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In1709, Giovanni Poleni
had a wild idea.

Poleni’s passion.
Wind it up, and you
could automatically
compute the four
fundamental
arithmetic operations
to three figures.

The Varian Data 620/i is the latest word in 1969.
It may give you some even wilder ideas.

Imagine a system-oriented computer that takes only 1072
inches of rack space, yet will out-data any machine in its
class. A computer with hardware indexing, over 100 instruc-
tions, 1.8 usec cycle time, 16/18 bit words, easy interfacing

capability, optional multilevel priority interrupts, a 4 to
32K memory, and is available in a ruggedized version.

Congratulations. You've just imagined Varian Data’s
620/i computer. Now you know why there are over 500
delivered.

Now here’'s something else that may boggle your imagi-
nation. The 620/i costs only $13,900 with ASR 33 TT.

Write for your-brochure today. Then tomorrow you can
start figuring the money you’ll save.

varian _
data machines

a varian subsidiary/
2722 Michelson Drive/lrvine/ California 92664
(714) 833-2400

SALES OFFICES: U.S., Downey, San Diego and San Francisco, California; Vernon and Westport, Connecticut; Chicago, lllinois; Houston, Texas; Fort Washington, Pennsylvania;
Washington, D.C.; Waltham, Massachusetts. INTERNATIONAL: Australia, Belgium, Canada, France, Germany, India, Italy, South Africa, Sweden, Switzerland, United Kingdom and Ireland.
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You don't have to upset your present paper tape data
preparation routine to take advantage of a high speed
data communications system. The low cost, easy to
use, Tally data terminal shown above transmits paper
tape data over the ordinary dial-up telephone network
at 72 characters per second.

Cost is low. Lease or buy. Ready to deliver. Collect
digital data from any number of remote locations for
computer processing.

Features include automatic error correction capabil-
ity during transmission and unattended operation so
that the data site can be polled at convenient and low
cost line charge times.

September 1969

Other Tally send/receive/duplicate data terminals are
available at operating speeds up to 1200 words per
minute. Choose from the broadest, most complete line
of punched card, magnetic tape or perforated tape
data terminals on the market.today. For complete in-
formation, please write or call Tally Corporation, 8301
South 180th Street, Kent, Washington 98031. Phone
206-251-5500. TWX 910-423-0895.

Or contact one of the regional offices:

New York: 45 N. Village, Rockville Centre, N. Y. 516-678-4220
Chicago: 33 N. Addison Rd., Addison, lil. 312-279-9200

Seattle: 8301 South 180th St., Kent, Wa. 206-251-5500
Washington, D.C.: 1901 Ft. Myer Dr., Arlington, Va. 703-525-8500
England: 6a George St., Croydon, Surrey (01) 686-6836
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goingintolt
- byusing core spa .
~ tions jobitwasn't designed to do.

 Isyour EDP system in real time? O
oingintoit? Don‘tbugthemain frame

ce for a comm

nterface a remarkable variety of
eripherals. Low speed or high speed,
/ou tell us and we'll ‘make them fit.
"here’s a choice of single bit, serial or

The Sanders SANDAC* 200 is a

parallel character. and parallel word

Programmable Communications Pr
cessor. That's exactly what it was de

signedtobe. e
A SANDAC 200 lets you startwith

what you need now. You can add 1/0
channels as required. Upto 256, all

simultaneously active. ‘And you can:
muiti-drop terminals on each channel
if desired.. e e

. buffers. .
~ Expand from 4K to 656K (131,072

bytes) of directly addressable core

memory. With memory parity and pro-

tection bit for each location.
- Software includes diagnostics, as-

“semblers, debugging and utility rou--
‘tines. A real-time supervisor offers

_dynamic core allocation.
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~ Puta SANDAC 200 in front of your
EDP system, a System/360 or any
other. You'll be able to do more com-
- puting with a smaller computer. And o
you'llend upwith a more efficientdata
communications system. o

For information, contact Marketing

Manager, Data Communications
Systems Group, Sanders Associates, -

Inc., Daniel Webster
Highway South, Nashua,
New Hampshire 030860.
Or telephone (603)
8856-45564, :

*TM Sanders Associates, Inc.
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The Hexadder is an all-aluminum
pocket-sized, precision calculator for
adding and subtracting six-digit hexa-
decimals in seconds with 100% accu-
racy. $15.00 each for prepaid orders.
In Texas, add 3% tax.

- — "

Dept. D, Box 55588
Houston, Tex. 77055
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Why do

over 730

users prefer
AUTOFLOW ?

Worldwide, over 750 users prefer AUTOFLOW!

ADR's development of AUTOFLOW™ grew out of the
data processing industry’s need for a unique
debugging, maintenance and documentation

system.

AUTOFLOW ?s a debugging system.

AUTOFLOW is a maintenance system.

AUTOFLOW is a documentation system.

AUTOFLOW processes not only Assembly languages,
but also high level languages—COBOL, FORTRAN
and PL1—producing two dimensional flow charts.
AUTOFLOW operates on IBM 360, 1401 and 7090
EETRA7O-seriesand-HoneyweH-200—————
series.
ADR provides complete maintenance and support
for its AUTOFLOW system.
Find out why there are 750 users who prefer AUTOFLOW.
Find out today! Write or call any of the locations
listed below for a free demonstration and literature
on AUTOFLOW.

*pat. pending.

‘ APPLIED DATA RESEARCH, INC.

A

PRINCETON, N.J.® Route 206 Center, Prince-
ton, N.J. B 609 921-8550

WASHINGTON, D.C. W 2425 Wilson Bivd.,
Arlington, Va. B 703 524-9650

LOS ANGELES, CALIF, B 15720 Ventura Blvd.,
Encino, Calif. ® 213 783-3500

SAN FRANCISCO, CALIF. B 420 Market St.,
San Francisco, Calif. ® 415 981-4740

DENVER, COLORADO W 701 S. Logan St.,
Denver, Colorado ®

BOSTON, MASSACHUSETTS B Lakeside Office
Park, Wakefield, Mass. B 617 245-9212

NEW YORK, N.Y. ® 450 Seventh Ave., New
York, N.Y. W 212 244-5700

DATA & INFORMATION PRODUCTS, INC.
(Sales Representatives)

ATLANTA, GA. B 3127 Maple Drive, N.E.,
Atlanta, Ga. B 404 233-3087

CHICAGO, ILL. ® 10 West Main Street, Park
Ridge, 11l. ® 312 692-7153

CINCINNATI, OHIO M c/o Associated Offices,
Inc. Rm. 617, 5 W. Fourth Street, Cincinnati,
Ohio W 513 621-2452

CLEVELAND, OH!O ® 21330 Center Ridge Rd.,
Cleveland, Ohio B 216 331-1608

DALLAS, TEX. B 400 Tower So., 2720 Stem-
mons Freeway, Dallas, Tex. B 214 638-3890

DETROIT, MICH. ® 3049 East Grand Blvd.,
Detroit, Mich. ® 313 875-5721

KANSAS CITY, MO. B 4643 Wyandotte Ave.,
Suite 208, Kansas City, Mo. B 816 753-5372

MILWAUKEE, W1S. B 2433 North Mayfair Rd.,

_ Wauwautosa, Wis. B 414 771-7880

MINNEAPOLIS, MINNESOTA ® 1153 Ply-
mouth Building, Minneapolis, Minn. B 612
333-6050

PHILADELPHIA, PA. B 215 Ford Road, Bala
Cynwyd, Pa. B 215 835-2088

ROCHESTER, N.Y. W 871 Monroe Ave., Roch-
ester, New York 8 716 442-0420

ST. LOUIS, MO. B 7811 Carondelet Avenue,
St. Louis, Mo. W 314 862-2120

HOUSTON, TEXAS B (Sales Representative)
Shaw Systems Associates, Inc., 1010 East
Holcombe Blvd.,, Houston, Texas 77025 B
713 747-7010

EAST HARTFORD, CONN. ®m 1128 Main Street,
East Hartford, Conn. 06108 B 203 289-2154

FOREIGN OFFICES

CANADA B (Sales Representative) Dearborn
Computer of Canada, 250 University Ave.,
Toronto, Ontario, Canada B 416 368-8477

TOKYO, JAPAN ® (Sales Representative)
Japan Office Supplies Co., Limited ® No. 15-
11 2-Chome Honhaneda, Ota-Ku, Tokyo, Japan
EUROPEAN B (France, England, Belgium, Hol-
land and Switzerland) (Sales Representative)
CENTRE D'ANALYSE ET DE PROGRAMMATION
21 Rue Leriche, Paris, 15e France

EUROPEAN W (Sweden, Denmark, Norway and
Finland) (Sales Representative) SYSTEMATIK
AB Benergatan 37, Stockholm, Sweden

ADR is an equal opportunity employer
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38 IFIP: EXPERIENCES AND POSSIBILITIES, by H. Zemanek.
43 A FUTURE FOR ECMA?, by Don Crayford.
45 COMPUTER USE IN THE NETHERLANDS, by W. K. de
Bruijn.
49 INFORMATION PROCESSING IN ISRAEL, by Rowena W.
Swanson.
55 SOVIET COMPUTING, 1969: A LEAP INTO THE THIRD -
GENERATION?, by Wade B. Holland.
61 SOFTWARE PACKAGES IN EUROPE—WHAT DO USERS
THINK?, by John J. Hampton. ’ '
64 PERIPHERAL EQUIPMENT IN EUROPE, by Donald W.
Willis.
66 COMPUTING IN CANADA, by G. S. Glinski. _
73 THE MANAGEMENT SYSTEM—A NEW SPECIES OF
SOFTWARE?, by M. V. Wilkes and D. F. Hartley.
76 TEACHING MIS AT A BRITISH UNIVERSITY, by R. I.
Tricker.
(This group of articles from authors both here and abroad provides some
examples of current computer activity in other countries.)
81 A CHURL'S GARDEN OF VERSE, by Willi~m J. Wilson.
85 TWO APPROACHES TO THE SEVENTIES, by Richard A.
McLaughlin.
Working from very similar definitions of user needs, Standard Computer
Corp. and Systems Engineering Laboratories produced very different
computer systems, the IC 7000 and the SEL 86.
89 AVTOMATIZATSIYA 69.
A report on the Moscow exhibition.
95 TRENDS & TANGENTS OF EAST-WEST TRADE, by Hed-
ley Voysey. ‘
103 MICROFILM RETRIEVAL IN AN AIRLINE RESERVATION
SYSTEM, by Robert B. Parsons.
To relieve some of the burden on the computers in its real-time reserva-
tion system, Eastern Airlines is using a complementary microfilm re-
trieval and display system for the relatively static information.
109 A PRACTICAL APPROACH TO INFORMATION RE-
TRIEVAL, by William H. Minor.
The VEREAD retrieval system allows remotely located individuals with
common interests to develop and query their own data bank.
131 NEWS SCENE
SDC will cut out the “freebies” and try to make a few dollars . . . The
FCC might take over jurisdiction of data services now controlled by state
bodies . . . Keypunches and a 1401 and Barbados and reasonable labor
. . . Sharp saves peripherals firm in nick of time.
178 SYSTEM SPOTLIGHT
The Canadian National Resource Council decided that the best way to
study the St. Lawrence River would be to build a 750-foot model of it
using an EAI 640 as a controller.
(This group of articles from authors both here and abroad provides some
examples of current computer activity in other countries.)
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237 World Report 277 Index to Advertisers
241 Washington Report 285 The Forum

®



It says: Pardon my prognostication..

profitable performance..

. but pandiculation
as applied to your present computer is problematic.
Provide peripheral paraphernalia permitting more profICIent

.preferably the

MD?S 7500 SYS T EM

In plain English, there’'s a limit to how far your computer’s
on-line capabilities can be stretched. Switch your slow-down
operations to the off-line MIDS 7500 SYSTEM.

The MDS 7500 System provides a “flexibility
package,” with multiple off-line capabilities that
take the squeeze off your computer. We call it

the “Computer-Stretcher.” It works equally well
adjacent to your computer, or in a remote location.

The 7500 is an off-line data conversion system
presently offering five different types each of input
and output devices. The complete 7500 System
consists of the 7505 Magnetic Tape Handler/
Controller and Keyboard; 7517 Punched Card

Reader; 7526 Card Punch; 7515 Paper Tape Reader;

7525 Paper Tape Punch; 1320 Buffered Line Printer.

Units in the system are cable-connected. With the
addition of a modem, the system can communicate
with another 7500 System, or an 1103 or 6403
Data-Recorder. Switches permit selection of an
input and an output device. :

A minimum 7500 System consists of the Magnetic
Tape Handler/Controller and one of the other units.

The 7505 CONTROLLER is the primary component.
It accepts data from magnetic tape, from a data
communications module, from cards, paper tape or
the keyboard. Data then is channeled to a selected

DARTAMATION



MDS 7526
CARD PUNCH

MDS 7505
MAGNETIC TAPE
HANDLER/CONTROLLER

output unit to produce either magnetic tape records,
punched cards, paper tape records, communication
messages, or printout. The 1320 Buffered Line

Printer can operate simultaneously with any of the
other output devices.

OTHER COMPONENT UNITS

7505 MAGNETIC TAPE HANDLER: Input/output medium...
reads or writes at 800 bpi density on either 7 or 9-channel
magnetic tape...a 7-channel 7505 also can read 200 bpi tape
... max. record length, 180 characters ... BCD, EBCDIC o¢
USASCII tape codes.

7515 PAPER TAPE READER: Reads 5, 7 and 8-channel tapes.

7525 PAPER TAPE PUNCH: Punches data in 5, 7 or 8-channel
codes (paper, mylar or mylar-combination tapes).

MDS 7517
CARD READER

MDS 1320
BUFFERED
LINE PRINTER

7526 CARD PUNCH: Rated speed—200 fully punched 80 column
cards per minute . . . maximum speed—300 cards per minute,
punching 16 columns . . . Hopper/Stacker capacity 1000

cards each.

7517 CARD READER (standard): Reads 80-coiumn cards, face
down, at 1000 cards per minute . . . Hopper/Stacker capacity
1000 cards each . . . effective throughput rate approx. 550 cpm.

7516 CARD READER (optional): Reads 51 or 80-column cards,
face up (face down optional) at 400 cards per minute . . .
Hopper/Stacker capacity 500 cards each.

1320 BUFFERED LINE PRINTER: Prints 132 columns, operating
at a nominal rate of 300 lines per minute. It can operate in Edit,
List or Line Edit mode.

If your computer is up tight, investigate the computer-stretching
possibilities of the MDS 7500 System. Ask for full details.

YOUR COMPUTER'’S BEST FRIEND

MoHAWK s

P. O. Box 630 e Palisade SL, Herkimer, N.Y, 13350 e Tel. 315/866-6800
MDS CANADA LTD. e 26 Lesmill Road, Don Mills, Ontario e Tel. 416/445-2740

September 1969 CIRCLE 176 ON READER CARD 9



We've re-invented the
name is the same.

The unmechanical marvel.
We've Urjcompli eeeeeeeeeeeeeeeeee

came up ;/vith a virtUaHy I
. p
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keyboard. Only the

Solid state all the way.

The re-inventing started with the world’s -
first application of an integrated circuit as a
keyboard switching element. Actuated by

a magnet on the key plunger, the integrated
circuit delivers a digital output which is

fed into the encoding matrix of the keyboard.

The $100 understanding.

We agreed with you that a one hundred
dollar volume price for an all solid state,
assembled and encoded keyboard was
ideal. And realistic. If we could get rid of the
hundreds of moving parts and the big
black box of buffer circuitry.

A good start.

Our handy "Condensed Keyboard
Guide” briefly discusses key-
boards and options to give you an
idea of the broad offering that we
already have available. MICRO
SWITCH application engineers are
ready to work with you in develop-
ing the most economical keyboard
designs to meet your precise format

/\ and encoding needs.

(oe)
S
S

7 |
i'u MICRO SWITCH

September 1969

FREEPORT, ILLINOIS 61032
A DIVISION OF HONEYWELL
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If she types, she’s
already trained to use a
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...and you get 3 times her value

hall her monthly pay.

° 50,000 CHARACTER DATA STORAGE

° 1200 BAUD TRANSMISSION RATE

° PROGRAMMABLE FLEXIBILITY

° COMPLETELY FLEXIBLE FORMATTING

° ANYTIME EDITING—0.5 SEC. DATA RETRIEVAL
° AUTOMATIC SEND/RECEIVE ERROR CONTROL
* SIMULTANEOUS HARD COPY

COMPAT 88-23 data terminal contains a 4K x 16 stored-
program computer with a powerful instruction set. .. capable
of handling parallel keyboards or performing peripheral
tasks. And the unique tape loop completely empties in six
minutes with vertical and horizontal parity assigned each
message block and automatic retransmission of blocks

with transmission errors.

The keyboard in this designer-housed unit is identical to
the “selectric” typewriter. Low operational costs become even
lower when idle WATS lines are used for transmission.

Other COMPAT terminals are:

COMPAT 88-13 batch terminal with COMPAT 88-03 conversational
50,000 character data storage; mode terminal with ASCI} code:
unattended transmission at 1200  simultaneous hard copy production
Baud; error control; formatcontrol;  using “selectric” typewriter. Off-
and other features. line duty as office machine.

COMPAT 88-23 or our other terminals can be leased or
purchased with 90 day delivery. For fast, complete information,
call our Systems Engineering Department. Or visit our plant.

comMPAT (') comporATION

177 Cantiague Rock Road, Westbury, N.Y. 11590 (516) 822-1320, TWX 510-221-1821.

CIRCLE 216 ON READER CARD
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The SYSTEMS approach to
CCI already provides everythm

We began with the CC-30 Communications Station,
a low-cost, portable input/output terminal based
arouand the powerful CC-301 station controller with
a 1024 character random access core memory (for
high-speed man/machine interaction). In its most
basic form, the CC-30 adds a CRT (which can be
any standard television set or monitor depending on
specific viewing requirements) and a keyboard func-
tionally designed to resemble a conventional electric
typewriter (but without the noise). .

Then, because we wanted a terminal that was uni-
versal (most others are not), we built-everything
necessary to tie the CC-30 to phone lines, to switch-
ing devices, and to computers:

® Standard communications interfaces for all 100-,
200-, and 300-series data sets (dial-in, dedicated, or
multi-drop lines), serial hardwire at speeds up to
50,000 bps, and for parallel connection at speeds up
to 500,000 char/sec. We have delivered, and smooth-
ly installed, many installations with all of these
communications connections,

e Standard multiplexers, concenfrators and switch-
ing devices allow multiple stations to share a single

transmission line or direct connection with a com-
puter, or provide a complete communications pro-
cessing and message queuing “front-end” to a
central computer system. Our CC-72 remote multi-
_plexer is in use on many systems; our soon-to-be
delivered CC-70 will provide high speed buffered
multiplexing at the computer site.

o Standard channel interfaces permit CC-30 Com-
munications Stations to communicate with almost
all of the most popular computers and operate in
conjunction with the system as local peripheral de-
vices or as remote terminals over phone lines. Our
channel interfaces are in use with a number of IBM
1130 and System 360 installations, on CDC 3000
and 6000 series computers, and in a number of SDS
Sigma Series and PDP-8 installations.

From the computer I/0 channel on out to the ter-
minal, the emphasis has been on flexibility, univer-
sality, and ease of operation. The result of this
emphasis has been that networks using CCI stan-
dard building blocks can be — and have been — in-
stalled smoothly, quickly, and efficiently on almost
any computer over almost any transmission network




computer-communications...

¢ but the computer mainframe

conceivable. In short, we have a standard, field-
proven product line that helps our engineers and
programmers apply our total systems capability to
satisfy just about any computer-communications
network application.

The same principles apply in the operation of the
terminal. The CC-301 Display Controller, heart of
the station, displays alphanumeric or graphic data
on the CRT (we were the first to offer both capa-
bilities in a single low-cost unit). The CC-301 con-
trols up to seven local peripheral devices (which can
include card readers, line printers, magnetic tape
and disc drives) and a light pen. And for the sys-
tems programmer, powerful but simple to use con-
trol features are made available in the CC-301 which
give complete flexibility in all aspects of system
operation.

Other terminals in CCI’s family of communication
stations are designed for specific requirements. The
CC-33 Teletype Compatible Display Station is fully
code and transmission compatible with Model 33
and 35 Teletype units. With the CC-33, users of
time-sharing systems can update their terminals to

the new generation of remote display stations with-
out any change in existing Teletype-oriented soft-
ware. '

The CC-36 Televideo Conversational/Batch Station
is a surprisingly low cost family of integrated con-
sole systems designed for use as remote batch ter-
minals, as remote on-line conversational stations,
or for off-line peripheral operations. A typical ver-
sion of the CC-36 includes a keyboard, CRT, a card
reader, a line printer, and control electronics for
specified batch operations.

Continued . . .

Computer Communications, Inc

701 W. Manchester Blvd.
Inglewood, California 90301
Telephone (213) 674-5300



Hardware/Software/Systems
WE DELIVER. NOW.

“What we’ve been saying here about our system ap-
proach and product line building blocks is not a
drawing-board concept. It’s been done. And done
successfully. CCI communications terminals and
their related products are in use now in business

and industry, at hospitals, government agencies,

universities and research labs throughout the coun-
try. Installations range from sophisticated single-
station dedicated applications to complex multi-
station on-line or time-shared networks where CCI
provided everything but the computer mainframe.
Optional software packages such as CAP 1130 and
CAP 360 provide powerful network and display
drivers for installations wishing to program terminal
“applications using FORTRAN. CCI has also sup-
ported users in every type of programming — from
engineering diagnostics, through special drivers, to
comiplete operating systems and applications pro-
grams.

Since all CCI equipment is modular and standard,
reliability and maintenance is simple and routine.
We have a nationwide service and installation or-
ganization and systems centers in key cities around
the country for field analytical and engineering
support. CIRCLE 145 ON READER CARD

We believe it’s the total system that counts: in power
and convenience of operational characteristics, in
rapid delivery and installation, in system use and
programmability, and in price. We have a company
that can and has combined superior systems design,
systems engineering, and systems programming with
superior “building block” systems products to get
customers with complex applications and networks
on the air quickly.

We've delivered. We're delivering now.

For a technical description and detailed information on in-
stallations and_applications, write Computer Communica-
tions,Inc.,701 W. Manchester Blud., Inglewood, Calif. 90301.

Computer Communications, Inc

701 W. Manchester Blvd.
Inglewood, California 90301
Telephone (213) 674-5300



VRC BUILDS DRUMS
... BY THE HUNDREDS

Vermont Research Corporation is a volume
producer of drum memories. Now operating in
three plant facilities, we’re growing faster than
at any point in our 9 years of drum production.

The reasons? VRC’s broad line of drum ca-
pacities, from 2.6 to 67 megabits . .. a standard,
interchangeable, digitalinterface for all models . . .
complete documentation and customer support . . .
outstanding reliability . . . and the ability to fill
your order for drums by the hundreds.

We’ve had several like that recently.

Computers are known by their MEMORIES. ..

September 1969

w3’ Vermont Research

CORPORATION

DRUM MEMORIES * SYSTEMS ¢+ DISK PACKS

Box20d, Precision Park, North Springfield, Vermont 05150 * Telephone 802/886-2266 « 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 President-Engineering.
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We knowour
optical mark readers
can save you

money.

Just one is saving us
$32,000 a year.

We did it by cutting out the keypunch bottleneck
at our Palo Alto plant.

Instead of slow, costly keypunching, we now use one
of our optical mark readers. And we're already saving
more than $32,000 a year on payroll processing alone.

The reader handles 125,000 job cards turned in by

3000 employees each month. Everyone writes his own
work record on a simple tabulating card, using an

ordinary pencil. The process is so easy and efficient, payroll
accounting is ready three days earlier than before.

And we don't build our optical mark readers just to

handle payrolls in plush offices. They're rugged enough to
work in machine shops, warehouses, even on construction
sites. In fact, you can put them just about anywhere you need
important information fast. Information on material
movement, order entry, quality assurance, inventory control.

New design techniques are the key to our readers’

reliability. For example, we've developed a special feed
system that virtually eliminates card jamming and mutilation.
And a unique mark detection feature assures accurate
reading of even poorly marked cards.

All our optical mark readers cost less than $3000.

That's another reason they make it so easy for you to save.
Your local HP computer specialist can show you just how
easy. Call him. Or write to Hewlett-Packard, Palo Alto,
Calif. 94304; Europe: 1217 Meyrin-Geneva, Switzerland.

HEWLETT hp; PACKARD

DIGITAL COMPUTERS
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Clevite's new
hardcopy electrostatic printer
zipped out the facing page
in 1.8 seconds flat.
That's up to seven times
faster than most printers
on the market.

Eighty lines per second . .. 412,000

characters per minute . .. 4800 lines
per minute. No matter how you fig-

ure print-out speed, dollar for dollar -

Clevite 4800 is far and away the
fastest and most economical. It's
four to seven times faster than most
line printers . . . ten to twenty times
faster than usual photographic hard-
copy techniques. No other print-out
system is even in the same ball park.

Words. And pictures.

Clevite 4800 handles both alphanu-
merics and graphics. Simultane-
ously. It will reproduce words, num-
bers, drawings, charts and graphs.
Paper is an easy-to-file 8% wide
and page height is infinitely variable
up to the full 300" length of the
paper supply roll!

More of the fonts you want..

Clevite 4800 generates d wide
variety of fonts from the smallest
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matrix on up. In an equally wide
variety of weights, sizes and styles.

Archival quality.

Clevite 4800 uses a special, high-
contrast paper. The electrostatic
print-out won’t smear. And the paper
won’t curl, yellow or get brittle in
storage. You can write on it with ball
point pen, pencil, felt-tip or whatever.

The sound of silence.

Clevite 4800 is an electrostatic print-
er. So it is quiet. (Think about that
next time you're trying to make your-
self heard above a chorus of impact-
line printers.) And no impact means
less wear and tear on the printer,
less maintenance and downtime.

Beyond the computer.

Clevite 4800 has uses beyond the
computer. In communications it can
replace banks of teletypes and prints
out data transmitted by telemetry,
radio microwave and/or land lines.
And it prints out graphic displays
from CRT's using a TV raster display
memory. The Clevite 4800 whips
out full pages of alphanumerics and
graphics as fast as signal sources can
feed it. You may have other applica-
tion ideas. Let's kick them around.

A word from the sponsor.

Clevite 4800 is based on proprietary
equipment and proprietary paper.
There is nothing else quite like it.
It's faster, more versatile, quieter
and more dependable. Yet, the Clevite
4800 printer's low price will sur-
prise you. Let's talk soon. Clevite
Corporation, Graphics Dept., 37th
and Perkins, Cleveland, Ohio 44114.

CLEVITE

Clevite 4800.
The next generation .
of high-speed printers.
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The newest Adage graphics terminal yet.
The AGT/5. |
$40,000. Four months delivery:

Get the picture? V | |

anlaneE

Computer
-Graphics

If you need help, contact Marketing Services, Adage, Inc., 1079 Commonwealth Ave,, Boston, Mass. 02215 (617) 783-1100
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calendar

DATE TITLE

Oct. 1-5 32nd Annual
Meeting

Oct. 6-9 Fall Conference

Oct. 6-10 2nd Int‘l Congress
on Project Planning
by Network Analysis

Oct. 22-24 Systems Sciencé
& Cybernetics
Conference

Oct. 24 4th Annual Symp.
Computers &
Urban Society

Oct. 26-29 EASCON

Oct. 26-30 Joint Conference

* Math & Computer

Aids to Design

Oct. 27-29 DP OCR
1/0 Technology
Meeting

Oct. 27-30 24th Annual
Conference & Exhibit

Oct. 27-31 11th Annual
Exposition

Nov. 5-7 12th Annual Conf.
Production &
Inventory Control

Nov. 10-15  Systems ‘69
Congress

Nov. 18-20  Fall Joint Computer
Conference

Dec. 8-11 Computer
Management

‘69 Int'l Conference
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LOCATION

San Francisco

Los Angeles

Amsterdam,
Neth.

Philadelphia

New York City

Washington, D.C.

Anaheim, Calif.

New York City

Houston

New York City

New York City

Munich,
Germany

"Las Vegas

Munich,
Germany

SPONSOR/CONTACT

ASIS
2011 Eye St. N.W.,
Washington; D.C. 20006

EIA
2011 Eye St. N.W.,
Washington, D.C. 20006

INTERNET/Holland
Organizing Centre,
16 Lange Voorhout,
The Hague, Netherlands

IEEE/J. E. Kienle
UNIVAC, Box 500,
Blue Bell, Pa. 19422

ACM/ Jessica Hellwig
Columbia U.
Computer Center

New York, N. Y. 10027

IEEE
345 E. 47th St.,
New Yor!(, N.Y. 10017

ACM, I|EEE, SIAM
33 S. 17 Street, ,
Philadelphia, Pa. 19103

DPSA/T.R. Evans
P. O. Box 1333
Stamford, Conn. 06904

ISA
530 William Penn PI.,
Pittsburgh, Pa. 15219

BEMA
235 E. 42nd Street,
New York, N. Y. 10017

APICS, Suite 504
2600 Virginia Ave.N.W.,,
Woashington, D.C. 20037

Ger. Sci. Res. Ministry/
Kallman Assoc.

30 Journal Sq., _
Jersey City, N. J. 07306

AFIPS/P. O. Box
49672, Los Angeles,
Calif. 90049

IAG
6 Stadhouderskade,
Amsterdam W. 1, Neth.

Tel-

Tech's
MULTIPLEXER

First
it pays for
itself.

Then

it really
starts
making you
money!

The TTC-1000 is far ahead in
technology and behind in price.

You pay less for the TTC-1000 when
you buy or lease it, less when you add
channels, much less for spare parts.

And because of its simplicity and
integrity, you plug it in and forget it.
No adjustments.

You can multiplex 2 to 38 channels
into a single voice grade phone circuit
... intermix data speeds . . . eliminate
terminal disconnects . . . connect to
any terminal . . . and choose from

a host of industry-first options.

If the TTC-1000 is so good, why isn't
it No. 1? Itis!

TEL-TECH
CORPORATION

TELECOMMUNICATIONS
TECHNOLOGY

9170 Brookville Road
Silver Spring, Maryland 20910
Phone: (301) 589-6035
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We pay ystem/ 360 users
100 percent compounded

Incredible? Not when they use Boole & Babbage SMS/
360™-—the first commercially available Systems Meas-
urement Software. In a typical installation, it routinely
reduces System/360 program run time 20 to 30 percent.
The system often saves enough during the first week
to pay for itself. From then on, savings compound as
SMS/360 continues measuring performance . . . striving
to perfect both programs and system efficiency.

Boole & Babbage developed Systems Measurement
Software because we are unabashédly dedicated to cut-
ting costs for the entire data processing world. Call us
old-fashioned if you dare, but we believe constantly
improving profits is every user's ultimate goal. Knowl-
edgeable computer managers in many businesses and
industries agree: A system which lets you see in real time
what’s actually going on, and gives precise measurement
analysis of every step, must supply the critical ingredients
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for optimum efficiency. As a result, they have more inter-
esting profit pictures to show.

The price of software is going up
Considering what'’s happening to the price of software fol-
lowing policy revisions within the industry, your need to
reduce operating costs is now more pressing than ever.
Boole & Babbage invites you to start evaluating at once.
We make matters as simple as possible by offering
SMS/360 for immediate purchase, installation, and fast
employee take-over. Additionally, we provide a full range
of product-oriented services supported by competent ad-

visory personnel. Both are available now from our re-

gional offices. Write today.

George Boole, algebraist, and Charles Babbage, inven-
tor, were the innovators of the computer movement, Let
their names remind you — We are the innovators in soft-
ware and systems management.

\ Boole & Babbage INC. 1121 san Antonio Rd., Palo Alto, Calif. 94303 (415) 961-4440
SMS /360 available throughout the United States and Internationally

DARTAMATION
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want a real quickie?

Our Sebit-72 Data Set operates at 7200 bps. And if that isn’t quick
enough, how about a Sebit-96 at 9600 bps? Both operate over
voice grade circuits. And they have integral fully automatic con-
tinuously adaptive equalization. All for $9,950. = Our data sets
operate in fast company. Like an IBM 360/20. Or a Univac 1108.
And a host of others. ® Want to increase
core-to-core transmission rate? Want to improve throughput in
remote batch applications? Want to bring several medium speed
circuits from remote terminals into a remote multiplexer to produce
one 9600 bps signal for your computer? = No gimmicks. No
deals. No secrets. No strings attached. We’ll put them on your line
and you tell us how great they are. m Experience counts. It
The Data Communications People means you can count on Rixon.
HER

Rixon Electronics, Incorporated / a subsidiary of United Utilities, Inc., 2120 Industrial Pkwy., Silver Spring, Md. 20904 / (301) 622-2121 IRIDXON
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PDP15is aPicassoata
House Painter’s Union Hall.

Nothing against house painters. Or unions. But in the world of middle size,
middle-priced computers, PDP-15 is different. It is monitor controlled. It comes
in 4 versions to fit applications and budgets. It is expandable. And its software is
complete — including an advanced package — and proven in 400 computers
already in the field. Write.

dlilglit]al1

Digital Equipment Corporation
Maynard, Mass. (617) 897-5111
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letters

the sins of ibm

Sir:

Those who accuse IBM of malfeasance
have failed to identify more flagrant
premeditated acts IBM has com-
mitted. Surely I am not alone in rec-
ognizing IBM’s following sins:

—Getting the customer to buy what
he “knows” he wants. -

—Hiring and training good people
in their products, personal rela-
tions, and company loyalty.

—Serving existing markets and ex-
ploiting new ones.

—Servicing what they sell.

—Dealing at a higher echelon than
the competition.

—Selling conceptually  imperfect
hardware with similar software

" thus allowing hundreds of new
companies to prosper.

—Staffing these new companies with
well trained ex-IBM personnel.
(This charge may be - dropped
since the only evidence suggest-
ing IBM directly supports forma-
tion of new companies is that
IBM still accepts resignations. )

If the current trend in critique of
IBM'’s capability to get business is well
founded, then we now have a new
American dream, “prosper as best you
‘can, but don’t be too prosperous.”

Assuming that the purpose of anti-
trust considerations is to maintain a
fair competitive climate, some IBM
detractors seem to have “lost sight of
the objective and redoubled the effort”
through spotlighting a worthy oppo-
nent’s attributes.

Gorpon G. HiLL
Anaheim, California

the name game

Sir: »

In his June article (p. 83) concerning
the naming of new edp firms, Mr.
James McCrohan did not consider the
field of religious edp. May I suggest
Datamen for a firm serving church
groups, while synagogues can be
served by Cybergogue, Inc.

NorMmaN BENOWITZ

North Hollywood, California

excelsior

Sir:

As a graduate student in computer
science who has been watching the
industry, and as one who has worked
for both manufacturer and user, who
has participated in both hardware and
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software design, and in manufactur-
ing, I would like to share with you my
perspective concerning the current
rash of suits against IBM.

Among certain members of my gen-
eration, there is cynicism concerning
the operations of the capitalist system.
These people feel that capitalists are
entirely self-serving, to the detriment
of other people and to society. We in
the industry are cursed with the age-
old problems of greed and lust for
power. According to B. C. Forbes,
business was originated to produce
happiness, not to pile up millions;
what is our view? We seem to think
that “all’s fair in love and war” also
applies to business; but even war is
limited today. We may take the atti-
tude that “If it costs $1 million to sue,
that’s only 3¢ a share!” Thus, a lawsuit
is only an investment; anything we can
get out of it, we will. It is not really a
matter of whether we were wronged or
not. And if one thing is really wrong,
we will invent ten others to go along

- with it in the hopes that we will score

on at least one count. Unfortunately,
our adversary legal tradition encour-
ages this kind of extremism.

Who among us would operate his
business as did Henry Royce under the
motto “Quidvis recte factum quamois
humile praeclarum,” “Whatever is
rightly done, however humble, is no-
ble”? The Rolls-Royce is still the sym-
bol of quality today. Will our indus-
tries survive in good reputation or will
we make our fast buck and fly by
night? Are we willing and interested in
making “better mousetraps” or are we
only trying to prevent the other guy
from doing so? There are a lot of mice
running loose, and we can all help
catch them. Business is not a football
game. Certainly today, at least in the
computer business, there exist whole
fields of technical problems to tackle;

we needn’t go after each other. Unfor- .

tunately, it is too easy to lose sight of
the whole picture; too hard under
pressures to sit back and think about
what’s going on. In our day to day
struggles we become victims of the
“corporate truth,” as John Kenneth
Galbraith has described it. But of
course there is no IBM truth, or CDC
truth, or DPF&G truth, or ADR truth,
or any other kind but the one Truth.

_ As an individual, I cannot speak for
a generation. But I for one am not
impressed by opportunists. I am im-
pressed by a job well done and by a
product well made. We have the abil-
ity to provide not only quality prod-
ucts but also quality in our lives; I
appeal to all men, young and old, to
learn the value of cooperation and to
strive to see that what is good for
ourselves and our companies is also
good for our industries and for man-

‘kind. United We Stand; Divided We

Fall. Let us not put ourselves in a
position to kill the goose that lays the
golden eggs. :
ArcH C. Davis

Princeton, New Jersey

making a decimal point

Sir: )

In Look Ahead, July, 3% of $13K is
$390, not $3900. Watch those decimal
points, bub!

The corrected figure indicates that
only 2 days of SE charged time could
wipe out a month’s rental reduction.

DP Managers will have to control -
all calls for systems help since charges
can be incurred without a purchase
order. Oh, my aching budget!

JERRY FRAENKEL
Associated Press
New York, New York

sour grapes of wrath

Sir:

In your July issue, a letter appeared
(p. 27) from a Mr. R. T. Sullivan
taking systems analysts to task for not
knowing how to code. It seems to me
that Mr. Sullivan may have been guil-
ty of an overgeneralization (if not
“sour grapes”) in condemning those
analysts who do not learn program-
ming. While it may be true that sys-
tems analysis may cloak a multitude of
nonspecialized sins for some individ-
uals, I consider it an injustice to cate-
gorically denounce the whole lot.

In a sense, systems analysts-vs-pro-
grammers is analogous to systems en-
gineers-vs-design engineers and tech-
nicians. In each case, the systems man-
does what his title implies: he ensures
the adequacy of system design, the
meeting of overall requirements, the
interfacing of multiple complex oper-
ating units, and performs other tasks
somewhat out of the province (and in
many cases the capabilities) of tech-
nicians and programmers who cannot
(or will not) extend their collective
visions beyond. the narrow limits of
their individual circuits or subroutines.

To be sure, there are extremes on
both sides. Some programmers perform
admirably in a systems analysis or sys-
tems engineering sense. The type that
probably comes to mind first is the
executive or operating systems pro-
grammer who has responsibility for
controlling the operation of several
complex routines and hardware units.
At the other end of the scale, “systems
analysis” may only be a cover up for a
lack of drive in acquiring a specialty.
My main point is this: There are good
and bad programmers, and good and
bad systems men. Analysts can learn a
great deal about reading and design-
ing flowcharts, analyzing listings and
the like without having to sit down
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at COMPUTER INDUSTRIES
it happens for $2,304* per month

And there are no special format re-
quirements to play your tape, no
reprogramming costs. Just put
your tape on our Computer-Out-
put-Microfilm (COM) System and it
will play. Dual input format pro-
vides for either computer line
printer (1403) simplicity or high
speed (MICROMATION) mode.

There are no additional rental
requirements for input tape decks
or engineering interface to your
computer. Our systems are off-line, will read 7 or 9-track
tapes, recorded at 556, 800, or 1600 bpi, and can be
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located inside or outside the computer room for ready
access to all users.

Computer  Industries COM systems are built with op-
tional capabilities that include MICROFICHE Camera; re-
trieval coding; and expandable character sets for special
symbols, upper case letters, numeric, algebraic, or other
unique characters.

*Standard Model 180 Microfilm Printer—price includes
camera, tape deck, forms projection, horizontal and ver-
tical tab capability, parity checking and automatic re-read
feature (maintenance not included).

For more information on the best performance per dollar
COM systems, write or call: (213) 781-7100.

oeses R
=T

COMPUTER INDUSTRIES INC
GRAPRPHIC SYSTEMS DIVISION

14761 Califa Street / Van Nuys, California 91401/ A Subsidiary of University Computing Company

DATAMATION



letters...

with a coding sheet, a pencil and a
keypunch. Also, coders can (and
should) learn about input and output
requirements, system timing character-
istics, failure probability and redun-
dancy implications, by osmosis, if not
by formal training.

Probably the ideal mix is one who
sports a technical degree (possibly in
mathematics) and has also taken
courses in machine coding, then
worked both as a programmer and as
an analyst to gain generalized and
specialized experience. Since such
combinations are somewhat hard to
come by, however, I suggest that Mr.
Sullivan spend less time criticizing sys-
tems people and begin working with
them, just as they must sometimes grit
their teeth and work with program-
mers.

R. W, BiLek
Thousand Oaks, California

doesn’t need coaxing

Sir:

“coax: A Preprocessor for cosoL”
(July, p. 69) demonstrates once more
how far removed the theoreticians of
the ACM are from the world of busi-
ness data processing. Not.that their
removal is in itself necessarily a bad
thing, but some of them now apparent-
ly want to get their hands on cosoL
with little or no knowledge of the needs
of the people who use this much
abused language.

For the information of the authors,
many business data processing CoBoL
programs -are not 61 card, 20 data
name “quickies,” but large, complex,
constantly changing, multifile con-
glomerations of six to twelve months
work by several analysts and program-
mers. I for one would not relish the
idea of being called upon to take over
a large partially coded program writ-
ten in coax (and despite the authors’
contention to the contrary, COAX is a
separate language). Nor do I think
that very many keypunch departments
would leap for joy at the prospect of
punching a 3,000 card Procedure Di-
vision with 8-10 special characters per
line. Does it not occur to our authors
that such a program would contain
innumerable keypunch and coding er-
rors, many of which would slip by the
preprocessor and merely create incor-
rect source statements? The probabil-
ity of errors in an initial compilation is
already high and if a programmer is
further restricted and required to keep
track of the rules for 2 compilers the
probability of errors is substantially in-
creased. He must also keep track of 2
sets of reserved words and 2 sets of
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programmer supplied words. What
coax does is cause more programmer
headaches, longer debugging times,
and extra computer time usage. Also, I
do not think that many programmers
are eager to maintain and change
coBoL programs with sentences be-
ginning on the same card as the pre-
vious sentence.

I do not maintain that cosoL is per-
fect, by any means. I simply believe
that of the three difficulties mentioned
at the beginning of the article, the one

- concerned with the amount of writing

necessary to initially code a program is
the least important. I object to the
statement that the long compilation
times have been nearly eliminated. I
suspect that compilation times are
lower because of increased internal
machine speed and the improvements
in direct access storage devices rather
than in better compiler coding. I war-
rant that the statement, “The ineffi-
cient code generated by early compil-
ers is a thing of the past ... ” is not
only objectionable but patently false.

It is the comment of a FORTRAN or’

PL/1 programmer who has never
looked at his generated coding or
couldn’t read it even if he did. Mr.
Teague or Dr. Brady should see some
of the examples I have on my desk
right now! I suggest that if they are
serious about improving cosor, they
should look first to creating efficient
object code.

Jonn L. TURNER

Lombard, Hlinois

conversion reduction

Sir:

In answer to the question in June’s
“Editor’s Readout”—Who knows of an
installation that reduced its data pro-
cessing cost after converting to new
equipmentP—I have found that instal-
lation. I believe there are many more,
so why slander the whole industry for
the sake of a few incompetent people
running inferior and inefficient instal-
lations? 'We go back to that word
“planning,” and if that is done correct-
ly and completely, no one can lose.

In our installation, we upgraded
from a 1401 to a 5-tape GE 415 sys-
tem nearly two years ago. We are, at
the present time, doing more—faster
and more efficiently—and all at less
cost, which is reflected in our budgets
each year. In addition, more is
planned to be implemented than was
put on the system in the six months of
conversion.

So I ask that data processers every-
where sit up and start planning effec-
tively instead of dreaming about the
days of exotic operating systems when

~ your own system is not efficient—forget

the fourth generation (P) as an excuse
to get yourself out of a jam and start

planning to make your current instal-
lation a money-maker, even in those
“unglamorous” installations that pro-
cess information for concerned man-
agement.

In summary, I would like to say
that, as in every installation, we have
some of the problems mentioned in the
article, but let’s try and eliminate those
at the same time as we create a decent
image to the public and, most impor-
tant, to management.

J. D. CooPER
Columbia Records of Canada, Ltd.
Ontario, Canada

Sir:

Regarding the editorial, “Let’s Hear It
for the User,” in the June issue, 1
couldn’t agree with you more.

I have addressed myself to these
problems as both a guest lecturer and
course chairman for the American
Management Association. Unfortu-
nately, there is no easy solution.

In second generation days the com-
puter industry was so young that the
new breed “whiz” programmer, by his

- own technological expertise, ran the

show to his own pleasing. By the time
management began to understand
some of the ramifications involved and
could- begin to apply some common
management principles to the data
processing function, the third genera-
tion was upon us—a whole new ball
game with a different set of rules. Now
the corporation does indeed find itself
even more at the mercy of the “whiz
kid” who in many cases, thru seniority,
technical expertise, etc., became the
data processing manager—unable to
communicate adequately with top
management, because in the process of
becoming a technical expert he hadn’t
the time to learn management.

Now that the third generation is
middle-aged and a new generation is
rapidly approaching, the problems be-
come even more critical, particularly
so for those users you mentioned to
whom edp is a support activity and
not a way of life.

Much of the blame can indeed be
laid at the feet of the data processing
industry, but I think it also behooves
the user to examine his criteria. For
example, how to build a management
information system now if the basic
ground work was not long ago accom-
plished through applications imple-
mentation that did indeed justify
themselves through solid “return on
investment” criteria, and once justi-
fied, how many companies perform a
post-audit a year later to see that the
ROl is actually there?

How many companies devote rela-
tively the same amount of effort to on-
gomg application and hardware eval-

: (Continued on page: 267)
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IBM makes

That’s right, small.

‘We're introducing a brand new computer. Cutting it down to size.

A computer that uses a small punch card that can There’s one thing you’ll notice immediately about
soak up more information than one three times its size. System/3.
A computer that’s especially designed for the small Its size. ,
businessman. ' System/3 is small. In fact, it’s a lot smaller than any
It’s System/3. The small business computer. business computer we’ve ever made.

If you have a 350-square-foot room, you have room
enough for System/3.
We've been able to cut it down to size because we’ve

The day of the small punch
card begins.

1118BELT SANDER been able to use improved circuit families and the small
23 4S 6 7 8 9101 1213 1415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 32 Card Which lets you dO more Computing in less space.
33 34 38 36?71]29 40 4 a2 !’?‘ 3‘5‘ 47 48 & !stslg 54 53 86 57 !‘ga‘oze.lﬁ " But although it,s small in Size, SYStem/3 is big in
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IBM 3700

This is it! Our tiny punch card. Actual size. It can soak up 20
percent more information than one three times its size.

With System/3, you’ll use a new punch card that’s
one-third the size of the regular card.

And for good reason.

It’s easier to handle. Easier to store. And easier to
process through your machine.

Instead of 80 columns, it has 96 columns. :

Which means it can actually absorb 20 percent more
information than the 80-column card you're used to
seeing.
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machines handling your cards.

Because our multi-function card unit 4
can do as many as six different jobs.

It can read up to 500 cards a minute.

And it can also be used to punch,
sort, print, collate and reproduce your
cards.

For off-line work there are two new
separate units you can use with System/3.
A card sorter. And a data recorder for card
punching and verifying.

Your choice: disk or card.

System/3 isn’t just one computer.

It’s your choice.

If you've got a small business, you might already be
using some business machines. So for you the card
system is worth considering.

If you have a lot of records to store, you might want
to choose the disk system.

It gives you direct access to your files.

Which means you can update your inventory or bill-
ing records in minutes.

If you run a big business, you might find it economi-
cal to put System/3 in every one of your factories. Or
in every warehouse. :

It'll manage the paperwork.

No matter what system you use, System/3 can make
running your business a lot easier.

You can keep tabs on whatever you have (or don’t
have) in stock. And reorder only what needs reordering.

You can spot a project in trou-
ble. Track vendor shipments. And
discover how your salesmen are
doing this year compared to last.

In short, System/3 can manage
the paperwork while you manage
the business.
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Our long-playing disks. Each one can give you
A direct access to 2.45 million bytes of data. As
your business gets bigger, just add more
disks. Up to four in all.

Easy does it.

And listen to this. System/3 is easy
to put in your office. No cables to lay.
No special wiring. Just plug it into any 220-
volt line.

The growth computer.

If System/3 makes sense now, it’ll make more sense
as your business grows.

Because as you grow, it grows.

For example, you can change printing speeds from
100 to 200 lines per minute. Or increase the size of
your core storage.

Or let’s say you've got the card system and you want
to upgrade to the disk system.

It’s easy.

Because we pull out a drawer and install the disk
system. All the work is done right on your own
premises, right on your own machine.

Find out what it can do for you.

We’ve only told you a little about System/3. There
are many more exciting things to find out.
Call your IBM representative today.

System/3. The small business computer.

IB] ' [@
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stores on a reel of magnetic tape

=
printout '

=4

cartridzge of nﬁicrofilm

ECen]

= (printing time: 2 hrs., 7 min.) to a compact 4 x 4 inch

(recording time: 4 min.). Later, you can locate

a record, view it, even make an 8% x 11 inch dry copy in seconds!
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BCOM—for records you refer to frequently,
or distribute, or put in the archives. Ask us about it.
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McNAMARA'S BAND TO
PLAY DIFFERENT TUNE

Several members of McNamara's Band have been removed
from DOD's Research and Engineering Directorate
(DDR&E), including Dr. Jim Ward, who has been trying
to speed development of transferable software. The -
"reorganization" is part of DOD Secretary Laird's
plan to give his staff offices relatively less
authority than they enjoyed under McNamara and the
military services relatively more.

The number of casualties at DDR&E is estimated at
"8-10" by one source and "20-25" by another. Two
groups within the Electronics and Information Systems
Division-command and control, and communications and
electronics—have been consolidated. Herb Benington,
who had been an assistant director, in charge of
command and control, has been promoted to acting deputy
director (E&IS). Dr. Gardiner L. Tucker, who is now
DDR&E's principal deputy director, is chief architect
of the reorganization.

More boxes on the agency's organization chart are
going to be shifted, and additional changes are
possible.

It seems clear that the "Laird Look" will
strengthen the hands of those within DOD who are
advocating single-source procurement of the new
Worldwide Military Command and Control System; they
are concentrated in the service commands.

As we went to press, a "final" decision paper,
laying out alternative implementation strategies for
the Wimmix buy, reportedly had been signed off by
DDR&E and was making a last circuit through the
services before being sent to Laird's office. He may
approve release of final bid specs, send the decision
paper back for rework, or do nothing for a while
and let the whole project gather more dust.

NEW COM FIRM TO UNVEIL
IN DEAN MARTIN'S SUITE

A six-month-o0ld Computer-Output-Microfilm firm that
has rung up a backlog of over $600K without making a
sales call is ready to roll with a new system that
may give it a running start on invading a small but
growing market dominated so far by Stromberg-
DatagraphiX.

Computer Micro-Data Systems, Northridge, Calif.,
will unveil its MCS 7000 system at FJCC . . . in
Dean Martin's suite at the Riviera Hotel, yet. The
system features a fast, modified Cinecamera; 120K
cps (900 pages/minute) throughput, easy forms
alignment, multiple (up to eight) forms capability,
twin buffered core memories. It will handle 16 and
35mm film and 105mm microfiche.

About ready to raise more dough, the young 16-man
company is confidently buillding five production
models before its prototype is finished. And they're
running hard. Ex-salesman Pres. Ron Mogen, who learned
how to work under CDC's Bill Norris ("he's a tiger")

(Continued on page 35)
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RAMPS
revamped

for 3rd generation

equipment

C-E-I-R’'s RESOURCE ALLOCA-
TION AND MULTI-PROJECT
SCHEDULING SYSTEM (RAMPS)
capabilities have been signifi-
cantly increased by utilization of
third generation equipment.

New hardware developments have
resulted in a faster, more versatile
program. In addition, C-E-I-R has
implemented important changes,
evolving out of six years of testing
in practical problem solving situa-
tions.

RAMPS is an automated system
which government and industry
can use to manage their scarce
resources in an environment of
concurrent project demands.

As a management tool, RAMPS
helps to decide when and where
men, machines, materials, and
money should be assigned, and
how much of each will be re-
quired.

RAMPS helps to meet deadlines
and to cut costs by comprehen-
sive planning and scheduling.

RAMPS, which uses the critical
path scheduling concept of the
earlier and simpler PERT, goes
far beyond PERT, by extending

and supplementing it and by al-
lowing competition for scarce re-
sources among project activities.
It can simultaneously handle the
many activities, many resources
and many cost decisions. RAMPS
has proven itself in many govern-
ment, business and industry ap-
plications.

Furthermore, the RAMPS system
handles the more realistic situa-
tions where multiple projects re-
quire the use of the same limited
resources. RAMPS can manage
your “resources,” whatever they
are:

e Manpower of all skills,
e Equipment of all skills,

o Facilities such as warehouses
or office space.

RAMPS is for sale, tailored to your
computer.

RAMPS is for rental under the ex-
pert guidance of C-E-I-R profes-
sionals.

Is RAMPS right for you?

Write or call: CEIR, INC., 5272
River Road, Washington, D. C.

20016, Phone: (301) 652-2268
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look ahead

 MINICOMPUTER FIRM
“SIGNS WITH
MAXICOMPUTER FIRM

UCC SELLS EDUCATIQNAL
ARM TO NEW DALLAS FIRM

COMING NEXT YEAR:
VARIABLE T-S PRICING
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says he runs a tight ship: "We work from 8 a.m. to 10
p.m. six days a week." Other principals include Glen
Kimball—designer of Information International's
FR-80 COM system—Howard Poyer, and Leon Goodman,
10-year COM veteran. All four founders are under 33.

Still seeking a marketing manager, CM-DS will aim
first at the COM service bureau market (some 20
companies, many with multiple installations). They
may not need a marketing man: all sales so far have
seen the customer come to their door, well filled by
Mogen, who stands 6' 8" in his 15EEE's, and weighs
270 pounds. The prospects are probably afraid to
leave without signing up. '

Computer Automation, Inc., Newport Beach, Calif.,
maker of minicomputers, has taken a significant step
by signing a contract with Control Data Corp. to
provide international maintenance for Computer
Automation's machines by CDC personnel. Computer .
Automation will train CDC customer engineers and stock
spare parts in CDC's six regional offices and over 80
service centers, 34 of them abroad. The plan is to
provide emergency 24-hour service, with a same-day
response time. Computer Automation retains full
responsibility for its computers. The firm has over
one hundred of its machines in the field at present,
sold the first one a year ago, and has a backlog of
over 500.

Dr. Mike Fremming has resigned from University
Computing Co. to form Financial Technology, Inc.,
Dallas, has purchased one of UCC's educational
ventures, the Institute for Professional Education,
and will conduct seminars for various business
disciplines ("the top 10 of the Gross National
Product") to orient them toward time-sharing and buying
services from FTI. Dave Allison, marketing head for
the Institute, will resign shortly . . . destination
unknown at presstime. Fremming also wants to buy
UCC's Academy of Computer Technology, which has 22
programming schools around the country, but UCC
doesn't want to sell. Fremming says he's backed by

"a bunch of businessmen,® has bought computer centers
in Dallas, Seattle, New Orleans, Oklahoma City

and L.A., and hopes ultimately to go public.

They laughed when Maher Soliman sat down at the
terminal and announced he didn't care about selling
his payroll package but would just take royalties
on the hours it was used. Now, though, nine time-
sharing services have signed on with his company,
National Payroll, Inc. All these use SDS 940's; a
flock more are waiting impatiently for the program
to be modified to fit the B5500, 1108, GE 635,

and 360's.

But Soliman now has another project under way
that will introduce a new marketing concept for the
time-sharers to offer their customers: variable
prices for computer time, based on the nature of
the service and data base offered. To concentrate
on this he will turn over National Payroll to his
associates about the end of the year and start a
new company to be called, inscrutably, Trans World
Computer Business. One of the first products will
be a medical/pharmaceutical retrieval system aimed
at private doctors' offices—not hospitals. It will
be sold to time-sharing services on the same royalty
basis as payroll. The difference is that this will
be a dual service. The doctor will be offered an

(Continued on page 245)
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A lot of SDS systems aren’t scientific.

People keep thinking our computers are only
good for science. But they’re not limited to science.
Here’s a selection of applications. Read the lot, or
just those in your area.

A university in Canada uses an SDS computer to
run the library circulation department and help
students select books. At other schools the same
model computer handles student registration, class
scheduling, grade reporting, teaches students about
computers and runs research projects.

In industry you’ll find standard applications like
numerical control, of course. A southern oil com-
pany monitors over a hundred oil wells with a single
SDS computer, while many others use them to ana-
lyze seismic data and blend gasoline. Engineers in
the midwest are coping with the complex variables
in designing large structures with the help of our
computers. And there are a multitude of other sys-
tems designed for specific industries, like control-
ling a rolling mill.

Biomedical uses include running an entire hospi-
tal, from preparing payrolls to monitoring critically
ill patients. In some hospitals they’re formulating
mathematical models predicting patient survival, an-
alyzing ECG’s and clinical laboratory experiments.

Business data processing applications include
commercial time-sharing installations in several
large cities, on-line general accounting, database
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Sometimes our
first name makes
liars of us.

maintenance and retrieval systems, payroll, ac-
counts payable, purchasing, spares provision, parts
explosion and production control, material control,
cost accounting, purchases and manufactured parts
inventory control and even an automatic motor
transport rating and billing system.

In aerospace and data acquisition you’ll find SDS
computers almost everywhere. A federal agency
uses one for air traffic control studies. Many of the
largest aerospace companies use them for simula-
tion of weapons and flight systems, and testing air-
craft performance. Our computers also help control
the launch of multi-stage space boosters and train
pilots. They’re involved in the world-wide space-
craft tracking and telemetry system, in making sure
pictures transinitted from the moon are sharp and
clear, and in a bundle of other applications.

Communications based systems are a relatively
new area for everyone in the industry. Except us.
Message switching and message concentration sys-
tems have been built for a major New York bank,
a national credit rating system and classified gov-
ernment communications systems.

As we said before, this is only a selection. If you’d
like more information about
any of them, drop us a line.
Our first name may sometimes
make liars of us, but our appli-
cations won't.

Scientific Data Systems, A Xerox Company, El Segundo, Calif.
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THIS YEAR, PERHAPS . . .

Since our last international issue there have been some massive upheavals in the
industrial structure overseas. And it is far from clear as to who has lost most
ground and who has gained some. It is the West European amphitheater which
presents the most confused picture, with a host of manufacturers jostling for their
slice of the cake. In spite of the spate of mergers last year, the scene is still one of
an industry in some state of evolution.

The trouble comes because nobody is quite sure of the rules that apply from
one country to the next. It is a hilarious scene (if you are an observer) or a
nightmare (if you are an industrialist).

By comparison, the Japanese computer business has developed in an orderly
fashion. In the Orient, cooperation with foreign companies is welcome but the
formalities are strictly observed. Which means that the terms for open-door
trading include negotiating agreements with local industry that will strengthen
Japanese firms’ capabilities.

Even selling to the Iron Curtain countries is a straightforward, if arduous,
business these days. Western manufacturers have to spend more time convincing
the NaATO committee which keeps a watchdog eye on sales of goods of possible
- military importance to the Eastern bloc than they do persuading Eastern bloc

buyers how good the computers are. The red tape may seem endless and an Iron
Curtain country may prefer to barter a bunch of dump trucks for a’computer
because it is out of currency—but the machinery for negotiation eventually
grinds.

But the West European market is a battlefield from morn till night. The main
cause, not unnaturally, is a desire to maintain several of the indigenous machine
makers. : v

Ironically, the corporation which causes most European executives to grab
their pikestaffs and rush to the balustrades, IBM, has the logo “world peace
through world trade” branded over the portals of its manufacturing plants,
which proliferate across Europe.

Slowly—and not very surely—the major companies from America and Europe
are learning how to live with each other. Firms like NCR, Burroughs and
Honeywell have done it by pouring investment into manufacturing resources to
become important economic props in a number of countries, thus removing the
accusation and stigma of being “economic colonialists.” However, this does not
strengthen national industries per se.

The assets and profitability of computer operations of the European com-
panies are still far below the most successful American competitors. And the
hostility that was once reserved for invading hardware from across the Atlantic
is now extended to the software houses, which have been making steady inroads
over the past 12 months.

Perhaps a solution still lies in the once vaunted ideas for Anglo-Franco-

- German collaboration. This seems a far-off dream, though, since all three
countries have implemented government-backed programs involving direct sup-
port of national industries.

Curiously, the one plan that is up for discussion for collaboration looks like the
one which has the highest chances of failing. This is for a supercomputer some
10 times bigger than a 7600. In the light of experience, no manufacturer seems
able to get the hardware and operating systems for such a giant out of one stable
without great trauma. The thought of the biggest one yet being split three ways
has an awesome quality to it.

Perhaps this year will show whether Europe can continue to compete across
the board or whether the emergence of the smaller hardware house that
packages for a more specialized market is the path for the future.

" —P.W.
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IFIP: EXPERIENCES

happy 10th anniversary

AND POSSIBILITIES

by H. Zemanek

There had been conferences on electronic com-
puters before, both in America and in Europe,
with international contributions and with inter-
national participation. But the first congress
conceived and organized internationally was the unNEesco-
sponsored “International Congress on Information Process-
ing 1959” in Paris. ' .

One of the results of the cooperation of national represen-
tatives in the preparation of the programme! of the con-
gress and of an exhibition of computing equipment was the
conviction that this cooperation should be consolidated and
extended by the establishment of an international federa-
tion. A committee was set up under the chairmanship of 1.
L. Auerbach (U.S.) to formulate the preliminary structure
and the constitution of the planned organization. And in
January, 1960, 1rrp—the International Federation for Infor-
mation Processing—came into existence, consisting, then, of
13 national societies (Fig. 1).

The tenth anniversary of the Paris congress and the
edition of an international issue of DaTamaTion offer an
excellent opportunity to sum up and to reconsider experi-
ences and possibilities of an international federation in our

field.

changing concepts in a changing world

Back in 1959, the computer was not yet the mass product
and the accepted tool of today. It had a highly academic
character. At that time, most of the computers were de-

signed by professors—maybe less so in the United States,

VIn IFIP, “program® is used for computer instruction, while ""programme’’
stands for conference contents.
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but certainly in any other country—and the people around
the computer mainly were of high academic level. 1F1p of
1960 reflected this situation, as its member societies did.
The main objective of 1¥F1P was to ‘organize every three
years a big congress on’ information processing (Fig. 2),
and, in spite of many. critical remarks, there is still wide
agreement that these congresses shall remain the central

Dr. Zemanek is vice president
and general assembly mem-
ber for Austria of IFIP. He is
manager of the IBM Labora-
tory Vienna and a professor
at the Univ. of Technology,
Vienna. From 1956 to 1959,
he was director of develop-
ment for the Mailuefterl, one
of the first digital computers
in Europe using transistors.
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1960 Belgium

Canada
Czechoslovakia
Denmark
Finland

France

Germany
Japan
Netherlands
Spain

Sweden
Switzerland
United Kingdom

u.s.

USSR

1961 Argentina
Australia

ltaly
1962 Norway

1963 Austria
Brazil

Israel
1964 Mexico
1965 Bulgaria

1966 Hungary

1967 Cuba

Yugoslavia

1968 Chile

Fig. 1 IFIP Member Countﬁes and Associations

Société Belge pour I'application
des méthodes scientifiques
de gestion.

Canadian Information
Processing Society

Czechoslovak National
Committee

Danish Federation for
Information Processing

The Finnish Assoc. for
Information Processing

Assoc. Francaise pour la
Cybernétique Economique
et Technique (AFCET)

Deutsche Arbeitsgemeinschaft
fir Rechenanlagen (DARA)

Information Processing Society
of Japan

Nederlands Rekenmachine
Genotschap

Consejo Superior de
Investigaciones Cientificas

Swedish Society for
Information Processing

Swiss Federation for
Automatic Control

British Computer Society (BCS)

American Federation of
Information Processing
Societies (AFIPS)

USSR Academy of Sciences

Sociedad Argentina de Célculo

Australian National Committee
on Computation and
Automatic Control

Associazione ltaliana per il
Calcolo Automatico (AICA)

Joint Committee for
Data Processing Societies

Austrian Productivity Center

Associacao Brazileira de
Computadores Electrénicos

Information Processing
Association of Israel (IPA)

Mexican Association for
Computing and
Information Processing

Bulgarian Academy of Sciences

Federation of Technical and
Scientific Societies, Section
for Information Processing,
Cybernetics, and
Operations Research

Academia de Ciencias de Cuba
Yugoslav Committee for
Electronics and
Automation (ETAN)

Chilean Computer and
Information Processing
Association

September 1969

task of 1r1p. What is coustantly changed is the policy of the
programme committees for those congresses. How many
invited, how many submitted papers? How many panels,
how many state-of-the-art reports? Each programme com-
mittee chairman finds his own answers and tries to correct
shortcomings of the preceding congress. To a lesser degree
the same is true for the local organizing committee of the
congress. The considerable differences, however, between
countries, cities, and professional attitudes make each con-
gress a new adventure in organization.

Since one of the basic ideas of the foundation of 1FIP was
to extend cooperation beyond the congresses, it was only
natural that more events and activities emerged, initiated
and supported by 1¥1p. The coordinating body of 1r1p and its
legal representation is the General Assembly, consisting of
one representative from each of the national member soci-
eties. The first president was L. L. Auerbach (U.S.), who
served for two three-year terms; the second president was
A. P. Speiser (Switzerland), and presently A. A. Dorod-
nicyn (ussr) holds this position. The names of other officers
reflect the international character of 1¥1P: A. Walther (Ger-
many), A. van Wijngaarden (Netherlands), L. Lukas-
zewics (Poland), D. Chevion (Israel), J. Carteron
(France), M. Linsman (Belgium), E. Harder (U.S.), and
many others.

Following a pragmatical course, 1F1p developed stepwise
and by organic growth. New activities were started only
when there was an identified need and when there were
people able and willing to do the work—besides their pri-
mary professional occupation: 1F1p always has had to rely on
the idealism of its people (and on the support of their
employers).

In such a way, a variety of committees and groups have
been established (Fig. 3). There are standing ard ad-hoc
committees for the organizational needs of 1F1p, but here the
technical committees (TC’s) are of interest. The TC’s con-
sist of one national representative appointed by the mem-
ber society, while the working groups (WG’s) consist of
specialists for the subject of the WG, independent of na-
tionality.

TC1 deals with terminology and has a WG on the second
edition of the 1F1p vocabulary; TC2 deals with program-
ming languages and has three working groups, WG2.1 on
ALGoL, WG2.2 on formal definition, and WG2.3 on pro-
gramming methodology. TC3 deals with education and has
two working groups, WG3.1 on secondary school education
and WG3.2 for the organization of seminars. The youngest,
TC4, deals with information processing in medicine and has
just started a working group on training medical personnel;
further WG’s on medical records and on bio-engineering
may be considered.

A bigger step was made in 1966 by the formation of a
new kind of suborganization, the 1¥1p special interest group
on administrative data processing (IAG). It had been in-
tended to design the bylaws in such a way that future
special interest groups could be formed on the same model.
But it seems that this particular SIG is very special and
wants a structure which may not be easy to repeat. IAG is
oriented towards the practical needs of administrative com-
putation centers. This is why the present chairman of IAG,
Mr. S. D. Duyverman (Netherlands), has conceived an
organization of partners—data processing centers, in essence
—who do not form strong national groups, but contribute a
fee to the headquarters of IAG where many publications
are produced and distributed and where the seminars,
meetings and conferences are organized. Their aims result
in a request for more financial and organizational autonomy
for IAG than originally agreed; a change of their constitu-
tion is in discussion. (Continued on page 40)
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IFIP: EXPERIENCES
AND POSSIBILITIES . ..

Today the federation counts 29 member societies (Fig.
1), among which all countries with major activities in the
information processing field are being represented. This
situation means not only growing possibilities, but also
increased responsibilities in the sense that the further de-
velopment of information processing with its unique veloci-
ty may require that 1r1p reconsider all activities and possi-
bly change part of its scope, methods, people and aims.

achievements and experiences

International cooperation in 1F1p has had many more
results than publications and reports can show. The meet-
ings of 1FIP are an excellent opportunity and excuse for a
trip to a place where specialists, working in the same field,
will be together and where, therefore, a lot of problems out-
side the scope of the meeting can be discussed. One can
learn about new work long before publication and get a
feeling for future lines. Even without a particular purpose,
the meetings and even the conference would contribute to
the promotion of information processing.

But 1F1P can indeed document contributions and results,
and a few of them are reviewed here.

Between the .big congresses, 1F1P organizes medium and
small conferences (Fig. 4). The medium-sized conferences
are organized jointly with a second similar body, mainly
1FAC (the International Federation for Automatic Control)
and FIp (the International Federation for Documentation),
and the subjects are situated in some area of intersection be-
tween the cosponsoring body and 1r1p. These conferences
are usually attended by some 500 people and their aim is to
make a broader community of interested specialists familiar
with recent developments. The wide range of computer
applications strongly ‘invites this kind of cooperation, and
possibly 1F1P should do even more and encourage further

Fig. 2 IFIP Congresses

(1959) - Paris .
1962 Munich (2]
1965 New York City (3]
1968 Edinburgh [4]
1971 Livbljana

associations to co-sponsor common meetings.

The smallest type of conference 1¥1p has developed is the
“working conference” of a TC. Its aim is the discussion of a
highly special subject by a small group of people who are
noted for having worked on it; the participants are ex-
pected to bring new results to a working conference and all
of them can, therefore, take home new ideas and incentives.
The limited attendance—no more than 60 people—ensures
mutual contacts of all participants, valuable conversations
and useful results. The members of the corresponding TC
are familiar- with the respective scientists of their country,
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Fig. 3 IFIP Groups and Committees

IFIP TC 1 Terminology
WG 1.1 Second Edition of Vocabulary

IFIP TC 2 Programming Languages
WG 2.1 ALGOL
WG 2.2 Formal Definition
WG 2.3 Programming Methodology

IFIP TC 3 Education
WG 3.1 Secondary School Education
WG 3.2 Organization of Seminars

IFIP TC 4 Medical Information Processing
WG 4.1 Education of Medical Personnel

SIG IFIP Administrative Data Processing Group (IAG)

and with their work. So they can establish lists of people to
be invited for participation and for submitting papers; and
they usually also form the programme committee, while
organization is resolved locally.

It is a strict rule that proceedings are published of both
joint conferences and working conferences; their set of
volumes ([5] to [11]) indicates’ the achievements and the
lines of future plans.

The 1F1P Vocabulary of Information Processing was com-

‘piled internationally and first issued in English [12]; other
languages have followed and will follow. Each pair of

volumes constitutes a dictionary for the two respective
languages. :

ALGOL is another example of 1r1P work. The language had
originally been designed by a joint AcM/GaMM?2 commit-
tee. In 1962, 1F1P invited the 13 aLcoL authors to put the
continuation of their work under the umbrella of 1F1P, and
the majority of the authors accepted. The revised report on
ALGOL 60 was already published under 1F1p auspices. WG
2.1, composed partly of the original arcoL authors still in-
terested and partly of further contributors, continued the
work by preparing, on the request of ISO, an input/output
document and a subset which was coordinated with the
EcMA3 subset. As a rule, 1r1p does not do any standardiza-
tion work, but an exception is made if a request comes in
and if the subject supports it.

WG 2.1 turned to further developments. They estab-
lished a plan to work on two concepts: on a successor
language of aLcoL 60, which they called aLcoL x, and on a
more general language, called aLcoL y. This latter is still
much more an idea than a ready structure. aALGoL X, how-
ever, has been carried through; many preliminary drafts
have been distributed in WG 2.1. In the final draft, the let-

2 Gesellschaft fur Angewandte Mathematik und Mechanik, Germany.
3 Evropean Computer Manufacturers Association. Their TC 5 had also
designed a subset of ALGOL 60.
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ter “X” was replaced by “68,” which stands for the year of
accomplishment, and eventually that version was submitted
to the General Assembly of 1Fip for approval to publish as
ALcoL 68. It will appear soon in several scientific journals.
It should be mentioned that the approval does not mean
that 1F1p considers the described language as official or even
finished: it is submitted to the professional world for study,
implementation, and subsequent application. The discus-
sions in WG2.1 have not been without controversy; some of
the members are in opposition to both the language and
the method of description. Only the future can tell how
ALGOL 68 will succeed. In any case, it will be—as aLcoL 60
had been—a source of ideas for language improvement, and
a subject of academic study. For me, personally, the contro-
versy on ALGOL 68 indicates that a new era of programming
languages comes up in which the algorithmic aspect will be
of less importance, and in which historic methods of design
may have to be changed. But also in its negative aspects, if
there are any, 1r1p has done pioneer work and it can only be
hoped that the members of WG 2.1 and WG 2.3 will be as
successful in the future as they have been in the past.

WG 2.1 is issuing the aLcoL Bulletin. For this journal no
subscription fee is being required (although the increasing
interest may make it necessary to change this policy in the
future; there is already a special edition for the U.S., and
another for the ussr is planned); anyone who asks for the
bulletin can get it. Still, there are no advertisements: 1FIP
and the Mathematisch Centrum in Amsterdam are covering
the costs, and the editor, Mr: F. G. Duncan (U.K.), works
without compensation. The avcor Bulletin is printed as a
manuscript and it serves as a communication link between
programming language scientists. WG 2.2 has just started
editing another bulletin, for their internal purposes only.

Fig. 4 IFIP Joint Conferences

1964 IFAC/IFIP Stockholm  Process Control [5]

1965 IFAC/IFIP Munich Microminiaturization [¢]
1967 IFAC/IFIP Menton Process Control (7]
ICC/IPA/IFIP Jerusalem Population Registers

FID/IFIP Rome Information Retrieval 8]
1968 IFAC/IFIP Toronto Process Control
1969 IFIP/IFAC Rome Prolamat

1970 IFIP/AICA Munich Hybrid Computation
IFAC/IFIP Versailles  Traffic Control

IFIP Working Conferences

19644 TC 2 Vienna Formal Languages 9]
1966 TC 2 Pisa Symbol Manipulation [10]
1967 TC2 Oslo Simulation Languages [11]
1970 TC 4 Lyon Medical Records

TC 2 Munich ALGOL 68 Implementation
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The seminars organized by TC 3, frequently in coopera-
tion with the International Computation Center (ICC) or
IAG, try to complement the work of the historic educational
institutions on subjects of information processing, where
these institutions can not offer corresponding courses. Since
IF1P can not hope to educate all the thousands of people
who would like it, TC 3 aims at model seminars which can
be repeated in any country by means of proper documenta-
tion.

TC 4 is an interesting attempt to bring medical doctors,
medical administrators, and computer people together, so
that they develop a common language (not a programming
language, this time, but an English understanding) and
computer tools for their problems.

The activities of the Special Interest Group (IAG) are
manyfold; there are communications, a quarterly journal,
and a literature service; there are meetings and conferences,
seminars and workshops. A detailed description would re-
quire a separate article. And so far, this is only the begin-
ning of the activity of the group which at present has some
250 partners (not very many in the U.S., unfortunately).

problems and tasks

1r1P has been criticized, and 1r1p deserves criticism. It can
not possibly be better than the people who run it, and these
people are human beings. Improvement of 1F1P is a question
of improvement of its people.

The necessity of reconsidering all current activities and
of changing part of 1F1P’s scope, methods, people, and aims
has been recognized by 1F1p, and an ad-hoc committee on
the future policy was established under the chairmanship
of vice-president D. Chevion (Israel). A second committee
on activity planning, under the chairmanship of the author
of this article, will prepare an 1F1P six-year plan on the basis
of the final report of the future policy committee. New
SIG’s and TC’s will enlarge the field of active interest of
1r1P and more care will be given to the regular replacement
of officers in the different bodies. A draft for new statutes
and bylaws is being designed and for many problems a new
approach has been drawn up.

At present, no spectacular steps should be expected. The
organic growth of the last 10 years will continue for the
next 10 years. But there is one very weak point in 1F1p; and
that is its internal and external communication links. Oddly
enough, some well-known scientists have reproached 1rip
for being bureaucratic—while, in fact, it was its missing ad-
ministrative quality which made 1rip appear clumsy and
slow. After 10 years of existence, for instance, 1F1¢ has not
issued the planned newsletter which should indicate future
IFIP events, announce publications, report on achieved work
and list the people in 1F1P’s services. The booklet issued at
the last congresses was a help, but not sufficient for the
purpose.

The need for improved administrative service had been
recognized a couple of years ago, but the adopted solution
did not turn out to be successful. A new attempt must be
made and 1¥1P has started to take action in this respect.

rip suffers from a crucial shortage of people to carry out
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the established tasks. 1r1p tried too long to manage with the
29 national representatives who were forming all the com-
mittees, except SIG, TC’s and WG’s. And even there we
could avoid a repetition of names. This was certainly ac-
ceptable in the early history; now 1r1p will have to find new
ways.

Some development will be necessary on the national
level. 1r1p respects, of course, the principle of not interfering
in the domestic problems of its member societies, so that
impulses would have to come from other sources. Not all
member societies have kept up with the dynamic expansion
of information processing. The increasing number of non-
scientific specialists and nonacademic staff has changed the
professional -distribution and the image of the computer
community; information processing has become a multi-
dimensional problem requiring multidimensional solutions.
Time is necessary to get them elaborated.

With regard to the international character of 1¥1p, there
are two further problems involving Europe and the United
States. The U.S. as far as information processing is con-
cerned, is a world of its own, and I will cover this aspect in
the last section of this article. But Europe is also a world of
its own, only in a different sense. With good arguments of
economy, the Europeans in IF1P request to have the biggest
share of the meeting places. And this disturbs the interna-
tional equilibrium. It is not true that Americans have un-
limited funds for trips to Europe (although a combination
of several purposes for one trip to Europe may give the way
out), and for other continents this argument does not apply
at all. Countries like Australia, Japan, or Argentina are
excluded from intensive participation in IFip activities.
Truly international activity is extremely expensive. It would

not help very much to hold many meetings on other conti- .

nents: small participation would be the-consequence today.
A solution might be found through “local” suborganizations
in Africa, Asia, and Latin-America, but it is still too early to
try it now.

ifip and the u.s. :

Let me close with some remarks on the relationship
between 1F1P and the U.S. According to statistics, more than
75% of the existing computers are in the U.S. Since 1F1P can
not possibly be based on anything else than democratic
rules, AF1Ps has a share of 1/29, or less than 4% of the vot-
ing power in 1r1p. This discrepancy can not be removed. It
has a number of consequences which both ar1ps and 1r1P
must bear in mind.

Most of what 1FIP can do is being done on a bigger scale
in the U.S., by aFips and other organizations. Take the Joint
Conferences as an example; they can be run in many
American cities with the same rules and schedules, while
1r1P has to start its conferences, in many respects, each time
almost from scratch. Mentalities and organizations are so
different in the different countries. In the U.S. everybody
speaks English, there are no visa problems, there are no
currency complications. But this shows also that 1F1p is
indispensable for the people who have those problems; it is
Il?t less urgent for them to have a large-scale professional
ife

And there are a lot of good reasons for the U.S., too, to
take an active part in the international promotion of infor-
mation processing. The scientific contribution of the other
countries and their economic importance speak in favor of a
strong international professional federation. Greater Ameri-
can interest in 1FIP and its activities would pay—both for
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Now, there is of course a U.S. share bigger than 4% in the
technical and administrative work within 1r1p. Still, one
could raise the question whether arips has done everything
in the past to take care of the American interests in IFIP.
What could be done is not so much a problem of money
(membership dues are not equal and the big countries have
agreed to pay more), but a problem of moral and technical
support, and of interested and experienced people. Take
the secretarial and editorial tasks in 1F1P; since English is the
working language, such work is better done by English-
speaking people.

I have no immediate propositions how arips could help,
but this is not the purpose of this article. It is intended to
stimulate the American interest in 1F1P and its problems in
general.
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A
FUTURE
FOR ECMA?

by Don Crayford

standards have acquired some special problems
of their own, possibly because of the youthful-
_————J ness of the industry and certainly due to the rate
of change. It is no exaggeration to state that the time it takes
a typical proposal to move through -its due processes to
become an accepted standard is frequently longer than the
gestation period of the next generation of the device or lan-
guage level in the proposal. So why bothei?

Possibly the greatest impetus to international standard-
ization has been the European Computer Manufacturers
Association (Ecma). Formed in 1960 as a result of an
initiative by ICL (ICT as it then was), Bull and IBM
Europe, exactly 20 companies came together to form what
they believed to be a strong counterbalance to the growing
threat from American companies in the domination of the
European arena. Naturally, IBM hardly joined from these
motives, but if such an organization was to be formed, it
was hardly viable without IBM and, in any case, it was
better to be inside the ramparts than outside.

The declared purpose of EcMa was “to study and devel-

op, in co-operation with the appropriate national and inter-
national organizations, . . . methods and procedures in order
to facilitate and standardize the use of data processing

systems.” Apart from IBM, only two other companies had

any obvious linkage with U.S. parents—Standard Tele-
phones and Cables and Standard Elektrik Lorenz, both
subsidiaries in the ITT empire but, at the time, both with a
fair degree of autonomy. Then there was also Elliott
Brothers, who manufactured the computers sold by NCR at
the time—the 405 which was designed by Elliotts and later
the 315, built to Dayton drawings—which attempted to
represent the interests of both companies.

By the time the association came into being in May,
1961, ITT Europe was the official nominee for their two
subsidiaries even though both for a time made individual
contributions.

ecma’s influence i

In the eight years since EcMA started work, it has un-
doubtedly made significant contributions in many fields of
standardization. The so-called ascu code really had its
origins within Ecma, and IBM, which has fought hard with
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In the field of computer hardware and software, '

and their
eight-year past

every weapon in its armory against its adoption, would have
been successful had it not been for the strong influence
EcMA had been able to exert internationally. As it is, the
Memorandum from the Secretary of Commerce dated
March 7, 1969, referring to the adoption of ascii for all U.S.
federal agencies, marked a watershed in the hitherto un-
challenged philosophy that what IBM does is, ipso facto,
the standard. And then along the way was the optical
character standard—ocr-B, wholly conceived and devel-
oped within EcMa much to the chagrin of those manufac-
turers in the U.S. who had heavily invested in ocr-a.
Today, this is made light of and most salesmen in the
business will talk briskly of “multi-font capability,” which is
really making the best of an uncertain interregnum. All the
available evidence suggests that it is only a matter of time
before ocr-B is the only single-font capability which will
endure for the majority of applications, leaving aside NOF
for within-house cash register work and possibly a few
genuine multi-font applications which can absorb the high-
er overheads. :

Before this, we had a Micr situation with the U.S.,
particularly the banks, investing large sums in E13B, with
the British banks, even today almost wholly committed to
American equipment, following suit. But in Europe as a
whole, another magnetic ink font, possibly largely unheard
of in the U.S., has been adopted. This is CMC7, born in the
laboratories of Compagnie de Machines Bull and subse-
quently developed within an EcMA committee. Although
the advent of Britain’s entry into the Common Market
(EEC) could in the long run have an influence on British
banks, it is likely that the U.S. market is sufficiently large to
be insulated from this “other” standard. But it is not exactly

" the most convenient arrangement for U.S. manufacturers

who need separate development and production lines.
Although a by-product of the work on asci, ECMA’S
contribution in the field of magnetic tape standardization
was not insignificant, particularly on 9 track 800 bpi. The
designers of the 360 took out insurance by building in an
ascir mode reputedly under operator control. Unfortunate-
ly, the relationship between the 7-bit code of ascir and the
8-bit byte within the 360 left something to be desired. It
was a beautiful arrangement for the users with Japanese
Katakana in their repertoire but not a howling success
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elsewhere except with those who had commitments to IBM
equipment—but they wanted to use EBCDIC anyway, not
ascir. This was not by any stretch of the imagination a
magnetic tape problem, but finished up as one because of
the need to define the representation of 7-bit asci on tape
with 8 data tracks. The delays arising from the infighting on
this question might well have eliminated ascn as a viable
code, but the work within EcmMa which demonstrated an
alternative preferred relationship was compatible with the
360 representation of packed numerics on magnetic tape
finally won international acceptance. ’
More recently, EcMa has, after several years work, pro-
duced a standard, or to be precise some compatible stan-
dards, on the thorny question of keyboards, while the U.S.
equivalent committee drifts on in the doldrums. This itself
is a remarkable achievement because different languages
have different needs in keyboards and no one can deny that
Europe has different languages. Of course, it remains to be
seen if yet again EcMA is going to lead international opin-
ion, but one thing is sure: it cannot fail to influence the
usAsl committee on the subject, which until now has been
bedeviled by the vested interests to whom a break with
historical developments is something to be avoided if pos-

sible.

then and now

~ There are many other illustrations of the influence Ecma
has had in the past eight years, but it is worth making a
comparison between the ecMa of 1961 and the Ecma of
1969 in order to hazard a guess as to what the next few
years might bring. '

The most notable change without doubt is the swallow-
ing up by ICL of the digital computer interests of EMI,
then Ferranti, and then English Electric which had itself
recently swallowed Elliott Brothers. So where five men once
sat down at a table, now sits one. In order to understand
what this means, it is necessary to understand that Euro-
peans are great innovators and when set to work in a
technical committee with a certain freedom of action com-
petent results can emerge, particularly when the expertise
of a number of companies is available. One head is not as
good as five.

But EcmMa has undergone other notable changes. Com-
pagnie des Machines Bull is now, except in name, General
Electric, and what was the computer side of Olivetti in
1961 is also now General Electric. True, the other part of
Olivetti not owned by GE is also represented, but no longer
has the same interest in the digital computer field as hither-
to. Because companies the size of GE must protect their
investments, it is inevitable that their representatives on

ECMA committees will promote a view largely, if not wholly,-

determined in Phoenix, Arizona. In 1969, one now finds
Honeywell, NCR and Univac all active as full members
with Burroughs and Friden as associate members, paying
half the rate and having no voting powers in the general
assembly, the supreme authority for Ecma.

So it is inevitable that many discussions with EcMA are
mirrored by parallel discussions within usasi, although in
some respects ECMA is more akin to BEMA—the U.S. trade
association which has the responsibility for sponsoring the
data processing activity within uvsast. For although Ecma
organizes itself through a series of technical committees,
each with a precise subject, scope and program of work, it is
clear that it is the identity of views between the manufac-

turers in EcMA and the manufacturers in BEMA that really

counts.
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There is a recognition that once BEMaA and EcMA are in
agreement, this virtually sets the seal on the standard, since
carrying the discussion through the national standards
bodies up to ISO follows an inevitable course. Within ISO
Technical Committees, 97 for data processing and 95 for
business machines, only the national standards bodies ac-
tually have a vote, and EcMa is one of a very few organiza-
tions invited to sit in as observers. Yet such is ECMA’s
influence that it frequently dominates the proceedings with
detailed expositions of the arguments for and against pos-
sible solutions. In Europe, user groups do not have the same
influence as in the U.S. It follows that if Britain, France,
Germany, Italy, Switzerland, Sweden, etc. all vote the same
way, any side-stepping by the users, including the military
and federal agencies operating within usasl, can easily be
negated.

the u.s. influence

But this is somewhat of an oversimplification. What in
fact happens is that the voting line-up within EcMa is
frequently different from that within BEma. This is fre-
quently used by the individual U.S. manufacturers within
ECMA as a means of influencing opinion with usasi—the
setting up of a Technical Committee on PL/I is a case in
point. The converse is also true, since no standard can be
viable unless the two are in step. IBM has always been
ready at a moment’s notice to fly their experts across to an
ECMA meeting with news of usasi the week previously. And
on occasions, the tide flows in the opposite direction. For
instance, although copasyr is usually credited with the
existing standard on coBoL, several man-years of effort was
spent within Ecma Technical Committee No. 6 on previous
ambiguities. When negotiations by correspondence failed,
an EcMma delegation flew to the U.S. and agreement was
soon reached. )

So it can be seen that even in 1969, at the cost of a few
hundred dollars and a bit of effort, it is still worthwhile as
an investment for the leading U.S. manufacturers to sup-
port the activities of ECMA; it’s comparable to shuffling the
cards and having a fresh deal. But what happens if they
should decide the benefits are no longer there? There is
little doubt that Burroughs, Honeywell, NCR and Univac
would be willing to pull out now, but while IBM is in they
are all in. There is something to be lost.

There is, however, another side to the coin. In May this
year, the European technical press buzzed with news of a
European consortium which would tie together ICL,
Siemens, Telefunken, Philips (who now owns Electrologica,
makers of several viable scientific computers) and CII
(Compagnie Internationale pour I'Informatique—set up at
the instigation of the French government after GE bought
up Bull). All are members of EcMA and if they really did
get together, the balance of forces—in terms of voting power
anyway—could be drastically altered. But it looks as if this
may be a political move tied up with Britain’s fight to get
into the Common Market and not a thing of substance. At
the best, it would concern itself with the development of a
large scale machine which would still leave unaltered the
competition between the companies on other levels. While
this remains the position, particularly with the Philips range
being IBM compatible and Siemens marketing the
Spectra 70 series, the key to the future of EcMa lies very
much with the willingness of the U.S. manufacturers to
continue their participation. There is likely to be a point
where the diminishing returns, especially in respect of
subject coverage, will lead to a withdrawal. But this as in so
many other things will depend on what IBM does. When
the day does come for a withdrawal, the result is as in-
evitable as the switching off by the surgeon of the device
which keeps the heart beating in an otherwise dead patient.

||
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COMPUTER USE

a big assortment

IN THE NETHERLANDS

by W. K. de Bruijn

Though the first experimentally built computer
in the Netherlands was ready in the middle of
1952 and the first foreign built scientific one was
installed in the second half of 1954, it can be
said that computer use started in this country at the begin-
ning of 1957 when the first computer for commercial work
was installed.

From that moment started an enormous expansion.
Twenty-four different manufacturers, some of whom do not
exist any more as independent organizations, have suc-
ceeded in selling one or more computers. Up till the end of
1967, 845 computers were installed; 103 of these have, in
that period, been replaced and seven others have been
rebuilt into more modern types so that at the end of 1967
there were 742 computers in use. At the same time, over
200 machines were on order, many of which were not
meant to replace obsolete machines. The number of ma-
chines installed by the end of 1968 was about 900 and a
further growth of that amount with at least 100 a year may
be expected for the next decade.

The 845 computers installed during the last decade were
of 101 different types. Ten of these, including some fore-
runners, have by now disappeared and about the same
number will possibly disappear within two years. So the
742 machines in use at the end of 1967 are of 91 different
types. B

Of the 200 machines on order, about % belonged to 32
types already included in the 91. The last sixth consists of
machines from 20 new types.

Of the 24 manufacturers, two have merged (Philips and
Electrologica), one other (Eurocomp) does not operate in
the country any more and four others from whom machines
are still used are at the moment inactive, so that there are
now 18 active manufacturers who together offer nearly 100
different types of computers.

In this article, data will be given concerning the Dutch
computer market and its development. This will for the
main part be done without comment so that the reader is
free to come to his own conclusions. The computer market
in the Netherlands may be considered to be reasonably
representative of the Western European situation, so that it
will be possible to use these data not only for comparison
but also for market research in other countries. There are, of
course, many differences between various countries such as
the market share of the manufacturers, the importance of a
home computer industry and the tendency to buy or rent,
but insiders will be aware of such differences and will take
them into account when extrapolating data from this arti-
cle. ’

So far, the second-hand computer market is negligible in
the Netherlands. Known installations of second-hand com-
puters during the period covered come to 13. There are
three others that were in use for a very short time and have
probably been reinstalled elsewhere. Of these 16, only one
came from abroad. It may be that in the future the second-
hand market will gain in importance but so far there are no
indications that such will be the case in any degree worth
mentioning.

The number of machines installed at the end of each year

September 1969

is illustrated in Fig. 1.
All data in this article have been verified with the
computer users concerned. In a very limited number of
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Fig. 1. Computers Installed in the Netherlands

cases data were not available; this was generally when
financial data were asked for. In these few cases the figures
were estimated.

‘Mr. de Bruijn Is now head of
the edp section of the Na-
tional Hospital Institute of the
Netherlands, responsible for
coordination of hospital auto-
mation. He was previously
head of the scientific staff at
the Netherlands Information
Processing Research Center
In Amsterdam.
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There are 26 groups of different importance and in Table
1 the number of computers is given that was installed at the
end of each year in each general category.

Table 2 gives the number of computer centers that
existed at the end of each year in each of the 26 groups.
Here it is possible that there are two different centers within
one firm; in such a case they are both included. The number
of user firms is, as a result, a bit smaller than the number of
centers.

A comparison of the figures given in these two tables

Table 1 Computers by user group at end of each year

shows that the average number of machines per center
grows but slowly. Up till 1958 it was exactly 1, in the next
two years it goes up by 6% to 1.06, in the following two
years it goes up to 1.25 and from 1963 on it fluctuates
around 1.4. ‘ ‘

If these ratios are calculated per user group for the end of
1967 only eight groups show a higher than average figure.
These are banks with 1.94; state government with 1.87;
universities with 1.68; fuel with 1.56; service centers with
1:55; electric appliances with 1.54; metal and steel with
1.53 and mail-order houses and department stores with
1.50. These are all groups where computer use started at
least five years ago.

1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967

1. Universities 1 2 2 2 2 2 8 8 8 13 18 22 24 33 47 69

2. Fuel 1 1 1 1 3 6 6 10 8 8 8 8 17 25

3. Cars, etc. 1 1 1 1 1 2 3 5 8 7 9 11 21

4, Service centers 2 3 3 5 9 14 19 25 38 57 76

5. Insurance 2 5 7 9 12 14 19 28 44 65

6. Food, etc. 1 1 1 4 9 12 16 23 39 58

7. Bank & Giro 1 1 6 12 23 39 50 74 91

8. Electric appl. 2 3 6 10 11 20 28 34 57

9. State 1 2 4 6 9 12 18 24 28

10. Transportation 1 1 2 3 5 4 6 9 16
11. Metals, steel 1 4 5 8 9 18 28 49
12. Local government 1 3 5 8 13 23 48
13. Textiles 1 3 5 6 12 22 40
14. Mail order, etc. 1 1 4 é 7 9
15. Wood & paper 1 1 4 5 10
16. Glass & ceramics 1 1 1 2
17. Agriculture 1 2 3 8
18. Optical, etc. 1 2 3 4
19. Pharm. & chemical 2 2 13 17
20. Building - 1 5 10
21. Publishing 5 10 19
22. Member org. 1 2 5
23. Leather 3 4
24. Rubber 2 4
25. Consultants 2 5
26. Miscellaneous 2
TOTALS 1 2 3 4 4 6 18 29 37 72 109 207 308 485 742
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Table 2 Computer centers by user group at end of each year

1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967

1. Universities 1 2 2 2 2 2 8 8 8 13 17 19 21 27 34 41
2. Fuel 1 1 1 1 3 S 5 6 6 6 7 7 1 16
3. Cars, etc. 1 1 1 1 1 2 3 5 5 5 7 8 18
4. Service centers 2 3 3 5 6 11 14 18 27 38 49
5. Insurance 2 5 7 8 10 12 13 18 31 47
6. Food, etc. 1 1 1 3 8 1 14 21 35 54
© 7. Bank & Giro 1 1 5 10 12 19 26 35 47
8. Electric appl. 1 2 2 3 4 .8 15 21 37
9. State 1 2 4 5 6 9 13 14 15
10. Transportation 1 1. 2 2 3 3 5 8 12
11. Metal, steel 1 3 4 6 7 13 19 32
12. Local government 1 3 5 7 12 22 41
13. Textiles 1 2 3 4 9 19 34
14, Mail order, etc. 1 1 2 4 4 é
15. Wood & paper 1 1 4 5 9
16. Glass & ceramics 1 1 1 2
17. Agriculture 1 2 .3 8
18. Optical, etc. 1 2 3 3
19. Pharm. & chemical 2 2 11 15
20. Building 1 4 9
21. Publishing 4 8 15
22. Member org. 1 2 4
23. Leather 3 4
24, Rubber 2 4
25. Consultants 2 5
26. Miscellaneous 2
TOTALS 1 2 3 4 4 6 18 27 35 57 87 108 143 221 343 529
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" Siemens 303

Table 3 Computer installations by manufacturer and type

Manufacturer/
type Installed

Discarded Rebuilt

In use End

of 1967

Bull-GE ET
300

G 30

G 10

M 40

G 55

G 115

415

425

O
— 0 = ©® O

146

8
5
1
1

O -

131

Burroughs 200
500
E 4000

-y

21

—_
—_

20

cbC 8090
160A
3600
3200
3300
1700

.
o

—_

Electrologica X1
X2

X4

X8 33

p—

—_

o
—_

——mNorn |G| =hoaN—® O W~

N
~N

Honeywell 620
200

120

1200

DDP 116

DDP 516

iBM 850
305
704
705
1401
1410
1440
1460
1620

7070
7094
1130
1800
360/20 117
/30
740
/50

—_
p—

——

N
PON—=®O =V O—==AN—hhaO==mw O ORWN=N|WNDO—~AON

N A
W N

390

N
-N NN — O
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| I

| o—un-

N
WON

340

ICT 1004
1301
1901
1903
1904
1905

NCR/Elliott Arch
803
503
315
390
449
500

—

46

p—

—_

N
-

44

DEC  PDP 5
PDP 7
PDP 8
PDP 8s

—_

23

—_

22

Philips 8000
9201

9202

DS 714

Pascal

Stevin

Siemag D 5000
D 2000
D 4000

4004/15
/45

Stantec Zebra

Univac SS
]

1004

1040

1005

1050

418

9200 62

- N

o
- N

54

WIN=WANONY|OW=N=NO|" =N AANPNW=INOAOWOW|—= === n|N

Miscellaneous 2 23
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—

16

Total 837

September 1969

742

The 529 centers with a total of 742 computers at the end
of 1967 may be divided as follows:

NUMBER OF COMPUTERS

NUMBER OF COMPUTER
CENTERS
429
53
25

—_—W WO

AT EACH

OO UNAMWN—

12
16

Table 3 lists computers installed up till the end of 1967
by manufacturer and type. Machines installed twice (once
second hand) are included only once in this table. Those

Table 4 Computers on order at the beginning of 1968

B I e e ) ) T XY

Manvufacturer/ In use End
type Installed Discarded Rebuilt  of 1967
Bull/GE G 10 6
G 55 17
G 115 20
G 265 1
415 3
425 2
Gepac 4000 2 51
Burroughs 500 2
2500 1
3500 3
E 4000 8
E 6000 2 16
CDC 3150 1
1700 1 2
Electrologica X 8 1 1
Honeywell 120 4
DDP 516 2 6
IBM 1130 8
360/20 47
/30 18
/40 8
/50 3
/65 3
/75 1 88
ICT 1901 2
1902 1 3
NCR 315 3
500 2 5
DEC PDP 8 4
PDP 8s 5
PDP 9 7 16
Philips 8000 4
9201 2
9202 3 :
DS 714 6 15
Siemens 302 2
304 1
305 1
4004/35 1
. /45 2 7
Siemag D 4000 4 4
Univac 418 1
1005 1
9200 13
9300 8 2
Minsk 23
Nairi
EA 640
CAE 9080
CAE 9040
SDS Sigma 7
Telefunken TRS 10
244
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that have been rebuilt are mentioned twice under installa-
tions and once under rebuilt: 6 Univac 1004’s rebuilt to
1005’s and one IBM 360/40 rebuilt to 360/50 (change of
central processor). Under miscellaneous are 7 discarded
machines and 16 that are still in use. The discarded ones are
1 Ferranti Mark I Star, 4 forerunner types, 1 Zuse 23 and 1
" Eurocomp LGP 30. The machines still in use are 2 Zuse
25’s, 2 Telefunken TR4’s, 1 Telefunken TRS 10, 1 Sepsea
~ Cab 500, 3 Monrobot IX’s, 1 Minsk 2, 2 Ceti Pallas 250’s, 1
CAE 9010, 1 CAE 510, 1 CAE 9040 and 1 EMI special-
purpose computer.

Known to be on order at the beginning of 1968 are 244
computers, a substantial number of which have been in-
stalled since, most of them in 1968. A list of these machines
is given in Table 4.

the dutch computer market

Although statistics concerning the number of computers
installed give a reasonable insight into the market situation,
they still leave something to be desired. The main problem
is that a very big computer and a very small one have the
same influence in these statistics; they each count for one.

Table 5

Yearly revenue Accumulated Revenve
1952 Hfl. 12,000 Hfl. 12,000
1953 45,000 57,000
1954 169,000 226,000
1955 316,000 542,000
1956 391,000 933,000
1957 676,000 1,609,000
1958 1,680,000 3,289,000
1959 3,562,000 6,851,000
1960 6,078,000 12,929,000
1961 9,482,000 22,411,000
1962 21,108,000 43,519,000
1963 30,862,000 74,381,000
1964 46,652,000 121,033,000
1965 66,717,000 187,750,000
1966 96,413,000 284,163,000
1967 ] 145,214,000 429,377,000

Therefore, it was considered desirable to gather data con-
cerning the real value of the machines. Averages were
considered to be of insufficient significance because many
types of computers can be delivered in such a variety of
configurations that fixing an average value per type is very
hazardous.

As a result of this consideration an enquiry was made
asking the Dutch computer users for data concerning con-
figuration, value, exact date of installation (start of rent
paying) and of discarding the machines. Nearly all users
answered these questions so that it has been possible to
calculate the value of the computers installed (including
putting in extensions) quite exactly from month to month.

The following financial data are all related to rental value.
When machines were wholly or partly bought the buying
prices have been converted into rental value per month on a
five-year base, this being considered a reasonable and aver-
age depreciation period. In practice it appeared that this
period varied between three and eight years. In order to get
a value comparable with normal rentals the monthly costs
of maintenance were added to the calculated rent. Not
included are the amounts paid for transport, import duties
and such, generally known under the name of initial costs.

Table 5 shows—converted in this way—the yearly and the
accumulated rental revenue of the computers installed in
the Netherlands, in Dutch guilders. (Current conversion
rate: one guilder equals 27% cents.)

These figures are strictly limited to the computers and their
on-line equipment. Off-line machinery such as punched-
card units and converters are not included; neither are stocks
of cards, tapes and disc packs, air-conditioning installations,
etc.

Table 6 shows the rental value of all Dutch computers at
the end of each year and the average monthly rental at the
same time per machine.

The figures in Table 6 show that up till 1965 the average
rental worth per machine was constantly growing, but that
during the last three years a gradual decrease has started.
The main reason for this is the large number of small
computers brought on the market during these last years.
Furthermore, there is a small number of second-hand ma-
chines with a very low rental value.

Table 6 shows the rental value of all Dutch computers at the end of each year and the average monthly rental at the same time

. per machine.

Rental Value at End of Year Machines Average Monthly Rent

1952 Hfl. 36,000 1 Hfl. 3,000
1953 72,000 2 3,000
1954 288,000 3 8,000
1955 336,000 4 7,000
1956 444,000 4 9,250
1957 746,000 é 10,367
1958 2,393,000 18 11,078
1959 4,777,000 29 - 13,728,
1960 6,759,000 37 15,222
1961 14,939,000 72 17,270
1962 24,485,000 109 18,756
1963 38,159,000 151 - 21,059
1964 55,919,000 207 22,512
1965 78,369,000 308 21,204
1966 116,807,000 485 20,069
1967 172,631,000 742 19,388
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Table 7

Market Share in

Market Share in

Manufacturer Numbers Installed Rental Revenue
Bull /GE 17.8% 9.0%
Burroughs 2.7% 1.3%
cbC 2.2% 57%
DEC 3.0% 0.3%
Electrologica 3.6% 5.3%
Honeywell 2.2% 1.9%
IBM 45.7% 60.0%
ICT 1.2% 1.1%
NCR/Elliott 5.9% 4.0%
Philips 2.6% 1.5%
Siemag 2.2% : 0.2%
Siemens 0.8% 0.7%
Standard Electric 0.8% 0.1%
Telefunken 0.4% 1.4%
Univac 7.4% 6.3%
Miscellaneous 1.6% 1.3%

NFORMATION
PROCESSING
N ISRAEL

by Rowena M. Swanson

Beginning the third decade of its existence, the

State of Israel pegs its hopes for economic inde-

pendence on large automated plants, cheap nu-

clear electric power, desalinated water, and exten-
sive applications of technological know-how. A vassal of the
Ottoman Empire for four centuries and a British Mandate
territory from World War I until 1948, the region has been
bootstrapped by Israel from an agrarian economy admin-
istered with oppression and indifference to an economy
similar to that of industrial countries of Western Europe.
With an average GNP growth rate of 9% per year since
1950, industrial output now constitutes about 25% of the
domestic product, agriculture 10%, commerce and services
(public and private) 50%, and building 8%. Industrial ex-
ports have risen about 15.5% per year since 1961 to a $490
million gross in 1968, offsetting a 13% increase in imports
and aiming toward the goal of overcoming trade deficits
by 1978.1 Electric power capacity exceeds 1000 mega-
watts, and a natural uranium facility in Dimona is rated

1. Basic facts about Israel and concise descriptions of her scientific and

technical institutions and facilities are given in: Shlomo Gonen, ed.

Scientific Research-in Israel (in English). Tel Aviv: Center of Scientific and
Technological Information (P.O.B. 20125), 1969, $4.50.

September 1969

Table 7 shows the market shares of the various manufac-
turers in the year 1967 in percentages: (a) by numbers of
machines installed, and (b) by rental value of the same.

Table 7 clearly shows that machines of more than average
value were installed by IBM, CDC, Electrologica and Tele-
funken and that machines far under this average were
installed by DEC, Siemag and Standard Electric. n

bigger than oranges?

at 24 thermal megawatts,
Israel is often called a “population laboratory.” The Jew-

ish inhabitants numbered 650,000 in 1948; most were
immigrants from Eastern and Central Europe. Over a mil-
lion Jews immigrated in the 1950’s, many of them from
Islamic countries (North Africa, Iraq, Syria, Egypt, and
Yemen). These “Oriental” Jews constitute about 50% of

Dr. Swanson has been re-
search administrator for the
Air Force Office of Scientific
Research since 1961 and
was previously with the U.S,
Patent Office. She has con-
tributed many papers on in-
formation systems in such
areas as education, libraries,
and biomedical applications.
She has a BS in chemical
engineering from the Catholic
Univ. of America, a JD from
George Washington Univ. Law
School, and has done gradu-,
ate work In mathematics.
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today’s 2,240,000 Jewish Israelis.2 Before the Six Day War
of June; 1967, approximately 205,000 Moslems, 56,000
Christians, and 30,000 Druze and other groups comprised
the balance of the population. A million non-Jews, mostly

Moslems and Druze, are under Israeli rule in the occupied

territories; 65,000 inhabitants of the eastern part of Jeru-
salem became citizens when the eastern and western sectors
of the city were united. Recent immigration from Western
countries has been small but steady (e.g., 4500 from North
America in 1968, 60% under 40).

Before the Six Day War, Israel occupied a land area of
7992 square miles, half of it desert (the Negev). Long (265
miles) and narrow, it stretched from the Hills of Galilee in
the north to the Red Sea port of Eilat in the south. Today,
Israel administers territories three times her former size. Her
success in industrializing and urbanizing the Negev and
other undeveloped areas depends in large measure on a
national water conveyance system (completed in the early
1960’s) and extensive arid zone research, energy resources
research, water production research (desalination), and
conservation. Major emphasis is also placed on education
and acculturation of the heterogeneous population. The
education program of zaHAL, the Israel Defense Forces,3 is
an oJmost unparalleled undertaking in any country. In
addition to the professional and junior leadership training
provided by many armies, ZAHAL Operates a pre-military

technical training program that gives youngsters of 16 and-

17 one to two years of service-specific (Air Force, Signal
Corps, etc.) and general education. For many years, ZAHAL
has had a regulation requiring every soldier who did not
complete primary education to spend three months of mili-
tary service in a school for this purpose. zAHAL’s intensive
certificate-granting course is in great demand, particularly
among new imrhigrants from Islamic countries.4 zaHAL also
contributes to the economic infrastructure through special
units that work part time on agricultural projects and in
civilian schools.

Is there a mystique about the Israeli, about his emer-
gence from second-class citizenship and worse to pioneer,
nation builder, and modern-day warrior? One is tempted to
think so. To this observer, the Israeli spirit is the product of
a conscious awareness of millennia of national struggle
blended with faith in a promise and a sense of identity and
individuality coupled with humility and respect for the
integrity of man. In many parts of the world, these are just
words. For most Israelis, these words have living meaning.

computers and installations
Israel’s first computer was home grown. The weizac,
modeled after the jomNNIAC, was an 1800-tube machine

2. People from islamic countries are customarily referred to as ’Oriental’’;
the term “Islamic” is not used, to avoid confusion with members of the
Islam religion.
3. ZAHAL is an abridgement for Tsava Hagana L‘Yisrael, literally Defense
Army of Israel. The “z’’ is conventionally used for the sound ““ts.”” Many
proper names in the text of this paper (e.g., NATAM, ELNIV, ILTAM) dre
also abridgements.
4. Students attend school for 9 hours/day apart from extra-curricular
activities in different fields of art and culture, Classes consist of 10 stu-
dents; each class has two teachers. Subjects taught include Hebrew,
arithmetic, general history, Jewish history, geography, citizenship, Bible,
and basic science. The total course is 600 hours. ZAHAL also provides
teachers for new settlements. The universal draft applies equally to both
sexes. Many women view ZAHAL as an important source of experience
. and a major force in establishing the status of equality that exists in the
social structure of Israel. Further information on ZAHAL’s education sys-
tems can be found in a paper of ZAHAL’s former Chief Education Officer,
Col. Mordechai Bar-On, Education Processes in the Israel Defence Forces
(in English). Tel Aviv: IDF, 1966.
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capable of 250,000 arithmetic operations/sec. It was built
in 1954 by the Applied Mathematics Dept. of the Weiz-
mann Institute of Science in Rehovot under Smil Ruhman,
a former associate of SDS’s Max Palevsky. wrizac was
retired in 1964,

The first import was zaHAL’s Philco-Transac, obtained in
late 1960. The computer capability by the end of 1968 is
summarized in Table 1. Israel’s late start, stemming from an
agreement between IBM and the British Tabulating Co.

Table 1. - Statistics on Computers in Israel*
By Geographic District
Tel Aviv - 61
Jerusalem & Southern . 17
Haifa & Northern 15
Central 9

By Type of Ownership

Government : . 43
Private 36
Histadrut 12
National & Mixed Public 6
Local Authorities 5
By Monthly Rental ($U.S.)**
Up to $999 1
$ 1,000 - $ 4,999 36
$ 5,000 -$ 9,999 15
$10,000 - $14,999 10
$15,000 - $19,999 7
$20,000 - $30,000 1
Self-built & Defense 22

*Statistics are forecasts for December, 1968, based on
a June, 1968, survey.

**Rentals computed for the first shift only.

These data are excerpted from Table 4 in “Survey of
Electronic Computers 1968’ in Supplements to the
Statistical Bulletin of Israel, No. 8, 1968.

during the Mandate period, was discussed in Frank Moser’s

earlier DATaAMATION paper.5 IBM was the first U.S. firm to
open offices in Israel, followed by NCR and CDC.® Hard-
ware now in Israel includes CDC’s 3200, 3400, 160A,
1604A, and 6400; NCR’s 390, 500, 315, and Century 100;
Philco’s 2000 and 1000; and IBM’s 1400’s, 1800, 1620,
7040, and 360/20’s, 305 40’s, 50’s, and a 65. There are
orders for CDC’s 3500, SDS’s Slgma 2, and IBM’s 1130 and
360/25, 44, and additional 30’s and 50’s.

The universities have, or will have, several of the large
computer facilities. Weizmann, a research and graduate
degree-granting institution, has continued its investment in
computer development. Its workhorses are two advanced
second-generation Golem? computers connected through a
disc file (IBM 2302 Model 2 with a locally designed control
unit). Each of the Golems, built respectively in 1962/63
and 1965/66, is roughly comparable to the 360/65. Based
on ILLIAC =1 in over-all organization but incorporating
Weizmann circuitry and packaging techniques, each has a
75-bit word (15 bits/address, 15 or 30 bits/instruction, 74
instruction set) 3D core memory with a 2.0 usec. cycle
time, an 8.0usec. average execution time for multiplication
(accuracy of nearly 20 decimal places), 1.9 sisec. average

5. Frank Moser. “EDP Progress in Israel.”” Datamation, vol. 13, no. 8 (Aug.
1967) 29-30.
6. The NCR agency preceded IBM’s for accounting equipment. NCR and
Powers-Samas (punched card) hardware were installed during the Man-
date period.
7. “Golem’ in Jewish folklore signifies an image endowed with life.
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execution time for floating-point addition, and a 1.0 ssec.
memory-access time that is effectively eliminated by look-
ahead control with operand and instruction buffering.
Peripheral devices include a CDC 405 card reader, and IBM
1442-5 card punch, an IBM 1403 Model 3 printer, and
CDC 607 tape units. An eight-station time-sharing system
was added to Golem Al in 1967, and a real-time link is
being established with a remote PDP-9 that operates a
bubble-chamber photograph reader.

Weizmann’s Golem B, scheduled for completion in 1970,
is being designed to be 10 times faster than the A with 2-
nanosec. integrated logic. The speed is being achieved
partly by more advanced arithmetic and logical techniques,
but mostly through faster hardware. The circuitry is still
based on a diode-transistor logic element, but it can make
over 500 million decisions/sec. Weizmann has been experi-
menting for several years with core, thin-film and multilayer
printed circuit fabrication techniques. The core for Golem
B, started in 1966, is expected to attain a rate of 2.5 million
references/sec. in a 16,384 x 64-bit memory bank using 14-

" to 18-mil. cores in a 2%D structure. Four memory banks
and appropriate buffering should give an over-all rate of 10
million references/sec.

Technion-Israel Institute of Technology installed an El-
liot 803 eight years ago and replaced it in 1965 with an
Elliot 503, subsequently adding an IBM 1401. A 360/50 is
due by the end of 1969 that will operate with limited time-
sharing (16 terminals). Hebrew U. replaced a 7040 in 1968
with a 32K CDC 6400 and a CDC 6638 disc; memory
augmentation to 65K is expected in September this year.
Tel Aviv U. acquired a 32K CDC 6400 with eight 604 tape
transports in 1967 and is looking into a larger system. Bar-
Ilan U. expects delivery of a 256K 360/50 with a 2314/ 1a
disc and two 9-track tape drives by January, 1970. It is
presently using IBM’s 360/40 service bureau facilities and
ZAHAL’s 360/50.

government installations

The Office Mechanization Centre (OMC) in the Minis-
try of Finance, under the directorship of Dov Chevion,
operates the largest nonmilitary government installation. A
1401, purchased in 1961, is still used for small jobs. OMC
bought a 64K-byte 360/30 with eight tape drives and three
disc drives for its main office in Jerusalem in 1965, and
added a duplicate configuration in its Tel Aviv branch in
1966. A 256K-byte 360/50 is expected in September, 1969.
OMC’s staff of about 325 includes 20 systems analysts, 50
programmers, and 40 management and services personnel.
It serves other government ministries in operating and
consulting capacities.

Other government agencies are rapidly mechanizing.
The Ministry of Posts installed its first computer, a CDC
3300, in 1968. The configuration includes six 604 tape
transports, four 854 disc drives, and two line printers, a 501
(Hebrew) and a 505 (English). The Office of the Accoun-
tant General, Ministry of Finance, originally equipped with
an NCR 390 and later with an NCR 500, expects delivery
of the Century 100 in mid-1969. Other facilities include a
1401 in the Ministry of Transport, an NCR 315 in the
Ministry of Finance Tax Office, and a 360/40 in the Minis-
try of Education. The Survey Dept. in the Ministry of
Labor ordered an IBM 1130.

Examples from the private sector are Tahal Engineering
Consultants, Ltd.’s two 1130 systems based on 8K and 16K
cpu’s, respectively, and Tadiran-Israel Electronics Indus-
tries, Litd.’s recent order of a 360/25. Tahal, in Tel Aviv, is
one of Israel’s largest diversified consulting firms. Tadiran,
also in Tel Aviv, is a leading manufacturer of communica-
tions equipment, and systems. Israel’s largest commercial
bank, Bank Leumi L’Yisrael, also has the largest computer
facility based on a 360/40. Other bank installations include

Sebtember 1969

NCR 315’s at the Israel Discount Bank and Bank Hapoalim -
(Workers’” Bank) and a 360/30 on order for the Tefahot
Mortgage Bank. _

Elbit Computers, one of the ELrRON Electronic Industries,
Ltd., group in Haifa, is Israel’s only commercial computer
manufacturer. It has produced a series of desk calculators—
the Elbit 200’s, 1200’s, and K200’s; a series of digital
differential analyzers; an educational analog computer, the
Elbit EAC-15; and a small general-purpose computer, the
Elbit 100. EAC-15’s can be connected together for in-
creased capacity. The Elbit 100 is a 12-bit single-address
fixed-word-length computer (1024, 2048, or 4096 words)
with a typical add time of 7.2 usec. It has a two-level
memory system, one memory being a standard read-write
core store with a 2-usec. cycle time and the other a fixed
microprogrammable read-only store with a 400-nanosec.
cycle time. It has I/O bus connections for up to 256
channels and an optional 4-level priority interrupt. The sale
price is under $5000 for a 1024-word machine; 45 were
sold as of December, 1968, mostly in Europe. Elbit is
bidding for American and European markets with a Vali-
data system that uses the 100 with numeric. keyboard
display terminals and a magnetic tape enscriber for direct
keyboard-to-magnetic-tape data entry and input validation
on-line. The system can accommodate several Minitermi-
nals (keyboards with 10 numeric and 19 control keys, and a
display of 14 numeric positions and a sign position).

Immediately after the Six Day War, Israel began to
reappraise taxation and other policies to accelerate eco-
nomic growth. Planners suggest that Israel’s manpower
resources and technical know-how are particularly suited to
the combination of design and engineering talent and man-
ual assembly required to build special-purpose computers
and peripheral devices.® One implementation of these sug-
gestions is the Advanced Technology Centre in Haifa, a
new industrial park begun in March, 1969, that is attract-
ing electronics firms. One tenant is Scientific Data Systems,
Israel, a joint undertaking of SDS and ELRoN, initially for
the manufacture of Rapid Access Disks. Another is Monsel
Electronic Industries Co., a partnership of ELRON with the
Monsanto Co., for the engineering and production of test
and measuring instruments. '

software and systems .

About 15 firms engage in software production, systems
design, and allied management consulting in Israel. Most
have small staffs of about six to eight professionals. Four of
the firms operate service bureaus. Some work is done by
free-lance programmers, independently and under contract
to firms.?

Several firms have been retained by various Ministries of
the Israeli government to design or assist in developing
national-scale information systems. One of the largest is
Israel’s National Population Register, produced by several
groups collaboratively under the auspices of the Ministry of
Interior. This is a central register with individual records for
all inhabitants and is updated monthly from administrative
notifications. A unique linguistic problem arose in establish-
ing the data base. Many Israelis change their names, on
immigration or thereafter, to Hebrew ones or Hebraicized

8. Industrialists and financiers met for a two-day International Economic
Advisory Conference sponsored by the Prime Minister’s Office in August,
1967. The First Economic Conference followed in April, 1968. A Second
Economic Conference was held in June, 1969. Information and documents
prepared for the conferences are available in the U.S. from the Govern-
ment of Israel Investment Authority, 850 Third Avenue (Suite 604), New
York 10022. An excellent reference text on the activities of Israel’s govern-
ment agencies is: Israel Government Year Book 5729 (1968/69) (in
English). Jerusalem: Prime Minister’s Office, 1969. $3.00.

9. Newsletter for Information Technology in Israel (in English) No. 1,
Jan. 1969. The Newsletter is published by ILTAM Corp. for Planning and
Research, Ltd. (P.O.B. 7170), Jerusalem,
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forms. Some use two names concurrently, a Hebrew form
and an Anglicized one. A by-product of the Register work
was the construction of a Hebrew Soundex system that
materially differs from the English Russell Soundex. Two
models are being used for different purposes (keyed to the
precision required in retrieval) for the phonetic characteri-
zation of family names. The system was implemented by
the OMC on the 1401 and later transferred to the 360.

The Register data are being used by the National Insur-
ance Institute in a claims processing program and by the
Histadrut (General Federation of Labor) in membership
and social welfare records-maintenance programs. 10 The
register has been linked with Israel’s 1961 Census of Popu-
lation and Housing for a variety of surveys of individuals
and households.11

A series of land registration programs was prepared by
the Industries Development Corp., Ltd. (IDC), for the
Israel Lands Authority. Intended for managing state lands
and monitoring the activities associated with ownership and
use of the land, the project needed the services of about 150
data collectors and codifiers and 15 programmers who
produced data validation, file reorganization, updating, and
retrieval programs for various tabular and statistical out-
puts. A novelty in the land transactions program is a coding
scheme that disambiguates but preserves distinctions
among the .various methods of registering land practiced
under the Turks, the British, and the present government
that are all still concurrent. A unified representation was
also devised for Western- and Eastern-structure names, the
latter often consisting of a number of components including
personal, father’s, grandfather’s, and clan’s, and for proper
names that can have diverse spellings.

IDC, with offices in Jersualem and Haifa, is another
broad-based firm with experience in engineering, tech-
nological, and economic consulting in 25 countries. Its other
software products include two proprietary packages: SPUR,
an extension of the Critical Path Method for scheduling
that has an inquiry routine to make update easy for the
user, and TPG, a problem-oriented language for generating
coBoL programs and providing a test environment for the
programs.

Tahal (mentioned above) has specialized in software for
state needs in water resources, water supply and sewage,
and oil and industrial development. Its products include a
