


Varian Data Machines'
‘new 520/i dual environment

computer gives you |

2 computers in 1 -

....almost.

We've designed our new 520/i computer with enough hardware power to handle dual,
independent tasks that would often require two computers. That's why we’ve called it

a dual-environment computer. :

With its two complete, independent sets of hardware registers, including index registers,
the 520/i efficiently runs parallel programs or efficiently processes background and
foreground information.

Since each program uses its own set of registers, a single 1.5 microsecond instruction
transfers control from one environment to the other. This dual-programming capability
keeps housekeeping to an absolute minimum. And whatever your data format or word
length, the 520/i performs arithmetic in 8-, 16-, 24-, or 32-bit lengths within the same
program! And each program can change its own precision at any time.

So if you think you have enough work for two computers —see if the 520/i will do the job.
The new Varian Data 520/i with a 4K memory sells for $7500. If you would like to know
more about it, write for a Varian 520/i brochure.

\varian data machines ‘

2722 Michelson Drive e Irvine, California 92664
(714) 833-2400 o TWX (910) 596-1358

SALES OFFICES: U. S., Santa Monica and San Francisco, California; Vernon and Westport, Connecticut; Chicago, lllinois; Houston, Texas;
Fort Washington, Pennsylvania; Washington, D. C. INTERNATIONAL: Australia, France, Germany, Sweden, Switzerland, United Kingdom
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Tally makes the broadest line of data communications
equ1pment on the market today. And if you have a “mixed
bag” systems problem which calls for data entry or high

* speed printout in conjunction with data communications, we

have the answer. Tally systems take source data from
perforated tape, magnetic tape, or punched cards and
transmit it at 1200 words per minute (12 times faster than
TWX) over ordinary telephone lines. The new Tally Serial
Printer prints out hard copy data at 60 characters per
second. The Tally 4021 “stand alone” send/receive %2 "
magnetic tape terminal operates with any Tally
transmission system to provide computer compatible tape.

Tally has a nationwide network of service stations
working directly with the Seattle Test Center
to solve any problem quickly and economically.

For full information, please write or call Tally
Corporation, 1310 Mercer Street, Seattle, Washington
98109. Phone: (206) 624-0760, or contact one of
the regional offices listed below.

Los Angeles: 1222 E. Pomona, Santa Ana, Ca. 714-542-1196

New York: 45 N. Village, Rockville Center 516-678-4220

Chicago: 33 N. Addison Rd., Addison, Ill. 312-279-9200
Washington, D.C.: 1901 Ft. Myer Dr., Arlington, Va. 703-525-8500

Seattle: 1310 Mercer St., Seattle, Wash. 206-624-0760
England: 6a George St., Croydon, Surrey MUN-6838

TALLY "
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How to make any

1130 PLUS!

TS-1130
new
compatible
magnetic
tape system

expands
‘capabilities
of
IBM-1130

7 AND 9 TRACK MODELS provide medium speed trans-
fer rates for reading/writing IBM-compatible tapes. Tape
transport mechanism and all electronics are in one attrac-
tive cabinet, designed to harmonize with computer decor.

FULL SOFTWARE SUPPORT is included through 1130
FORTRAN and the Disk Monitor system. Capabilities of the
IBM-1130 are significantly extended in commercial and
industrial applications. Efficient utilization of file data is
now possible between the IBM-1130 and the IBM-360 or
other medium-to-large scale computers.

MULTIPLE TAPE UNITS allow the IBM-1130 to perform
tasks which have previously required higher-priced con-
figurations. New Infotec concepts in magnetic tape system
engineering and design make the TS-1130 available at a
surprisingly low price.

TS-8, TOO! This magnetic tape system (companion to the
TS-1130) adds important “plus” to any of the DEC family-
of-8 computers. IBM-compatible, with software support, it
is completely self-contained, ready for rack-mounting, or
packaged in compact cabinet.

For literature: Infotec, Inc., Dept. D .
22 Purchase Street, Rye, N. Y. 10580 914/967-1325

INF@T

INFORMATION TECHNOLOGY
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r_yv'a.ttention getti’,ng'perfbrma‘

JHATS
AUTOFLON !

Both Lamhorghini ] Miura and ADR’s AUTOI-‘LOW
offer attention getting periormance !

AUTOFLOW users at over 300 installations agree that
they're enjoying ultimate performance in automatm
flowcharting—with AUTOFLOW. = ,
ADR's AUTOFLOW, a Computer Document ‘
System, is a proprietary, automated flowcha
system that accepts FORTRAN, COBOL

System/360, 1400 and
series, RCA Spectra 7

performer——-
AUTOPLOW

ADR is an equal upportumty emplayer

APPLIED DATA RESEARCH, INC.
ROUTE 206 CENTER, PRINGETON, N.J. 08540 « PHONE: 809-921-8550

Offices in principal cities throughout the world.
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LOGICAL DESIGN: MEMORY ELEMENTS, by Peter L. Lindley.

Ina logicgl extension of his May article on decision elements, the author presents
a concise introduction to the basic design of memory elements.

THE TIME-SHARING MARKET: ASSETS AND LIABILITIES, by
Herbert S. Kleiman.

Marketeers should be aware that there are businessmen living in the Midwest who
have never heard of time-sharing.

DYNAMIC MULTIPROGRAMMING AT DOUGLAS, by Clifford
H. Jenkins. ‘

The company’s computer center has three 360/65’s, each with a megabyte of core,
and reports a happy conversion from 7094’s.

A PRESIDENT’S VIEW OF MIS, by Terrance Hanold.

A management oriented inliormation system has become essential for the modern
firm but it’s the user’s problem to design it.

INFORMATION SYSTEMS: A BRIEF LOOK INTO HISTORY, by
David M. Sage. |

Present information systems have their roots in methods devised hundreds of years
ago; a study of these early systems may help understanding of today’s techniques.

FIVE NEW COMPUTERS :
From Lockheed, the MAC 16 . .. Data General’s MSI NOVA . . . A large-scale
hybrid by EAL . .. Motorola’s first born . . . Scientific Control’s 4700.

A VISIT TO JAPANESE COMPUTER CENTERS, by T. Tamaru.

The manager of a large U.S. metropolitan area computer center meets his coun-
terparts in Japan for a discussion of methods and equipment.

THE USA STANDARD—COBOL. A report.

PRESENTING PAPERS FOR PLEASURE AND PROFIT, by David
M. Jones. ‘

" FJCC visitors who have not submitted a paper—or have had one rejected—will

find here some tested guidelines to success.

THE 1968 FALL JOINT COMPUTER CONFERENCE. A preview.
AEROSPACE SOFTWARE SEMINAR

A report on an ACM professional development session.

NEWS SCENE

The real news on WWMCCS is in the Pentagon’s covering letter Jor the prelim-
inary specs . . . Trade groups are hollering about ATGT’s proposed new tariff . . .
University Computing is moving on a common carrier plan . . . PL/I forum con-
cludes the language is alive and well, but B 6500 may be the best machine for it.

SYSTEM SPOTLIGHT
Built around a CDC 1700, a system at Litton Guidance and Control Systems han-
dles automatic checkout of in-process products.

datamation departments

17 Look Ahead 1233 World Report

21 Calendar 239 Washington Report
23 Letters to the Editor 241 Books
41 The Editor’s Readout 257 People
149 News Briefs 271 Datamart
201 New Products 275 Index to Advertisers
225 New Literature 283 The Forum






- Notanotherdiskpack?

New Audev Disk Pack
.ltservesyouright!

We're not satisfied just to lease
or sell you an Audev Disk Pack.
Maybe you won't be satisfied
just to have a unit that meets
the most exacting physical and
magnetic parameters in the
industry? Possibly, you need
more than Audev’s complete
compatibility with all existing

100 and 200 track drives.
That’s why a full measure of
old-fashioned Audev service is
packed with each Disk Pack.
Through the years, this desire
to give our customers better
service has helped us sell a lot of
computer tape. We expect to
sell a lot of Disk Packs too.

AL.u:lev

DISK PACKS AND COMPUTER TAPE

Audio Devices, Inc., a subsidiary of Capitol Industries, Inc., 235 East 42 Street, New York 10017




; General
Electric is -
demonstratlng

theonly

3-dimensional

|nformat|on
system

Visit us at the Fall Joint Computer Conference, Island P



Maybe you're already doing batch
processing, remote batch, and
time-sharing. But you're using sev-
eral independent computers. Watch
what happens when you replace
them with a single GE-600, the only
information system today that can
operate in all three dimensions of
information processing:

You'll imp‘rove throughput. The GE-600 can handle
63 jobs concurrently through multiprogramming.
With multiprocessing, you can handle these jobs even faster.

You'll do more with less system. The GE-600 can flex itself
to handle any variety of workload — from 1009% batch
processing to 1009 time-sharing, and any combination
between. You don’t need several systems, all big enough to
handle specialized peak loads. The GE-600 adapts to your

changing job mix.

You'll save money at. satellite facilities. Compact GE-115
computers and keyboard terminals at your remote oper-
ations-link up with the central GE-600. This gives your
small satellite systems big system capability.

You'll put your organization on line. All your files are
contained in a common data base. Every computer, every
terminal, in every mode has access to it. With time-sharing,
‘ , you can give your technical people fingertip

- ey access to an on-line computation capability.
’”M“’TE You can give management immediate
paTck access to the facts of the business.
o You can give your salesmen

' their order-enitry system . . .
your warehouses their dy-
namic inventory system.

You'll put your programmers
on line too. They can develop
their programs at time-
sharing terminals. They can
maintain their source pro-
gram files in the system.
They can initiate time-
sharing or batch-mode jobs in
debugging mode or for production
processing.

No waiting for key punch, collation, and
batch-mode turn-around.

Discover the three-dimensional world of the GE-600. Ask your
General Electric Sales Representative for a demonstration.
Or write Section 290-25, General Electric, 1 River Road,
Schenectady, N. Y. 12305.

GENERAL ELECTRIC
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Come |
see for yourself

Demonstration |
of a remarkable new computer output system

A computer printer
that prints
20,000 lines a minute!

« Save labor costs
« Save equipment rentals
« Save 80% in consumables expense
« Save 98% in storage space
» Save 85% in audit trails storage expense
« Deliver 18,000 pages of information in one hana
o Place information at fingertips with desk-top
inquiry stations ‘
« Retrieve any one of thousands of pages in seconds

Call your nearest Stromberg Datagraphics office collect
for a no-obligation free demonstration.

Atlanta (404) 688-9150 Boston (617) 326-7510
Chicago (312) 325-4310 Cleveland (216) 382-7854
Dallas (214) 368-5238 . Dayton (513) 263-3907
Dearborn (313) 274-3141 Houston (713) 5629-5867
Los Angeles (213) 828-5621 Miami (305) 665-5441
New Orleans (504) 486-6234 New York (212) 245-5000
San Francisco (415) 781-3435 Springfield (217) 5628-5181
St. Louis (314) 997-2630 Washington (301) 654-6616

Call today, or write Micromation Demo,

Stromberg Datagraphics, Inc. ;
P.O. Box 2449, . Mov.mg
San Diego, California 92112 more information,
more places,
on time.

Stromberg Datagraphics, Inc.
A SUBSIDIARY OF GENERAL DYNAMICS

, CIRCLE 11 ON READER CARD
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Printout from CRT or electron beam generated
microfilm at 50-60 pages per minute.

- Getting printout from
‘ electronically-generated
microfilm is a lot faster
than it used to be.
What makes it faster is the
Xerox Copyflo 11
Continuous Printer.
It takes your microfilmed
data and turns it into sharp,
dry positive enlargements
at the rate of 40 feet
per minute.
“And you can have those
ccopies on ordinary (not
pre-printed) paper, trans-
lucent intermediates
- or offset master material.
Want to'know more? Write
Xerox,Dept. 8, Xerox Square,
Rochester, New York 14603 -
and we'll have an engineering
product specialist contact you.

XEROX CORPORATION, ROCHESTER, NEW YORK 14603 OVERSEAS: SU
s : AND THROUGH RANK XEROX LTD., FUJ1.XERCX
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CALCOMP GPCP

(General Purpose Contouring Program)

This program automatically plots functions of two in-
dependent variables in the form of contour diagrams
or maps. Written in FORTRAN 1V, it is easy to use,
extremely flexible, accurate, economical. It is about
30 times faster than manual and does jobs impossible
to do by hand. Used with any CalComp plotter system,
GPCP can be applied to such fields as geophysics,
meteorology, engineering, biology and medicine.
Now available for a one-time lease charge of.. $10,000

CALCOMP THREE-D
(Perspective drawing software package)

This program is a set of FORTRAN subroutines for use
with any CalComp digital plotting system to produce
perspective drawings of surfaces. It can also generate
stereoscopic views of surfaces, and, with CalComp
Model 835 microfilm plotter, can produce animated
films. Easy to use, flexible and economical, THREE-D
can be applied to such fields as marketing, engineer-
ing, toolmaking and designing.

Now available for a one-time lease charge of... $3,000

CALCOMP FLOWGEN/F

(Flowchart software package)

This program allows any computer programmer to
automatically produce flowcharts of his program on
any CalComp plotting system. An extremely useful
tool in documentation of checked-out programs, it is
even more valuable during the check-out phase of a
new program or a new computer. FLOWGEN/F is fast,
time-saving, accurate.

Now available for a one-time lease charge of... $4,500

CAGROV®

Standard of the Plotting Industry

California Computer Products, Inc., Dept. D-11
305 N. Muliler St., Anaheim, California 92803
(714) 774-9141
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The name of
the game is

SRSATILITY

Whether you’re figuring on commercial time sharing or on-line real time processing,
Burroughs figures you need versatility.

Communications versatility—with remote terminals that are easier to use, more
efficient, better suited to the jobs you need to do. That’s why we’re improving our time
sharing and on-line systems to offer you CRT displays and remote computers (like
our new TC 500) in addition to teletypes and telephones.

Programing versatility—with more freedom of choice, compile-and-go ability,
fewer restrictions. That's why our systems let you program in muitiple languages,
write programs of any size, update or access multiple files instantly.

Enough talk about versatlhty' Share some tlme with us at the FJCC and see for
yourself!

OO0

Burroughs

CIRCLE 14 ON READER CARD
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look ¥ ahead

UNIVAC QUIETLY PLANS
MAJOR EDUCATION ENTRY...

With the development of COPI (Computer-Oriented
Programmed Instruction), Univac has begun an

- ambitious move into the -educational market that will
lead to multi-1108 systems capable of handling a
thousand terminals.

COPI-I, the research version of the language,
is now operational on the Univac 30-bit machines--
such as the 1230 MTC, 642B, and 494. Reason for this
_ starting point is that the development group, headed
e : by Robert G. Milburn, Jr., is part of the Federal
Systems Div. in St. Paul, formally known as the
educational systems development group, customer
services division.

COPI-IX, which will be released in several
levels of capability, is now running on an 1108 in
level A form. The B version has been specified--
apparently to the satisfaction of one federal
government agency, which has already signed a contract
for it--and will be released in the spring of '69.
Level C, scheduled for next summer, will be both
cpu~ and terminal-independent.

Univac's marketing plan is to sell the concept--
with a very wide choice of equipment, depending on
v the need of the customer. COPI-I, for example,
can make use of all Univac keyboard terminals plus
the military 1551 crt display unit. COPI-II takes
Model 33 or 35 and the Uniscope 300 displays (which
! United Airlines just bought a flock of). And a
lower=cost version is in the works. Thus, with
the completion of level C, a customer might go for
a 10-to-l4-scope 9300, anywhere up to the monster
1108 combinations. A special language--DISLAN--has
been developed for handling the displays. Level C
will also include a JOSS-like interpretive calculation
mode, a PL/I-1like string handler to allow course
writers a means for setting up algorithms suiting
their specialty.

The company is also investigating the preparation
of course materials and may work together with an
educational institution on this thorny aspect. First,
predictable development of course materials: a system
for training programmers, to be ready for in-house
operation next summer.

-
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...IBM ON MOVE T0O

IBM reportedly is planning to become a major factor in
the dp education field. Two recent developments
support the rumor:

' IBM education centers in Dallas, Boston, LA, and
Washington will offer "Fundamentals of System

Science” beginning Jan. 1, to those with minimum dp
training and experience who can pass the ATPP, a
widely-used aptitude test, and who have access to a

Sub_sidiary of F. D. Thompson Publications, Inc,
Dept. D, 35 Mason St., Greenwich, Conn. 06830
Send me your free catalogue by return mail. 1 under-
stand there is no obligation and no representative

American Technological Institute

—-— e
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S computer (e.g. working dp technicians). The course
lity § will consist of 10 weeks' hands-on training, followed
the by six weeks of classroom work. The first 10 weeks

will cost $3500, the final 6, $2500. Significantly,
S | until now, the only dp training IBM has offered on

November 1968 17



Instant software

company
anyone?

Call it Acme Software, All
American Software, World-
wide Computer Technology.
No matter what you call it,
you are part of the rage of the
late sixties—the software syn-
drome. A couple of desks, a smat-
tering of jargon, a rough knowledge
of what it’s all about, some
borrowed money—and you’re in
business.

Reminds us of the semiconductor
spin-off binge of not so long ago.
Anybody with a nanosecond’s edge
on R&D or a new wrinkle in a pas-
sivation technique rented a garage
and had a go at it.

Some of them made it. More went
down the tubes. Not because they
didn’t have talent and technical
knowledge. But for a lot of other
reasons that sum up thusly: they
failed to convince the market place
that they were around to stay. And
customers didn’t want to take the

risk of trusting them with impor-

tant business.

And that elusive goal of gaining
the customer’s trust becomes even
more difficult to achieve in today’s
software industry. Customers are
getting continuously more sophis-
ticated and enlightened. You can
dazzle them with mystique com-
bined with a cheap solution. But
before they sign on the dotted line,
they’re likely to ask some searching
questions. Such as—why do you
think these cost estimates are real-
istic? Or—do you really have
enough good people so that we can
‘count on continuous talent, not
just warm bodies? And—will your
company be around not only to
complete the work but to give us
support with the results?

Does the increasingly tough cus-
tomer attitude mean an end of new
company growth in the software
field? We doubt it. Freedom to take
a risk is what drives many an excel-
lent mind out of the cool, restricted
corporate offices into the hot little
loft above the candy store. We
know that. We did that once upon

18

But it’s no
longer the same ball game.

We’ve seen the software industry
grow, change in structure, and grow
some more. Getting established in
this business was difficult enough
six years ago. [t is many more times
as difficult today. Not only because
of the thousands of small compet-
ing companies. But because of the
performance records of the leaders.
You may deem it self-serving, but
let’s look at our own record:

We’ve worked on such projects as
simulating the moon mission of
Surveyer E for Jet Propulsion Lab-
oratories; assisting the Michigan
Department of Public Health to
implement Project ECHO; imple-
menting an election reporting sys-
tem for CBS; and launching Atars,
the fully automated airline reserva-
tion system for travel agents. And
many others.

And along the way we’ve gathered
financial strength, management
skill, experience, organizational
structure. Important customers can
place their trust in ds. And they
know it. A few years ago there
weren’t any firms like ours. And
that made it a lot easier to get
started. '

Today, there’s a handful. We tend
to think they’ll continue to draw
the most challenging work and the
most demanding customers. And
we think they’ll continue to offer

software talent its best opportunities.

So whether you're a potential cus-
tomer or a potential employee,
please drop in. To our cool corpo-
rate offices. But bring your own
candy. The nearest store is now two
blocks down the street. °

. . ° ®
informatics inc’ /I
5430 Van Nuys Boulevard [ |
Sherman Oaks, California 91401
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look ahead

NEW MA BELL TARIFF
~ ANSWERS SOME
EDP OBJECTIONS

DAVID TACKLES GOLIATH

GE RETAIL SYSTEM
OPENS OFF BROADWAY

November 1968

a tuition basis has been a 4-week course in NYC. This
one is given by SRI, a subsidiary, and is restricted
to those with at least five years' experience in
computer technology.

Science Research Associates, another subsidiary,
meanwhile has begun marketing two programmed
instruction courses~-devoted, respectively, to
programming the 360 in Fortran and Cobol.

EDP industry reaction to a new AT&T foreign attachment
tariff permitting interconnection of customer-supplied
communications systems and terminals through a "data
access arrangement"--a signal controller and a
protective device--was less than enthusiastic.

A dp industry spokesman said the new offering
was a "noticeable improvement" over its predecessor--
the foreign attachment tariff proposal Bell filed in
September--but he still had objections.

"Bell has said the protective device will cost
the user $10 for installation and $2 per month for
service. Whether there will be an additional charge
for the controller, and if so, how much, is unclear.
We know of a company now selling both devices as a
single unit, to independent phone companies in '
California, at a price which allows the equipment to
be rented to the user for no more than $2.50 per
month." (The company, reportedly, is Computer Security
Systems, Beverly Hills, Calif.) "Furthermore, the
independently made equipment provides automatic
answering/calling capability, while the Bell
arrangement doesn't. This is a feature we must have."

According to Bell spokesman, the phone company
will add automatic calling/answering to its data
access arrangement "by Jan. 1."

It seems likely that Ma Bell's customers and
their suppliers will accept the new tariff offering
provided the automatic calling/answering feature
materializes and provided charges for the data access
arrangement are lowered. The dp industry probably
will continue pushing for further concessions, but its
two chief spokesmen--EIA and BEMA--may be hamstrung
by lack of enthusiasm; it is known that some members
of both groups were willing to accept Bell's September
offering.

If the new proposal brings about a truce, AT&T
will retire from the bargaining table still in control®
of the terminal and system interface. Independent
equipment makers will still be locked out of a
substantial market, and users will still be able to
exploit the benefits of better terminal equipment only
as fast as Ma Bell and/or FCC allows.

Dave Ferguson, president of Programmatics, Inc.,
tackles IBM head-on this month with announcement of
PI Sort (for DOS), a type-one program of which No. 1
has been--so far--proud (see New Products, p. 201).
Users balking at paying PI for a program available
free from IBM may first want to check out sort times
of the two functionally identical packages.

|
GE edp people, moving in small quiet numbers around
the National Retail Merchants Assn. edp conference
in '67, were at the Montreal show in October in
fuller force. The GE retail systems group has moved
from Paramus to Phoenix and seems to be gearing up
to provide on-line point-of-sale systems using

(Continued on page 251)-
19



the $188,000 graphics terminal

that costs *60k

It used to be you had to spend that
kind of money to do meaningful work
in computer graphics. Now you can
buy a complete interactive terminal
from Adage for $60,000 — and get a
lot better performance. That's our
model AGT /10.

You can display more than 4500
vectors at 40 frames per second with
resolution better than 100 lines per
inch. ''Straight” lines are really
straight. They meet where they're
supposed to, and they are uniformly

printed
circuit
layout

o —

on-line
signal

analysis ERIIEIRRRRREY

NNVC. WY L. KD moicey

bright regardless of length. And only
with the Adage AGT /10 do you get
built-in scaling and translation.

Every AGT /10 comes with its own
powerful 30-bit word length processor
with basic 4K of core memory and
teletype 1/0O. A complete line of 1/O
peripherals is available as well as
core memory expansion to 32K. Soft-
ware furnished includes a resident
monitor, a FORTRAN compiler (for
systems with at least 8K memory), an
assembler, and a set of graphics
operators. The standard package also
includes a library of utility and service
routines with full provision for com-
municating with the central computer

business
management
systems

facility via dataphone interface or
direct data channel access.

The terminal console houses the
large-screen CRT with light pen, and
comes equipped with function switches
and controls. Graphics hardware
options \include joystick controls, an
input data tablet, a character gen-
erator, and photographic hard-copy
output.

<

©
®©

&

Gy
YTV
QP ||

If you'd like more information about
our under-priced AGT /10, or a 16 mm
movie showing the Adage Graphics
Terminal in action, write D. Sudkin,
Marketing Services Manager, Adage,
Inc., 1079 Commonwealth Ave., Boston,
Massachusetts 02215.

<t gan

> o'}“.
3
(D machine-
aided
(D drafting
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calendar

DATE

Jan. 13-14

Jan. 15-17
Jan. 21-23

Jan. 30-31

Feb. 13-14

Mar. 24-27

Mar, 26-29

March 30-
Apr. 2

Apr. 1-3

Apr. 21-23

May 7-9

May 14-16

" May 27-29

TITLE
Symposium: Applica-

tions of Sea-Going
Computers

2nd Annual Simulation
Symposium

15th Annual
Reliability
Symposium

3rd Annual Statistics
Symposium

Mgt. Conf: Expanding
the Service Center
Markets

Int‘l. Convention &
Exhibition

16th Int'l. Meeting

Graphics Conference

6th Annual Meeting &

Technical Conference

Conference: Effective
Use of Computers in
the Nuclear Industry

International Joint
Conf. of Artificial
Intelligence

Spring Joint Computer
Conference

Symposium: Man'’s
Environments-Display
Implications &
Applications

November 1968

*

LOCATION

San Diego

Tampa
Chicago

Los Angeles

Las Vegas

New York City

New York City
Urbana, ill.
Cincinnati
Knoxville

Washington,

D.C.

Boston

Arlington, Va.

SPONSOR/CONTACT

Marine Technology
Society, P. O. Box
2158, La Jolla,
Calif. 92037

Simulation Symposium,
P.O. Box 1155, Tampa,
Fla. 33601

. IEEE, 345 E. 47th St.,

New York, N.Y. 10017

ACM/Business Adm.
Ext. Seminars, Rm. 2381
GBA, UCLA,

Los Angeles 90024

ADAPSO, 420 Lexington
Ave., New York,
N.Y. 10017

IEEE, 345 E. 47 St.,
New York, N.Y. 10017

Inst. of Management
Sciences/B. Mayer,
SBC, 1350 Ave. of the
Americas, New York,
N.Y. 10019

W. J. Poppelbaum,
Univ. of lllinois,
Urbana

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

Oak Ridge National
Laboratory, P. O,

Box X, Oak Ridge,
Tenn. 37830 _
ACM/Rebecca Prather,
Hycon Co., 700 Royal
Oaks, Monrovia, Calif.
21016

AFIPS, 345 E. 47 St.,
New York, N.Y. 10017

Soc. for Information
Display, P.O. Box 187,
Kensington, Md. 20795

It Costs Less And Saves
More In Communication
Charges . . . The TTC-1000
Concentrator will transmit up
to 38 independent channels
of data over a single voice
grade telephone circuit. You
can intermix data input speeds.
There's error control to stop
terminal disconnects. Best of
all, its competitive price will
increase the savings you de-
rive from multiplexing. We'd
like to tell you more about the
TTC-1000. Call or write us
today.

TELECOMMUNICATIONS TECHNOLOGY

TEL-TEGH GORP.

9170 Brookville Road
Silver Spring, Maryland 20910
(301) 589-6035
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Here they are: 3 new Wilson Jones program documentation
and verification tools. Designed to make the programmer’s job
easier and more efficient in computer systems of every size.

Program
Verification
Organizer

For source documents, printouts
and control cards of irregular or
unmatched volume. Three sepa-
rate elements: a “Super-Flex”
Nylon Post Binder for 147/s"” x 117
unburst sheets; a “Super-Flex”
11 x 812" prong fastene

“Source Book” v

with a set of 5
Index Sheets;

and 10 insertable EDP Titles; and
a clear vinyl 147/s” x 11” Envelope
for 150 parameter cards. Loaded
Organizers can also be prepared
for filing in the Wilson Jones
“Data-Racks” with the addition of
Hanger Sets.
No. 02-1411M.

$4.25 complete.

‘No. 03-1411.

ASK YOUR OFFICE OR “TAB” SUPPLY DEALER FOR FULL INFORMATION OR WRITE:

WILSON JONES

INVENTOR OF THE NYLON POST SlNDER
A Division of Swénqﬁ)nzoylnc. 6150 TOUHY AVENUE - CHICAGO 60648

22

Program
Documentation
Binder

One-piece “Super-Flex” con-
struction for systems in which
source documents, parameter
cards, and the program printout
on 14 7/s” x 11" sheets are all of a
volume that can be housed in a
single unit. Occupies a minimum
of space...provides maximum
convenience. The -printout side
can be loaded from top or bottom
as in a Wilson Jones nyion post
binder. The document side in-
cludes a vinyl 11" x 8'/2”” Envelope
for control cards and an Index
with printed insertable Titles. 6
colors for coding source material.
$3.40 complete.

Control Card
Pocket-Indexes

Three 11”7 x 812" plastic pocket
Index Sheets. Each holds up to 40
punch cards. Pockets are stag-
gered to avoid bulking-up the
cards, Sheets have a tab for in-

sertable Titles, both to identify the
cards held and to serve as divider
guides to the contents of loose
leaf “Source Books,” Documenta-
tion Binders and Procedure Man-
uals. Index Sheets keep control
cards right with all related docu-
ments in the same sections of
ring or prong binders.

No. 2-11. Set of 3 sheets $1.95.

CIRCLE 17 ON READER CARD
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channel fog

Sir: '

After reading the article by Pearce
Wright (July, p. 23) “Time-Sharing in
Europe,” I come to the conclusion that
a mistake has been made in the title of
this article. It should have been “Time-
Sharing in Great Britain.”

Once Englishmen said “There is
some fog over the channel and the
continent is isolated!” This obviously is
also the opinion of your “European”
editor who discusses in detail the ini-
tiatives of most British universities but
has discovered nothing about time-
sharing in industry, state organizations
and universities of the main part of
Europe: the continent!

Poor information!

S.J. BoGAERTS
Brussels, Belgium

opscan protests

Sir:

Your item in Look Ahead (Aug., p.
155) implies that the National Shaw-
mut Bank of Boston controlled Optical
Scanning Corporation since they held
50.1% of our voting shares. The Na-
tional Shawmut Bank of Boston holds,
" as custodian without voting rights, the
shares owned by the American Re-
search & Development Corporation. As
of August 28, 1968, American Re-
search owned 32.2% of our voting
shares outstanding; these shares are
physically held in a custody account at
the Shawmut Bank. In the report pre-
pared during July 1967, by the Shaw-
mut Bank for the House Banking and
Currency Committee, it was clearly in-
dicated that the bank held Optical
Scanning stock in a custody account
without voting rights. The bank has no
members on our Board of Directors nor
do they in any way exercise control
over us.

DonaLp P. DENNIS

Coniroller

Optical Scanning Corporation
Newtown, Pennsylvania

flak

Sir:

Re Zinn’s article (“Instructional Uses
of Interactive Computer Systems,”
Sept., p. 22): I demand equal time for
.the Air Force. Zinn mentioned that the
1961 conference was sponsored by
System Development Corporation and
the Office of Naval Research. He neg-
lected to mention that Galanter’s book
“Automatic Teaching” (not “Auto-

November 1968

mated Teaching” as incorrectly given)
reports the proceedings of a confer-
ence sponsored in December 1958 by
the organization of which I have the
honor of being an employee, the Air
Force Office of Scientific Research. To
the best of my knowledge, this was the
first conference held on the subject.
HaroLp WOOSTER

AF Office of Scientific Researc
Arlington, Virginia :

"can do

Sir:

Re “CAI Languages: Capabilities and
Applications” (Sept., p. 34): As men-
tioned in another article in the same
issue, the name FocaL is, in fact, a
trademarked name used to describe a
joss-type language implemented by
the Digital Equipment Corporation on
the PDP-8 series. We have therefore
renamed our language CAN (Com-
pletely Arbitrary Name). Because of
the legal implications, we would be
grateful if you would draw your read-
ers” attention to this change. Although
I am forced to concur with the state-

ment about the often informal and ar- .

bitrary nature of documentation of
such efforts (we often are as guilty as
anyone else), a User's Guide to CAN is
available (for $1) from our Publica-

tions Dept., which not only describes
the language, but also includes sample
printouts (which, incidentally, are real
printouts and mnot simulated in any
sense). :

I should also like to draw your at-
tention to two minor inaccuracies:

. CAN does not provide a keyword facil-

ity, but does have simple partial accu-

The day of MAC
is here!

Pages 132 and 133
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We'll change your IBM1130

into a real-time and time sharing

computer forless than
$300a month.*

INTERRUPT

RESPONSE

INTERRUPT
S

INTERRUPT
RESPONSE
INTERRUPT
RESPON
INTERRUPT
RESPONSE
INTERRUPT
RESPONSE
INTERRUPT
RESPONSE
INTERRUPT
-RESPONSE
INTERRUPT
RESPONSE

Introducing the SYS 2113 data
acquisition and control system. For
use in monitoring a wide variety

of physical processes.

Now you can monitor medical, clinical or analyti-
cal instrumentation. Or, virtually any manufac-
turing or testing process or do data acquisition
and reduction, message switching and telecom-
munication. What's more, you can sample and
store data for later use, while processing other
tasks. (Software packages are available from SYS
and are written in IBM 1130 FORTRAN and
ASSEMBLY languages). We’ll send Seymour,
To get your IBM 1130 doing tricks it

never did before, we'll send Seymour, NOD
our engineering and programming wiz-

ard at no cost to you. Use him for a L
week. Then send him home. (Our other o
clients need him too.) %5 year lease— | |®

or we'll be glad to sell it to you for under |_|®[®/®
$13,000. For complete information on [®|®
the SYS 2113 (and Seymour) write, wire e
or phone. SYS ASSOCIATES, INC,,

D
2500 Lemoine Avenue, Fort Lee, N.J.
| 07024, (201) 947.3200. ' SYS

Hardware and software consultants

CIRCLE 18 ON READER CARD
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racy check. The language was de-
signed for implementation on FORTRAN
time-sharing systems (in our case GE-
265) and has also been implemented
on a PDP-10 system (with additional
instructions) by others; it may soon
appear on an SDS 940 system (again
elsewhere), We have it running on a
PDP-9 (single access).

Although CAN has every right to
appear in a list of CAI languages, we
feel it to be of strictly limited utility
and view it as a tool for teaching about
CAI rather than by CAL
Davip A. Ensor
Ontario Institute for Studies
in Education
Toronto, Canada

bread & circuits

Sir:

Dr. Kanner’s comments (“CAI: The
New Demonology?” Sept., p. 38) on
the failures of earlier teaching devices
to achieve results are particularly illu-
minating, appearing as they do in the
midst of a plethora of articles which
cover every aspect of CAI except, not-
ably, its results.

Mr. Rogers’ comments (“Current
Problems in CAIL” Sept., p. 28) on the
difficulty of getting a computer to
handle question categories like “define
a concept” or “explain how something
works” indicates a problem much
deeper than he has considered. For if
we refuse to recognize that man is in
some way a different mentality than a
machine, we will be shortly forcing
him into the mold of these machines.
After three generations of men have
been taught by machines with no abil-

.ity to understand concepts, man him-

self may no longer care to admit that a
concept exists. We will have achieved
the ultimate in man-machine compati-
bility. ;

. All of the computer-aided education
efforts seem to be based on three hy-
potheses:

a. That the most important factor in
the development of a man’s intellect is
his environment; therefore, an im-
provement in the educational environ-
ment must improve intelligence.

b. That the stimulus-response theory
of human learning is correct; which
implies that a machine implementing
the S-R technique must produce re-
sults.

c. That man himself is nothing other
than a very complex machine; there-
fore that it is reasonable for one ma-
chine to teach another.

Every human civilization seems to
have had its share of old wives and
willingness to believe the unfounded
hypotheses of such persons, and it

DATAMATION



98 reasons
 why the world’s
largest DP accessory
company should
supply and service
your disk pack needs:

Delivery: immediate. Performance: unsurpassed. Warranty: full three
years. Service: right at hand from the nearest of Tab’'s 94 Sales Offices
(Akron, Albuquerque, Anchorage, Atlanta, Baltimore, Birmingham,
Boston, Buffalo, Calgary, Alta., Charlotte, Chicago, Cincinnati,
Cleveland, Cocoa Beach, Columbia, Columbus, Dallas, Darien,
Davenport, Dayton, Detroit, Denver, Des Moines, Edmonton, Alta.,

E! Monte, Fort Wayne, Fort Worth, Grand Rapids, Greensboro,
Greenville, Hartford, Hickory, Honolulu, Houston, Huntsville,
Indianapolis, Jackson, Jacksonville, Kansas City, Knoxville, Lansdale,
Little Rock, Los Angeles, Louisville, Lubbock, Memphis, Miami,
Milwaukee, Minneapolis, Mobile, Montreal, Que., Nashville, Newark,
New Orleans, New York, Oceanside, Odessa, Oklahoma City, Omaha,
Orlando, Ottawa, Ont., Pensacola, Philadelphia, Phoenix, Pittsburgh,
Portland, Raleigh, Regina, Sas., Richmond, Roanoke, Rochester,
Sacramento, Salt Lake City, San Diego, San Francisco, San Jose,
San Juan, Savannah, Schenectady, Seattle, Silver Springs, South Bend,
St. John, N.B., St. Louis, St. Petersburg, Syracuse, Toronto, Tulsa,
Vancouver, B.C., Virginia Beach, Washington, D.C., Wilmington,
Winnipeg, Man., Winston-Salem). And Tab has a complete line of disk
pack handling and storage equipment.

Matter of fact, we can’t think of a single reason why you shouldn’t
use the Tab TP/6. Can you?

Computer Companions by
P‘ RODUCTS C O. 633 Battery St.,, San Francisco, California 94111
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91356, (213) 345-6460

Calif

Tarzana,

19005 Ventura Bivd.,
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would appear that this problem has
not disappeared in the 20th century.
There exists no .genuine proof, unfor-
tunately, for any of the hypotheses
above. They are based on nothing
more solid than “common sense,” leav-
ing the entire system of machine
teaching and CAI on a rather porous
philosophical foundation.

MaTTHEW KLANE

Cottage Grove, Wisconsin

ppb and the bpr

Sir:

We were surprised to find a notice in
Washington Report (Sept., p. 157)
that the Bureau of Public Roads does
not plan to implement planning-pro-
gramming-budgeting (PPB). Actual-
ly, we have had a program budgeting
unit in our Office of Planning for near-
ly three years, and feel that we have
made relatively good progress in im-
plementing PPB in accordance with
guidelines established by ‘the Bureau
of the Budget and the Department of
Transportation.

F. C. TURNER

Director of Public Roads

U.S. Dept. of Transportation
Washington, D.C.

accredits due

Sir: .

The article “Certification and Accredi-
tation” by David E. Ross (Sept., p.
183) failed to mention an already
existing certification program, viz., the
CDP program of the ppma. This has
been in operation since 1962. In 1968,
1,699 passed the examinations out of a
total of 2,936 applicants.

WALTER PENNEY

Greenbelt, Maryland

Mr. Ross replies: Mr. Penney has pointed out
the existence of a certification program spon-
sored by the DPMA, a professional society with
a strong orientation towards data processing (as
compared with numerical analysis or language
design). This program, within the indicated
limits on its sponsor’s position in information
sciences, is indeed highly regarded by the
profession—so highly regarded that it may be
a cause for opposition among the member
societies of AFIPS towards inclusion into the
federation of DPMA. However, no individual
society exists today which has the broad base
required to set formal standards of profes-
sionalism or to obtain industrial, government,
and academic compliance with such standards.

The DPMA lacks this base in that its outlook
on information sciences is less than complete.
The ACM and IEEE suffer from similarly nar-
rowed viewpoints. With each society setting
its own standards of certification independently
of the other societies, some facets of informa-
tion sciences could easily be overlooked by all
societies. An organization with a universal
viewpoint could coordinate the certification

programs of the various societies to prevent
such neglect.

Further, the DPMA lacks the required base
in that its membership is too small to give it
the influence to enforce a certification pro-
gram. The ACM is approaching the size at
which it can exercise the strength of numbers.
| do not imply that enforcement is to be done
through blacklists, boycotts, and strikes. Given
an organization with a very large and very
broad base of membership, industry and gov-
ernment should gladly accept certification as
an end to the current chaos. Without such a
base, a certification program will not encom-
pass sufficient facets of information science to
gain acceptance.

A strong point in favor of the DPMA pro-
gram is that membership in the DPMA is not
required for certification, Such a feature in an
AFIPS-sponsored program would prevent the
federation from becoming a restrictive labor
union. However, for AFIPS to sponsor certifica-
tion (through standards created by its con-
stituent “societies) for a facet of information
science, that facet should be represented by a
constituent society of AFIPS. A person should
not need to join a society to be certified, but
he should be allowed to join, if he wishes,
and participate in creating the standards
which govern his own professional standing.

Finally, neither the DPMA nor any other
society of professionals or technicians in in-
formation sciences currently accredits EDP
schools or computer science majors of colleges.
It is accreditation which is the most "urgent
problem. Diploma mills cannot be distinguished
from schools of excellent quality by those
whose lack of knowledge will make them
students; the . professionals who have enough
knowledge of information sciences to distinguish
the good schools from the bad are removed by
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that knowledge from being potential students.
These professionals have the ability to weed out
the bad schools from the good, but their soci-
eties lack the inclination to act on accreditation.
If the inclination existed, the lack of a broad
base, which obstructs the creation of a universal
certification program, would prevent action.

acm addendum
Sir: ;
It does seem rather superfluous to
comment on the “world’s longest write-
up” of the “world’s longest session”
(“ACM Session Attacks Problem of
Programming Management Econom-
ics” Oct., p. 72), but several points
seem worth making.

Although the “write-up” correctly
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‘Who said you can’t buy more 16-Bit

computer capability for less than $30,000?

SCC Says you can — and you don’t have to
be a Dr. Livingston to find it.

Our NEW 4700, 16 bit, 920 Nanosecond Digital
Computer is the first small machine with a through-
put rate fast enough to handle those tough jobs. ..
It costs less than $15,000 for the basic machine.
The 4700 can free a larger system for more important
work. It can be the brains behind a satellite com-
munications network ...a message switcher or a
data terminal.

The 4700 can control processes while your engineers
check out programs simultaneously. It gives you an
economical way out of the communications bottle-

“neck . ..a complete remote capability at a price you

can afford.

Compare the 4700 with other computers.

You can spend $30,000 for a 16-bit model that
expands from 4K to 32K. The 4700 expands from
4K to 65K.

You can pay $30,000 for a 16-bit machine with a
790 nanosecond cycle time. The 4700 does it in
920 nanoseconds, but it only costs half the price.

You can spend $30,000 for a 16-bit machine and not
get hardware double precision and floating point
arithmetic. The 4700 offers this option for only
$5,000.

Furthermore, we don't know any 18-bit orange that
dares to compare itself with our 16-bit apple.

Whatever Your Computer Application — Be Sure You Talk With SCC Before You Buy

EASTERN REGION: College Park, Md.
Huntsville, Ala.
Parsippany, N. J.
West Springfield, Mass.

Scientific Control Corporation
-' P.0. Box 34529 e Dallas, Texas 75234 ¢ 214 —241-2111 o TWX 910-860-5509

CENTRAL REGION: Dallas, Tex.

WESTERN REGION: Palo Alto, Calif.
Hazelwood, Mo. El Monte, Calif.

Houston, Tex.

See us at Booth 201-202-203 during the FJCC

November 1968
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Secrets of the heart. Unlocked by a computer.

Thump. Thump. Your heart beats on.
Now Logicon personnel and the Univer-
sity of Southern California have devised
a practical new computer technique to
interpret these thumps. Using the
Bellman-Selvester dipole model of the
heart, it can pinpoint...examine in
detail...and identify diseased tissue in
the ventricles of the héart. This new
technique has exciting potential in the
prevention of heart disease and in moni-
toring patient progress after heart
surgery or transplanting.

Logicon, a computer sciences com-
pany, has also made important contri-
butions toward more effective use of
medical laboratory test data...and in
the collection and organization of data
for the increasing administrative needs
of hospitals.

Other Logicon computer systems help
builders more efficiently construct
housing tracts, train military personnel
in complex command and control func-
tions, and make use of low-cost com-
puters to broaden the potential applica-
tions of industrial process controls.

Logicon is different from other com-
puter companies. First, it provides com-
plete computer services—analysis,
design and implementation—all in a
single organization. Second, prime

empbhasis is placetl on cost effectiveness’

in relation to each customer’s individual
working environment. Last, but cer-
tainly not least, is Logicon's unique
simulation techniques that curtail the
common ‘“trial by error” shakedowns
that so often haunt new computer
installations.

With this experience and philosophy,
it’s not surprising that Logicon has
grown rapidly. The company has main-
tained a growth rate of over 40% every
year and has achieved an especially
high rate of repeat business from satis-
fied customers.

For more information about Logicon,
you are invited to contact Mr. James
Fisherkeller, Director of Marketing, at
our corporate headquarters.

1 l'LOGICON

Los Angeles, San Diego, Washington D.C.
Corporate headquarters: 255 W. Fifth St.,
San Pedro, California 90731

PROGRAMMERS, SCIENTISTS AND ENGINEERS
—In addition to a stimulating environment, Logicon
offers unique profit sharing/stock purchase opportu-
nities. To inquire about positions in the Los Angeles,
San Diego, or Washington, D.C. areas please write to
Mr. G. C. Kellenberger at the corporate headquarters
office. (An equal opportunity employer.)
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noted that the disparity between the
technical and the managerial states of
the art with regard to computer pro-
gramming was not effaced by the ses-
sion, I am inclined to believe that the
“after lunch” papers by Pietrasanta,
Nelson, Sackman, and Schwartz &
Cunningham were rather more meaty
than one might judge them to be on
the basis of your comments. I would
recommend to the readers who are in-
terested in these matters that a review
of these pieces in the Conference Pro-
ceedings (pages 341 to 353) would
give more of the flavor of what the au-
thors have in mind. As noted in the re-
view, the complete papers, which are
substantially more detailed than the
surnmaries which appear in the Pro-
ceedings, will be published in early
1969 as part of a book I am editing.

The demonstrators surrounding my
home at this- moment might decide to
leave if you would acknowledge that
the 1,300,000 employees cited for the
Department of Defense (“that com-
puter-oriented agency”) represent
only the civilians. There are, of course,
all the military types. The total “em-
ployment” of the DOD is, I believe, on
the order of 7,500,000.

In closing the session, I remarked
that all of the speakers had sought to
express their convictions about the
very urgent problem of managing
computer programs in an economic
sense. They had done this not so miich
to convince everyone they were right
(although, I suppose, they were not
about to reject disciples outright, ei-
ther), but to give others in the field the
opportunity of formally documenting
their agreements or disagreements so
that a really useful—and rational—dia-
logue in this area might begin. This re-
mains the basic intent of the session
which you reviewed. I continue to be-
lieve it is a worthwhile objective, and I
would like to ericourage readers of
DATAMATION to evaluate the various
presentations—as they appear in the
Proceedings and as they will appear. in
the book—and reply in kind.

GEORGE F. WEINWURM
Santa Monica, California

lecht motif

Sir:

Your description of my attempts to
wake a Las Vegas audience at 9:00
am. (Oct., p. 72) is accurate in every
respect but one: my “attack”-on com-
petitor Charles Lecht. I would not like
your interpretation to be misinter-
preted, and I therefore submit below
the official report of my speech, tran-
scribed by an independent court re-
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QEM--FEE

\ You guessed it! MDS/OEM Marketing will
display /nput/ Output equipment at the
Fall Joint Computer Conference

On your list of things to see at the Fall Joint Computer Confer-
ence, jot down “MDS/OEM Marketing Exhibit, don’t miss.”

We'll have a variety of units representative of the high-perform-

THE WELCOME MAT WILL ance Input and Output equipment engineered by MDS especially
BE OUT AT THE for the original equipment manufacturer..
DS EXHIBI
M S T Included will be Buffered Tape Units; High-Speed and Low-
BOOTHS 1201-1206 . . . . )
- Speed Line Printers; Digital Strip Printers; Card Punches and
AT THE FJCC , ,
. . Readers; Paper Tape Punches and Readers; System 2100 for
DECEMBER 9-11 ‘ ) . .
. .. Low-Cost Control of Piecework and Production Records.
San Francisco Civic Center ‘
Brooks Hall You're cordially invited to stop in.

MOHAWK DATA SCIENCES CORPORATION

OEM MARKETING E\\/_/[]

305 West Grand Ave. ¢ Montvale, N.J. 07645 ¢ 201/391-7000

EXCLUSIVE SALES AND SERVICE TO THE ORIGINAL EQUIPMENT MANUFACTURER
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Your computer
tdeserves a
Floating Floors
system.

Here are five good reasons why Floating Floors elevated flooring
systems belong in your computer room:

1. TOTAL ACCESS. Simply lift a panel, and you have complete access
to cables. Maintenance is easy. And system changes can be made
quickly—with no downtime. :

2. NO STATIC BUILD-UP. The floor is completely grounded for safe,
worry-free, continuous operation. That's a “‘plus” feature of non-
magnetic aluminum. -

3. RUST-FREE ENVIRONMENT. There’s no downtime caused by iron
oxide infiltration. Corrosion-resistant aluminum won't rust, never needs
painting. No paint, of course, means no paint flakes in the atmosphere.
4. TOTAL INTERCHANGEABILITY. Every panel is a match; every one
is edge-machined for absolute squareness. They can’t bind or seize-up
after computer is installed. » .

5. SAFETY. These panels are fireproof. They’re lightweight, easy to lift,
won't hurt you if accidentally dropped. Proven application and con-
tinuous testing by the company that pioneered free access floors is your
further guarantee of total safety.

There are more reasons why your computer should have the best avail-
able raised floor system—and your local Floating Floors distributor

will be glad to outline them for you. Call him today. Or write National
Lead Company, Floating Floors, Inc., Room 4621, 111 Broadway,

New York, N.Y. 10006.

National Lead .
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porter, of all references to Charles
Lecht.

“For example, Charles Philip Lecht,
the noted authority on programming
management, notes that there are sev-
eral different ways of defining the
function of programming and then he
does not establish a common definition
and does not go on to settle his contro-
versy, despite the fact that his work is
intended to establish project manage-
ment standards.” '

“ .. except I will quote DATAMA-
TION, a right-wing publication, in No-
vember 1965, as to how they describe
author Charles Philip Lecht, whom I
described earlier. ‘He has been known
to ride up to a bidders’ conference on a
motorcycle  alongside  competitors
wearing Homburgs and driving Cadil-
lacs.” I think that is a very good de-
scription of a typical computer pro-
grammer.”

“Charles Lecht says, in fact: ‘We
have the airplane. What we need now
is an in-flight guidance package.” I
think that is very appropriate.”

I do not believe that these com-
ments can be construed as an “attack.”
They certainly were not intended that
way; their purpose was to highlight
how a noted authority in the field re-
garded some of our problems. I do not
believe in “attacking” competition. If I
did, Charles Lecht would not be my
first target.

Dick H. BRanDON
Brandon Applied Systems, Inc.
New York, New York

Ed. Note: We breathlessly await identification
of Mr. Brandon’s first target. By the way, the
Datamation reference quoted by Mr. B. is pre-
ceded by this phrase: “To emphasize proposal
content and not the trappings, . . .”

the lost week
Sir:
Congratulations to Robert L. Patrick
for having the guts to accept the pres-
idency of the Los Angeles Traffic
Commission. Most comments heard
thus far have been negative and pes-
simistic: “An impossible job. He won't
be able to solve it, and he’ll get all the
blame.” Maybe, then again, maybe not
. especially if other computer spe-
cialists pitch in and help out.
Unfortunately, almost all plans pro-

posed thus far (1, 2, 3, 4) require

mucho megamillions and radical new
designs for transportation vehicles.
Also, as the major cities become more
and more congested due to the in-
crease in population as well as the ac-
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We're unique.-We brought
together professionalism,
computer power and applications
knowledge. We combined this
with a comprehensive
understanding of business and
governmental computational
requirements, plus a thorough
knowledge of all phases of the
computer industry. And we
called ourselves Computer
Response Corporation.

WHAT

At Computer Response
Corporation, we provide
immediate use of our large scale
computer for maximum
efficiency of time, money and
manpower. Whether your
business encompasses simple
or complex/technical problems,
we can be of service to you.

We offer:

e Time-Sharing on our
Univac 1108

e Complete Consulting and
Contract Programming

¢ Systems Management
Contracting for development
of requirements,
implementation and
operation of a total data
processing package

e Block Time

Our experienced staff is
complemented by the Univac
1108 Computing System—that's
why Computer Response
Corporation has such versatility.
The Univac 1108, with its
powerful CPU and a hierarchy
of high-speed magnetic drums,
ensures you fast compile and
execution speeds as well as
optimized response time.

Our time-sharing system allows
conversational and remote batch
to coexist in one environment.
The multi-purpose system gives
the remote user the same
facilities as if he had an on-site
batch system.

We can meet your programming
needs with:

e A variety of languages
_Fortran V, Basic, Cobol,
Algol, Assembler

e A variety of terminals
TTY 33, TTY 35, Univac
9000 Series, Univac 1004,
DCT 2000, IBM 1130

e A variety of libraries
Sort/Merge, Math Pack,
Stat Pack

o A variety of application
programs .

Pert/Cost, GPSSII, Linear
Programming

| )s“me's"a"'"’a‘
Not Just Another tnmputerAtnmpunv!

WHERE

The installation of a low-speed
or high-speed terminal in your
office and the use of dial
telephone circuits are all you
need to make contact with the
Univac 1108 and to receive
computer response for every
problem.

Our computer services are
available for prime-shift, off-shift
or weekend usage. Call (collect)
or write:

COMPUTER RESPONSE CORPORATION
1100 17th Street, N.W.

Washington, D.C. 20036

(202) 659-4630

November 1968
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celerating egression from the rural
areas, any realistic plan must necessar-
ily be complicated, expensive and long
range. One such long range plan
would include the construction of lin-
ear cities between major cities as pro-
posed a few years ago by the Univ. of
Chicago. . . . However, for 'the present
I would like to make the following
modest proposal as an immediate solu-
tion to the transportation problem for
all major cities. Instead of costing
money, it would actually save money
and could be implemeunted immediate-
ly.

I propose that the concept of the
fixed seven-day week be eliminated
(in major cities) for the entire social;
economic and political system in the
United States (and eventually in the
world). In its place, I would substitute
a floating seven-day week. This would
mean that all major corporations,
schools, government offices, service
companies, etc., would remain open
seven days a week (doctors, dentists,
small businesses would be excepted).
However, employees would continue
to work only five days a week, except
that only two out of seven employees
would have the same weekend.

For restaurants, recreational and en-
tertainment media, this would provide .
an immediate . seven day weekend
(i.e., every night would be Saturday
night). For schools, corporations and
transportation media it would provide
two extra days per week and thus de-
lay the cost of new plants, buildings,
freeways, etc., as the population in-
creases. Churches could hold an extra
service on Wednesday to accommo-
date those whose regular work-days
fell on the conventional Saturday or
Sunday. Holidays, except perhaps for
Christmas and New Year’s, would float
the entire week, except that only one-
fifth of the employees would take off
on a given day. Thus, all such holidays
would be three-day weekends for all
employees.

1 believe that the benefits would
more than compensate for the prob-
lems created and that the plan would
spur the economy, reduce unemploy-
ment, minimize discontinuities and
peak loads in the present.socio-eco-
nomic system, and provide a simple
transition for the eventual I-day, J-

Dept. 11G, 836 North St., Tewksbury, Massachusetts 01876 - Tel. 617 851-7311 hour; T=4,3,...?J=7,6, ... 7 society
(e.g., six-day week with four-on, two-

'” ‘?omputer Performance,
- Calculator Prlce |

Call today for immediate trial: 703) 9317878 off combination).
o iam mf sl @ menn wf ey me o mhammn | L o s Tralfe Com

. - - - 4) 234-5651 ; Ty i
(200) 3350004 (301) 8218212 (317) 6310900 (308) 2959042 (813) 2244354 (716) 2615440 to R. L. Patrick and his Traffic Com
(206) 622-2466 (303) 364-7361 (403) 266-1804 (512) 454-4324 (614) 488-9753 (717) 397-3212 mission. The computer can work out
(212) 682-5921 (304) 344-9431 (404) 457-6441 (513) 531-2728 (615) 588-5731 (805) 962-6112 i lack!
(213) 2783232 (305) 564-3785 (405) 842-7882 (514) 482-0737 (617) 851-7311 (501) 272-7488 the scheduling. Good luc
(214) 3614351 (305) 841-3691 (412) 366-1906 (518) 463.8877 (702) 322:4592 (916) 4897326 James F. HoLt
(215) 6424321 (312) 8892254 (415) 454-4140 (602) 265-8747 (703) 877-5535 (919) 288-1695 . ‘ _

Los Angeles, California

CIRCLE 26 ON READER CARD :
32 » DATAMATION

-



m Facl .
J |

We support our drum memories

It’s all done with paper. Start with the proposal . . . a clear,
complete, and factual summary of all performance figures
... all interface connections and levels . . . all timing data
. . . all physical dimensions . . . all you need to design and
build a complete interface. Continue with an Installation
and Operation Manual, with all you need to instali and op-
erate your drum. Behind that, there’s a Service and Main-
tenance Manual, with detailed schematics, theory, -
¢ trouble-shooting, adjustments, repairs, tool lists, diagrams,
photos, test program outline . . . all the facts and procedures
you’ll ever want. Behind these you’ll find a comprehensive
training course for your personnel. And behind that, there’s
another piece of paper—VRC’s total warranty for one year
(" on drum and electronics . . . backed by a staff of trained
field engineers, who fly to your site for installations or
emergencies.

B It’s surprising, the support you can get from pieces of
paper. Try the first piece . . . our general drum memory bro-
chure, DB-6808.

Computers are known by their MEMORIES...

ey Vermont Research

CORPORATION

DRUM MEMORIES  SYSTEMS * DISK PACKS

Box 20d, Precision Park, North Springfield, Vermont 05150 « Telephone 802/886-2256 » TWX 710-363-6533

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

CIRCLE 27 ON READER CARD
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Ke ytape makes your keypunch
operators 30% more pro uctive.
And youte
still punching cards?

F-------q

I I'm mad at mysell.

Why do I keep waiting?

If I add Keytape my computer could be reading
my input 10 times faster because Honeywell Key-
tape records data directly on magnetic tape.

It's so easy to learn and run, my operators will
love it.

And if it's anything like Honeywell's computers,
it must be reliable.

I just can't put it off any longer.

I - Send me your 40-page description manual now.

Name

Company.
Street
City. State Zip

I have

keypunch- units.

Send to Honeywell EDP, Data Products and Services,
Wellesley Hills, Mass. 02181,

The Other Computer Company:

, Honeywell

I've been hearing great things about Honeywell Keytape.
But no one has shown me anything.
| want proof.

Send me your 40-page description manual and tell me
where | can see a demonstration.

Name

Compuny

Street

City. State Zip

| have. keypunch units.

Send to Honeywell EDP, Data Products and Services,
Wellesley Hills, Mass. 02181,

The Other. Computer Company

Honeywell

-----—----------1

Name.

lDelwer if.— 1

All I need is a delivery- date.
Send a salesman. I want to replace my
I keypunch units.

. City. State. Zip. I
Send to Honeywell EDP, Products and Services,
Wellesley Hills, Mass. 02181.

The Other. Computer Company: I

Honeywell

L----------------
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How to get unexcelled
computer system performance
at a lower price:

Ampex TM-16 tape drives are completely interchange-

able and compatible with IBM 729 and 2401 magnetic

tape drives. No alterations are necessary to connect

TM-16's to IBM System/360, 7000 and 1400 series

computers.

« TM-16 signal and power connectors are identical to
the 729 and 2401

- TM-16’s are fully compatible with all IBM diagnos-
tic and operational software

- All IBM recording modes are available—7- or 9-
track, 200, 556, 800 or 1600 CPI

- Ampex worldwide service organization assures
maximum uptime

« All units are easily converted on-site from second
generation to third generation

1. Unpiug

your present
tape unit

Operational features include:

+ Automatic power window for rapid access to tape
path

+ Simple tape threading for fast one-hand loading

* Fully automatic unloading

+ Gentle tape handling with single capstan drive
Available on lease or purchase plans at very substan-
tial dollar savings.

Get the whole story. Write today for our new brochure
on the Ampex Interchangeables, TM-16 tape drives.
Ampex Corporation, 401 Broadway, Redwood City,
California 94063.

.Plugin
a new Ampex
T™M-16

November 1968
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is smooth

CATT (Complete-Area-Tested Tape) is a new, |
smooth, slick and- non-abrasive computer {
tape. An exclusive Ampex-finishing technique-
levels out-tiny hills and valleys that cause
dropouts. The result is Ferrosheen® tape. -

Ferrosheen tape for computers that bears)
the CATT label. assures you of greater d}ata:
reliability without costly headwear. It will run
cleaner and smoother, and its harder surface
will resist redeposits. CATT is 100% error
free from edge to edge and end to end.
For complete specifications, write Ampex
Corporation, 401 Broadway, Redwood Cit

California 94063.




e

e A FERROSHEEN® TAPE THAT PROTECTS HEADS,
® PROLONGS TAPE LIFE, ELIMINATES ERRORS

If you were to countersink a nail into a piece of balsa THE CATT: Supercleaned for error-free operation
wood, then sand the wood with a power sander, you’d find
that the nail head is quickly exposed. This is roughly what
happens when computer tape is polished by standard bur-
nishing methods: the oxide particles within the tape coating
are exposed. This abrasive exposed oxide is one of the
major causes of computer head-wear problems which can
reduce entire system reliability.

Just before we package Ampex computer tape, we
wash it in an inert fluid to eliminate any debris or loose
oxide particles. We call this procedure Supercleaning,
because it totally eliminates all foreign matter that can
cause costly “write skips.”

We developed a new process of tape finishing in order to
eliminate these abrasive particles. It combines the precise
degrees of heat and pressure needed to completely smooth
the tape surface, eliminating any microscopic hills and val-
leys that could cause tape-to-head problems and dropouts.
The rasult: exclusive Ampex Ferrosheen® Tape. -

Ampex computer
tape is passed
through a special
Supercleaning proc-
ess during final wind.

THE CATT: A special formulation to prolong
tape life and reduce head wear

e ane is mib. Our new coating formulation not only reduces tapewear

jected to precisely and headwear but also produces a tough, smooth sur-
ci’:é; ?J'r':d Hﬁ?; ?i"nd face that’s highly resistant to penetration by small par-
ﬂhed_to give it a ticles that could cause permanent errors if they became

non-abrasive, super- embedded in the tape surface.
smooth surface.

Ampex computer tape comes in 7- and 9-track formats,

THE CATT: Complete-area-tested across all tracks with bit packing dgnsities from 556 cpi to 1600 cpi/

and the spaces in between 3200 fei.

Tape which bears the CATT label has been certified 100% ) ) ) o

error-free across its entire area. This means all recording For complete information, fill out and mail this coupon:
tracks plus all the space between the tracks. During final  r——————————— —_—————————— —_—_———
tests, the tape is recorded and read back at its certified Gentlemen:

packing density. If a single uncorrectable error or dropaut

/ X : Here are some facts about my computer operation. Please tell
occurs, the entire tape is rejected.

me more about Ampex CATT tape.

Type of computer(s)

Number of computers in operation

Bit density certification

NAME
COMPANY.
Staggered 9-track
heads test Ampex ADDRESS
computer tape
across the “entire CITY. STATE ZIP

1
|
|
|
|
|
|
:

Type of tape presently used |
|
I
|
|
|
|
|
I
|

area of every reel.

Mail to: Ampex Corporation, 401 Broadway, Redwood City, Calif. 94063.
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The NCR Century Series

of computers.

When you learn how advanced they are,
you’ll know why others are old-fashioned.

It's going to change all your old
ideas about computer costs and
capabilities.

The Century Series offers a
price/performance ratio un-
equalled in the industry.

It's the first truly compatible
family of computers that incorpo-
rates the most modern technolog-
ical developments. It's perfect for
all levels of users. For both busi-
ness and scientific applications.

The Century Series will meet
your requirements today and to-
morrow. You can expand capacity
and power as your needs change.
Just plug in a more powerful pro-
cessor. Same peripherals. And no
re-programming. True upward
compatibility.

Internal memories range from
16,384 to 524,288 bytes. Future
Century computers will offer
memories with up to one million
bytes. On-line processing and
three-way simultaneity offered in
the lowest cost member. It rents
for less than $2000 a month with

an extended contract. You can
move up to multi-programming
and nine-way simultaneity. Even-
tually to multi-processing and 17-
way simultaneity.

You get the benefit of great
technological developments. Mon-
olithic integrated circuitry is used
throughout. With the power of con-
ventional or hybrid circuits but at
a fraction of the size. Thin film,
short rod memories. With speed in
the 800 nanosecond range, yet
lower cost than core memories be-
cause of automated manufacturing
techniques. (Only $375 for an ad-
ditional 16,000 bytes of memory.)

A dual spindle disc unit that
sets a new standard in the indus-
try. With 45 ms average access
time, it's the fastest removable
disc unit in the industry. Each re-
cording surface with 12 floating
read/write heads.

Card Random Access Memory
(CRAM) units each with on-line
storage capacities over 125 mil-
lion bytes. Magnetic tape drives

CIRCLE 31 ON READER CARD:

with transfer rates up to 240 kc.
Line printers with speeds up to
3000 LPM. A wide range of periph-
eral devices: punched card and
tape input/output units, MICR
sorter/readers, OCR scanners and
remote on-line devices.
Sophisticated software! No
other computer in the same price
range as the Century computer
can offer as much. Compilers, op-
erating systems, applied programs
and utility routines. All written,
tested and ready-to-go. Program:-
ming languages: COBOL, FOR-
TRAN and NCR's own NEAT/3.
There's much more to tell. Call
your NCR representative today for!
the story of the Century. Or write
to The National Cash Register
Company, Dayton, Ohio 45409.

THE NATIONAL CASH REGISTER COMPANY, DAYTON, 45409 ®
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Meet
2 ‘&W@ W@[rﬂd
{leam)

wnth somethlng special
~ foryouin

magnettc recording
produots

Top: BASF A.G., Willstaett,-West Germany
Bottom; BASF Computron Inc, Bedford, Massachusetts

BASF, one of the world’s largest chemical companies,
developed the first practical magnetic recording tape
over 30 years ago. Since that time it has pioneered in
recording technology.and tape manufacture, and today
is the foremost producer of magnetic tapes outside the
United States.

COMPUTRON has long been amongst the leading man-
ufacturers of high performance computer tapes in this
country, and has an impressive: background of tech-
nological development in the field.

Today BASF Computron Inc, combines the extraordmary :
resources, experience and. technologies of both com- -
panies to produce the finest available recording media
for the data processing community. If.your computer op-
eration requires the reliability and performance that can
only be achieved through the most advanced materials
and production techniques, look to BASF Computron.

BASF Computron Inc

CROSBY DRIVE, BEDFORD, MASSACHUSETTS 01730

Better magnet|c recordmg through two-world technology

Visit our booth #L1 at the F.J. C.C.
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We put the best time-sharing software you can get
in a less expensive box.

$10,000 a month less.
Anyone who knows much about time-sharing knows
that our 940 has the best time-sharing software you
can get. Because there’s more of it, and it can do
more, and because it is working.

But up to now the only way you could get our 940
software was to get a 940, or rent time on one.

Now you can also get it with our new 945 com-
puter. The 945 will cost you less than $15,000 a
month. That’s about $10,000 a month less than a
940. And it’s as cheap as renting 5 full time terminals
from a time-sharing service bureau. (You get 24 with
the 945.)

In fact, the 945 is the least expensive time- sharmg
computer on the market. It’s every bit as fast as a
940, it has the same excellent response time, and it
uses the same software.

Which means that the 945 comes complete w1th
Basic, CAL, conversational Fortran, Fortran II, a

two-pass assembler, a text editor (QED), a debug
package, a utility package and a complete library of
special programs and routines. And even though the
945 is new, the software has been proven by the
toughest customers you can find: time- sharmg serv-
ice bureaus.

Then why is the 945 so much cheaper?

Simply because fewer people can use it. The 940
is designed for service bureaus and large compames
with hundreds of different users. The 945 is designed
for companies and institutions with dozens of users.

The 945 can recognize up to 64 individual users.
And up to 24 people can use it at
the same time. v

That, more or less, is the whole
idea of the 945.

Less people can use it and
more people can afford it.

Scientific Data Systems,
Santa Monica, California
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SHOW BIZ

It’s time, we fear, to gird up our loins in preparation for that annual
pleasure/pain ritual known as the Fall Joint Computer Conference. While we’re
at it, it seems a timely time to review these rites.

In the first place, we hear that this year’s Conference will feature 140 tech-
nical papers. That’s a far cry from the 250 papers which graced the IFIP show
last August, but then our Bay Area friends had only one year, not three, to
prepare. Still, it’s more than 50% over the ‘67 FJCC, which might suggest to
some quantitative nincompoops that this year’s program will be 1% times as
good as last year’s.

We wonder. And we’d like to wonder in print, asking some basic questions
about conferences in general which future conference leaders might like to
ponder. '

What are the purposes of a conference? Some that we can think of: to raise
money; to report on and recognize important contributions to the technology; to
inform attendants (and those who can find the courage, strength and time to
read the proceedings) about important technical developments; to provide a
forum for the debate of critical industry issues; to provide a place and a time for
interdisciplinary cross fertilization; to offer a showplace for new equipment.

There are undoubtedly others, but they do not include offering a new record
high number of papers. We wonder how much thought has been given to these
goals, whether they’ve been put in order of importance, if specific measures have
been taken to see that these goals are met . . . and means established to measure
performance against goals. '

We have a hunch that little thought has been given to the difference between
papers meant to be read from a printed page . . . and those meant to be listened -
to. Less thought seems to have been given to the two-way nature of communica-
tions: nearly every session except certain panels is designed as a one-way, dead-
end road to tedium, based upon the questionable assumption that the best way
to communicate information is to have an inarticulate speaker haltingly read a
highly technical paper to hundreds of people who will later read what he had to
say, if what he had to say makes that seem worthwhile.

How stringent and uniform are the refereeing procedures? There is some evi-
dence that session topics are prefabricated, and then held, whether or not there
are enough good papers to make up a session. Despite general guidelines, ref-
ereeing quality varies according to the skill and diligence of individual session
chairmen, over whom the program chairman seems to have ljttle control. The
same goes for the length of papers and oral presentations.

We wonder how much thought is given to conference balance . . . in terms of
representing critical topics, issues, subdisciplines. And we wonder if any thought
has been given to matching papers and sessions to various levels of management
amongst the many kinds of shops, skills, applications and interests represented
by the attendees.

This is not to question the integrity or energy of those who have put on JCC’s
over the past several years. Twice a year, hundreds of people put in hundreds of
thousands of man-hours in an attempt to put on joint computer conferences.

It’s just that it’s easy, even in a well-structured endeavor manned by full-time
specialists, to lose sight of goals. For an effort manned by well-meaning, hard-
working, seldom-meeting, part-time committee members, it’s casier.

We hope that you too are wondering about conference goals and performance.
And we hope that you will raise in your own mind some of the questions we have
posed. We'd like you to go one step further and give us your reactions to the
forthcoming Fall. Joint. We'll be glad to publish the best and to forward all of
them to the people who are now planning next year’s JCC's.

Maybe it will lead to better conferences. We wonder. If not . . . well, that’s
show biz. :
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LOGICAL
DESIGN:

more basics

MEMORY ELEMENTS

by PETER L. LINDLEY

In an earlier article (DaTamMaTION, May, 1968),
“Logical Design of Digital Computers,” an in-
troduction was given to the basics of Boolean
algebra and logical design. It was pointed out
that, since it is difficult and expensive to design electronic
devices that can exist in more than two distinct and dis-
tinguishable states, modern computers are desigred on the
basis of two-valued, or binary, devices. The simplést of these
binary devices are called computer logical elements.

computer logical elements

Digital computer logical elements may be divided into
decision elements and memory elements. Both of these are
binary devices; that is to say, any of their input and output
points (electrical connections) can be at only two discrete
voltage levels. These voltage levels are defined for any point
as “high” and “low.” For any given point, high is defined as
“higher than a particular voltage Vi;” and low is defined as
“lower than a particular voltage V;.” In a well-designed de-
vice, Vy is always appreciably higher than V, the voltage
region between Vi, and Vy; being considered a “forbidden
region of operation.” '

A decision element is a binary device having one or more
inputs and a single output. The voltage level at the single
output is high or-low, depending on the level(s) at the
input(s) and on the particular type of decision element.
Furthermore, the output response to the input conditions is
extremely fast or, for purposes of logical design, instan-
taneous. Examples of decision elements are aNp gates, or
gates, NAND gates, NOR gates, and inverters. The previous
article concerned itself with decision elements.

A memory element is a binary device having one or more
inputs and two outputs (although sometimes only one out-
put may actually be used). The valuable and important
characteristic of a memory element is that it remembers.
This means that at any given time the states (voltage
levels) of its outputs are a function of the states of its inputs
at some earlier time. The voltage lévels at the two outputs
are complementary. When one is high, the other is low;
when one is low, the other is high. The output response to
the input(s). is, however, not instantaneous, but requires
a finite amount of time. Response time is a fact of life to be
considered by the logical designer. This article concerns
itself with memory elements.

clock times

Most. digital computers and similar systems are so-called
clocked devices. That is, they are driven by a continuous
sequence of precisely timed pulses, called clock pulses or
timing pulses. These may be supplied from the outside or,
more usually, are provided by some sort of oscillator or
pulse generator within the computer. In this article we
shall concern ourselves only with clocked devices and sys-
tems, because they are more common and because they are
more readily analyzed.

42

Since everything, then, is run by the clock pulses, the
faster the pulse rate is, the faster will the computer be. But
there is a compromise to be made: The time between two
successive clock pulses must not be less than the response
time of a memory element. Now, since there are variations
in electronic components of the same type, and hence varia-
tions in response times of memory elements built of them,
and since prudence requires adequate tolerances, clock
pulse intervals are always made quite a bit longer than
the expected response times of the memory elements.

In talking about clock times, one likes to identify them
by sequential numbers, like t,, ti, t,, . . . etc., or more gen-
erally, ..., to.s, taoy, to, taess tasss - - ., €tc., where n is any
number one may wish.

flip-flops

The memory elements most commonly used in digital
computers are small transistor circuits called flip-flops.
Originally, this name was a rather flippant reference to the
Eccles-Jordan multivibrator circuit. The name has stuck,
and it is now the universally accepted label for all transistor
and vacuum-tube computer circuits which perform the func-
tion of high-speed memory elements. In fact, memory ele-
ments which function like flip-flops — even though they may
not even be electronic devices — are sometimes called by
the same name. So, from here on, we will use the term
“fip-flop” to denote any memory element, concerning our-
selves only with its functional characteristics and not at all
with its actual circuit or mechanization.

A flip-flop has two complementary outputs: The “0” out-
put and the “1” output. When the flip-flop is “set,” the “1”

Mr. Lindley is a senior engineer
in the Telecommunications
Div., Jet Propulsion Labora-
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ment for fracking spacecraft.
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output is “high” and the “0” output is “low”; when it is
“reset,” the “0” output is “high” and the “1” output is “low.”
A basic requirement for a flip-flop in a clocked system is
that any input pulse must arrive exactly at a clock time.
This is usually accomplished by passing the input-condition
signals through an anp gate together with a clock pulse.

There are five different functional types of flip-flops, as
follows:

1. The R-S (or reset-set) flip-flop, which would have

been better named S-R (for set-reset),

2. the T (or trigger) flip-flop, sometimes called C (for

complementing),

3. the J-K (or special R-S) flip-flop, in which the letters

J and K were arbitrarily assigned years ago and don’t
stand for anything,

4. the D (or delay) flip-flop, and

5. the R-S-T flip-flop, which is a combination R-S flip-

flop and T flip-flop.
In the following, we shall discuss each of these types in
turn, except for the last one which really is not a different
functional type at all.

The R-S flip-flop has two inputs, designated “set” and

“reset.” Pulses may arrive at either of these inputs, but they
must never arrive at both inputs simultaneously. (The cir-
cuit designer has been absolved of all responsibility for what
may happen to the flip-flop if the logical designer ignores
this requirement.) The R-S flip-flop operates as follows:
Set: If at any time t, a pulse arrives at the set input, the
flip-flop will have been set by the next clock time t,,,. That
is, its 1 output will then be high, and its 0 output low. The
flip-flop will remain in that condition until there is another
input.
Reset: If at any time t, a pulse arrives at the reset input,
the flip-flop will have been reset by the next clock time t,,;.
That is, its 0 output will then be high, and its 1 output low.
The flip-flop will remain in that condition until there is
another input,

Thus, by observing or sensing either output of an R-S flip-
flop at any clock time, one can tell for certain whether the
most recent input had been a set pulse or a reset pulse.

A good illustration of an R-S flip-flop function is a lamp
operated by separate on and off pushbuttons. If you push
the on button, the lamp will light and stay lit. If you push
the off button, the lamp will extinguish and stay extin-
guished. If you simultaneously push both buttons, there is
no telling what may happen, since this is against the rules
of the device. ' ‘

The T flip-flop has only one input, designated “trigger.”
Again, input pulses which arrive at this point must be in
time-synchronism with clock timing pulses. The operation
of a T flip-flop is as follows:

If at any clock time t, a trigger pulse arrives, then by the
next clock time t,,, the flip-flop will have changed states.
That is, if it was in the reset state it will now be set, if it
was in the set state it will now be reset. The flip-flop will
remain in the resultant state until another trigger input pulse
arrives.

An illustration of a T flip-flop is a typical ball-point pen:
When the button on the back is pushed, the ball point will
go out if it was in, and in if it was out. Some authors refer
to T flip-flops as C (or Complementing) flip-flops.

The J-K flip-flop basically is just like the R-S flip-flop; a
J input causes it to set, and a K input to reset. The difference
is that, with a J-K flip-flop, it is permissible to have simul-
taneous | and K inputs. When this occurs, the flip-flop will
trigger, i.e., change from one state to the other just like a
T flip-flop. Again, the J-K flip-flop will remain in whatever
state it has attained until another input pulse arrives.

An admittedly far-fetched illustration of a J-K flip-flop is
a little boy: If he is given a cookie, he will smile. If he is
spanked, he will cry. If he is given a cookie along with a
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spanking, he will (probably!) smile if he was only spanked
before, and cry if he had only been given cookies before.

The D flip-flop has only one input, designated “delay.”
An input pulse at clock time t, will cause the flip-flop to be
in the set state by time t,,,. However; unlike other flip-flop
types, the D flip-flop will reset automatically by time t,,.,
unless another input pulse at t,,, causes it to be set at t,,.,
also. In that case it will reset by t,.,, etc.

A nickel half-hour parking meter might illustrate the func-
tion of a D flip-flop: If you drop in a nickel you can park
for half an hour. You can park for several hours, but you
must come back every half hour to drop another nickel.

the general application equation

Let us consider a flip-flop, any flip-flop, in an application,
any application. Let us not be concerned with the type of
flip-flop that it may be, but only with what it will do in
response to quite generalized input conditions. If we let
the flip-flop be called Q, then we can use the shorthand
notation that [Q]™" means that, at time t,,,, it is in the set
state and [Q]™" means that, at time t,,,, it is in the reset
state. ’

Now we know that whether the flip-flop is set at time
t,.; depends only on its state at time t,, and on the inputs, if
any, at that time. We say that it is a function of the condi-
tions at t, and express it with the so-called difference

equation

[QI" = £ [Q, inputs]".
A difference equation is one that deals with conditions at
two different times, the time to the left of the = sign being
one clock time later than that on the right.

Now it turns out to be convenient to assume that the flip-
flop will be set only if we see to it, and that it will be reset
otherwise. To this end we assume two generalized input
functions, namely g (the “get set” function) which can set
the flip-flop if it is reset (Q), and h (the “hold set” func-
tion) which can keep the flip-flop set if it is set already (Q).
And we also stipulate that neither g nor h are in any
way dependent on'Q itself, but only on outside influences
and conditions. Then we have eight possible combinations
of the three independent binary variables Q, g, and h at
time t,, which will determine whether, at t,,,, the flip-flop
will be set or reset.

These eight combinations and their results can be tab-
ulated in what is called a truth table, in which 1 indicates
that the particular binary variable (say, h) is true (h), and
0 indicates that it is false (h).

Q g H" [ |

0 0 0 0 Row 0
0 0 1 0 Row 1
0 1 0 1 Row 2
0 1 1 1 Row 3
1 0 0 0 Row 4
1 0 1 1 Row 5
1 1 0 0 Row 6
1 1 1 1 ‘Row 7

The truth table shows, in neat form, that at time t,.,, the
flip-flop will be set if, at time t,, it was reset and had a “get
set” input (rows 2 and 3), or was set and had a “hold set”
input (rows 5 and 7). In other words, [Q]"" is true in rows
2, 3, 5, and 7, for the input combinations [Q g h]*, [Q g h]",
[Q g h]", and [Q g h]". We can restate these truths in the
Boolean difference’equation:

Q=0 gh+Qgh+QEh+Qgh
We can also plot it on a minimap (Fig. 1, p. 44) and read it
back in minimizéd form :

Q"' =[gQ+hQ) :
(Continued on page 44)
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This is the General Application Equation for flip-flops of
any type.
characteristic equations

The characteristic equation of a particular flip-flop type
is the relationship that defines its characteristic function.

Just as the general application equation is not concerned
with the ¢ype of flip-flop used (such as R-S, T, etc.), a given

ab)|
ab

@ " - 5@ +hal"

g

Q

Fig. 1 Minimap for the general application equation.

characteristic equation is not concerned with the application
to which the flip-flop may be put (such as a counter, shift
register, etc.). The characteristic equation contains these
variables:
" the state of the flip-flop at time t,,,
[R,S,T,],K,D]* the inputs at time t,, and
[Qr the resultant state of the flip-flop
at time t,,,.

To obtain the characteristic equation of a flip-flop, one
lists in a truth table all the possible initial conditions and
the resultant flip-flop states one clock time later. One then
collects together those initial conditions that will produce
a “true” or “1” resultant state.

r-s flip-flop

Q S R [

0 0 0 0 Row 0
0 0 1 0 Row 1
0 1 0 1 Row 2
0 1 1 X Row 3
1 0 0 1 Row 4
1 0 1 0 Row 5
1 1 0 1 Row 6
1 1 1 X Row 7

You will remember that in this type of flip-flop [Q]"*
will be 1 if [Q]* was either 0 or 1 and there was a set input
(rows 2 and 6), or if [Q]" was 1 and there was no reset
(rows 4 and 6). Also, that it is forbidden to have a simul-
taneous set and reset input. Rows 3 and 7 have, therefore,
been marked X. This designates a “don’t care” situation and
means, in effect, “never mind if it comes out 0 or 1 because
the logical designer will see to it that this case will never
come up.” ’

The function [Q]™' can now be plotted on a minimap
(Fig. 2) and read back in minimized form:

Q" =[S +R QI
This is the characteristic equation for the R-S flip-flop.

t flip-flop

You will remember that in this type of flip-flop the state
of the flip-flop will change whenever there is an input of
a trigger pulse, and will remain constant otherwise. The
following truth table then applies:
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T | [Q™

0 0 0 Row 0

0 1 1 Row 1

1 0 1 Row 2

1 1 0 Row 3
’ R
3

Q

@l " [s +Rq)"

Fig. 2 Minimap for the R-S flip-flop characteristic equation.

@

T

Q n
(@]

Fig. 3 Minimap for the T flip-flop characteristic equation.

+1 .
S =ra+iq”

. The function [Q]™ can then be plotted on a minimap
(Fig. 3) to see whether it can be minimized, which it can’t,
and written: o

Q"' =[TQ+TQJ"
This is the characteristic equation for the T flip-flop.

j-k flip-flop
You will remember that in this type of flip-flop the result

~of a sole J or K input is identical to the result of an S or R

input with an R-S flip- ﬂop, and that the result of a simul-
taneous input of J and K is identical to the result of a T
input with a T flip-flop. The following truth table then
applies:

[Q ] KPF Q1™
0 0”0 0 "Row 0
0 0 1 0 Row 1
0 1 0 1 Row 2
0 1 1 1 Row 3
1 0 0 1 Row 4
10 1 0 Row 5
1 1 0 1 Row 6
1 1 1 0 Row 7

In this case the function [Q]* for the flip-flop is a com-
bination of rows 2, 3, 4, and 6. It can be plotted on a mini-
map (Fig. 4, p. 45) and thus minimized to read:

Qr=p0+KQr
This is the characteristic equation for the J-K flip-flop.

d flip-flop

You will remember that in this type of flip-flop the state
at time t,,, is a function only of the input at time t,. With
this insight, one might write down the characteristic equa-
tion without any further ado. But for the sake of consistency
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and in order not to assume too much insight, we shall go
through the same procedure as we did for the other flip-flop
types. We get the following truth table:

Q Dr | [or

0 0 0 ) Row 0
0 1 1 Row 1
1 0 0 Row 2
1 1 ’ 1 Row 3

The function [Q]™ car be plotted on a minimap (Fig. 5)
and read back in minimized form:

[Q** = [D]".
ThlS is the characteristic equation for the D flip-flop.

characteristic application equations

We previously developed the general application equa-
tion for any flip-flop application. It can now be said that
any application we may think of (for any type of flip-flop)

abp

@' - pakal
Fig. 4 Minimap for the J-K flip-flop characteristic equation.

J

Q

Q . n+l n
@ =[O
Fig. 5 Minimap for the D flip-flop characteristic equation.

can be expressed in the form of the general application
equation; one application will differ from another merely
by the respective expressions for g and h. We have also de-
veloped the characteristic equation for each of the four
basic flip-flop types.

If we now combine the general apphcatlon equatlon
with each of the four characteristic equations in tiirn, we
will have the characteristic application equations for the
four flip-flop types. And what will that buy usP Given any
particular application for a flip-flop and the constraint to
use a particular type, we will quickly know how to connect
it into the system. Alternatively, not being constrained to a
particular type, we can try each type on paper and thus
determine the simplest and cheapest implementation of the
four possibilities, each of which will do the job required.

The procedure to follow in deriving each of the four
characteristic application equatlons is now given. We
construct a “dual truth table,” listing on the left the eight
possible combinations of the variables [Q, g, and h]", In the
middle we list the resultant states [Q]™* in accordance with

the general application equation [Q]™ = [g Q + h Q"
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On the right we list the inputs for the particular flip-flop
which, applied with [Q]" at time t,, will cause the respective
states [Q]™". By means of minimaps we then solve for each
input in terms of Q, g, and h.

res fl|p-flop :
[Q]rn—l '

[Q g hp [S RP"

0 0 0 0 X Row 0
0 0 1 0 0 X Row 1
0 1 0 1 1 0 Row 2
0 1 1 1 1 0 Row 3
1 0 0 0 0 1 Row 4
1 0 1 1 X 0 Row 5
1 1 0 0 0 1 Row 6
1 1 1 1 X 0 Row 7

In the above dual truth table let’s explain how the S and R
columns got marked as they did.

Rows 0 and 1: [Q]" = 0 and [Q]**" = 0; hence there could
not have been a set input, and S = 0. But there may or may
not have been a reset input; hence R = X.

Rows 2 and 3: [Q]" = 0 and [Q]™ = 1; hence there must
have been a set input, and S = 1. And since there cannot
be simultaneous set and reset inputs, therefore R = 0.

Rows 4 and 6: [Q]* = 1 and [Q]™** = 0; hence there must

h
9
ap
X X
@ s = @)
h
g
X X
b
Q C Reidl

Fig. 6 Minimaps for the R-S flip-flop characteristic applica-
‘ tion equations. ’

have been a reset input, and R = 1. And since there cannot
be simultaneous set and reset inputs, therefore S = 0.

Rows 5 and 7: [Q]" = 1 and [Q]™" = 1; hence there could
not have been a reset input, and R = 0. But there may or
may not have been a set in_put; hence S = X.

We can then draw minimaps (Fig. 6) for the functions
of S and R, from Wthh we can read the functions in mini-

mized form.
S=gQr [R=KEQp
These are the characteristic application equations for the
R-S flip-flop.
One more simplification can be made under certain con-
ditions. Since these conditions occur frequently, the sim-
plification is worth keeping in mind. The condition is that,

" in a given application, we must be certain that g h will
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never be true. That makes g h a “don’t care” case, and X
marks can be placed in the second column from the left
in both minimaps of Fig. 6. (See Fig. 7)

The modified: characteristic application equations for the
R-S flip-flop will then be:

[S=gl* [R=h]" (providedgh =0)
- h

9
| X 1
l X X , X
Q n
’ [s=4]
: h
s
| X X | X
1 X ,
Q n
R=H]

Fig. 7 Minimaps for the R-S flip-flop characteristic applica-
tion equations (special case).

ap
aD,

1= ga+hal"

——

Q

Fig. 8 Minimap for the T flip-flop characteristic application
equation. o

t flip-flop

[Q g hI [~ [T]"
0 0 0 0 0 Row 0
0 0 1 0 0 Row 1
0 1 0 1 1 Row 2
0 1 1 1 1 Row 3
1 0 0 0 1 Row 4
1 0 1 1 0 Row 5
1 1 0- 0 1 Row 6
1 1 1 1 0 - Row 7

In the above dual truth table, the first four columns are
marked the same as they were in the preceding case. Let us
now see how the T column was marked. If [Q]"" is the same
as [Q]", then there could not have been a trigger input, and
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T =0 (Rows 0, 1, 5, and 7). If [Q]™ differs from [Q]", then
there must have been a trigger pulse input, and T = 1
(Rows 2, 3,4, and 6).

A minimap for the function T is then drawn (Fig. 8) and

h
g
an
X X X X
“ b=g)
h
9
X X l X X
l 1 ] ,
Q

[k =’
Fig. 9 Minimaps for the J-K flip-flop characteristic-applica-
tion equations.

b,

[D = gé + hQ]n

Q

Fig. 10 Minimap for the D flip-flop characteristic applica-
tion equation.

the function is read out in minimized form as

[T=gQ+hQ
This is the characteristic application equation for the T
flip-flop.

j-k flip-flop

Q g hr|[Q™) [ K
0 0 0 0 0 X Row 0
0 0o -1 0 0 X Row 1
0 1 0 1 1 X Row 2
0 1 1 1 1 X Row 3
1 0 0 0 X 1 Row 4
1 0 1 1 X 0 Row 5
1 1 0 0 X 1 Row 6
1 1 1 1 X 0 Row 7

In the above dual truth table, again the first four columns
were marked as before. Criteria on marking the J and K
columns were as follows:

Rows 0 and 1: The flip-flop was and remains off. It cannot

. have had a J input, but may or may not have had a K
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input. Hence, ] =0, K = X.

Rows 5 and 7: The flip-flop was and remains on. It
cannot have had a K input, but may or may not have had
a J input. Hence, K =0, ] = X. _

Rows 2 and 3: The off flip-flop was turned on, either by
a J input which would do just that, or by simultaneous J
and K inputs which would trigger it with the same result.
Hence,] =1, K=X. C

Rows 4 and 6: The on flip-flop was turned off, either by a
K input which would do just that, or by simultaneous K

and ] inputs which would trigger it with the same result. .

Hence, K =1,] =X.

Again we can draw minimaps of the functions J and K
(Fig. 9), from which we can read the functions in minimized
form:

J=¢g" [K=hr

These are the characteristic application equations for the

J-K flip-flop.

d flip-flop o
[Q]n+1

Q g hI* [D]”
0 0 0 0 0 Row O
0 0 1 0 0 Row 1
0 1 0 1 1 Row 2
0 1 1 1 1 Row 3
1 0 0 0 0 Row 4
1 0 1 1 1 Row 5
1 1 0 0 0 Row 6
1 1 1 1 1 Row 7

In the above dual truth table, again the first four columns
were marked as before. Since it is known that the only thing
that will make [Q]™" = 1 is [D]" = 1, we can readily mark
the fifth column identical with the fourth. Plotting (Fig. 10)
and minimizing the function for D, then, we get

D=gQ+hQ

This is the characteristic application equation for the D

flip-flop.

summary

Now that we have derived the various equations that are
to be useful in logical design, we owe ourselves two things:
(1) to list them in a handy table for ready reference now and
forever, and (2) to forget the derivations which we won’t
need anymore, unless we intend to teach this stuff to others.
While you proceed with the second item (if you have not
already accomplished it), I shall take care of the first, below:

General application equation . . ... QI=[gQ+hQJ
Characteristic application N
equation (s)

For R-Sflipflop ............... [S=gQ" [R=hQ]
) or, providledgh =0, ..... [S=g]* [R=Hh"

ForTflipflop ............c.... T=gQ+hQpP

For J-K flipflop ......oovvvnn.. J=g* [K="hF

For Dflipflop ............:....[D=gQ+hQ]"

practical applications ,

To satisfy practical needs (and what other worthwhile
purposes are there?) the procedure for each flip-flop to be
used is as follows:

Step 1: Analyze the problem to see what the flip-flop

must do.

Step 2: Write the specific application equation for the
flip-flop in the form of the general application
equation.

Step 3: Determine g and h for the flip-flop in the appli-
cation.

Step 4: Substitute for g and h in the characteristic appli-
cation equation (s) for the flip-flop type chosen.
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Step 5: Draw the completed schematic, or wire up the

system, or both.

For example, let it be desired to design a device that will,
at clock rate, represent the binary values equivalent to 3, 7,
2,4,0,3,7,2, 4,0, etc., in sequence.

Step 1: Problem Analysis. We must represent five dif-
ferent states with our device. Hence, we shall require three
flip-flops, since 2° = 8 > 5. Let us label the flip-flops A, B,
and C, and let them represent the binary equivalents of the
required values.

Three flip-flops (binary variables) can jointly exist in
2° = 8 distinct states. We now prepare a truth table showing

C
B
" 1 1 X
X X
A 1
W' = [@a+©aA
C
B
1
X 1 X
A
1
@ = [®E 8
- C
B
X X
A

n+1 . _— __An
@ =[EpT+@E ]
Fig. 11 Minimaps for the application of flip-flops A, B and
C.

these eight states as possibilities at time t,, the new states
which will be true at t,,, in five of these cases, and the fact
that the other three states will never occur, and can therefore
be treated as “don’t care” situations.

cp Notes

From 0 go to 3
1 will never occur
From 2 go to 4
From 3goto7
From4 goto 0
5 will never occur
6 will never occur
From 7 go to 2

(Continued on page 48)
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Step 2: Specific Application Equations. The best .way
to get at the specific application equation for each of the
three flip-flops is to mark appropriate minimaps (Fig. 11)
from the information given in the above table. Now, in this
case we are not interested primarily in reading the individual
functions out in the most minimized form; we want them in
the form of the general application equation which, for the
hypothetical flip-flop Q, reads: [Q]** = [(g) Q + (h) Q"
Bearing this in mind, and with a bit of care, we shall get
these specific application equations:

[A]*'=[(B) A+ (O) A]"
(B** = [(A) B + (C) BJ*
[CI"=[(AB) C+ (A)CI

Step 3: Determination of g and h. Inspection of the above
equations will show that:

ga=B andh,=0
gg=A andhy=C
gc=ABandh,=A

Step 4: Implementation of Specific Flip-Flop Types. In
many practical cases we will be told with what type of flip-
flops to implement the application; e.g., it may be the only
type available. However, to be quite general, let us assume
that we have complete freedom of choice or, stated differ-
ently, that we wish to determine the simplest and therefore
best implementation. This, of course, requires four times as
much design work—but what good man will not work a little
extra to save some equipment?

Flip-Flop A (See Fig. 12 for resultant schematics).

R-S IMPLEMENTATION

Special test: g, hy = B (1) = B # 0; hence, cannot use
special simplification.

SAngK RA=EAA
=B A = (1) A
=AB = A

T IMPLEMENTATION
TAng_“_&_{_HAA
=BA+ (1) A
=AB+ A
= A+ B

Note: If you plot A B + A on a minimap, you will see that
it minimizes to A + B, as given above.

J-K IMPLEMENTATION

ga K,
B

Ja h,
1

D IMPLEMENTATION
Dy, =gx A +hy A
=BA+ (0) A
A B
. 12 for resultant schematics).

Flip-Flop B (See Fig

R-S IMPLEMENTATION

Special test: gy hy = A C 5 0; hence, cannot use special
simplification.

Sy = gs B RleiBB
=AB :CE
=BC

Fig. 12 (below). Schematics for A, B and C Implemented with different flip-flop types.

TYPE MR-S" TYPE "T” TYPE "J-K" TYPE "p"
TFLe-FLop| s D Rl s | AN
HAM B:D— ' B:D— P
A—R =~ = 1K = -
i A A A A
' ' Z___D y _ -
FLIP--FILOPl 8 S 5| B - S E S i B
Dy | Bl e Ry
- . A -
A ‘ H ~ | B _ A o
FLIP-FLOP| 53—V [¢| ¢ | T :AD}DD -
n L} ' —
C / ' A—iR '—E é FE A —K .___é_ g Y =
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T IMPLEMENTATION

To= g B + T B
=AB+ CB
J-K IMPLEMENTATION
Is = s ’ Kp = h_n
D IMPLEMENTATION
Dy =g B +hyB
=AB+CB
=AB+BC
Flip-Flop C (See Fig. 12 for resultant schematics).

R-S IMPLEMENTATION

Special test: g ho = A B A = 0; hence, can use special
simplification.

Se = 8o _ Re = h
= A B = A
T IMPLEMENTATION
Te = g0 C + hy C
=ABC+ AC
‘]'-K‘ IMPLEMENTATION
Jo = g Ko = he
=AB = A
D IMPLEMENTATION
D¢ = gc_ + hg
=ABC+ A C
= é B+ AC
=A (B + Q)

Note: If you plot A B C + A C on a minimap, you will see
that it minimizes to A B 4+ A C in minterm form, requiring

6 diodes. Further, in maxterm form, this equals A (B + C),
requiring only 4 diodes.

Now that we have done a paper design of flip-flops A, B,
and C, each implemented as an R-S, T, J-K, and D flip-flop,
let us tabulate the necessary diode count and make a choice.

No. of Diodes Needed
Application | © Implement with Type . . | pegt Choice
R-S T JK D
A 2 2 0 2 | Type]-K
B 4 6 0 6 | Type J-K
C 2 7 2 4 |TypeR-Sor]J-K

So let us complete the design, using all J-K flip-flops, at a
total cost in logic gating of only two diodes. Note that had
we chosen, say, T flip-flops for this application, it would have
required 15 diodes. But note also, that the choice of flip-flop
type depends entirely on the application. There are many
cases where another type, such as T, would turn out to be
the best and most economical choice.

Step 5: Logical Schematic. One may now draw the log-
ical schematic of the device as required, using flip-flop types
as decided upon (Fig. 13).

Two things want pointing out in this particular schematic.
One is the K input to flip-flop A, which our design indicates
must be “1,” or always true. This is indicated by the notation
that it be connected to a permanently true, or positive, volt-

. age source or reference. The other is, that we have not shown

any connections for the clock pulses which have been stipu-
lated. There are many commercial flip-flops which have a
separate input for these clock pulses, which are then auto-
matically gated inside the flip-flop with the other input sig-
nal(s). However, lacking such a built-in clocking provision,
we would be required to provide the clock-pulse gating ex-
ternally. The complete schematic (Fig. 14) would then, of
course, look somewhat more complicated and require addi-
tional diodes to do the additional job. B

Fig. 13 (below). Logical schematic for required device, using three J-K flip-flops.
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Fig. 14 (below). Logical schematic as in Fig. 13, but providing clock inputs.
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THE

what's that?

TIME-SHARING

MARKET:
ASSETS
AND LIABILITI

by HERBERT S. KLEIMAN

For the typical non-computer user, time-sharing has limited
attractiveness; indeed, he probably has never heard of the
concept. The new market that time-sharing may open—not
variations of old markets—will sign on slowly and only with
substantial sales effort.

This is one of the conclusions resulting from a
recent study of the time-sharing market in a
large midwestern city. The study was performed
. for a local group contemplating the formation of
a time-sharing service; my task was to recommend whether
such a business venture should be pursued. The major con-
tribution derived from a survey—questionnaire and inter-
view—of the area in question. (Also, several on-line time-
sharing centers throughout the country were visited.) Con-
trary to the implications gained from reading the trade press,
time-sharing is not the panacea depicted by its proponents
nor does it offer instant success for its vendors. Even with
the sharp increase in time-sharing centers and expanding
use, time-sharing appears to offer serious limitations for the
potential user and vendor. '

background

Basically, the study raised four questions:

1. What is the extent of familiarity with the tlme-sharmg
concept?

2. What is the interest in time-sharing?

3. What is the level of computer usage of any klnd'f’

4. What is the potential market for time-sharing?

The city in question boasts a population of nearly 600,-
000 with another 350,000 for the metropolitan area. It is
the state capital with no major industrial corporate head-
quarters but with the state’s largest umiversity in its midst.
Half of its total employment is evenly divided between
wholesale/retail and manufacturing activities; over 96% of
the manufacturing firms employ less than 500 employees.
The survey obtained a reading from a broad cross-section of
business and professional groups. Of the 750 questionnaires
mailed, 354 (47%) responded. Here are the highlights:

-fqmiliarity with time-sharing

Familiarity with the time-sharing concept (not an inter-
est to obtain a terminal or the like) was surprisingly low. I
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estimate that less than 30% of those solicited had any ac-

quaintance with the idea. (This ran counter to my prejudg-

ment on the subject.) A number of interviewees confused
time-sharing with the service bureau concept, i.e., the shar-
ing idea dominated. Some statistics:

1. Of the 87 questionnaires returned from the professional
group (accountants, architects, attorneys, dentists, and
physicians), 46% professed no familiarity with time-
sharing and only 5%—all accountants—claimed extensive
knowledge of the concept. Subsequent sample inter-
views within this group confirmed this finding.

2. The group with the greatest familiarity was, as might be
expected, the engineers: about 30% claimed extensive
time-sharing knowledge. Repeatedly, first-hand contact
reinforced the widely-held thesis that time-sharing is a
superb tool for engineering applications—those prob-
lems with a mathematical base.

3. The familiarity of the business community (manufactur-
ing, wholesale, retail) lies between the engineering and
professional groups but much closer to the latter; about
10% had extensive familiarity.

Dr. Kleiman is a senior econo-
mist with the Columbus Labo-
ratories of Battelle Memorial
Institute. He was previously
with ARINC Research Corp.,
where he specialized in techni-
cal-economic studies associated
with technology-based indus-
tries. He has a BSEE as well as
master’s and doctorate degrees
in business administration.
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The present use of computers for any application showed
the following results:

Group Yes No
(Percent)

Professional 10 90

Engineering 59 41

Business 34 66

Government 53 47

Education 70 30

Over-all, about two-thirds responded “no.” For most
small businesses and professional activities, no dialogue has
ever transpired between them and the computer vendor—
service or hardware.

time-sharing applicability

Each questionnaire respondent and interviewee was
asked to assess the applicability of time-sharing to his own
work. The results, based upon 332 questionnaire returns
and 68 interviews:

Yes No Don’t Know
Before Interview 77 131 124
After Interview 68 247 17

The changes result from the application of interview in-
puts to the total questionnaire population. For instance,
many persons originally were unsure of the appropriateness
of time-sharing to their situation; based upon the interview,
most could not or would not use time-sharing. The emphasis
was short term; if time-sharing economies and technology
changed drastically (as well they might), the circum-
stances could be greatly modified.

Based upon the survey and other inputs from the study,
these conclusions result:

Time-Sharing Familiarity. Despite the publicity and ap-
parent tidal wave of enthusiasm, time-sharing is not univer-
sally recognized and understood. Many in the business and
professional worlds have never heard of the concept. To
these persons, time-sharing is an unknown and any market-
ing campaigns directed at them must be predicated upon
the basis of familiarization, education, and customized ap-

. plication. Offering the “plug-in-the-wall” alone is wholly

impractical.

This realization is fundamental to subsequent thinking, It
dictates that the marketing approaches for, for instance, a
real estate broker and an engineer must differ radically. The
latter, especially if he is part of a large aggressive organiza-
tion, is probably deluged with time-sharing information and
beset by time-sharing marketeers; quite the contrary for the
broker who has probably (happily?) had neither. Extensive
time-sharing familiarity gravitates to those persons and or-
ganizations with previous computer knowledge.

Time-Sharing Interest. There are pockets of enthusiastic
interest for time-sharing—engineering, education. In gener-
al, however, disinterest or a hard-nosed “show-me-how-it-
can-help-me” attitude was more typical:

A one-man accounting office is interested but skepti-
cal. He never heard of time-sharing and has had no expe-
rience with computers.

A real-estate management service is experimenting
with a service bureau. Readout format is critical; chance
for time-sharing is slight.

An architect/teacher states that the architecture pro-
fession and the computer industry have had slight dia-
logue. He is receptive to new ideas but skeptical of time-
sharing.

A small one-man retail operation has no knowledge or
interest in time-sharing. Owner controls all aspects of the
business: no time-sharing potential.

A paint manufacturer and distributor is just beginning
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to consider computer usage; to date, no aspect of the
operation employs a computer: no consideration of time-
sharing.

- Only for the engineer was the interest level high. For the
others, to varying degrees, the interest ran from total indif-
ference—the interviewee could not conceive how time-shar-
ing would ever be applicable to his work—to an interest
highly qualified with cost, volume, readout, and speed con-
siderations. Many said “I'm willing to listen but I must see
how it (time-sharing) can help me with my business.”

There are many professions and work areas on which the
computer has had little or no effect:

One dentist after subscribing to a computer billing ser-
vice for several months gave it up in disgust. The number
of errors and lack of improvements had completely disen-
chanted him on using the computer for anything.

An attorney with a small law firm can see no computer
application—time-sharing or otherwise—for his work.
Although time-sharing offers attributes not available via

traditional batch-process operations, it is a child within the
computer family. The marketing task varies, both in kind
and degree, when the sale is aimed at someone already fa-
miliar with computer applications rather than the individ-
ual with no previous computer experience. For the small
and medium-sized business and the typical professional
firm, the use of computers and dialogue with members of the
computer community has often been negligible or non-exis-
tent. This hardly makes for fertile ground in the time-shar-
ing cause.

time-sharing market
In perspective, time-sharing will offer a new dimension to
the computer capability but something less than its advo-
cates suggest. Some time-sharing users will be new to the
computer while others will be transfers from traditional
computer operations; already, pirating within the time-shar-
ing clan is an accepted practice.
The potential time-sharing user considers:
Application. Can time-sharing perform any useful ser-
vice for him?
Volume. Would he use the time-sharing terminal for
repetitive operations or for one-shot complex prob-
lems? v
Response Time. Is fast turnaround time a critical con-
sideration?
Cost. All factors evaluated, does he feel the cost justi-
fies the utility received? -
Organization. Does the organizational setup allow for
external time-sharing? (A critical factor when dealing
with a government agency or companies with existing
computer facilities. )

final comment

Time-sharing appears to be on a rising growth curve and
the expanding market has already attracted many vendors.
For the foreseeable future, the activity level should be even
more brisk. As the user base expands, prices will drop and
service and performance will improve, thereby generating
even increased demand. As with the traditional computer
market, rising sales are not synonymous with rising profits.
To date, the time-sharing vendor has picked off the cream
of the crop—those easily attainable with a minimum of mar-
keting effort and resultant cost. The vast potential user base
is still untouched and will remain so unless the marketing
effort is specifically geared to this “uninformed” market. For
most business applications, especially of the housekeeping
variety (payroll, accounts receivable), time-sharing offers
limited attractiveness: storage is costly, readout is con-
strained, programs are inadequate. Marketing efforts to en-
tice these users must expend large investments and exhibit
continued patience, often an incompatible combination. @

51



DYNAMIC

for $8 million a year

MULTIPROGRAMMING

AT DOUGLAS

by CLIFFORD H. JENKINS

For the Douglas Aircraft Division of the Mec-

Donnell Douglas Corp., computer efficiency is
. considerably more than a matter of academic

discussion. The workload at the computer center
of this division is in excess of 5,000 jobs a week, exclusive of
unit record or peripheral operations. The 1968 expenditure
for computers and all support hardware to process these
jobs is in excess of $8 million.

This workload of our computer center in Long
Beach, Calif., combines commercial applications such as
purchasing, production control and spare parts provisioning
with engineering applications such as N/C machine-tool
programs, simulations, and structural analysis. ‘

Many of the business applications involve sorting 400,-
000 records (done on disc) and processing master files of
up to 15 reels of magnetic tape. Evolution of this work
profile has caused us to develop an operating philosophy
that consists of three main points:

1. Completely centralized operations, which includes
the integration of all engineering and commercial re-
quirements, so we can realize the economies inherent
in large-scale computer operations.

2. Large-scale, stand-alone configurations, which pro-
vide both the maximum amount of computing power
per dollar and backup protection.

3. Advarced but operationally practical equipment and
programming support. Since our division objective is
to be a leader in aircraft manufacturing, rather than
in data processing, we cannot justify any investment
in computer resources that have not already been de-
veloped to the point where they can perform reliably
on a large-scale production basis.

* During the last eight months of 1967, this philosophy led
us to replace 7094’s with IBM System/360 Model 65’s and
then move from serial operation under the Primary Control
Program (PCP) option of Operating System/360 to dy-
namic multiprogramming under the Multiprogramming
with a Variable number of Tasks (MVT) option. The move
from the 7094’s to the serially operated 360/65 configura-
tions increased our throughput approximately 50%. The
move from serial processing to dynamic multiprogramming
promises to further improve performance by at least another
200%.

equipment and programming configuration

In keeping with our philosophy, the three Model 65 con-
figurations now installed are large and almost identical. As
shown in Fig. 1, each is built around one million bytes of
core and contains three 2314 disc units, two 2303 drums, 16
tape drives, two card read-punch units, and three 1403
printers. The only difference among the three is that one
has a 2250 graphic terminal for structural design applica-
tions.

Our use of large configurations to get maximum comput-
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ing power per dollar is reflected not only in the choice of a
large-scale cpu, but also in the use of large core capacity,
high-speed drum storage, large capacity disc files, and ex-

‘tensive input/output facilities.

The programming configuration for the system is shown
in Fig. 2. Most of the time-critical facilities of the MVT
operating system, of course, are core resident during opera-
tion.

Core is divided into two areas: fixed and dynamic. The
link pack, master scheduler, system queue and nucleus are
in the fixed area.

1. The link pack, which is capable of storing re-enter-
able modules from the link and supervisor control
(SVC) libraries currently contains most of the data
management routines and directories to the cosoL
compiler and SVC library.

9. The master scheduler handles all communications be-
tween the operator and processing programs.

3. The system queue space is used for the control blocks
and queueing elements necessary for job, task, and
data management functions.

4. The nucleus contains the usual core resident elements
of the control program. It has the facilities to keep
track of up to 200 I/O requests simultaneously. In
addition, it has twelve transient areas, each 1,024
bytes in size, for the execution of non-resident super-
visor control functions.

The dynamic area of core is split between:

1. Reader-interpreters which convert input job streams
into work-queue control blocks and disc resident data
sets. *

2. Output writers, which are used to write the data sets

Mr. Jenkins is assistant direc-
tor, information systems and
computer systems program-
ming at Douglas, responsible
for hardware and software se-
lection and implementation. He
has a BS in mathematics and
has been with Douglas since
1952 in both systems and ap-
plications programming posi-
tions.
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created by the processing programs.

3. Initiators, which compile, link edit and execute jobs

one step at a time.

The utilization of the dynamic area can be varied by the
operator according to the size and operational characteris-
tics of the workload. We generally run four output writers
and one reader-interpreter, leaving approximately 664K
bytes of core to be allocated dynamically to the steps of
three or more jobs running concurrently.

The rest of the operating system, plus supporting pro-
gramming packages, is stored on drums and discs. Those
elements used most often—the system link library (includ-
ing a 300K ForTRAN compiler, 150K coBoL compiler, 100K
link editor, and other processors), and subroutine libraries

. for FORTRAN, COBOL, sort/merge, and assembler are stored

on the high-speed drums. The drum was chosen for storing
these elements because of its significantly faster access time
(8.6 msec. compared with 75 msec. for the 2314). Copies
of these data sets are also stored on disc for backup pur-
poses. The SVC and procedures libraries, job queue, and
three systems logs (for accounting information, operator
comments, and hardware errors) are on disc.

Disc units are used for the supplementary link library,
csmp (Continuous Systems Modeling Program) and cpss
(General Purpose System Simulator), assemblers, the cpak
subroutines for the 2250 graphic terminal, and a number of
packages used for systems development work.

operating system functions

The MVT option of the operating system maximizes use
of the total computer resources, including cpu, core, and IO
devices. A general functional MVT diagram is shown in
Fig. 2. System functions, reader-interpreters and writers are
managed as individual tasks and compete with processing
tasks (jobs) on a priority basis. An OS MVT job may consist
of several tasks operating concurrently or of several steps
being executed sequentially. Each step may consist of one
or more concurrent tasks.

At the job management level, MVT permits multiple jobs
to be run concurrently, by priority, in regions of core al-
located dynamically for each job step. Each job may be
assigned a priority by the programmer. If no priority is as-

signed externally, a default priority will be given the job as

it is read into the system. The priority can be modified by
the operator while the job is in the input queue awaiting
selection for execution. We use a priority range from 0 to
14, with 14 being the highest level priority. The lowest
level, 0, is used as the default system priority.

A key feature is the arrangement for the operator to cre-
ate a system function called the “initiator-terminator,”
which, as the name implies, is responsible for starting and
endmg jobs. Up to 15 of these functions can be created and
operatlng in the system at the sarhe time. We génerally run
three to six concurrently.

Actually, what each initiator-terminator does is select a
job from the work queue by high priority, set up the first
step of the job, turn control over to the processing program,
and then come back when the program is completed to
terminate the step and set up the next one. Once it starts on
a job it stays with it through all the processing steps, return-
ing to the work queue for another job only when the current
job is completed.

The operation of an initiator-terminator begins with es-
tablishing availability of data sets needed and acquiring
whatever amount of core is needed for the processing step.
The initiator-terminator then allocates I/O devices and
data sets. Control then passes to a supervisory routine in the
link pack area to load the processing program into the re-
gion. "

When processing is finished, the terminate code is
brought into the core region. Termination consists, essential-
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ly, of releasing the devices used and performing required
disposition of all the data sets.

At the task-management level, a job-step can attach
other programs of the job that are not sequence dependent
and have them run as subtasks. These subtasks run in the
same region as the main task but compete for cpu resource
independently of it and of each other. This task-switching
function is performed by the task supervisor. Control is
passed from one task to another according to a priority
based on the priority of the task, at the time of its creation.
The relative priority of a created task can be changed by
the use of a macro instruction.

Each processing region is provided a unique storage pro-
tect key to prevent any inter-region interference. Protection
against intra-region interference, where multiple tasks are
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operating within the same region, and therefore with the
same storage protect key, is provided by using the. concept
of subpools. With subpooling, the programmer can request
core storage when needed within the region assighed and
free that storage when the need ceases to exist. He can also
request space within any of the 255 subpools possible, real-
izing protection from other subtasks within the same region.
Thése are logical subdivisions of regions that are allocated,
as the regions themselves, on a dynamic basis. Besides being
used to isolate tasks running within the same region, the
subpools can also be used to share specified areas between
subtasks.

INITIATOR — JoB
TERMINATOR STEP

OUTPUT SYSTEM
WRITER OUTPUT

evolutionary implementation

The implementation project was desxgned around two
basic policy decisions. We decided to avoid 7094 emulation
completely and to build up to our final equipment and pro-
gramming configurations in orderly steps starting with a
single 512K cpu operating in a serial mode. We realized
that the decision to forego 7094 emulation meant it would
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take us longer to fully utilize the 360. However, we be-
lieved, from past experience, that the machine efficiency
gained by running in native mode from the very beginning
would more than compensate for this delay. Furthermore,
we felt that the decision to build up to the final configura-
tion from a relatively simple base would give us the system
experience needed to implement advanced, large-scale sys-
tems. .

Implementation began in April, 1967, with the installa-
tion of the first cpu operating under the sequential control
program - (PCP). In May, we upgraded the software to
Multiprogramming with a Fixed number of Tasks (MFT)
and added a graphics terminal to the hardware configura-
tion. Soon after that we implemented automatic spooling to
gain experience in overlapping input/output operations
with sequential job processing.

A second cpu was installed in October and operated from
the beginning under MFT with spooling. A month later the
core capacity of both cpu’s was increased to 1024K bytes.
Implementation of MVT began in the middle of December.
MVT operation began on the prime shift. It was preceded
by an extensive training program for prime shift operators.
All of them attended IBM courses on Operating System/
360, MVT philosophy, job control language, and console
operation. During the initial stages of implementation, we
maintained close liaison between our operators and systems
programmers.

Our initial plan called for MVT to be implemented on
the second and third shifts in successive months, with each
set of operators going through the same formal training pro-
gram. After a week of MVT experience, the operators and
operations management were so impressed with the in-
crease in productivity that they pressed for quicker imple-
mentation on the second and third shifts.

We bypassed the formal two-week training course by
paying the first-shift operators overtime to train the others
on the job. Thirty days after MVT went into operation on
the first shift it was operating on all shifts. When our third
1024K byte 360/65 was installed in April, 1968, it also was
operated under MVT,

impact

The impact of dynamic multiprogramming on our opera-
tions is demonstrated by such things as being able to run
three medium-sized business sorts and three engineering
jobs concurrently, and being able to run a 2% hour engi-
neering job at the same time as a five-hour commercial job.
Exactly how much productivity has improved is hard to
measure in a simple, definitive way because of the different
operational environments necessitated by the inherent de-
sign philosophy of 7094 1Bsys system and OS/360 MVT
system. There are, however, a number of general patterns
and a few hard statistics that indicate that the degree of
improvement has been substantial.

1. Prime shift time used to be devoted exclusively to
engineering jobs; now we are able to run commercial
jobs in with them. The very large commercial jobs—
such as monthly reports on spare-parts provisioning
that took 40 to 50 hours of 7094 time and cost-ledger
accounting that involves processing over 900,000 rec-
ords in just one section—used to be run orly on week-
ends, but now can be worked during the week.

2. With the 7094s all peripheral processing had to be
handled off-line; now we are running peripheral pro-
cessing on-line for all engineering jobs and commer-
cial program checkouts: Only the peripheral process-
ing of commercial production jobs is being handled
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off-line, and some of that is planned to be on-line
within the next few months. On-line peripheral pro-
cessing eliminates queueing for two steps at proces-
sors previously devoted to this work. It also eliminates
tape drive requirements on the large processor.

3. When we went from serial processing on the 360/65s
to multiprogramming under MFT, the number of
hours registered on the cpu meter increased approxi-
mately 10%; they increased another 10% when we
moved to MVT. Not only has cpu utilization per hour
of use increased, but also total weekly metered use
has increased from an average of 105 hours per week
to 130 hours per week.

4. With the 7094 configurations a backlog of 9-10 hours
work was considered good; now we keep our backlog,
including checkout jobs, close to zero.

5. We used to run 40-50 jobs per shift on the 7094’s.
Under MVT we are up to 120 jobs per shift.

operational environment

Dynamic multiprogramming creates an entirely new op-
erational environment, one that takes some time to learn to
manage effectively.

When there are three or four jobs running concurrently
under a single operating system and a like number being
concurrently processed for output, the previous standards
for both operator and system productivity become useless
for measuring operational efficiency. Even the materials
handling procedures for getting jobs into and out of the
computer facility had to be revised to fit the more dynamic
environment. :

One of the biggest operations changes took place in per-
sonnel. The change was both quantitative and qualitative.
While we ran the 7094 systems with one or two per system,
plus a lead operator responsible for four systems, our present
configurations require a crew of five to seven for each system
and a supervisor for the three crews. ‘

The increase in people is related directly to the increase
in system productivity. With several jobs running concur-
rently, the amount of operator-system interaction has in-
creased to the point where one operator must be responsive
to system requests at all times. Additional personnel are
used to service the system input/output demands. Finally, a
lead operator is assigned for each MVT system and is re-
sponsible for its operation and performance.

tuning up the system

We feel our configurations are now running at a reason-
able level of effectiveness. Considerably more, however, can
and is being done to improve the performance of the total
system as it relates to our installation requirements.

1. Job procedures and programs are being added to res-
ident libraries to reduce the percentage of total job
time required for input operations.

2. Program modifications are being made so we can run
the peripheral phases of commercial production pro-
grams on-line. In other words, historically, commer-
cial production jobs produced a multitude of report
tapes which were subsequently processed (printed)
off-line by a smaller stand-alone peripheral processor.
Today we are replacing the stand-alone peripheral
processors with slave printers, card readers and card
punches which are used asynchronously by the main
central processing facility as a means of getting work
in and out of the system. Since the large processing
system is able to service these devices (printers, card
readers, etc.) with little or no degradation to its main
computing tasks, we have effectively saved a large
part of the cost of a stand-alone peripheral processor.

3. We are studying the effect of different job mixes on
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Get her out of your system.

M

An Automated Management Information System
that “remembers” events but merely reports that
the events have happened seems to us to be some-
thing less than the best use of costly equipment
and personnel. Yet most Management Information
Systems do exactly that: produce raw data for
management when what management needs is
information on which it can act.

We design—and implement—computer systems
to produce meaningful information for manage-
ment. The payoff is increased profits.

When we structure a Management Information
System, we examine the total environment. in
which it will function. We begin by defining the
objectives you want to achieve. We survey your
organization and define its information needs. We
define both the economic implications and the
technical specifications of the system. We design
it to respond to all the people who use it. We
select and procure the most effective hardware (we
make no hardware of our own). We select or

NEMOSYNE-GODDESS OF MEMORY

create the software. We train your operations per-
sonnel. More important, we train your users. This
total approach ensures that the system encom-
passes your total enterprise, interacts successfully
with your people, and works with maximum
efficiency.

We can do all this because Planning Research
is a unique group of professionals. In addition to
the computer sciences, disciplines include eco-
nomics, business administration, behavioral psy-
chology, most branches of engineering, the
classical sciences, and mathematics. These disci-
plines, representing more than thirty areas of
knowledge, are skillfully blended on project teams
to form the most powerful analytic tool yet
developed for the solution of computer systems
problems.

To find out how a Planning Research system
can let you manage information for your benefit,
contact Mr. J. N. Graham, Jr., Vice President and
General Manager, Computer Systems Division.

PLANNING RESEARCH CORPORATION

Home office: 1100 Glendon Avenue, Los Angeles, California 90024

An Equal Opportunity Employer. Candidates are invited to write to the Administrator for Professional Staffing.
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Straight talk to decision-makers

who cannot a

ord to compromise

on reliability in selecting

The new *'Scotch’ Brand 906 Disk
Pack is made for those who de-
mand the ultimate in reliability
and dependability in random ac-
cess data storage.

It is a product of 3M Company's
- 21 years of technological experi-
ence in the development and per-
fection of magnetic coatings...
a result of the same advanced
technology that produced the
standards for computer tapes:
“Scotch” Brand 777 and 777 GP.

Here are some of the reasons
“Scotch’ Brand 906 Disk Packs
belong in your data processing
system: :

1. 3M Company manufactures its
own oxide, binder and substrate.
This single-source technology
assures consistent quality control
at all stages of manufacture to
consistently produce a uniform
product.

2. "Scotch" Brand 906 Disk Packs
surpass all industry standards for
performance. They are guaran-
teed error-free when used on IBM
1311, 2311 or equivalent drives.

3. The oxide concentration and
the coating thickness on each
“Scotch" Brand Disk is electron-
ically regulated to control the
critical level-of-output factor
(Read Pulse Amplitude). Too thin
a coating, even with the proper
amount of oxide in the dispersion,

a disk pack.

results in too little output. Too
thick a coating or too high an
oxide content will produce exces-
sive output.

4. Every ''Scotch’ Brand 906 Disk
Pack is total area tested. This goes
far beyond conventional initiali-
zation procedures: every record-
able area that can be reached by
a head is tested for possible error-
producing coating flaws.

5. The polymers and oxides used
are the finest quality available.
They are specially prepared and
blended in a unique formula, and
are applied to the substrate by a
3M-developed coating technique.
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Uniform coating

6. The surface waviness of the
substrate and the coating thick-
ness on ‘‘Scotch’ Brand 906 Disk
Packs are held to minute toler-
ances to assure consistent flying
altitude of heads and minimize
undesirable signal modulation.

1. "'Scotch' Brand 906 Disk Packs
are finished by a process that
assures radial as well as circum-
ferential smoothness. In many fin-
ishing processes, to assure that
the finishing marks are parallel
with the recording track geome-
try, radial surface smoothness is
often sacrificed.

Dual-planle balanced

8. "'Scotch” Brand 906 Disk Packs
are dual-plane balanced. Dual-
plane balancing produces condi-
tions of equilibrium within each
pack that eliminates the problems
of vibration and wobble possible
with less sophisticated, single-
plane balancing systems. :

9. The rigid center mounting in
“Scatch’ Brand 906 Disk Packs is
engineered to prevent shifting of
disks from their balanced posi-
tion, thereby avoiding .wobble or
vibration in subsequent use.

10. Each "'Scotch’ Brand 906 Disk
Pack comes in a strong, durable
LEXAN® canister that assures
safe transportation and storage.
A built-in foam rubber seal keeps
the contents dust free.

11. *'Scotch' Brand 906 Disk Packs
are available for sale or lease.

For more information on “Scotch”
Brand Disk Packs, see your 3M
representative, or write: Market
Services Department, Magnetic
Products Division, 3M Company,
3M Center, St. Paul, Minn. 565101,

“*SCOTCH’? IS A REGISTERED TRADEMARK OF 3M CO. ‘/LEXAN’’ IS A REGISTERED TRADEMARK OF GENERAL ELECTRIC COMPANY, [:—-J -
| 'U‘
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HONEYWELL COMPUTER USER?

Bunker-Ramo’s GDP System Cuts Costs in Business EDP Operations
And Reduces Turnaround Time 80% Over Conventional Languages. ..

GDP, a comprehensive generalized file management
system, has been proven during one year of operational
experience in various installations covering the entire
spectrum of business data processing:

e File creation and maintenance
File conversion and reformatting
Sort, merge and match operations
Information retrieval using logical operators
Completely flexible report generation, including
logical and mathematical operations at the time
of report generation

e Mathematical computation at all phases of file

processing

e A wide variety of card and tape utility programs

GDP features a near-English language module which
can be used for information retrieval and report gener-
ation by non-programmers. GDP can be used with

L 4
[ ]
L 4
L]

Honeywell H-200/1200/1250/2200 series computers
of 24K or larger with 5 tapes. A disk version of GDP
for Honeywell equipment as well as other versions for
IBM 360/25/30 equipment are under development.

GDP is priced under $15,000. The price includes
training, full documentation and customer service. For
more information call Erv Torrez collect (202) 337-1500
or write:

LR

B-R DATA SYSTEMS INC.
2121 INDUSTRIAL PARKWAY + SILVER SPRING, MARYLAND 20904

a subsidiary of The Bunker-Ramo Corporation

CIRCLE 35 ON READER CARD
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MULTIPROGRAMMING . . .

productivity to develop some guidelines that will en-
able us to allocate system resources in a more effec-
tive manner. For example, many jobs require large
amounts of direct access storage for data set storage,
temporary work areas, queue space for the slave
printers, readers, etc. We must establish the amount
of different 1/0 data channels and direct access facil-
ities along with solving the problem of allocation of
these resources. In a multiprogramming environment,
a single program no longer has 100% of the system
resources at its disposal. One must be concerned with
the systematic minimization of contention for system
resources between jobs. We expect to alter the con-
figuration of our systems as we establish the charac-
teristics of the work load processed by our facility.

A
PRESIDENT'S
VIEW OF MIS

by TERRANCE HANOLD

Today the world of electronic data processing
presents such a vast and various and evanescent
scene that unless we come to it with a viewpoint
- there is no point to the view. Without it, this
welter of electronic wonders is all confusion—the realm of
Chaos and Old Night. But with it, amidst all these pieces
of machinery and methodology, there lies the potential for
many interpretations of the interplay between management
and the information systems designed to serve it.

Let me state my frame of reference. While the concept of
an ‘information system has come to massive dimensions,
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4. We also are tailoring our application programs to take
advantage of the architecture of the cpu and the dy-
namics of the operating system. This work already
has produced important increases in productivity.
For example, in the case of one engineering program,
optimization cut running time from four hours of se-
rial operation on a 7094 to 2% hours of multipro-
gramming operation on a 360/65. In the case of an-
other engineering job, four hours running time was
reduced to 78 minutes.

How much of a productivity increase we will realize
when the system is finally tuned to peak efficiency is still a
matter- of constant evaluation. However, on the basis of
what we have seen so far it seems likely that our expecta-
tions of a 200% increase over serial processing on a Model
65 will turn out to be on the conservative side. From what
we've seen so far, however, 1 think we’ve just begun to
experience the impact that third-generation hardware and
software will have on our operations. : n

get involved

clearly such a system is nothing in itself. It has existence
and use only as a function in a total system, as in a business
firm, an agency of government, an association for a public
purpose. For me the needs and purposes of my company
provide the context, the perspective, and the value tests
which give meaning to a computerized environment.
Having stated my approach to the subject, let me make
an entry into it by a summary of the things which have
been accomplished, and of the things which are being at-
tempted in the management-oriented information systems
field. When we have completed this essay, we shall be able
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A PRESIDENT’'S VIEW ..

to attack the further question: whether the management-
oriented information system will bring into being an infor-
mation-oriented management system. Then, . perhaps, we
may inquire into the essential nature of an information-ori-
ented management system.

basis for action -

At any specific moment, management is inclined to act
only on the simplest motivation conceivable in the existing
environment. This is a sound rule of selection because moti-
vation brings action only through communication. Logical-
ly, the simplest motivation will be most clearly communi-
cated. Hopefully, that is the communication most likely to
bring action in accord with management’s intent. As a rule,
the simplest motivation, and the one most easily expressed
and understood, is the purpose to reduce costs. And this has
been the motivation which management has consistently
expressed as it has moved by steps into the information
systems environment.

In the interest of efficiency we replaced clerical routines
with first-generation edp equipment. With the object of
cutting costs we utilized communications computers to con-
centrate branch edp operations at corporate centers. Then,
to avoid the expense of repetitive handling of data at as-
cending levels in the administrative pyramid, our second-
generation computers were used to chain the vertical links
into a continuous processing system.

Next, to the sound of trumpets, came the announcement
of the third-generation computers. These were to knit every
application, whether in being or in conception or beyond
present imagination, into a real-time multi-processed, ran-
dom-accessed, remote-inquiry, machine-managed total in-
formation system. This description leaves me as breathless
as did the announcement itself. For I was totally compati-
ble with the pitch. Obviously, a total information system
would achieve a total saving of all general and administra-
tive costs, always excepting the expense of the edp depart-

- ment and the executive office.

Four years have passed and the trumpets are strangely
muted. Much of the promised gear never arrived. And of
the missing items many are no longer promised. So today
the equipment array is at many points out of phase or out of
balance. Compatibility is still our ideal in computers as in
wedlock, and as likely of attainment. After all this while,

Mr. Hanold is president of The
Pillsbury Co. He has a law de-
gree from the Univ. of Minne-
sota and joined the Pillsbury le-
gal department in 1946. Since
then he has served as assistant
secretary /treasurer, tredasurer
and administrative controller,
executive vice president and
general manager of interna-
tional operations.
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the truth becomes clear that each business firm is unique
and its total information system must also be unique.

These are things to give a man pause. And this pause is
prolonged by a just doubt respecting the equipment manu-
facturers’ capability to create a total information system suit-
able to the environment of each separate business.

solutions now, problems later

For 15 years, the computer industry has followed a ran-
dom path with serendipity for its guide, confident that it
would always find a salable use for any of its chance discov-
eries. Fascinated by the looking-glass land through which
this path led, business has cheerfully followed, hopeful that
a problem could be invented to utilize whatever hardware
this profligate industry might spawn.

Through the past decade the course of invention has
twisted and turned upon itself so often that the industry is
terribly tangled in the maze of its own creation. Confused’
and frustrated, the computer industry finds itself without a
clear road to the main objectives which the third-generation
machines were intended to serve. Shaken by the revelation
that it is unable to design the total information schemes
which its upper-range models were intended to support, the
hardware manufacturers are left to advertise their integ-
rated circuitry while avoiding all references to integrated
systems.

Not only are the machine suppliers now incapable of
producing the total information systems that their clients
yearn for, we may doubt whether today they are able to
produce the operating software which would support total
system programming. One or two have tried and inglorious-
ly failed. At least none has yet signally succeeded. This
state of affairs is affirmed by the emphasis the full-line
manufacturers place upon their low-end machines, some of
which produce almost the throughput of the second-genera-
tion models they are supposed to replace. It is further indi-
cated by the reluctant offer, after so many previous with-
drawals, which accompanied the recent introduction of
IBM’s newest dragon: “Model 85 is not for everyone.”

So, in machine design we have reached a pause in the
change from the gigantic to the colossal, while the engi-
neers struggle with the myriad of unanticipated problems
flowing from the size and complexity of their new creations,
and while the software sages strive to elaborate operating
systems that would efficiently utilize the varied and concur-
rent capabilities of these immense machines. Until these
phases of development are substantially advanced, the cus-
tomer has no firm footing on which to program his long-
desired total information system. While this condition
continues, most users can only refine and extend the applica-
tions which they presently process. And in this pursuit the
manufacturers happily encourage us.

The essential meaning behind the tangle of verbiage
thrown around the large-scale third-generation system is
discovering itself. It is that the supplier will deliver the
hardware as he invents it—sometimes in advance of its in-
vention. He will deliver the operating software in its primal
state and will debug it on your premises. But the.informa-
tion system the supplier will not touch. That is the cus-
tomer’s problem.

For the future the customer must take the lead in systems
design and creation. He must define his own business, draft
his own information blueprint, and build at his own hazard.
There is no mail-order solution,

-So much for the consequences of the cost-cuttmg motive.

In the course of this simple pursuit of immediate ends,
we have accomplished less than we desired and more than
we intended. Somehow, the total savings projected were
never quite obtained and the substitute data values which
the equipment suppliers suggested after the fact to assuage
our disappointment were never convincingly measured.
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While these results are central to the cost-cutting view-

point, they are of subsidiary importance to the other de--

velopments which accompanied our passage from tab to
. tube to transistor. These other matters are basic to the new
viewpoint we must adopt as we design our third-generation
systems.

steps to the present

First, business data was converted from an exclusive
- property of the accounting department to a resource more
universally available to each who had a claim upon it.

Next, it created in and around the edp department a new
area of competence within the corporation, staffed by a
rapidly growing group of people of advanced skills of high
order. Their entry into the corporate body fostered the en-
try or expansion of other personnel with advanced aca-
demic, technical and professional qualifications.

Third, these developments were accompanied by the
rapid introduction of ever more, ever larger, and ever more
sophisticated machinery to handle the rapidly expanding
data and decisional processing framework which supported
these new groups.

Fourth, to improve the cost-value ratio of the vast data
files which these systems accumulated, management
learned to submit to the use of linear and simulative pro-
gramming techniques which recover so much fine gold from
the dross of data. Having been so persuaded that there are
. values as well as costs in real data, the experts are now
trying to persuade management of the usefulness of as-
sumed data. But management is so far hesitant about losing
itself in a Bayesian forest of decision trees.

To date, then, we have succeeded in our aim of diminish-
ing to a limited degree the primary levels of salaried em-
ployees within the corporation, and we succeeded in our
objective of severely curtailing the administrative side of
middle management. And we have been vastly successful,
without at all intending it, in expanding both the analytical
and executive functions and the absolute numbers of mid-
dle management. This latter fact has not been sufficiently
described, and no attempt has been made to measure the
rate at which this trend is continuing. Certainly, there has
been no speculation respecting the future effect of this
phenomenon upon the business corporation and its man-
agement.

The rate of advance of middle management people in our

firm has been marked. Since 1960 their proportion of sala-

ried personnel has increased from about 22.5% to about
30.5%. Just as radical has been their change in function.
Their activity has totally shifted from the supervision of
other employees to the management of the business.

This review of the past discloses that after much time and
long travail we have traveled only to the point of indecision.
How we proceed from here depends upon our analysxs of
the evidence I have just recited.

To begin, our pursuit of simple ends has led not to a state
of simplicity but to a system of increasing complexity. Be-
cause of its intricacy the burden of redesigning that system
to deal with the future falls not upon the supplier but the
user. The test of the new system is not data cost but data
value. The proof of data value is no longer found in the
reduction of administrative personnel, but in the profitable
utilization of increasing numbers of highly qualified middle
-management people. Profitable data utilization by manage-
ment depends on its forward application, while administra-
tive use is usually evidenced by its backward petrification.

Let me repeat myself. The design and development of
this new data system must serve value creation first and cost
reduction later. For both the creation of these values and
their measurement, the executive management is altogether
dependent upon its newly sophisticated middle manage-
ment. And this middle management is increasingly man-
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aged and motivated by the information system itself rather
than by the executive group.

The corporate presidency has never been a comfortable
spot. Its status under these conditions of employment can
only worsen.

design for management

So long as the cost cutting motive was dominant, the
design of an information system was governed by adminis-
trative concerns, with lately some overlays to serve a scatter
of management needs. For the future there must be a re-
versal of emphasis. A management orientation must prevail
in systems design and the administrative plumbing will
have to be taken care of in the substructure.

The one purpose of an administrative information system

" is to absorb the accounting and related routines which oc-

cupy a general office force. These are matters of inventories,
invoicing, receivables, payables, payrolls, taxes, sales sta-
tistics, cost analysis, and so forth. It is concerned almost en-
tirely with the interior operations of the firm.

By contrast let me suggest some of the benchmarks of a
management-oriented information system. Such a system
emphasizes data describing the external universe in which
the firm functions. The most profitable address of the re-
sources of the firm against the opportunities and perils of
the market in which it offers its wares is the essential objec-
tive of business management.

The data processed through the administrative informa-
tion system is secondary to that purpose. Of primary impor-
tance is data respecting the markets in which the firm buys
the goods and services it needs, the nature and availability
of its capital, the capabilities and organization of its per-
sonnel, current knowledge respecting its industry, its com-
petitors, its customers, activities in the market where it sells,
transportation, advertising media, and all the other things
which vxtally affect the market and the firm’s market poten-
tial.

Clearly this calls for a considerable expansion of data
input stations, of data sensing and sending equipment, and
of data files. Critically, it demands an integrated data man-
agement system which will economically store and efficient-
ly recover data for use in high-speed processors. Finally, it
requires an extensive complement of analytical and simula-
tive programs which will develop from the data the alterna-
tive courses of action and their relative risk, which have
value to procurement, manufacturing distribution, sales,
marketing ‘and general management.

The suppliers can sell you the storage and retrieval hard-
ware you need, but the design and implementation of the
system are up to you. In its definition a management-ori-
ented information system is clean and straightforward. In
its accomplishment -things tend to get messy. There is a
tendency to gloss over this fact of life by emphasizing the
glamorous modes in which recreated data can be displayed.
That is all well enough but the real trick is to get the data
through the system to the point of display.

Obviously, a large-scale computer is the heart of the sys-
tem. The third-generation machine hides within its classic
form and clean externals a spirit both malevolent and de-
ceitful. Equipment that complex placed in a total systems
environment develops problems in number, size, and com-
plexity that exceed anticipation and very nearly defy solu-
tion. Computers may not yet have innate intelligence, but
demonstrably they have emotional capability. It is beyond
doubt in our shop that a computer may become neurotic,
and so may its programmer.

These radical conditions may call for extreme remedies.
A resident psychiatrist may be needed as well as a site en-
gineer. The last contingent sent to exorcise our installation
of its evil spirits included a geologist, a seismologist, an
ecologist, and a cosmologist as well as the usual binary and
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octal types. But the solution was not found until there was

added to the party a dowser with a divining rod.

At this juncture it is the fashion for edp people to de-.

claim that they are eager to plunge into the creation of a
management information system, but that “they”—the man-
agement—won’t state what “they” want. So, the question
follows, how can edp possibly get on with the job?

The right answer is a short one: You are management.

the change in status

Ten years ago the head of our edp department reported
to the head of the systems department, who reported to the
assistant controller. Today the head of edp is corporate vice
president—information systems. He has that title because he
is part of top management, and because his job is to involve
all levels of management in the management information
system.

Today you can no longer excuse yourselves from doing
the job. If in your company the head of information systems
is not yet part of top management, then he had better get
on with the job and earn the title.

Now let me suggest in short order some numbers and
trends that I think show how critically important it is to
your companies that you get this job done.

At the average growth rates prevailing in the U.S. since
1960, by 1975 GNP will grow from $785 billion to $1.3
trillion or 65%. Consumer income will grow at the same
rate. Population will grow but 10%, so obviously family in-
come will increase substantially. But the spending pattern
of this great increase in income will shift strongly. This is
shown by the projection that the production of consumer
goods will rise 40%, but the consumption of consumer ser-
vices will go up 75%.

So it is reasonable that you make these assumptions about
the prospects of your firm over the next eight years. You will
add 15% to your personnel. You will add 40% to your
investment in plant, and your physical output of goods and
services will rise proportionately. Their value will probably
rise more than proportionately and your line of products
and mix of products will shift radically.

The habits of life are changing with unprecedented
speed today. And as people increase in number, as they
become predominantly urban, and as their disposable in-

come vastly increases, they put increasing stress upon indi-

-viduality. So the variety of products demanded rises faster
than the volume and the life span of new products shrinks
faster than belief. In the grocery store, for instance, the
physical volume handled seems to rise about 2.5% a year,
but the number of items stocked goes up about 5% a vear,
and the number of items displaced is nearly 10% a year.

It is sufficiently apparent then that the need for creative
change in product design—and in production, distribution
and marketing—will more than double over the next eight
years. This can only mean a further increase in the propor-
tion ‘that middle management represents in the total sala-
ried staff of your firm. For that is the area where the capac-
ity to innovate and the capability to execute must reside if
your firm is to hold the pace in this era of accelerating
change.

Your senior management has been too often singed to risk
loss of more fur. Only the still cool cats take the creative
chances. Only if your firm has a management-oriented in-
formation system will your middle management have the
essential insights into the firm and into the market. Only
with these insights can middle management mend your
lines to mate with market changes—in time, that is, to meet
competition. Only with such information systems will cor-
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porate management be able to measure middle manage-
ment performance—again, in time.

There is one other condition to success in 1975—that is an
information-oriented management system. Management is
always avid for information. But the quality and relevance
of information are data values which it often fails to mea-
sure. And management often fails to act on information be-
cause it has no quantum test of the sufficiency of-the data
on hand.

Historically, management is fact minded rather than in-
formation oriented. It deals comfortably with today’s prob-
lem in the light of yesterday’s results. Tomorrow it delegates
to the planning department. This posture was appropriate

“to a day when the structure of the firm and of the market

was settled, and change came gradually, and problems pre-
sented themselves consecutively.

Today we deal with dynamics, not structure. We have for
analysis not fixed facts but data flows. We find no plain
answer, but arrayed alternatives, derived from feedforward
and feedback, with varying assessments of risk. By acci-
dent, if not by intent, our enterprises cross a dozen industry
lines and the plain trend of the near future shows that our
competitive status will be progressively more involved.

We have attempted to reduce complexity by sorting the
business into divisions. But this solution is temporary. Divi-
sions become complex for the same reasons that the firm
first became complex. Then because of market shifts and

- technology the divisions overlap. Next we have complexity

charged with conflict.

In the beginning the firm is a straightforward business
managed by a president. Now it is a complex managed by
divisional managers coordinated by a chief executive. We
are arriving at a point where the complex becomes a per-
plex. Management power is widely diffused among many
energetic and individualistic middle managers. They de-
mand meaningful work—that means range for their intelli-
gence and intelligent freedom of decision. At this stage a
corporation can no longer be effectively directed by a chain
of command. Its action teams can be integrated with the
executive office only through a nerve network equivalent.

The only system pervasive and responsive enough to
serve the need is a management-oriented information sys-
tem working with a information-oriented management.

This requires a further shift in management mentality.
Your management has always sought “facts” which would
yield “certainty.” The very volume of the data in our infor-
mation systems proves the absence of absolute facts; but
that data displays the substance of insight, of judgment,
and of decision. Change is the product of a change in the
system of information, says Kenneth Boulding. So a change
in your information system will bring the needed shift in
management’s use of information,

The painter Matisse is credited with saying that “L’exact-
itude n’est pas la verité.” We shall have to'learn in business
as in art that truth lies not in precision but in perception.
Perception is the product of a system of mqulry, not of a
method for identifying a fact.

To gain perception of the right course of action, the man-
ager must involve himself in the information system. How
he accomplishes that i‘nvolvement is a matter of individual

determination.

In our firm we find the most effective method of involve-
ment comes from the use of a direct access console. To-
getherness is time-sharing!

But, by this means or another, he must ally the informa-
tional faculties of the system with his own intellectual fac-
ulties to achieve the levels of perception which the pace
and perplexity of our day obscure.

Only by these means can he manage confidently in the
firm of tomorrow.

And tomorrow is almost today. : u

DATAMATION



bezoe =2

INFORMATION
SYSTEMS:

E£D

A &2F,

BRIEF

LOOK = L&

INTO HISTORY

by DAVID M. SAGE

The term “systems” has many meanings both
within the present-day computer profession and
within industry in general. Whether computer

science itself has been responsible for the prolif-
eration of the term among disciplines is difficult to say.
What is definite, however, is that both industry and educa-
tion are enamored with the need to apply the term to every
conceivable area of study. General systems theory—that is, a
general systems approach applicable to broad spectrums of
activities—is now a required avenue of study in graduate
schools of business and engineering. In business, “systems”
has long been applied on a micro-level to office procedures,
more recently on an intermediate level to procedures involv-
ing the computer, and most recently on a macro-level to the
business as a whole. Information systems are now as impor-
tant a topic to the computer professional as the hardware
itself was ten years ago. However, they are much less un-
derstood.

In order to begin to understand the nature of
an information system it is first necessary to place it in a
proper relationship to the business itself. It is necessary to
differentiate between the business system itself and the in-
formation system of the business. James G. Miller relates
these two types of systems by defining two terms: the mat-
ter-energy processing system and the information process-
ing system.! For the most part a business has as its main
function to be a.matter-energy processing system. The busi-
ness brings in or “ingests” raw materials, it preprocesses
these raw materials or “decomposes” them to make them
suitable for further use. Next it assembles these raw mate-
rials into finished products and sells them (“extrudes”)
through its channels of distribution to its customers.

An information processing system, on the other hand,
translates information both from the environment and from
within its own components as its input. It stores this infor-
mation and associates it with previously stored information
in order to provide a frame of reference for the next and
vital step, that of making a decision. Its decisions are then
transmitted to its components or to its parent system.

Defined in this manner, the information system contains
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far more components than the present day computer staff,
facilities and so-called systems of a business. Although this
is true, present day myopia tends to discount the impor-
tance or need of understanding information systems in their
entirety. This would include, in dddition to the processing
components, the channels of input and the channels of out-
put. .
Perhaps the recent and rapid rise of the computer has
nurtured the narrow viewpoints often taken of information
systems. Many people feel, I think, that “systems” existed
only infrequently and systems theory was never really ap-
plicable prior to the time when it became possible to use a
computer. This could not be farther from the truth. Infor-
mation systems are evident as far back as history has been
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recorded. General systems theory is as applicable to these
early examples as it is to those of today. Let us look at some
of these early information systems and see if there are not at
least a few lessons which can be applied to our times.

early information systems
- From 2000 B.C., the period when the Code of Hammu-
rabi was drawn up, to the present businessmen have been
interested in obtaining information on the status of their
businesses. This information gathering has rarely in the past
been defined explicitly as a science as we do today. Regard-
less ‘of whether it has been called accounting or communi-
~cation or a code, it still constitutes an information system.
Hammurabi said, “If the merchant has given to the agent
corn, wool, oil or any sort of goods to traffic with, the agent
shall write down the price and hand over to the merchant;
the agent shall take a sealed memorandum of the price
which he shall give to the merchant.

“If an agent has forgotten and has not taken a sealed
memorandum of the money he has given to the merchant,
money that is not sealed for he shall not put in his ac-
counts.”2

Surely this law indicates and prescribes a method for col-
lecting information. Once the agent had written down the
price and handed it over to the merchant-and other agents
had done the same thing, surely the merchant would sit
down at the end of the month and tabulate what he had
taken in from whom and who had bought the most and who
the least. The merchant was processing the information
then and he undoubtedly made some interesting decisions
because of it. In this case the information that had been
recorded for the business as a form of record keeping was
also used as a planning and control tool.

‘Hammurabi was King of Babylonia, a country whose civ-
ilization was one of the oldest in the world. Its known his-
tory goes back to 4000 B.C. Many of the documents of Ham-
murabi’s time have been found and have been deciphered.
Because of his strict code every purchase of any importance
and all lawsuits, wills, marriage settlements, etc. had to be
recorded. Since they were recorded by pressing cuneiform
characters into cylinders of clay, many have survived the
years quite well.

In addition to clay tablets, the ancient Babylonians used
the scales and the seal. Furthermore, since the ability to
write using the cuneiform characters was difficult to
achieve, the clerks who did the record keeping held re-
spected positions and were in heavy demand. Special
schools were even established to train these clerks for both
government and commercial positions. Does not this foretell
of our shortage of trained programmers today? Clerks are
now in abundance because, for one reason, the techniques

of writing using the present day alphabet are far simpler

than writing using cuneiform characters. Does this suggest
that programmers will be abundant in the future because of
the decreasing complexities of programming languages? I
think that it does. -

A fantastically detailed view into the business system of
the sixteenth century is provided us by Jost Amman, who
produced in six engravings his 30-by-46-inch print “Alle-

2 Hammurabi, The Oldest Code of Laws in the World, translated by C. H.
W. Johns and T. Clark, Edinburgh, 1903, Laws 104, 105, p. 18.

3 Donald T. Clark, “Jost Amman’s Allegory of Trade—or, The World of
Business in the Sixteenth Century,” The World of Business, Vol. IV, p.
1954.

41bid., IV, p. 1967

5luca Pacioli, Ancient Double-Entry Bookkeeping, translated by John B.
Geijsbeck, published by John B, Geqsbeck Denver, Colorado, 1914, pp:
33.51 (abridged). .
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gory of Trade.”® The print from this engraving is a “
veritable potpourri . . . 7 of information. On it Amman
shows the symbols of business and pictures of mercantile
activity. He shows a panorama of the leading trade center
of the world at that time, Antwerp, and throughout the
design he intersperses symbolic representations of those
qualities which make for business success. Even the infor-
mation systems of the day are depicted and their impor-
tance illustrated. The scales, the account book and the jour-
nal are shown as central hubs of the system. A messenger
about to deliver a letter is quoted as say‘ng;:
“I travel into the country with letters

The contents of which I do not know

But often I make my master jovial with them

And also cross and weak.”™
The weighing house, the conference room and the counting
house are shown, all in full swing. The importance of infor-
mation even to this early business system is evident in many
ways throughout the allegory.

In 1494, Luca Pacioli, a famous man of the time, wrote a
treatise on double entry bookkeeping.? In it he states that,
following the need for cash, the two most necessary things
in business are (1) to be both good bookkeeper and math-
ematician and (2) “to arrange all the transactions in such a
systematic way that one may understand each one of them
at a glance.” Pacioli then describes in 36 chapters a com-
plete method for recording every type of accounting trans-
action including “How To Take Out One or More Entries
Which by Mistake You Might Have Entered in a Different
Place than the Right One, which May Happen Through
Absentmindedness.”

Early businessmen were even interested in information
that accounting did not provide. The only way that an en-
terprise could succeed—then as now—was by moving faster

and more surely than its competitors. This requires informa--

tion.

Jacob Fugger was the head of the great German house of
Fugger centered in Augsburg. This house had acquired by
the middle 1500’s interests ranging from China to Peru. The
Fugger enterprise was immense and its varied and critical
financial transactions strained the resources of the firm to
the utmost. In this present day and age a firm of the size
and complexity of Fugger would command a massive sys-
tem of information collection and communication devices.
These would be necessary not only to forge ahead of its
competitors but merely to keep its place. These complex
systems Fugger did not have, yet he did have a highly de-
veloped information gathering network at work in all parts
of the globe. Remembering that the low rates of speed af-
fected all in those days and that the length of time between
communications did not require the pace of today, then his
network was truly revolutionary. Laboriously handwritten
letters and sketches would find their way to Augsburg from
London, Paris, Antwerp and Venice. Each foreign agent
was required to regularly report the trends and happenings
in his area and was in turn kept informed of those develop-
ments elsewhere affecting himself. Much of the information
conveyed was top secret, the knowledge of which by cer-
tain politicians would possibly have changed history. Fug-
ger’s newsletters are the forerunners of our present market
newsletters with the one major difference being their highly
secret nature. The difference shows the progress of business
through. the centuries. Telegraphy, newspapers, news ser-
vices, radio and fast presses have broken down the secrecy.
Competitive enterprise has broken monopoly. Business
news is out in the open, available to everyone.

These are examples of early information systems. Ob-
viously information systems of the present are on an entirely
different plateau of complexity. However, business systems
themselves are also at a much higher level of complexity
than they were 400 years ago. It is well to point out at this
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Basically computers are the same
throughout the world. To be productive
they heed the right kind of care and
feeding. In other words, thoroughly
professional software support. The un-
fortunate fact is, in Europe there just
hasn’t been enough to go around.

Now, Leasco can give your overseas
operation the same quality of creative,
competent systems support we provide
inthe U.S.

We've set up software service compa-
nies in business centers throughout
Europe. Each one is a complete systems
center offering the full range of capabili-
ties. They’re managed by local nationals
with full support from Leasco, the
world’s largest independent computer

The care and feeding of computers

services organization.

We bring to your European opera-
tions the expertise and sophistication
of 17 years in systems support. We can
provide a total problem-solving serv-
ice, or any part of it. We’ll define the
problem. Design the answer. Test and
prove it on our own computers. Install
it properly on yours.

Throughout the project our Euro-
pean teams will work with your people
and live with the system in order to
guarantee performance. If you want,
they can even operate your facilities
for you.

At the same time, you have the reas-
surance of being able to coordinate
your various European projects directly
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with Leasco management in the U.S,

When you do business with Leasco,
you have at your disposal more than
1,000 specialists in 25 offices and facili-
ties around theworld. And you have the
security of knowing that we take the
responsibility of making your com-
puter system work.

Write for Leasco’s European capabili-

" ties brochure, and let us give your com-

puters the professional care and feed-
ing they need.

Leasco
Leasco Systems & Research (Europe)
Two Penn Plaza, New York, N.Y, 10001.
In Europe: Willemskade 18, Rotterdam,
the Netherlands.
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time the major reasons for this increéased complexity and the
accompanying increase in the need for information.

In my opinion, there are five major reasons for the vast

- increase in the complexity of the business system (and the

increase in productive efficiency). These reasons are: (1)

division of labor, (2) automation, (3) capitalism, (4)

transportation and (5) communication. There may be more
reasons that have contributed to this complex result than I
have included but nevertheless I do not feel that there can
be any dispute as to the importance of these five.

Alexander Hamilton said in his Report on the Subject of
Manufacturers that “It has justly been observed, that there
is scarcely anything of greater moment in the economy of a
nation, than the proper division of labor. The separation of
occupations, causes each to be carried to a much greater
perfection, than it could possibly acquire if they were
blended.” Indeed, even in the middle ages, the guilds her-
alded the reign of the specialists. There were sword polish-
ers and there were sword pommel makers, there were leather
dressers and chamois dressers, thiere were cooks and mus-
tard makers and bakers and confectioners. ,

Automation is closely allied with the division of labor
concept. Automation, however, is within itself a reason for
the increased complexity of business. As automation is im-
plemented further and further, productive efficiency in-
creases even more in proportion. This is the reason for the
automation. However, as efficiency increases the output of
one man or one process or one machine becomes more and
more critical. The redson for this is that because of the in-
creased efficiency of each productive unit we now have less
of these units and the loss of any one or its degradation of
performance poses a greater threat to the system. Each one,
therefore, has to be monitored more closely.

This monitoring brings out some additional factors lead-
ing to more complex information systems. The problem now
arises as to what information variables have to be collected
in order to monitor the automated production unit. It be-
comes necessary not only to measure its productive output
but also its quality of production and its economy of pro-
duction. For example, in a machining center in a present
day factory, we maintain a count on the pieces produced
and the hours worked by the machinist. In addition, how-
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ever, we measure the time and material spent in setting up
the machine for each different part to be manufactured, we
measure and maintain a record of the quality of each pro-
duced part, and we maintain a schedule and record of pre-
ventive maintenance for that machine.

This increase in emphasis on the monitoring of machines
has not been without its beriefits to the worker. Automation
has pointed out the need for care of machines. This care has
since been (not without the help of the labor unions) car-
ried over and applied to the human beings who man the
machines.® More information inputs are therefore intro-
duced into the system, and this is information of a most
complex sort; it is information pertaining to and about peo-
ple.

The increase in business size and complexity is due no
less to another major reason, capitalism. None of the other
causes would be possible in any degree of magnitude if it
were not for the capital provided by the investors in thcse
businesses. This, however, has created an obligation on the
business to provide the investor with information. In this
day and age the investor has the ability and the legal right
to inquire into the financial and operational records of a
company in which he desires to invest. This is possible be-
cause of the regulations of the Securities and Exchange
Commission requiring companies having publicly-owned
stock to make known to the public certain pertinent infor-
mation. In addition, the ability to investigate all the infor-
mation pertaining to a particular investment is enhanced by
the services offered by many stock brokerage houses. Busi-
ness for the most part has tried to exceed the minimum
requirements in providing this information as this creates
good will and better public relations. An example of this at
the present is the increasing tendency for annual reports to
show earnings per share of common stock both before and
after dilution by rights and conversions.

This openness of business to scrutiny has not always been
true; in fact, it is only within the last 35 years in this coun-

try that government and market regulations have required
it. Even in Europe today the philosophy is that only the
managers are entitled to know, not the stockholders. And
these stockholders theoretically have a higher position than
the managers; they are the owners. '

an information shortage

The most notorious example of a lack of information
(and mass hysteria) about an investment situation was
“The South Sea Bubble” in England in the early 1700%.7
The South Sea Company was formed in 1711 for the pur-
pose of trade with South America. In its first six years of

. SRobert Owen, A New View of Society or Essays on the Principle of the

Formation of the Human Character and the Application of the Principle
of Practice, Taylor, Printer’s Court, Shoe Lane, 1813, pp. 3-9.
7 Charles: Mackay, “The South Sea Bubble,” in Extraordinary Popular
Delusions and the Madness of Crowds, L. C. Page & Co., Boston, copy-
‘right 1932, pp. 46-85 (abridged). First published 1841.
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Wright Line... everything for data processing. .. except the computer

DISK PACKS AND DISK PACK STORAGE
Now available Disk Packs with Data Coat
Surface and a complete line of storage
units to give you maximum safety and pro-
tection for both 4” and 6” disks. Counter
height cabinets have plastic laminate tops.

For More Information, Circle Reader Service Card No. 101

DATA BANK A “double safe” vault for the
protection of vital records stored on tape
or disks. It carries an Underwriters 150°,
two hour label. High capacity at low cost
per unit stored is provided.

For More Information, Circle Reader Service Card No. 104

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

For More Information, Circle Reader Service Card No. 107

GOLD STAR FILES The most beautiful
and most versatile card files available to-
day. Line includes counter top model with
plastic laminate surface, truck and trans-
fer files.

For More Information, Circle Reader Service Card No. 102

PORTABLE CARD PUNCHES Models for
punching only or for punching and simul-
taneously printing. Printing punch has tab
stops. Plastic card punch for Hollerith
and other coding in plastic badges and
cards.

For More Information, Circle Reader Service Card No. 105

DATA STATIONS Specifically designed for
data processing applications, Data Sta-
tions combine the best features of a desk
and a tub file with custom storage for
cards and supplies. One of a complete
computer accessory line available.

For More Information, Circle Reader Service Card No. 108

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

For More Information, Circle Reader Service Card No. 103

TAPE-SEAL® SYSTEM The safest, easiest
handling, most economical method of
storing tape. Complete line of Tape-Seal
cabinets, trucks and accessories is beau-
tifully styled to compliment computer
equipment.

For More Information, Circle Reader Service Card No. 106

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

For More Information, Circle Reader Service Card No. 109

.o other pl’OdUCtS: TUB FILES » GUIDES ¢ CONTROL PANELS « PANEL STORAGE » BINDERS » DATA-CELL STORAGE « SORTING RACKS
Wright Line serves the data processing field exclusively with full-time Wright Line field specialists in all areas of the United States, Canada

and throughout the world.

160 GOLD STAR BOULEVARD, WORCESTER, MASSACHUSETTS 01606
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INTO HISTORY . . .

" existence only one ship actually made its way to South
America and that on only one voyage. Nevertheless, due to
constant happy rumors solicited by the firm’s directors, the
public never lost confidence. In 1717 Parliament, faced

T
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with a huge national debt, voted to allow the South Sea
Company to increase its public subscription by two million
shares in return for which Parliament would be granted a
huge loan. With the publicity of this before the public, the

directors began in earnest to circulate rumors about the fu-

ture trade possibilities of the company. The new shares
were vastly oversubscribed. Exchange Alley was in a fever
of excitement. The stock rose to 300, then to 400, then 550.
In five days it went to 890. In the short span of weeks other
corporations, even more precarious, sprang up and were
oversubscribed. One was for a “wheel of perpetual motion.”
One was “A company for carrying on an undertaking of
great advantage, but nobody to know what it is.” And no-
body cared. Obviously the bubble had to burst and it did
and many people were reduced to beggary by the inevit-
able climax. The fall of the South Sea Company shook
more than the unwary speculators though; it shook the Par-
liament itself. Even some of the members of Parliament
were found to have been involved. The memory alone of
this tremendous fraud was all that was necessary to inhibit
private investment in Europe for years to come.

Transportation is an obvious reason for the increase in
. complexity of business information systems and communi-
cation is closely allied with it. Good transportation has al-
lowed components of a business system to reside at great
distances from each other and therefore has increased the
necessity for information with which to control these com-
ponents. Good communication has enabled this information
to be transmitted to and from the deciding element of the
system, its managers, so that the actions of the various com-
ponents can be interpreted and controlled. It is possible
today to order a repair part in Los Angeles that is stocked
only in Boston and have it the next morning. It is possible
for a computer in Chicago to control the issuance of an
airline ticket in Houston. There are very few things in either
of the fields of transportation or communication that are
impossible to imagine.

November 1968

All this has not always been so, as we are well aware. It is

not too very long ago that it would have been impossible
even to do the imagining. Probably Alexander Botts would
never have sold a tractor if his boss had been able just 40
years ago to keep tabs on his salesmen as we are able to do
now.8 :
Few people, 1 think, realize that the travels of Marco
Polo to the Orient took 25 years. The information which he
supplied the western world about China is remarkable in
that he was six centuries ahead of any other such traveler.
Compare, though, how much business information passes
from a British manufacturing company to its Hong Kong
subsidiary in a 24-hour period today.

Some may say that Marco Polo was better off. But a com-
pany that would have benefited by better communication
and transportation to the extent of saving itself from bank-
ruptcy was “The Societas of the Sons of Bonsignore.”® This
“societas” or partnership in Siena, Italy, in 1298 was forced
into bankruptcy because all of its creditors chose simulta-
neously to make a run on it for payment of debts. The
societas had adequate assets to cover its liabilities, however
“. .. it must first recover in different parts of the world frem
kings, counts, barons, and from other societates and indi-
viduals.” Recovery was in that day impossible in less than
months due to lack of good communication and lack of fast
transportation and so the firm failed. '

conclusion ‘

These early information systems have much in common
with those we study and in which we participate today.
The most common thread is the concept that information is
a source of power. We now use the term control but we are
really only being more precise in interpreting the basis be-
hind power. Power necessitates control. Fugger’s informa-
tion gave him the power to outmaneuver his competitors
and enemies. A modern firm’s market research system gives
it the power to do the same thing. In Jost Amman’s allegory
the majority of the activities are involved in control. The
power to dominate one’s competitors or to push back fron-
tiers of science cannot be efficiently exercised today unless
the business is in control. In fact, a business system is even
powerless to survive if it does not have access to the infor-
mation necessary to control its own operations.

The prime goal of any information system, whether mod-
ern or medieval, must be to keep the business system of
which it is a component in or near a steady state. This is
control. Steady state does not mean a status-quo relation-
ship. It does, however, imply a relationship where the busi-
ness system will be supplied information so that it can ad-
just to external and internal change. These examples of
early information systems which have been outlined were
all striving to maintain a form of steady state that would
allow them to adjust to stress without it disintegrating the
system. '

"We now have complex computerized information systems
to provide this control. The vast increase in the number of
variables in our modern business systems over their histori-
cal counterparts has necessitated more complex information
systems. The goals of these systems, however, have not
changed perceptibly from the past. The insights which we
can garner from a study of these historical examples of in-
formation systems can be as meaningful to modern analysts
as the study of political history is to the politician or the
history of warfare to a general. ]

8 Williom Hazlett Upson, “I’'m a Natural Born Salesman,” The Saturday
Evening Post, from The Best of Botts, David McKay Co., New York, 1961.

9 Robert S. Lopez and Irvin W, Raymond, eds. and trans., “Joint Liability:
The Ruin of a Great Merchant Company,” in Medieval Trade in the
Mediterranean World, Columbia University Press, New York, 1955, pp.
298-302.
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A new Ampex
computer tape drive
for $3500 Wow!

The new Ampex TM-Z is a complete computer-class tape memory sys-
tem (including read/write electronics) that best fulfills the need for a
low-cost, high performance, low speed unit for your computer, data
terminal or data acquisition system. Completely computer-compatible,
it conforms to all requirements of IBM and ASCII 7-and 9-track formats.

Simplicity of deéign results in the utmost in reliability and easy main-
tenance. This completely new, ready-to-plug-in tape memory system
features the same precision as the higher speed Ampex TM-7 and

TM-16 tape memories.

PERFORMANCE CHARACTERISTICS

Tape Speeds:
Standard speed is 24 inches per second,
Read/Write (19.2 kHz transfer rate at
800 cpi). Any single tape speed between
10 and 24 ips can be obtained by utilizing
a continuously variable adjustment.

Tape Width and Thickness:

Y2-inch width, 1.5 mil by 2400 feet (732
meters)

Recording Density:
Standard: 556 and 800 cpi. Optional den-
sities available.

Recording Formats: )
Standard: 9-track ASCIl 0.6 inch IRIG
(IBM 360, 2400 Series compatible).
Optional: 7-track, NRZ 0.75 inch IRIG
’ (IBM 7330, 729 Series compatible).

Start/ Stop:
Tolerances permit bilateral interchange

of tapes with equipment compatible with
IBM and ASCIl 9-track standards.

Input Voltage and Frequency:
Voltage: 100-250 volts RMS with trans-
former taps.
Frequency: 48 to 63 Hz.
Consumption: Average, 400 watts. Peak,
500 watts.

Interface Characteristics, Data
and Control Lines: . .
True: Logic “1” = 0.2 (0.2 4 0.2 volts)
False: Logic “0” = 4+ 3.3 (— 0.9 + 1.7
volts)
Logic: TTL units employed

Dimensions:

Complete tape memory system, including
self-contained data electronics, can be
mounted in a standard 19” or 24” rack.
Height: 24~

Width: 19”7 or 24~

Depth: 17” overall (14%2” rack depth)

Weight:
100 Ibs. maximum

Functional Modes (selective):
1. Write Forward, Read Forward
2. Read Only Forward
3. Read Only Reverse

Options:

. Vertical Parity Check

. Vertical Parity Generate
Write Echo Check
Longitudinal Parity Check

. Longitudinal Parity Generate

g wN =

See our TM-Z at the FJCC in San Francisco.
Or, write for more information:

Ampex Corporation, 401 Broadway,

Redwood City, California 94063.

AMPEX
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*Price inéluding all read/ write and control
electronics, in lots of 100 per year.







FIVE
NEW
COMPUTERS

LOCKHEED’S MAC 16

From the smog-cloaked Los Angeles factory suburb of
Commerce came the report this month that the Lockheed
Electronics Co. is entering the computer market with the
MAC 16 (Multi-Application Computer), a machine named
to be a buddy that Lockheed is sure will fly high in compe-
tition with Varian’s 520i, DEC’s PDP/8i and others. Lock-
heed Electronics’ Data Products-Div. has long manufac-
tured ferrite core memories and printed circuits for other
computer companies and MAC seems a natural step for the
firm to take. The move is calculated to help increase parent
Lockheed Corp.’s commercial volume (vs. governmental)
to the desired 50%, and the machine is the first of a family
intended for OEM. The division is adding 18 people to the
marketing staff, which is under the direction of William
Sewalk, for MAC. Lockheed Electronics, under pres. Alan
J. Grant, employs 1,200 and is financing the effort from its
own revenue.

what it is : )
MAC is a 16-bit parallel word IC machine with a 1 usec
cycle time, 2 usec add time, and a 4K word memory expan-
dable to 65 K. It was designed for a real-time multipro-
gramming environment with such applications as data ac-
quisition, communication, instrumentation, process control
and automatic test systems. The basic system includes a
programmed data channel (PDC) that can provide com-
munication to and from up to 255 external devices, with
four true-nested priority interrupt levels that automatically
store the machine state upon interrupt and can be ex-
panded to 64 levels. The interrupt response time is less than

5 usec. In the basic MAC system, the multiplexed data

channel (MDC) is an optional device that controls data
communication between memory and up to 16 device con-
trollers independently of programmed operations. Interface
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the winter harvest

to the PDC and MDC buses is identical, allowing device
controllers to be connected to either.

absentee software
The software for MAC was developed by Lockheed Elec-
tronics and includes the LEap (Lockheed Electronics As-

. sembly Program) symbolic assembler with macro capabili-

ties, debug and editor programs, math library, I/0 driver,

hardware diagnostics and a program loader that features
relocation, linking and automatic depaging. A standard
FORTRAN 1v compiler will be-available for an 8K memory
MAC using paper tape or card peripherals. The LEAP as-
sembler and MacsiM, a simulator program, will also be pro-
vided in FORTRAN 1v and will operate on large systems such
as 360/50 and above and the 1108, enabling a user to de-

(Continued on page 76)
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NEW COMPUTERS . . .

velop software independent 6f MAC'’s availability.

The machine has 86 instructions in the basic repertoire
with multiply/divide available as options, and address fea-
tures include 512 word pages, fixed and floating point base
page, up to 8 base pages, a 16-bit index register per pro-
gram level, and bi-level indirect indexed addressing.

The unit weighs less than 50 Ibs. and its dimensions are
174" x 19” x 19”. Power requirements are 105-120 v, sin-
gle phase, 45-440 Hz, with power dissipation of 930 watts.

how much

The basic MAC 16 includes a 4K memory (an 8K mem-
ory can also be contained within the mainframe), power
supply, a line printer, a paper tape reader/punch, an opera-
tor control panel and an ASR Teletype keyboard. It is
priced at $11,950 in single-unit quantities. An 8K sells for
$15,900. The first showing of the machine will be at the
Fall Joint Computer Conference and initial deliveries are
scheduled for March ’69. The computer will be manufac-
tured in the company’s 330K square foot facility in lovely
downtown Commerce where the memories and PC boards
are also made. For information:

CIRCLE 171 ON READER CARD

DATA
GENERAL’'S NOVA

Data General Corp., a company just started four months
ago in Hudson, Mass., has announced nova—billed as the
first small-scale gp computer with multi-accumulator orga-
nization. . - ‘

The 16-bit Nova uses “medium-scale integration” and is a
real midget; the basic package will fit a standard 19” rack
and is only 5%” high. The central processor takes up two
15” X 15" boards, and one board the same size holds a 4,096
word core memory. Another of these boards will accommo-
date eight I/O devices and there is room left over for sever-
al more boards of additional I/O or memory. Thus, the flat
packaging could have 16K or, in a 10%” version, 32K. A
read-only memory with 2.6 usec.cycle time is included and
the company will wire it when the customer has his pro-
grams debugged.

Options will include memory in 1, 2 or 4K units; Tele-
types, paper tape, plotter, card reader, printer, crt, real-
time clock, disc, converters, and Dataphone interface.

Data General says it will have complete hardware diag-
nostics in its available software; also utility routines, math
routines, an assembler, context-oriented text editor, and
multiple-breakpoint debugger. It's suggested that the OEM
user may want to just insert a memory card holding the

- debugger when he’s working out a program and take it out

when the program is ready to go.

The company was founded by a group from Digital
Equipment Corp. and Herbert Richman, formerly eastern
sales manager from Fairchild. The DEC escapees and their
previous jobs are Edson de Castro, head of small computer
design; Henry Burkhardt III, head of small computer appli-
cations programming; and Richard Sogge, head of memory
and circuit development. They have since added Allen
Kluchman as marketing director; he was DEC’s advertising

and sales promotion manager. President of Data General is

Frederick Adler.
To build the Nova and others later, the new company is
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busily putting up a new plant in Southboro, Mass., of
10,000 square feet on a 15-acre site. So production won’t
get started until December.

Competition for the new machine will be from DEC (of

i s

course), Hewlett-Packard, and Varian—plus the many oth-
ers blossoming out with low-cost units. A" basic 4K, rack-
mount version with Teletype interface will sell for $7,950.
For information:
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EAI'S
ANALOG/HYBRID 7800

Electronic Associates, Inc. has added another machine to its
family of analog/hybrid computers. The 7800 is a 100-volt
large-scale computer system designed for engineering and
scientific applications. The system offers 30294 operation-
al amplifiers, expandable as needed. The basic console is
wired for a minimum configuration, but may be expanded

by adding plug-in modules. The console also has centralized
master control and monitoring, central overload-indicator
panel and automatic program hold. Computing components
include a five-digit digital voltmeter, two-input electronic
comparators, digitally controlled attenuators, gp registers
and gp logic gates (AND, NAND, OR and NOR).

Peripheral equipment available with the 7800 includes a

. .
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four-channel rep-op display score with electronic grid gen-

-eration, a four-channel memory scope for storing and pho-
tographing high-speed solutions, two x-y plotters and two
eight-channel recorders, '

At the Fall Joint Computer Conference, the 7800 system
will be demonstrated in its hybrid configuration, using an
EAI 640 digital computer for problem set-up and control.
The 640, announced in 1966, has been used as the digital
processor in other EAI hybrid systems, such as the 680 and
8800. It is a 1.65 usec 16-bit machine with a core memory
expandable from 4K-32K words.

EAI, in announcing the 7800, stated that the system,
with “its simplicity of operation, its conventional patching
and a broad range of peripheral equipment for data reduc-
tion, readout and recording, make it a machine with a high
degree of open-shop orientation.”

The basic configuration is priced at $160K; deliveries are
scheduled to begin in March ’69. For information:

CIRCLE 1723 ON READER CARD

MOTOROLA
MAKES THE MINI SCENE

As predicted in DaTamaTiON (Sept., p. 19), Motorola In-
strumentation and Control, Inc. in Phoenix, has thrown in
its lot in with the burgeoning small computer market. Moto-
rola’s entry is the MDP-1000, a 4K (8-bit) word memory
(expandable to 16K) and 12-bit register words to provide,
according to the company, greater programming power.
Cycle time is 2.16 usec. Truly a small machine, the i.c. 1000
holds a data processor, power supply and TTY interface in a
5" x 177 x:21” unit.

Software available with the system includes an assem-
bler, debugging and utility routines and a math package.
Because the MDP-1000 is logic-oriented rather than com-
putation-oriented, Motorola expects the unit to find primary

application in the field of communications control, as a mes-
sage concentrator, a relay center controller, or as a multi-
plexer for peripheral devices (e.g., the recently announced
MDR-1000 card reader). With the basic configuration is
included a line of interface modules, and initially, the com-
puter will be marketed as a system component for data
communication terminals. The company suggests that the
computer can also be used in such applications as supervi-

November 1968

C.A.C1I

Announces a New Course on

INTRODUCTION

fo

SIMULATION

Using GPSS

*Qe

Plus New

SIMSCRIPT L5°

and

SIMOPTIMIZATION *

Course Dates

THE SIMSCRIPT 1.5 COMPILER FOR IBM 5/360 IS AVAILABLE

INTRODUCTION TO SIMULATION USING GPSS—Offered
for the first time—a Four-Day Course on Simulation as an
Aid to Management.

Consultants

Military Officers
Government Officials ,
Project Leaders and Others

Intended for Managers
Corporate Planners
Operations Research Analysts
Management Scientists

No. 1 Los Angeles.......ccccveuenvenennnnen. January 21-24, 1969

. SIMOPTIMIZATION* TECHNIQUES — A three-day Course on

Automatic Optimum-Seeking Procedures for Simulation
Models.

No. 6 Washington, D.C....................December 4-6, 1968
No. 7 Los Angeles ......covveeiiinnineninnennn, April 9-11, 1969
No. 8 Washington, D.C............cceenvn.... August 6-8, 1969

SIMSCRIPT L5* Training Courses For Programmers—
Operations Researchers—Management Scientists — Soft-
ware Specialists — Simulation Project Managers.

No. 28 Washington, D.C............... November 18-22, 1968
No. 29 Los Angeles......c.ccoveveinennnns January 27-31, 1969

CACL

CONSOLIDATED ANALYSIS CENTERS INC.
Corporate Offices: 225 Santa Monica Boulevard, Santa Monica, California 90401, (213) 451-5771
New York Offices: 2 West 45th Street, New York, New York 10036, (212) 661-7330
Washington, D.C. Offices: 1815 North Fort Myer Drive, Arlington, Virginia 22209, (703) 527-8012

*Trademarks and Service Marks of C.A.C.1.
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(FOR A REALLY NEW
CONCEPT IN LOW COST
USER CONTROLLED
TIME-SHARING...

Lk

will demonstrate the

WESTIME 300 SYSTEM
featuring ‘
CONVERSATIONAL FORTRAN

on a multi-terminal 1130

During the FJCC
December 9 thru 11

at the JACK TAR HOTEL
San Francisco

For a personal invitation or
more information about the
WESTIME 300

write or call:

western telematic inc.

5507 PECK ROAD - ARCADIA - CALIFORNIA 91006
PHONE (213) 442-1862
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sory control, automated fleet and bulk terminal loading, and
data logging systems.

The basic system is priced at $8,400; deliveries, which
the company candidly admits are “subject to change,” are
now stated at 90 days ARO. For information:

CIRCLE 174 ON READER CARD

SCC ENTERS
16-BIT COMPUTER MARKET

The SCC 4700 16-bit, 920 nsec computer is the newest
thing in SCC’s line, but is not expected to be the “newest”
for long. They are reportedly abouit to receive a big block of
funds from University Computing, which, if it occurs,
should spur them to more new releases.

John Baird, president, claims that the 4700, pegged at
$15K for the cpu and 4K, “offers a price/performance ratio
unequalled by any 16- or 18-bit computer.” The memory
map and program protection features of this machine, cou-
pled with a real time monitor, allow for a foreground/back-
ground processing environment, Job swapping makes mul-
tiprogramming possible, and prepares for the eventual ad-
dition of t-s. At present, programs may be compiled, assem-
bled, and debugged in the “foreground” while real time
activity such as data acquisition or message switching is
carried on in the “background.”

The designers have made use of a bit slice arrangement
whereby four bits of each register (plus gating) appear on
one circuit card; obviously, this makes four cards necessary
for a processor section. From this arrangement, they realize
card standardization, ease of maintenance (in tracking bit

bugs), and speed—high speed transfers are made over card
paths, not wires. In addition they get to use bussing for
gating terms. :

Other design features incorporated in the 4700 include:
a hardware multiply/divide; double precision and floating
point arithmetic packages; 32 full duplex lines per channel;
one or two multiplexer channels that can handle 64 devices
per channel operating simultaneously in a block transfer
mode; up to three high speed selector channels, which will
handle 64 devices per channel; and microprogramming to
implement optional instructions. Memory is expandable to
65K. For information:
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A VISIT TO
JAPANESE

with hostesses

COMPUTER CENTERS

by T. TAMARU

In the December, 1967 issue of DATAMATION,
an article titled “Computers in Japan” by Mr. G.
B. Levine, discussing the computer market and
usage in Japan, interested me greatly since I was
planning a trip to Japan the following April: T therefore
adjusted my travel plans to include visit§ to several Japa-
nese companies and government agencies that have been
using computers in their operations.

My itinerary consisted of visits to four organizations; two
were public agencies and two were private companies. The
public agencies were the Tokyo Metropolitan Government
Computer Center, and the Tokyo Metropolitan “Keishicho”
(Police Department). The private companies were the To-
kyo branch of the Sumitomo Bank, and the headquarters
of Honda Motors. Japanese protocol and tradition, unlike
our informal western mode, calls for proper introductions
and references in advance of any contemplated visit. This
is necessary, especially, if you hope to see the people at the
management levels of the 