access systems. Challenging
opportunities exist in new and diverse
problem areas in commercial applications.
Primary assignments would be in

Dayton, Ohio; however, willingness to
travel and relocate is necessary.

SYSTEMS ANALYSIS CUSTOMER
REPRESENTATIVE General requirements
are two years or more experience in.
programming with related systems
analysis in commercial applications
involving medium-to-large scale magnetic
tape and random-access systems.
Openings are in various parts of the
United States. After an initial period of
orientation, every attempt will be made to
assign individuals to the

general region of their preference.

This is the time to investigate
these opportunities. Each reply will be
promply acknowledged.

Please address inquiries to:

Mr. Thomas F. Wade

Executive and Professional Placement
The National Cash Register Company
Main & K Streets

Dayton, Ohio 45409

An Equal Opportunity Employer

CIRCLE 99 ON READER CARD
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WHERE CAN MAN GO...IN PROGRAMMING?

:s.nmsurcd in HICI‘QmGHtS o.f man S skiﬂ 1N processing
data. Originally no more complex than the fingers
of one hand, computer systems are today truly
revolutionizing the very times in which we live. For
as civilization grows ever more aware of the skills
of these uncanny servants, so too grow in 1Import-
ance the programmers who initiate and then
interpret all that these instruments are able to
accomplish. Program: A trajectory for optimum
ballistic flight far out in space. Program: Simulation
studies. Program: Advanced software. Real-time
management, and business systems. In brief, wher-
ever there exists the need to do things better: Pro-
oram. Lockheed offers an unusually wide range of
advanced programming tasks at one of the world’s
largest centralized industrial computer 1nstal-
lations. Write Mr. K. R. Kiddoo, Professional Place-
ment Manager, Sunnyvale, California. Lockheed

1S an equﬂ opportunity employer. ﬂ's?s?:’fpﬂ;iﬁﬁ
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COMPUTER MAKERS SEEK
CHANGED EMBARGO LIST

U.K. ALLOCATION:
BIG MONEY WITHOUT INSIGHT

COMPUTING BEHIND
THE IRON CURTAIN

March 1966

A series of bulk purchases of computers, expected
about mid-year from central purchasing agencies of
five Soviet bloc countries, has set off a clamor in
Europe. The pressure is on Cocom, representing NATO
countries in drawing up a strategic list of goods not
permissible for shipment behind the Iron Curtain.
Privately-voiced complaints from manufacturers suggest
that an alleged attempt at a new definition may allow.
IBM to ship 1400-series computers while barring U.K.
and Western Europe machines. Lobbyists are requesting
stricter definition by application, so that machines
with an obvious weapons-systems implication or .
containing marked micro-electronic advances are out.

After a six-month wait, the report on how Britain is .
to dole out its $84-million allocation for computers
in universities and research councils is complete.

On the plus side is a $56 million handout to some

25 establishments. With some swinging remarks on
existing set-ups, it also called for a far more
professional approach to the staffing and
administration of computer facilities with an
accompanying plea for autonomous departmental status.
With unequivocal fearlessness it also recommends

only two manufacturers, IBM and Control Data,

as in a position to supply really large machines

for regional centres at London, Manchester and
Edinburgh The bulk of other recommendations go to
ICT and Elliott-Automation, with currently installed
English Electric — Leo-Marconi's KDF9 computers
recommended for immediate upgrading.

Another proposal is for universities to adopt
card-oriented systems, as against traditional paper-
tape I/0. Software recommendations followed for a
medium-sized installation: basic hardware of a 2-usec
memory with 3K (36-bit) words or equivalent, drum or
disc, mag tapes with at least one IBM 7-track deck,
standard interface to link various remotes, etc.
Programmers should have Fortran II or IV and Algol.

Universities and manufacturers have been cautious
in their criticism of the report since both have
waited too long for this and are not going to jeopardize
their positions. ' The most favorable comment from
a university coffee room: "It would have been a
great report if produced five years ago." Concern
has been expressed because it issanalytical with
hindsight, rather than insight, to the future demands
and trends. Multi-access operation, for example, gets
one brief mention — easily missed on quick perusal.

Statistical analysis for the complete wholesale and
retail trade of Czechoslovakia will be processed for
the Central Commission for Statistics and Control on a
Bull Gamma 30. After a trial period, information
needed to control the movement of consumer goods
throughout Czechoslovakia will be computer-prepared.
Several machines are to be installed in specific
applications areas, such as footwear control, at
distributive levels. A short report on the future

(Continued on page 111)
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It takes a rare talent
fo see through the dark

As a result, we are forming a new group at Sanders!

We want people who can develop and stimulate cre-
ative methods that will better utilize the capabilities of
computers as a working tool in our corporate environ-
ment and who can assist in a general technical and
organizational upgrading of our corporate capability.

And make no mistake. It takes a specific talent.

You must be at home with many different disciplines
(Physics, Math, Economics, Electronics, etc.) and
with many different problem classes. You also
need an instinct for diplomacy.

Most important, in addition to being able to run
a project of your own, you must act as a cre-
ative catalyst—circulating throughout the com-
pany—sparking new ideas, stimulating new
directions, teaching.

If you get the idea that as a member of this
new Sanders’ group you will have plenty
of freedom to create your own job, you
are right.

And if you héve.gotten the idea that this new group is destined to play a most sig-'
nificant role in determining the future course of the company, you are right again.

As of now we're one of the nation’s top defense contractors (i.e. we are prime for
the Display System for NASA’s Moon Shot). Our electronics technology leads the
field in many areas. Our commercial products are forging ahead. We are engaged
in such fields as radar, phased arrays, missile guidance, communications, ASW/
oceanography, ECM, tactical limited warfare, data storage, processing and infor-
“mation display, ground support, navigational aids, instruments, test equipment,
microwave, high density packaging.

But we're looking ahead; keeping ourselves flexible; upgrading our creative re-
sources and capabilities. The creation of our new computer concepts group is one -
proof. There are others. Why not send us your resume and give us a chance to tell
you the whole story. Write in confidence to L. R. Ware.

NEW DIRECTIONS IN
ELECTRONICS SYSTEMS

sanders associates, inc.

NASHUA, NEW HAMPSHIRE An equal opportunity employer, M&F
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world report

(Continued from page 109)

TELEFUNKEN DEBUTS

LARGE, SWIFT COMPUTERS

AUSSIE SOCIETY FORMED

BULL-GE ADDS IO
COMPATIBLES 100

BITS & PIECES

March 1966

of the Czech computer market has been published by
Electronics Intelligence Digest, 33=-39 Bowllng Green
Lane, London ECI. Price: 10 shillings. =

An All-Union Automation Conference for Soviet
businessmen took place in mid-February aboard ship
in the Black Sea. Discussed were discrete systems,
non-linear and statistical methods of evaluation,
tele-machines, machine tool control, and plant
optimization techniques. Papers on plant control
quoted use of known machines, such as Ural, Besm and -
Razdan, and new systems, Process-1, Ekran—4 and 7
and Syrius. ; o

A new integrated-circuit computer compatible with its

present TR 4 has been announced by W. Germany's
Telefunken. The TR 440 has up to 262K words, and

can reportedly access a 48-bit word in 300 nanoseconds.
Says Telefunken: "Measured by the Gibson Mix, the
computer performs approximately 1 million operations
per second." With the operating system, time-sharing
is said to be possible, but there's no word on the
number of on-line users accommodated. Software
includes Cobol 65, Fortran IV, Algol, and PL/I.
Approximate price: $1.7 million.

The' Australian Computer Society has elected Prof.

John M. Bennett, of the Univ. of Sydney, president.

T. Pearcey of CSIRO was elected vp. Membership in

the society is about 1,500. In addition to holding
regular symposiums and publishing a journal, plans

are to establish standards of professional competence
for new members. Britain's Computer Society will also
tackle the problem of qualifications. Its council

has agreed to establish standards and a syllabus.

Extending their Compatibles 100 series, Bull-GE has
produced models 140 and 141. The former has up to
32K (34 bits) with a 2.8-usec cycle time; the latter
comes with up to 64K at 2.1 usec. Featured are a
150-nanosecond thin-film scratchpad and a read-only
memory. Compatibility is with the Gamma 10 and 115
on the smaller system and with the Gamma 30 on the
large. They're compatible with each other.

Honeywell has opened a Spanish branch in Madrid, a
joint venture with Omnium Iberico Industrial S.A....
Friden received its first big Collectadata order in
the U.K. for an on-line production control complex
from British Aircraft Corp. It will go with a
$2-million multiple ICT installation...IBM is reported.
to have delivered 400 mod 30's and 40's in Europe...
ICT has taken the unusual step of entering contract
programming. Industry pundits are shattered to

learn that ICT has the manpower for the new service...
ITT's British subsidiary, Standard Telephones and - :
Cables, has introduced the 6300 ADX, a stored-program
message switcher handling up to 60 duplex lines...A
National-Elliott 503 computer has been installed at
the Institute for Data Processing, Dresden,

E. Germany. This supplements a digital ZRA-1 and

an analog Endim 2000. '
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STYMIED?
LACK CHALLENGE?

Our client, a major railroad offers you an out-
standing opportunity for accelerating your pro-
fessional growth. The company needs your help
and will provide the environment for your pro-
fessional advancement, salary increases and full
fringe benefits. The following men are urgently
needed:

MANAGER SYSTEMS AND PROCEDURES
$15,000 +
Heavy systems and computer background (5-10
years). Railroad experience required. Company
goal — TOTAL SYSTEMS. Experience in this con-
cept desired. Should be capable of doing every
job in system. Age to 40.
SENIOR PROGRAMMER ANALYSTS
) $12,000 +
Prime areas — materials, purchases and respon-
sibility. Good all around analysis with “in depth”
exposures in railroad or transportation industry
preferred. Experience is the key. Help prepare for
IBM SYSTEM 360. Desire to advance a necessity.
SYSTEMS/PROGRAMMERS
$9,500 +
Good common sense approach to problems plus
desire to use creative ability will qualify. 1-4 years
experience IBM 1400 series. SYSTEMS 360 on
way. Ground floor opportunity. Railroad or trans-
portation industry experience helpful.

All fees and expenses paid by client. For com-
plete information contact in absolute confidence :
Rick Adonis

CADILLAC ASSOCIATES, INC.
29 E. Madison Bldg. Chicago, lll. 60602
FInancial 6-9400
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PROGRAMMERS
SYSTEMS
ANALYSTS

Graphic Input & Display

Digital & Graphic Information
Storage & Retrieval Systems
Computerized Photo-Compositions

Real Time Communication and
Correlative Search Systems

Requirements: B.S. in mathematics, physical science, or engi-
neering and 1 year experience

Submit Resume in confidence to: PERSONNEL DEPARTMENT

CHEMICAL ABSTRACTS SERVICE
COLUMBUS, OH10, 43210

Scientific applications . . .
on IBM Systems/360

* Model 40 and 7010
to develop:

e =)

A\.x /Tm

An Equal Opportunity Employer
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niciTAL SYSTEMS [\leet the

PROGRAMMERS
mairaL scienmipe. Challenge of dlgltal

PROGRAMMERS: computation

EAl is a leader in the field of digital, analog and hybrid computation
and the only company with in-depth capability in all three scientific
computing dlSCIleneS

Rapid expansion of our digital computer efforts now requires addltlonal
members of our professional staff. We need men who can help us grow
even faster—men who can answer the challenge and who are ready to take
on broad responsibilities in sophisticated programming.

In return, we offer an opportunity to join a select group of professionals
working in a dynamic atmosphere of technical challenge.

You will be able to prove your abilities against new tasks that demand
creative answers. You will be evaluated and rewarded by a company
that places great importance on thoughtful contributions by professional
staff members.

Equally important is our need for digital sales engineers, digital
design engineers and sales support personnel.

If you feel your capabilities match these requirements and you are
interested in learning more about joining the team at EAl—then write
or call collect (201-229-1100-Ext. 646) in confidence. Direct inquiries to
Mr. L. C. Fons.

EAI:

ELECTRONIC ASSOCIATES, INC., West Long Branch, New Jersey

CIRCLE 107 ON READER CARD
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Bl Robert E. McDonald has been
named president, Sperry Rand’s Uni-
vac Div. Gerald G. Probst will succeed
Mr. McDonald as vp and general
manager, Defense Systems Div.

W Ray R. Eppert has been named
chairman and chief executive officer of
the Burroughs Corp., Detroit, Mich.
Ray W. MacDonald succeeds Mr.
Eppert as president.

Il Dr. George Chapin has been named
director, systems analysis laboratory,
Litton Industries” Data Systems Div.,
Van Nuys, Calif. He was formerly di-
rector of advanced systems and pro-
gramming at Univac.

Bl David Bonn has been appointed
corporate director, dp, Grosset & Dun-
lap, Inc., book publishers, New York
City. He was formerly dp manager,
~ Schenley Industries Inc.

Bl Marvin R. Gore has been named
director, computing sciences, Aerojet-
General Corp., El Monte, Calif.

Il Dr. John Baird has been promoted
to the position of vp, research, Control
Data Corp. Minneapolis, Minn,

Bl Fred Gruenberger, computer en-
thusiast, author and educator, has left
the ranp Corp., and is now a member
of the staff at Informatics Inc., Sher-
man QOaks, Calif. '

Il The Dow Chemical Co., Midland,
Mich., has named Dr. Charlés D.
Alstad manager, information services,
and Dr. Robert Metzger manager,
commission to create an integrated dp
and communications system.

B Carl H. Reynolds has been named
president of Computer Usage Develop-
ment Corp., a subsidiary of Computer
Usage Co., Inc., New York City. He
was formerly director, of software de-
velopment of IBM’s Systems Develop-
ment Div,
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COMPUTERS ARE GONGEIVED
IN THE MIND OF THE |
SYSTEM DESIGN ENGINEER

LOLU
Honey:ttrell

ELECTRONIC DATA PROCESSING

He defines the computer system’s architecture. From the
translation and control of raw input data to the final printer
or other output device, the System Designer’s ability is the
keystone of the computer’s final strength. ‘

He may be given complete responsibility for an entire

new computer system’s design. He may be called on to pre-

pare a clear, concise proposal to potential customers or to
Honeywell management. He may be challenged by the in-
tricacies of design automation, or by testing and diagnostic
problems, as well as by the continuing follow-through de-
manded during specification of actual design of equipment.
Whatever his assignment, the Honeywell System Design
Engineer is used to his utmost powers and his contribution
is fully recognized.

Qualified individuals, interested in discussing the full
dimension of System Design at Honeywell EDP should for-
ward their qualifications to the address below.

Positions of equal significance are available for engi-
neers with experience in . . . Logic Design . .. Circuit Design
« + « Mechanical Engineering . . . Microelectronics.

IEEE Interviews Available with Ed Barr at the Convention
Headquarters Hotel in New York City.

Address your resume to:

Mr. Edwin Barr, Employment Supervisor
HONEYWELL EDP

200 Smith Street, Dept. D-3

Waltham, Massachusetts

Honeywell

ELECTRONIC DATA PROCESSING

Opportunities exist in other Honeywell Divisions. Send resumes to
F. E. Laing, Honeywell, Minneapolis, Minnesota 55408. An equal
opportunity employer, M&F.
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CAREERS IN COMPUTERS

Dataman* Associates, leading national personnel consultants in the
E D P field exclusively, have been retained by client companies to
search for outstanding individuals with experience in:

SCIENTIFIC COMPUTATIONAL ANALYSIS

LANGUAGE and COMPILER DEVELOPMENT

DIGITAL and LOGICAL DESIGN

APPLIED MATHEMATICS

COMPUTER or SYSTEMS SALES

COMMAND and CONTROL SYSTEMS

SYSTEMS DEVELOPMENT and DESIGN

BUSINESS APPLICATIONS PROGRAMMING

REAL TIME PROGRAMMING
All expenses are assumed by our client companies. Qualified pro-
fessionals with experience in any of the above areas, please submit
complete resume with present salary and acceptable locations.

CONTACT US AT SJGC

Pre-register for employment interviews dur-
ing the conference by submitting resume now.

A S S O C I ATE S
PERSONNEL CONSULTANTS

. 120 Boylston Street Boston, Massachusetts
(617) 423-5858
*DATA MANAGEMENT ... Recruiting Specialists for -Electronic
v Data Processing Personnel Exclusively.
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INFORMATION SYSTEMS
SCIENTISTS AND ENGINEERS

Bendix Research Laboratories has excellent career opportunities for B.S., M.S:, and
Ph.D. graduates with 2 to 15 years experience in one or more of the following key areas:

@ ARTIFICIAL INTELLIGENCE, pattern recog-
nition, trainable systems, adaptive logic.

@ COHERENT OPTICAL PROCESSING, spatial
filtering, optical correlation, electro-optical
systems and components.

@ DIGITAL COMPUTER DESIGN, systems
analysis, logic and circuit design, real-time com-
puter control. .

@ ANALOG COMPUTERS AND SYSTEMS, infor-

mation theory, control theory, circuit and servo
analysis, correlation techniques.

@ REAL-TIME COMPUTER PROGRAMMING,
mathematical analysis, scientific computing.

Assignments involve research and development in automatic extraction of information
from photographic records, image processing and analysis, adaptive and trainable
control systems, digital and hybrid computing techniques, and advanced real-time
computer control applications. v
Interested individuals are invited to call collect or to send a resume to our Personnel
Director.

Research Laboratories Division

N T
Southfield, Michigan « (313) 353-3500 c":.pf'n’%

An equal opportunity employer
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WHO READS
DATAMATION ?

A world-wide assortment of
high-level decision-making
technical professionals
of the data processing
field. If you sell a
product or a service
that is centered around
this group — tell it

where it will be read.

Tell it in -
DAETAMATION

THE MAGAZINE OF AUTOMATIC
INFORMATION PROCESSING
FOR BUSINESS & SCIENCE

DATAMATION

An F. D. Thompsen Publication
THE ONE PUBLICATION THAT SERVES
THE WHOLE DATA PROCESSING FIELD

NEW YORK, 10017 LOS ANGELES, 90006

141 East 44th st. 1830 W. Olympic Blvd.
CHICAGO, 60606 MANCHESTER, N. H.
205 W. Wacker Dr. 112 West Haven Rd.
CLEVELAND, 44113 LONDON
75 Public Square 27 Baker St., LondonW.1.
PATAMATION



cLatamart

Address all replies to box number advertise-
ments as follows:

DATAMATION

F. D. Thompson Publications, Inc.
141 East 44th St.

New York,"N. Y. 10017

Classified Advertising

PROFESSIONAL SERVICES

KENNETH SEIDEL
Computer Programming

Consultant
1615 Greenfield Ave., Phone 479-0131
West Los Angeles, Calif.

USED EQUIPMENT

Before Selling or Returning IBM EAM or EDP
Equipment, Contact us For Premium Prices. GMA
LEASING 138 NEPPERHAN AVENUE, YONKERS, NEW
YORK 10701. Phone 914 — YO 9-0807.

IBM 7094 Mod. | Availahle Oct. 1, 1966
IBM 7094 Mod. 11 Available July 1, 1966

Both have 2 channels, 32K memory, card reader,
printer, internal clocking devices. Box 3-1.

Isn’t it worth a phone call to make sure you get the
best price for your IBM, EAM, or EDP equipment?
Call EDP Leasing Corp., 745 Fifth Avenue, New York,
N. Y. 10022 Phone: (212) 421-9195.

HIGH PRICES PAID FOR USED !.B.M. DATA PROCESS-
ING MACHINES: Sorters, verifiers, collators, com-
puters, tape drives, key punches, reproducers, in-
terpreters, accounting machines. WE PURCHASE
AND LEASE BACK. Advise exact model and serial
numbers and we will quote prices by return mail.
Phone: 212-ORegon 9-6535, L.A. PEARL CO., 801
SECOND AVENUE, NEW YORK, N. Y. 10017

HELP WANTED — FOUNDATION

BIO-MEDICAL SCIENTIFIC SYSTEMS Programmer. San
Francisco Bay Area. MA mathematics or statistics
preferred. Comprehensive knowledge of assemblers,
compilers and operating systems essential. Send re-
sume to Dr. M. F. Collen, Preventive Health Services
Research Program, Kaiser Foundation Research Insti-
tute, 1924 Broadway, Oakland, California 94612.

EDUCATIONAL COURSES

KEYPUNCH PERFORMANCE AIDS Increase production,
reduce errors, and bring sub-standard operators up
to par. Five easy-to-follow flow charts guide novice
or experienced operators through preparation of
the program planning card, and alpha-numeric key-
punching and error correction with program con-
trol. Durable plastic sheets, 10 x 12 inches, fit
workspace. Set of 5 charts: $15. Set of 5 35mm,
training slides: $15. Quantity discounts. ENTELEK
Inc., Dept. KP-1, Newburyport, Mass. 01950.

DATAMATION
Classified Advertising

The classified section Is open for the following
advertising categories: Used equipment; posi-
tions wanted; help wanted, educational institu-
tions; maintenance services; professional cards;
hobby products; business opportunities and ed-
ucational courses. Rates are based on total
number of insertions used within each contract
year.

For_further Information please contact: DATA-
MATION Magazine, Classified Advertising Dept.,
141 East 44th Street New York, N. Y. 10017—
212-MU 7-5180.
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Programmers

interested in Manned Space
Flights to the Moon and Beyond

Programmers at Bellcomm, a systems engi-
neering contractor of the National Aeronautics
and Space Administration, are applying their skills
to simulation languages and techniques, numerical
analysis, trajectory analysis, information storage
and retrieval, problem-oriented languages, time-
shared systems, monitors, assemblers and com-
pilers, display systems and techniques.

Immediate openings are available in applica-
tions and system programming to work with en-
gineers and scientists in the following areas:

O Lunar Reconnaissance Trajectories

O Apollo Communications System Capability
O Targeting and Trajectories

O Surveyor Approach and Descent

O Space Environment Simulation

O Crew Performance Models

If you're interested in a rewarding career in
space, you are invited to send your résumé to
Mr. N. W. Smusyn, Personnel Director, Bellcomm,
Inc., Room 1401-E, 1100 17th St., N.W., Wash-
ington, D.C. 20036. Bellcomm is an equal oppor-
tunity employer.

{1

i3 ) Bellcomm, Inc.

</ A BellSystem Company
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This free booklet won’t
guarantee you a high- paymg

career in New York.

or an EDP career in New York?

great way to start.

Drew’s unusual booklet tells all you should know
about New York, the EDP center of the world.
For the professional, no city offers more. And no
city needs you more: to develop and design the
complex systems demanded by America’s most
cha]éllenging business and scientific community.

ut

Is Metropolitan New York the right place for
you to build your career? Will you enjoy working
here? Living here? How about your family ? We've
prepared this free booklet to help you decide.

It gives you authoritative information about the
types of New York companies and industries using
EDP equipment...the kinds of machines they use

.the opportunltles available to you in systems de-
velopment and design. It also lists salary ranges.
And yow'll find a comprehensive review of the edu-
cational facilities and professional courses avail-
able in New York’s schools.

Naturally, you’re also interested in living ex-
penses. And what kind of housing is available. This
booklet ‘tells you. It also covers transportation

. facilities. And it describes school and religious
facilities, as well as opportunities for recreation,
culture, entertainment. v

And, there is a free added service: If you’ve still
got any questions after you’ve finished reading this
useful booklet, just drop a line to our Professional
Information Center. We’ll see to it that you get
the facts you need.

So send for your booklet today. There’s no obliga-
tion, no charge. And this may be the best move
you’ll ever make.

———

Personnel Placement Center
160 Broadway, New York,N.Y. 10038
(212) 964-8150

I Employment Agency Ine.

| Yes,send me afreecopy of your guide to furthering my

|

|

|

I

career in New York. I understand thereis no obligation. |
Name, }

} Address }
City ~ _ State Zip {
Field of Interest: Commercial [J Scientific & Engineering [ |
N — -
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$11,000 to $16,000 initial compensation.

YOUNG DATA PROCESSING EXECUTIVE
WHO WANTS TO “ARRIVE" BEFORE HIS TIME

should investigéte the management consulting op-
portunity which exists with our firm.

Ideally, a candidate would be between 28-34. He
has a Bachelor’s degree and possibly a Master’s.
He has had 5-8 years of experience with one or
more firms. His capacity for working with manage-
ment people, coupled with his analytical and prob-
lem solving abilities; have earned him recognition
from his employer and respect from his associates.

To this young mar, we offer the opportunity to
“leap frog” ahead in his career.

If your record of achievement includes the design
and installation of systems for a variety of applica-
tions (inventory, production control, order process-
ing and accounting), we welcome your exploration
of this consulting opportunity in our international
organization. Chicago, Detroit or Toledo locations
with regional travel.

Write to Box AY-3
Datamation - .
141 E. 44th St., New York, N.Y. 10017

PERHAPS YOU'VE seen our advertisements in such
publications as THE WALL STREET JOURNAL, DUN'S
REVIEW, and MARKETING FORUM—offering our serv-
ices to the business and industrial community for gen-
eral applications like Payroll and Inventory Control,
or specialized applications like Market Simulation
and Stock Brokerage operations.

AND PERHAPS YOU'VE thought you'd like to apply
your systems analysis and programming experience
in these areas—BUT with the opportunity for growth
and advancement which comes from association with
a rapidly-expanding and very successful young
company.

IFl WE'VE TOUCHED a sensitive chord, then forward

your resume for consideration by

S. R. Button

COMPUTING TECHNOLOGY
INCORPORATED

P.O. Box 803
Systems Software i

an equal opportunity employer

Tuxedo, N. Y.

LINKS MAN AND MACHINE

CIRCLE 111 ON READER CARD
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LET A
PROFESSIONAL
HELP YOU
MAKE
YOUR
PROFESSIONAL
CAREER
GO
AND
GROW!

And that's the reason top companies get
top executives and EDP Specialists
through Brentwood. Where professionals
handle professionals. Where you'll talk
to men who talk your language . . . men
with degrees in engineering, physics,
personnel practice. Men skilled in match-
ing the right man and the right job . . .
in the best interest of both! Let us help
you put grow-power in your career! Start
by sending us a resume . . .

P

“Guess who we've traced the bottleneck to?”

| BRENTWOOD
PROGRAMMERS & SYSTEMS ANALYSTS sl

COMPUTER CAREERS
IMMEDIATE OPENINGS ] Applied Systems

T e 1 [ Compilers
4121 System — various locations throughout West ! [ Assemblers
GERMANY Germany providing maintenance programming on ) .
command and control systems. [J Automatic Languages
________________________________________________________ [ Utility
Suburban location, Willow Grove, Pa. Development [ Commercial Programming

of overseas AUTODIN programs. Later assignment

available throughout Europe, ete, [ Scientific Computation & Analysis

PhD in — Numerical &
Mathematical Analysis

BOSTON Several positions, Lexington, Mass. in scientific pro- O Real Time — Operational
gramming and systems analysis for command and .
control air defense, missile re-entry, etc. [0 Operations Research
e [0 Systems Design
OK[AHOMA ClTY Development and maint%nﬁpce of programs Iilnvo}v- [ Information Retrieval
}rélg'mcaotrir;xxr:.umcatmns switching for air weather in- [] Diagnostics
! [ Digital and Logical Design
' In general, we are seeking persons with 2-3 years’ applicable experience. Fees are paid by the companies we serve.
. Degree is desirable and in sever'al instances, rr.landatory. Some qualifying Write in confidence, or call collect: Mr.
experience areas are: F. X. Jones (201) MArket 2-0915

REAL TIME / COMMAND & CONTROL / COMMUNICATIONS

SWITCHING / OPTICAL-RADAR DATA REDUCTION / SAGE / = BRENTWOOD

* BUIC /7 SPADATS / AUTODIN / PLAN 55 / DCA / DECCO, Ete. PERSONNEL ASSOCIATES
Excellent Beneﬁts Prog'ram.——Send Resume to Dept. 801-TH 786 BROAD ST. NEWARK, N. J.

PHILCO 577 <Ton IEEE VISITORS

We have a courtesy suite in The

A SUBSIDIARY OF ﬁ()&”'%ﬂ%m%, City Squire Motor Inn during The

P.O. BOX 10 — FT. WASHINGTON, PA. 19034 Show March 21st-23rd . . . drop
An Equal Opportunity Employer . in and see us!
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ENGINEERS — ELECTRONIC

COMPUTER SYSTEMS ENGINEER needed for a key posi-
tion to direct the design and implementation of data
acquisition, data reduction and processing systems. Ap-
plicants should have experience with the use of digital
computers and all lines of peripheral equipment for on-line
and off-line processes.

ELECTRONIC SERVICE ENGINEER needed to assume re-
sponsibility for utilization and maintenance of automotive
safety instrumentation and testing equipment. Applicants
should have experience with equipment used in controls and
instrumentation and a thorough understanding of the prin-
ciples and theories of the latest electrical, electronic and
solid state equipment pertaining to control and measure-
ment instrumentation. MINIMUM REQUIREMENTS: B.S. in
Electrical Engineering or Physics and 5 years experience.

Send resume to Mr. P. G. Meier

<

MOTOR COMPANY
Salaried Placement, Engineering Staff
P. O. Box 2053, Dearborn, Michigan

An Equal Opportunity Employer

UNIVERSITY COMPUTING CENTER

ASSISTANT MANAGERS

At State University of New York at Buffalo
(1) to supervise systems programming staff
and (2) to supervise applications program-
ming staff and graduate assistants. Scien-
tific computing background desirable. Sal-

ary negotiable depending upon experience.

Contact Dr. A. Ralston, Computing Center,
State University of New York at Buffalo,
Buffalo, New York 14214; 716-831-4015
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HARVARD
UNIVERSITY

COMPUTING CENTER

Expansion of Computing Center Services has
created permanent positions for senior
programmers with 7094 experience in:

o real time applications

e multiprogramming

o Mmultivariate statistical analysis
e numerical analysis

Opportunity to plan and execute major new
systems and applications.

Resumes acknowledged and handled in confidence.

Mail to: Dr. Norman Zachary, Director
Harvard Computing Center
Harvard University
33 Oxford Street
Cambridge, Massachusetts 02138

\An Equal Opportunity Employer |
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FREE' CAREER OPPORTUNITIES
BULLETIN

A complete and comprehensive listing of outstanding po-
sitions at salaries from $6,000 to $30,000 with National
Companies for:

ENGINEERS / DATA PROCESSING

Our professional staff combines Customized Serv-
ice with technical know how to insure for you max-
imum career development in the following areas:

* LOGIC DESIGN * APPLICATIONS

* CIRCUIT DESIGN PROGRAMMERS

* SYSTEMS DESIGN * SYSTEMS

* SYSTEMS ENGINEERS PROGRAMMERS

* OPERATIONS * INFORMATION
RESEARCH . RETRIEVAL

* PROGRAMMING * MATH ANALYSIS

* PROCESS CONTROL * MANUFACTURING

No charge to you for our custom service. Employer: pay our fee.
Expedite your develop t by ding r in

with present salary 54 geographic preierem:e to:

La Salle Associates

Professional Search Dept.
2136 Locust Street, Philadelphia, Pa. 19103

For your free bulletin without any obligation, circle subscriber service card.
Please use home address only.
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‘f ENGINEERS Awo
Bl  PROGRAMMERS

' IMMEDIATE OPPORTUNITIES EXIST WITH
OUR CLIENT COMPANIES IN ALL AREAS OF
COMPUTER TECHNOLOGY, WITH SPECIAL
EMPHASIS ON THE FOLLOWING:

« Scientific Programming « Soft Ware Development
« Mechanical Engineering + Memory

Development * Business Systems & Programming
« Logic Design » Design Automation

Programming ¢ Systems Engineering « Program
Conversion Techniques.

Starting salaries range to $20,000 depending

on level of experience. All fees including inter-
viewing and relocation paid by company

Write in confidence, include present -
and desired salary, geographic preference
or call collect.

DATA PROCESSING DEPT.

ANDERSON-TAYLOR

1406 CHESTNUT ST., PHILA,, PA. 19110
215 - LOcust 8-8190
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Move up to a dynamic career in computer
technology with the world leader
in jet transportation

The Boeing Company, today's world leader
in the field of jet transportation, is already
at work on the next generation of jets —
including supersonic passenger liners and
other manned aircraft systems.

Immediate openings are available at Seattle
for qualified graduates in engineering,
physical sciences, mathematics, produc-
tion management and business adminis-
tration who are interested in expanding
the scope of their careers in computer
technology. Assignments are open in .the
following areas:

Manufacturing and Business Data Processing Sys-
tems — Graduates in industrial engineering, pro-
duction management, business administration or
engineers with an interest in computer tech-
nology. Experience preferred in systems analysis
and digital computer programming for commer-
cial applications. Assignments involve program-
ming in such areas as production control,
manpower forecasting, finance, facilities, quality
control, materiel inventory control and manage-
ment information systems.

120

Engineering Computing Systems — Graduates in
engineering, physics or mathematics including
some training in numerical analysis with large
scale IBM 7000 series digital computer program-
ming experience. Work involves programming
engineering applications (structural analysis,
digital simulation, fluid dynamics, propulsion
systems analysis, etc.) with emphasis on the
integrated system approach. Use of geometric
mathematical models is also involved.

Computer Methods and Standards — Engineering
and business administration graduates with ex-
perience in large scale digital and peripheral
hardware, systems and languages. Responsibili-
ties include: development of computer software,
establishing computer standards, evaluation and
selection of digital computer equipment.

Analog Computation and Flight Simulation —
Graduates in engineering or mathematics with
experience in aerodynamics, analog and digital
computer applications in flight simulation. As-
signments include developing and applying simu-
lation techniques to the solution of complex
aircraft problems, using such techniques as
adaptive design, mathematical models and hy-
brid methods.

Systems and Operations Research — Advanced
degree in mathematics, statistics, engineering
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or physical sciences with a knowledge of systems
engineering or operations research. Knowledge
of computer programming is desired. Systems
Research positions involve studying and develop-
ing analytical models in support of technical
management for evaluation of alternate airplane
or system design concepts. Operations Research
assignments include research in management
sciences involving decision making and opera-
tional problems, and assisting in the formulation
and solution of these problems.

Salaries are competitively commensurate
with your experience and educational back-
ground. Moving and travel allowances are
paid to newly hired personnel. Boeing is an
equal opportunity employer. Send your
resume, today, to: Mr. Thomas Sheppard,
Commercial Airplane Division, The Boeing
Company, P. 0. Box 707-CAS, Renton,
Washington 98055. ’

BOLCING

COMMERCIAL AIRPLANE DIVISION

Other Divisions : Missile & Information Systems
Space o Supersonic Transport « Vertol « Wichita
Also, Boeing Scientific Research Laboratories
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The Forum is offered for readers who want to express their opinion on any aspect
of information processing. Your contributions are invited.

A

PRACTICAL

VIEW OF
UNIVERSAL CREDIT

Most of us have long recognized the
possibility of reducing the use of cash
and the volume of checks and credit
charge - documents through the evolu-
tion of systems utilizing any of a
variety of possible media to facilitate
auvtomatic transfers and credit charges
on-line and/or off-line. The prospect
has been an engaging one and, re-
cently, with the emergence of more
suitable equipment and facilities, the
concept has received rather wide at-
tention. On the more conservative
side there have been discussions of a
national identification card or a na-
tional credit card; on the more glam-
orous side, terms such as the “money
card” or “money key” have been in-
troduced. Such discussions inevitably
lead to conjecture of a cashless, check-
less society.

automatic transfer

In general, a nationwide or world-
wide identification medium is en-
visioned — perhaps a card, contain-
ing a number uniquely identifying
the individual (together, perhaps,
with additional data) to facilitate the
automatic transfer of funds and ex-
tension of credit through a network
of interconnected computer facilities
accessible  from inscriber/outscriber
devices located in business establish-
ments and, perhaps, from instruments
in the home.

Let me state that | believe these
thoughts portend the direction of fu-
ture developments, but the concept is
not new and little will be achieved
in the way of actual progress by
merely popularizing the topic.

To date, one fundamental point
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seems to have received relatively little
attention — yet it is decisive for it is
the question of return. Any of the
systems contemplated involve very
handsome investments and, without
a satisfactory return, these invest-
ments simply will not be made. The
concept and the hardware techniques
are captivating but one of the time-
tested ways of losing money is to
start with a hardware technique and
attempt to develop a marketable sys-
tem around it. Instead, one must com-
mence by identifying o potentially
marketable service, determine the
market and the minimum service needs
in relation to maximum market po-
tential, develop alternative systems
meeting these needs and, for a “least
cost” system, evaluate the market in
light of the prices necessary to make
such a system profitable.

To my knowledge, very little has
been done along these lines. Let's
explore some of the considerations.

method of identification

The over-all concept — a universal
identification system — would embrace
credit card and cash transfer trans-
actions and ‘would extend to some
type of credit information interchange.
This concept requires identification of
all individuals in the population for
it is, perhaps, as important to identify
those who are unworthy of credit as
it is those who are. On this basis,
any numbering system considered
should embrace the total population.

Another consideration might be the
credit identification medium. Should
it be a card; if so, to what extent
should an effort be made to make it

self-identifying; should it be both vis-
vally and machine readable —in ef-
fect, what are the requirements? Who
should issue it, what is the cost, how
should the cost be allocated, what
return can be assured on this invest-
ment? These questions are associated
with the corollary subjects of applica-
tions and services. Broad areas for
study would include: 1) access to an
increasingly large clearinghouse of
credit information, 2) credit card sales
transactions, 3) automatic cash trans-
fers, etc.

From just this brief review, two de-
cisive considerations seem to evolve:
1) proprietary interest of individual
institutions, and 2) cost in relation to
the value of whatever added measure
of service accrues.

who pays whom?

The question of proprietary interest
is unclear and, certainly, extensive
study would be required before any
conclusion could be reached. Frankly,
however, | would find it difficult to
visualize wide approbation for any
system under which one organization
furnishes its customers at its expense
the medium to facilitate their trans-
actions with other organizations — in-
cluding competitors. In a way, it is
similar to the old problem of a res-
taurant accepting the credit card as
an indication of credit worthiness and
then handling the billing as part of
their own accounts receivable. Any
concept which relies wholly or in part
on a spirit of altruism is almost certain
to prove unrealistic in a competitive
environment.

Certainly these considerations do
not invalidate the over-all concept;
however, | believe they do indicate a
need for careful and thorough study.

Some of the problems to be re-
solved are, | believe, typified by one
of the applications which is frequently
discussed — credit card transaction
processing. | select this because it is
an activity with which we have had
years of experience. BankAmericard
is a general purpose credit card and
parallels in several respects the uni-
versal credit system that has been
suggested.

Our 50,000 merchant members use
some 55,000 imprinters which we sup-
ply —in addition to otherwise avail-
able imprinters. Just to gain some
feeling for the magnitude of what is
entailed (ignoring additional costs for
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cards and other facilities) 55,000 in-
scriber/outscribers for the “document-
less” operation at a minimum of, say,
$200 per unit, would alone represent
an investment of $11 million. For the
credit card application, the return on
this investment would have to be
found in three areas: 1) merchants’
operations, 2) cardholder utilization,
and 3) bank operation.

Keeping in mind the concept of the
total universal system but limiting our
attention to the credit card/charge
account function already performed
in the BankAmericard operation, let's
consider these three areas:

three comparisons

Merchants’ Operations. Instead of
imprinting a sales draft and complet-
ing it in a fashion which is more or
less customary in sales transactions,
the identification card would be in-
serted in an inscriber/outscriber and
pre-defined variable data would be
entered via a keyboard and adhering
to a fairly rigidly prescribed format.
The transaction would be immediately
transmitted to a data center where
it would be recorded or re-transmitted
(through, perhaps, other intermediate
-centers) to the center storing the card-
holder’s account. Keep in mind that
the $11 million investment did not in-
clude the cost of communications fa-
cilities, nor the data center equipment
— and these costs are sizeable.

Compared with our present Bank-
Americard system, it is difficult to
visualize any significant benefit to the
.merchant or at least any for which
he would be willing to pay an in-
creased fee. Immediate on-line credit
authorization might have some ap-
peal, but with a general purpose
credit card catering to a multiplicity
of small outlets as well as larger stores
and with the number and variety of
sales people employed, the proposal
seems to have very little added actual
valve potential for the merchant. It
will indeed be very slight if the credit
card limit covers the majority of pur-
chases without prior authorization —
and without liability to the merchant.

Cardholder Utilization. This mode
of processing implies the elimination
of the sales draft and, hence, a
change from “country club” billing to
some type of descriptive statement.
The customer’s acceptance of o de-
tailed statement is, to a large extent,
influenced by the accuracy and com-
pleteness of the descriptive - informa-

122

tion and this, in turn, relies on the
accuracy of the coding at the point
of sale. A single consolidated monthly
BankAmericard statement is rendered
to the cardholder covering purchases
from all merchants which means the
coding for descriptive billing would
need to embrace the products and
services marketed by 50,000 different
merchants. This is a problem which,
in itself, would require extensive study.
In addition, there are a number of
minor considerations including the
customer’s desire for a written de-
scriptive receipt for certain types of
transactions at the point of sale, etc.
In any event, it seems difficult to as-
sign any increased value to the card-
holder from this arrangement. The
difficulties (and sales and advertising
cost) of converting customers to a new
system are not, however, very obscure,

Bank Operation. Most of the sys-
tem proposals advanced under this
concept rely heavily on the value of
eliminating documents, particularly
punch cards, from the processing flow.
| believe this value is substantially
overestimated.

BankAmericard is a large opera-
tion, but of the total staff, fewer than
30 keypunch and sorter operators are
needed to handle the statewide vol-
ume of those activities directly related
to document processing. Additional
people are invoived in computer oper-
ations and. various accounting func-
tions, but many of these positions
would remain relatively unchanged
and others would be offset by differ-

" ent positions created by the new sys-

tem. Our analysis leads us to the
conclusion that there is limited poten-
tial return in this area.

Immediate detection of fraudulent
use of credit cards, of course, offers
some potential if one assumes (to the
merchant’s displeasure) verification of
every transaction. Credit losses occur-

ring after the transaction was ap-

proved would, of course, be largely
unaffected.

The reduction in postage expense
achieved by not returning sales drafts
would be more than offset by the
problems of descriptive billing, tracing
questionable items,. incorrect coding
by merchants, etc. (While the postage
savings to be achieved through the
elimination of checks with the “uni-
versal” system is more significant, it
does not appear that this saving will,
at an early time, defray the sub-
stantial cost of the hardware and
communications network required by

the “cashless” society, let alone the
tremendous sales and advertising cost
required to re-shape people’s habits.)

the need for perspective

| agree there is unquestionable
merit in the possibilities suggested by
the universal information interchange
concept that leads to the “cashless”
society. My comments are meant only
to bring it into proper perspective and
suggest that if progress'is to be made,
it must be approached with realism —
not emotion.

In the final analysis, without the po-
tential for profit, the investment will
not be made. Of immediate import-
ance is our failure to address ourselves
thus far to a question which must be
resolved to provide a sound founda-
tion for such systems. This is the
adoption of universal identification
numbers to uniquely identify every
person, agency and enterprise. Every
adult now has a proliferation of num-
bers — numbers for telephones, drivers
licenses, o variety of credit cards,
bank accounts, loans, insurance poli-
cies and a hbst of others. And we
hear on every side the complaint that
people are treated as numbers — not
as individuals. The chances of over-
coming this last objection would be
enhanced by substituting a single
identification number for the great
variety now used. If numbers cannot
be eliminated, they can be reduced —
and one number would be far more
convenient and acceptable to the indi-
vidual if it served for a wide range of
transactions. »

Because of its widespread use, the
logical candidate for such an identi-
fication number is the Social Security
number — or taxpayer’s identifying
number. The addition of a transposi-
tion check digit to the number to as-
sure accuracy would be relatively sim-
ple. Indeed, the number could event-
ually be assigned at birth to identify
individuals throughout their lifetime. |
venture to forecast that the “cashless”
society and the “checkless” society
will not come to pass without such a
number, nor will the real potential of
advanced information systems be re-
alized.

If we are really serious about the
universal information interchange con-
cept, let's consider this first unglam-
orous, but vital, step. If we are not,
we can simply continue to talk about
the glorious future.

— A. R. ZIPF

DATAMATION



to produce
-~ MAC Panel
computer tape”?

Ittakes the individual technical skills
and knowledge of a lot of people.
Chemists. Physicists. Engineers.
Technicians. Each is an expertin his
own field, and all work as a coordi-
nated team to produce the finest
qualily computer tape possible.
They know their jobs and they know
computer tape applications in the
field of data processing. Because
they also take immense pride in the
products they produce, they insist
on the best equipment and highest
standards of uniform quality control.

MAC PANEL MANUFACTURES HEAVY-DUTY COMPUTER TAPE-

what
does
It take

MAC's specially constructed build-
ing, air washing and filtering equip-
ment, and exacting temperature and
humidity controls are the result of
this insistence on quality. And, the
same degree of care given to assur-
ing perfect atmospheric conditions
is given to the inspection and main-
tenanceofall MAC Panel equipment.

in addition, uniform quality control
tests are made after each of the pre-
cise, scientifically controlled steps
in the manufacturing process. Each

reel of tape undergoes an exhaustive
final test before it's approved for
shipment. This final, full-width, all
channel testing actually duplicates
and exceeds the most critical high-
speed transport read-write perform-
ance requirements.

See your MAC representative for all
the facts. He can show you how
MAC Panel skills, equipment and
uniformity of quality control com-
bine to guarantee uniformly supe-
rior computer tape performance.

CIRCLE 2 ON READER CARD

MAC PANEL COMPANY - High Point, North Carolina

FULL-WIDTH TESTED AND GUARANTEED AT DENSITIES THROUGH 1600 BPI




Insomebusinesses
itpaystobeslow

That’s right, slow. You just don’t need that hot .5  ating margins overa 0°to +65°C temperature range
usecor 2 usec memory you've beendreamingabout  even with a 10% variation in dc input voltages.)
if your digital applications are data transmission,  You save money (about 50% in fact) because with
process control, data display or any of hundreds of  slower memories we're able to use fewer compo-
other commercial and military applications. nents. Less critical components. And our produc-
It costs a lot of money to make fast stacks and add 7 tlon and testing techniques are simpler.
the electronics that will keep them honest. We're ready to support everything
We know. We make them. For bUSI e : we've said through actual
nesses that need them. . ~ demonstration. We do
But what plenty of businesses it every day. We know
need is wide operating margins, ‘more about memory
low cost and reliability. What . system construction
you get with slower mem- than anyone else in
ories. b the business, and'are
Take our 8 usec core mem prepared to deliver
ory systems. They may be fast ‘ new concepts in design,
enough to do the job you need done packaging and organization.
And they have wide operating margins : Send for our Bulletin 3003, and
over a broad range of environmental conditions. tell us about the appl|cat|on you
(Our FX-12 system shown here has wide oper- have in mind. Just a few lines on your com-
FERROXCUBE CORPORATION OF AMERICA pany letterhead will do. Think slow. But act fast.
Saugerties, New York. '
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