





























































































































































































































































































































































































































































































































































































































taxation, as-
highways, and

education, budgeting,
sessment, bonding,
many others.
Primarily a learning tool, cITY
GAMES can be used to forecast the im-
pact of decisions. For instance, up to

75 outputs would describe for the vari-

ous role-players what happens when a
school district floats a bond issue for
new buildings while city planners are
moving the industrial base to another
suburb.

Three versions of the game are
offered—one for the 18M 1130, one for
the Univac 1108, and one for 1BM
360s. Written mostly in FORTRAN, the
programs work best when there are at
least 25 players. For the big machines,
the games are $2500; a source tape,
implementation manual, players’ man-
uals, director’s manual, and input
forms are provided. NATIONAL BUREAU
OF STANDARDS, Washington, D.C.

FOR DATA CIRCLE 289 ON READER CARD

Financial Modeling
A company’s financial officers, rather

than its programmers, are thought to
be the ones responsible for establishing
and maintaining a financial model of
the firm, so STEPS is built to talk to
. them. It not only directs their interac-
tive model building in language they
use, but has a few crutches program-
mers might be embarrassed to use, in-
cluding a .command called simply
HELP,

An older version of the program was
created for the Burroughs 5500. This
new one will be one of the first pack-
ages offered for the B6700s now being
installed. Its 32K-word requirement
was felt a little heavy for the 5500.

Especially aimed at firms wanting to
model alternative business plans, like
acquisition prospects, STEPS produces
such outputs as profit-and-loss state-
ments, balance sheets, factory sched-
ules, and manpower requirements for a
99-period time frame.

Offered for $500/month on lease or
$18,000 on purchase, the package is
installed by the vendor, who also helps
in building the first model. SYSTEMS IM-
PLEMENTATION CORP., New York,
NY.

FOR DATA CIRCLE 290 ON READER CARD

JCL Editor
The Job Accounting Interface under

pos captures information useful in bill-
ing the customer for his run time, in-
formation that includes account num-
ber, programmer number, type of run,
and even type of paper. With this soft-
ware adjunct to the job control func-
tions, an installation can insure that a
run with bad or outdated accounting
information does not get through.
Named the Job Control Statement Edi-

May, 1973

tor, the program either aborts the run
with a message when it encounters bad
data on the job card, or it prints a
message on the console and/or listing
and continues. The editor can also cap-
ture and use fields on the card that the
JA Interface doesn’t touch.

An object deck of a program tai-
lored to your present standards will be
mailed for a 10-day trial of the editor
if you desire.  Acceptance is assumed
after that time, and a source deck and
bill for $200 are mailed. GENERAL
ELECTRONICS, Lyons, IlL.

FOR DATA CIRCLE 291 ON READER CARD

Virtual Storage Courses
Installations preparing for conversion

to virtual storage operating systems
may find a need for courses to bring
their staffs up to speed on the concept
and its implementation. This firm
offers videotaped courses on both sub-
jects. The “concepts” course is in four
parts (storage management, paging,
address translation, plus program de-
sign and debugging) that last a total of

~ eight hours. It runs $400 or $430, de-

pending on the medium your video-
player accepts.

The “implementation” course has
four hours worth of materials for
management, four for systems pro-
grammers, and four for operators. It
covers subjects ranging from conver-
sion costs to thrashing to system gen-
eration, and runs $1000 or $1075.

The vendor also offers rental plans
on these and some 48 other courses.
ADVANCED SYSTEMS INC., Elk Grove
Village, Ill.

FOR DATA CIRCLE 292 ON READER CARD

1130 Operating System

The 1BM 1130 is a six- or seven-year-
old machine, but new software for it is
continually announced. cYTos/1I gives
it a -16-user time-shared, multipro-
gramming operating system. Each re-
mote user gets' the capability to create,
alter, catalog, or delete data sets from
disc or to run jobs in FORTRAN, RPG, Or
assembler. 1/0 devices are spooled, and
their operation is overlapped with each
other and with processing, the vendor
claims. In addition, the remote process-
ing runs in parallel with a spooled
batch stream.

A minimum configuration for cy-
Tos/ 11 includes five 2310 disc drives or
the equivalent in 2311s or 2314s, plus
a line printer, communications adapter,
card reader, 16K of core, and the Dis-
tributed System Program. The $5995
package price includes a year of main-
tenance; leases run $290/month plus
$29 for maintenance. A version for
Digital Scientific’'s Meta-4 is also
offered. DNA SYSTEMS, INC., Saginaw,
Mich.

FOR DATA CIRCLE 294 ON READER CARD O

reason it’s the
most powerful
retrieval/ reporting
system available...

The
Data Analyzer
now interfaces

with |
IMS and TOTAL

and here
are 5 more:

A basic command
language you can learn
in 2 to 3 hours.

Bar charts, cross tabula-
tions and other graphic
management presentation-
all without programming.

QNO report or computation
too complex.

Modular expansion
capability for unique and
special requirements.

Multiple file input, report
cataloguing, table lookup,
label writing. . .and much,
much more.

The
dsis
aslyzen

As powerful as
your own imagination.

Program Products
Incorporated

20 Old Turnpike Road
Nanuet, New York 10954
Telephone 914-623-6868

CIRCLE 131 ON READER CARD
201



Literature

Plotter Newsletter :
PLOTTER, a new four-page newsletter

for users of graphic plotters, will con-
tain plotter applications,

programs,

and new product information. This
first issue includes an application for
membership in the “Hewlett-Packard
Plotter - User’'s Group.” HEWLETT-
PACKARD CO., Palo Alto, Calif.

FOR COPY CIRCLE 300 ON READER CARD

Self-Adhesive Labels
A 12-page catalog describes Tabulabel

stock and custom self-adhesive labels
for dp applications. Actual-size draw-
ings, illustrations, and application de-
scriptions of numerous label sizes and
configurations are included. AVERY LA-
BEL CO., Azusa, Calif.

FOR COPY CIRCLE 307 ON READER CARD

Modems
A 24-page brochure describes a line of

digital modem packs, ranging from 300
through 2,400 bps, for switched voice
networks and leased-line applications.
Specifications are listed for each
modem series along with charts depict-
ing the probability of error vs. signal to
noise ratio for each modem. 'SANDERS
ASSOC., INC., Nashua, N.H.

FOR COPY CIRCLE 308 ON READER CARD

Communications Products

Minicomputer company offers a 32-
page catalog on its data communica-
tions products, describing typical ap-
plications. Included are the company’s
synchronous communications control-
ler, synchronous line adapter, pro-
grammed asynchronous multiplexor,
asynchronous single line controller,
multiprocessor communications adapt-
er, and an. IBM 360 interface. DATA
GENERAL CORP., Southboro, Mass.

FOR COPY CIRCLE 309 ON READER CARD
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Key Data Terminal

A 20-page booklet describes the
DT1000 remote job entry terminal sys-
tem, which can be used for source data
entry, Bsc data transmission, off-line or
on-line processing, file management,
record formatting, and field editing.
Specifications are given for the sys-
tem’s four basic units and its options.
PERTEC CORP., Los Angeles, Calif.

FOR COPY CIRCLE 310 ON READER CARD

Financial Reporting
An accounting and financial reporting

evaluation guide aims to assist com-
panies in determining whether various
application software systems meet their
internal requirements. The guide pro-
vides more than 250 questions relating
to accounts receivable, sales analysis,
fixed asset accounting, general ledger,
and accounts payable. INFONATIONAL,
San Diego, Calif.

FOR COPY CIRCLE 311 ON READER CARD

Metric Converter

A handy metric converter/ruler con-
verts lengths, areas, weights, and vol-
umes from the English (inch/pound)
to the metric system. The 8 x 3% -inch
(20.32 x 9.525-cm) tool includes con-
version tables for standard weights and
measures and for Fahrenheit and Cel-
sius temperatures. AMERICAN KOYO
corp,, Cleveland, Ohio.

FOR COPY CIRCLE 312 ON READER CARD

Tape File Utility

A 68-page report describes and lists a
program, CoMBo, which can search
magnetic tape, generate reports, and
reformat a data file. Written in FOR-
TRAN, COMBO is able to read separate
card images from a file blocked in
physical records and to recognize logi-
cal blocks marked by a fixed-field 1p.
It has global string commands and
Boolean logic. Order prepaid, Stock
Number 0303-0921, 75¢. U.Ss. GOVERN-
MENT PRINTING OFFICE, Superinten-
dent of Documents, Washington, D.C.
20402, or local U.S. Dept. of Com-
merce Field Offices.

Terminal Supplies

The 1973 Rrcs catalog covers a wide
variety of terminal supply products,
including stock continuous forms,
Teletype paper, ribbon, paper tape,
tape handling equipment, binders,
binder storage equipment, and Gates
acoustical shields. REMOTE COMPUTING
SUPPLIES, Oak Brook, Ill.

FOR COPY CIRCLE 302 ON READER CARD

Microprogramming

A six-page applications note with sev-
eral charts and graphs offers assistance
to engineers implementing micropro-
grammed systems. The brochure em-
phasizes the need for engineers to plan
their software support when they begin
design of a microprogrammed system
in order to reduce development costs.
The uses and advantages of a general-
purpose microcode assembler are ex-
plained. SIGNETICS MEMORY SYSTEMS,
Mountain View, Calif.

FOR COPY CIRCLE 304 ON READER CARD

Small-Scale System :
A five-page brochure describes the

QANTEL/ANSWER, a business computer
that can also be used as an RJE termi-
nal, remote concentrator, or store-and-
forward message switcher. Available
with up to 32K bytes of memory, its
maximum direct access channel data
transfer rate is 666K bytes/second.
QANTEL CORP., Hayward, Calif.

FOR COPY CIRCLE 305 ON READER CARD

Computer Output Microfilm

A 12-page booklet discusses computer
output microfilm (com) technology
and equipment, comparing COM to
traditional output methods. Specifica-
tions of*the Kodak xoM-80 and KoM-
90 microfilmers and descriptions of
various formats and retrieval coding
options are included. EASTMAN KODAK
co., Rochester, N.Y.

FOR COPY CIRCLE 303 ON READER CARD

Software Proceedings

The 42-page proceedings of the 1972
ADR Users’ Conference covers all 13
sessions, including those on ADR’s soft-
ware products—AUTOFLOW, The LI-
BRARIAN, MetacoBOL, ROSCOE, and
SAM. APPLIED DATA RESEARCH, Soft-
ware Products Div., Route 206 Center,
Princeton, N.J. 08540.

Keycheck’s Keypoints

A four-page brochure describes KEY-
CHECK, a new key entry job control
software system. KEYCHECK enables
facility managers to analyze produc-
tion throughput and cost effectiveness
of each operator and tab machine, as
well as of the entire facility. Pro-
grammed in FORTRAN Iv and COBOL
and supported by os or pos, the system
can also generate current price sched-
ules and prepare invoices. NATIONAL
INFORMATION SERVICES, INC., Cam-
bridge, Mass.

FOR COPY CIRCLE 306 ON READER CARD O
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DDC introduces

new disc memories.

They're only 8 yearsold.

That's right, 8 years old. You see, the new DDC A7310
and 9100 Series head-per-track disc systems have the
same basic mechanical design, the same inert gas en-
vironment, the same non-contact flying heads, and the
same basic electronics that have made our head-per-

track systems the industry standard for reliability and

performance since 1965.

So what's new? Greater capacity and lower cost per
bit.

The A7310 Series gives you fast 8.5 millisecond aver-
age access time, with capacities from 6,000,000 to
107,000,000 bits at 105,000 bits per track.

And for applications which allow 17.0 millisecond
average access time, the 9100 Series provides capaci-
ties from 9,000,000 to 150,000,000 bits at 150,000 bits per
track.

50 to 100 percent increase in capacity with access
time flexibility, all with 8 years of field-proven superior
reliability and performance designed in. Now that’s new!

And there are a few other new features we’'ve added.
Like repackaged electronics and logically implemented
spare data heads which result in improved maintain-
ability.

The MTTR on the new systems has been reduced by
40 percent. Not that you really need to know that be-
cause the field-experienced MTBF on this basic design
is in excess of 11,000 hours. Want proof? Just ask to
see our Product Reliability Report. We know you’ll be
impressed.

And yes, we're truly price competitive. Any way you
want to figure it.-Cost per bit, life cost, or cost of owner-
ship.

For full details on our new A7310 and 9100 Seriés,
write or, better yet, give us a call. And if you'’re going
to the National Computer Conference in New York in
June, just drop by Booth #1410 and see our brand new
8-year-old memories.

@ DIGITAL DEVELOPMENT CORPORATION

5575 Kearny Villa Road, San Diego, CA 92123. Phone: (714) 278-9920
European Sales Office: Radix House, Staines, Middlesex, England. Phone: Staines 51444

May, 1973
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DP-7

36" WIDE, 1800 STEPS PER SECOND

O Single pen or three automatically selectable
colored pens.

O 1800 increments per second continuous speed at
0.0025" step size.

O 36" wide — can do the job of many larger, more
expensive flat beds.

A radically new BIG, WIDE and accurate COGMPL@T
digital plotter from The Recorder Company, Houston
Instrument. Incremental too. Works fast, costs little (in
comparison to competition) and offers all the
operational advantages you desire. Send for brochure
today.

DP-7 (1) Single Pen . ...$9,950*
DP-7 (2) Three Pens. .. $11,950*

*Introductory prices good until June 30, 1973. ARter June 30, 1973, the DP-7 (1)
will be $11,950 and the DP-7 (2) will be $13,950.

TH
R DER
PANY

heUSitEeERn
mstrument

4950 TERMINAL AVENUE, BELLAIRE, TEXAS 77401
(713) 667—-7403 TWX 910-881-5782

European Officesoss UNTERFOHRING, MUNCHEN
MUNCHNER STR. 72, W. GERMANY 0811 97-1673

DIVISION OF BAUSCHG LOMB (@)
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MTR-4
MAG TAPE READER

0 7 or 9 TRACK 800 BPI

O .Automatic block search—forward and reverse.

O Hardware vector generator—cuts computer
time significantly.

O Buffered mag tape reader.

New from The Recorder Company, the model

MTR-4, a fourth generation offline COMPLOT

magnetic tape reader with features found only in

much higher priced competitive models. Send for

brochure.

MTR-4
$15,500

DARATAMATION



Monarch has the bar code
that works, and a choice of “tools”
to create and capture data
accurately, efficiently, economically.

6B 5296 BLUE 12
STORE NAME

LAOUATENI v

6132556 $-12

The bar code
that fits you.

Whatever your size, Monarch has the bar
code and complete systems you need for
fast, accurate information control. The
CODABAR™ code is flexible and reliable;
compatible with your present operation.
Complementing the code is a choice of
systems to create and capture it econom-
ically; plus a wide range of equipment

for attaching encoded tags to merchandise.

The CODABAR code and related Monarch
bar code products are currently in use with
Pitney Bowes-Alpex SPICE®/PEPPER™
Systems.

An automated input system is vital to
your future. Monarch has one that fits
you. For more information on the
CODABAR code and related products. ..
how and why they can serve you best .
write to Vice President for Marketing,
Dept. 288, Monarch Marking Systems,
P.O. Box 608, Dayton, Ohio 45401,

Monarch Marking Systems

|l .
e PitneyBowes

© 1973 Monarch Marking Systems, Inc. Ail Rights Reserved
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3 ways to
create it.

i

Model 104 Dial Printer is a low-
cost, easy-to-operate in-store

printer. Accurate . . . you can.see

what you dial. It prints what you
see ... both eye readable and
machine readable. Has a nominal
speed of 174 impressions per min-
ute on all sizes of tags and labels.

Monarch 2000 CODABAR Encoding
System is a high-speed computer-
controlled line printer with pro-
grammable logic and expandable
memory. ldeal for high-volume
distribution center printing of
bar-coded tags and labels.

Model 2023 Rotary Imprinter is a
fast, simple and reliable rotary
mat printer. Enables vendors to
print data on conventional mer-
chandise tag and label supplies
right on their packaging lines.

CIRCLE 75 ON READER CARD

2 ways to
capture it.

Model 2243 Bar Code Scanner
comprises a hand-held light pen
and logic for encoding the
CODABAR code with an inter-
face. Data is checked seven times
in the logic to assure accuracy
before being released to the inter-
face and entered at point of sale.

Model 2310 Batch Reading System
is a high-speed data coliection
center. Reads 400 encoded tags per
minute, feeds automatically, re-
quires no tag orientation, records
data on computer-compatible
magnetic tape.

Get Monarch

into your system...
to get the most

out of it.
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ITTAsmscope Dlsplay
the complete
CRT terminal.

All this for only $65.00
amonth...

® Built-in modem

® Built-in acoustic coupler

® Terminal-to-computer and terminal-
to-terminal communications

® Teletypé compatibility
©® Buffered display

® Interfaces for printers, higher speed
modems

® Nationwide ITT service

They’re all standard ASCISCOPE display
features. Result: you're on line imme-
diately with ASCISCOPE. There's no
complicated installation or reprogram-
ming required. And with our Service by
Immediate Replacement—SIR—we won't
waste your time repairing a leased
ASCISCOPE—we’'ll replace it on the spot
from one of ITT’s 62 nationwide service
centers. If you’re ready to replace noisy,
slow printers with silent, high-speed
ASCISCOPES, call Jerry Porter at

(201) 935-3900. Or write ITT Data
Equipment and Systems Division,

Dept. 402, Intérnational Telephone and
Telegraph Corporation, East Union
Avenue, East Rutherford, N. J. 07073. |

DATA EQUIPMENT
and SYSTEMS DIVISION

206
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People

Fostering international business and making the public
aware of the benefits they are deriving from the harnessing
of computer technology will be prime goals of the Computer
and Business Equipment Manufacturers Assn. (CBEMA)
under its new president, PETER F. McCLOSKEY. “Most
of our members do 50% of their business internationally,”
said McCloskey, “and consequent-
ly we shall be concerned with com-
municating with government on all
matters affecting international
trade.”

He looks forward to a prolifera-
tion of computer applications in
the latter part of this decade which
will “have direct benefits for the
general public.” He said CBEMA
' will “do our part” in making the
\}

general public aware of these ben-
efits as well as the shortcomings
Peter F. McCloskey and concerns which will be voiced
“with increased attention to the issues of privacy and secur-
ity.”

McCloskey joined cBEMa following two years as a part-
ner in the Washington law firm of Hughes and McCloskey.
Earlier he was president and chairman of the board of
Farrington Manufacturing Co., 2 manufacturer of optical
scanning devices and credit card imprinters. From 1960 to
1965 he held various positions with 18M, including manager,
domestic licensing; advanced systems sales manager, West
Coast; and applied sciences sales, East Coast. He holds a
degree in physics from Holy Cross College and is a graduate
of the Fordham University School of Law.

FRED H. HARRIS, director of the Univ. of Chicago’s
computation center, has little free time these days. He’s just
centralized the 100-man center, is in the midst of an equip-
ment evaluation project to upgrade from a 360/65, has a
family of five children to manage, and since early last
December has devoted more than 300 hours of spare time

s to helping form the Computer
Foundation.

With ppma’s John Swearingen,
Harris represents the 30,000-
member Association of Comput-
ing Machinery (AcM) as cochair-
man of the acm-ppMa effort to
form an organization of dp pro-
fessionals that would offer and ad-
minister a program to certify data
processing practitioners and guide
the types of education programs
to keep them current with chang-
Fred Harris ing times. In this project Harris
has learned to combine organizing talent with political skill.
Certification efforts draw detractors aplenty. The founda-
tion hasn’t escaped them. But Harris says the very existence
of so much debate on certification is the strongest argument
in favor of this kind of organization. With eight other
societies participating, the committee hopes the foundation
will be in business next July, at first using pPMA and other
certification programs, and finally refining these to provide
what Harris says will be a “meaningful generation and mea-
surement of talented people.”

DATAMATION
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They not only administer the guaranteed an-
nual wage forlongshoremen, but also sched-
ulethedailyworkassignments for loading and
unloading shipping for member companies.

When selecting terminal equipment for status
input and retrieval, they demanded reliable,
high-speed, easy to use CRT displays. The

How do you keep work assignment‘s and
payrolls straight for over 23,000 longshoremen?

New York Shipping Association and International Longshdremen’s
Association, AFL-CIO, do it daily with the help of ALPHASCOPES" from ITT.

displays had to be compatible with existing
IBM software...operate at dockside work
stations...and have full service back-up.

Why ALPHASCOPES? Because the ITT
ALPHASCOPE system not only exceeded
their requirements, but saved them 25%,

Find out why ITT's ALPHASCOPE display sys-
temscan solve your problem, too. Theyre pro-
duced by ‘a major communication company,
with broad data experience. For. details on
ALPHASCOPES and the new low-cost Ascl-
SCOPE™ teletype-compatible display, call
Gerry Porter at (201) 935-3900...or write ITT
Data Equipment and Systems Division, East
Union Avenue, East Rutherford, N.J. 07073.

DATA EQUIPMENT

AND SYSTEMS DIVISION

CIRCLE 98 ON READER CARD
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DIGITAL
CASSETTE
HEADS

INDUSTRY LEADERS ARE SPECIFYING
AMERICAN MAGNETICS CORPORATION

PRECISION HEADS...the best
magnetic tape heads in the industry. Here's why:

. meets ANSI and ECMA standards.

® Proven best in performance . .

o High production tooling . . . guarantees uniformity.

® Lowest cost for precision heads available anywhere.

© Unconditional guarantee that heads perform as specified.

o Mounts and guides requiring no adjustment available.

® Complete and unexcelled engineering service and follow-up support.

® immediate delivery. .. delivery in quantity guaranteed as specified.

.A Write today for technical
data sheets and price quotations
or call (213) 775-8651

0
@ORK“ 2424 CARSON ST. » TORRANCE, CA 90501

Is
equipment
service
squeezing
your profit?

RCA Service Company can supply comprehensive maintenance,
emergency and installation service coast-to-coast, for electronic
or electro-mechanical industrial and commercial equipment
marketed by you. We're specialists on communications, control
and data processing equipment maintenance for the large user,
and account of the manufacturer. :

o Stop the profit squeeze.

e Compare price and benefits.
¢ Eliminate service headaches.
o Decrease down-time.

o Lower overall service costs.

Write or phone for detalls:
B. L. Grossman, Building 204-2
RCA Service Company
A Division of RCA
Camden, New Jersey 08101
Phone: (609) 779-4129

CIRCLE 134 ON READER CARD
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A physicist by education (B.S. in physics from North
Carolina in 60 and M. A. from Rice in ’69) and a computer
practitioner by trade, Harris was a systems programmer
with Humble Oil and assistant director of the Rice Univ.
Computation Center until joining Univ. of Chicago in Sep-
tember ’69. Since 71, he’s also been a member of acM’s
Professional Standards and Practices Committee, which last
month hammered out its final version of a professional
conduct code.

After almost 12 years with McKinsey & Co. Inc., the
international management consulting firm, GEORGE
GLASER is going off on his own. Glaser, for the last two
years has headed the company’s satellite office in Menlo
Park, Calif., applying McKinsey’s
style of consultmg to smaller com-
panies, several of them in the dp
industry. For a firm accustomed
to dealing with large, prestigious
corporations with revenues of $100
million or more, it meant a change
of focus. For Glaser, it also meant
a shift from his clients’ dp man-
agement problems to the broader
problems faced by vendors in a
high-technology community. “I
became interested in these com-
George Glaser panies and in the people who run
them,” he says. “So much so that I now intend to concen-
trate my attention on the opportunities for both.

Far from your usual image of a man in a rut, 41-year-old
George Glaser has had a varied job experience. He started
by designing digital circuits at Sandia Corp., Albuquerque,
N.M., where he worked the telemetry and data collection/
reduction sides of the house; was engaged in the R&D
aspects of airborne fire control programs as a naval officer;
got into programming and systems analysis back at Sandia;
and served as product planner and product manager for
digital tape drives at Ampex Corp. before joining Mec-
Kinsey’s San Francisco office in 1961. Since then, too, he
spent 18 months in Europe, working out of the firm’s
Dusseldorf office and consulting in dp management.

Glaser has been active in professional society affairs—as
general chairman of the 1966 Fall Joint Computer Confer-
ence, ex-chairman of the business data processing group
within the Assn. for Computing Machinery (acMm), and past
treasurer of AcM. He currently is treasurer of AFIPS (Ameri-
can Federation of Information Processing Societies) and
ACcM member-at-large. He also has been active on the writ-
ing and speaking circuit, with dp management his pet
topic.

Somewhere along the line, he explains, he decided he
ought to try a more entrepreneurial style of living and
working. “I have a couple of ideas of my own,” he adds,
saying he plans to shake them down after he leaves McKin-

sey. George says only that one of them has to do with a

rather novel application of well-known technology. Mean-
while, he will continue to consult, even maintaining some on-
going relationships with the blessing of his former partners.

“Some people have told me it’s not clear to them what
I'm going to do. That much is clear to me, too,” he says
with a smile. “The only thing I'm sure of is that I want more
time to think about some ideas that intrigue me and that
could be worthwhile as businesses—and I'm willing to make
an investment in personal R&D to find out.” 'l
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the ecentronics
phenomenon:

aprinter that’s
100" faster I
for 12 more money

“

Our first printers, at 165 char/sec,
are the best selling medium-speed
printers. Anywhere.

Now, Model 102A, at 330 char/sec,
doubles the speed. Priced at $4,635,
it costs 12% more than our 101A.

Or 18% more than our 101.

This 132 column printer achieves
125 lines/min with bi-directional
printing. Two.print heads operate in
unison, each traveling half the width

* of the paper, then printing in reverse
on the next line Thus, there’s no
carriage return.

A 9 x 7 dot matrix serial impact
printer, you get an original and four
clear carbons—and most of the line
being printed is visible at all times.
You can add lines of boldface on
command. And interfaces are avail-
able for a wide variety of systems
--and data communications applications.

About reliability. Most of
the same field - proven
modules from our
other printers are
used in the 102A.
And thousands of
them are in operation
around the world.

The 102A. Price. Perform-
ance. Reliability. Nationwide service.

CENTRONICS.

" centronics data computer corp.

Now ask us about 30-day delivery . one wall street, hudson, n. h. 0305l
in quantity. ’ telephone (603) 883-0111

central region: (513) 294-0070 (ohio)
For full details, phone or write. western region: {714) 979-6650 (calif.)

CIRCLE 12 ON READER CARD



Data
Products
Corporation

Leaders.

OEM National Marketing: Boston (617) 237-1950; Dallas (214) 231-2240; Los Angeles (213) 474-1596; Minneapolis (612) 835-2066; Philadelphia (609) €67-7555; San Fran-
cisco (415) 941-5485; Washington, D.C. (301) 652-8120. U.S. Representatives: Albuquerque, W. J. Purdy Co. (505) 266-7959; Chicago, L-Tec, /nc. (312) 286-1500; Denver,
W. J. Purdy Co. (303} 770-5311; Orlando, Fla., Gentry Assoc., Inc. (305) 894-4401. OEM 020-452-457; Frankfurt 615-099; London, West
Drayton 49292; Paris 686.06.91; Tokyo 493-6451; Vienna 34.53.61, 34.44.16. Intl. Representatives: Mexico Clty, Maquinas de Informacion, S.A. (905) 524-9195; Sydney,
Delarco 29-28-83; Tokyo, Marubeni 501-7421. Home Office: 6219 De Soto Ave., Woodland Hills, Calif. 91364 (213) 887-8000.
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FOLLOW THE LEADERS TO BOOTH #2325
AT THE NATIONAL COMPUTER CONFERENCE.

~we'll be exhibiting new ideas
in line printers and core memory products there.

We figure it this way: THE LEADERS IN CORE MEMORY

We've been making peripherals and PRICE / PERFORMANCE —Data Products
memories for more than eleven years, and is one of the world’s leading manufacturers
telecommunications equipment for more of cores and core memory systems.
than twenty. Our products are recognized We go the full cycle. We roll-cut uniformly
throughout the world for their price/per- superior cores in all sizes. From 14-mil
formance and quality. diameters up. We make superior stacks

We have, in fact, become leaders in our with them . .. stacks of all speeds, capaci-
particular fields. Our customers know it, but ties and configurations. And we make
not everyone else does. Hence, this ad. complete core memory systems—both
Now you’ll always know who Data Products commercial and militarized—that can be
is. Just remember the Leaders. incorporated into any computer design.

THE LEADERS IN PRINTER PRICE/ You can buy what you need off our shelf. If
PERFORMANCE—Data Products is the we don’t have it, we'll custom-make it for

largest independent manufacturer of line you. Core systems are big business for the
printers in the world. That’'s right...the Leaders.
world. THE LEADERS IN PRODUCT RANGE
We make printers for integration into any —A line of card readers and punches. Tele-
design. From low-cost, medium-speed communications equipment—modems,
desktop printers to high-volume 1800 Ipm multiplexers, terminals, control systems and
models. They lead the way in price/ per- test equipment—from our 20-year-Leader
formance ratios . . . which, obviously, is why Telecommunications Division. Credit card
we're the Leaders. embossing and encoding systems from our
You'll be hearing a lot more about the Data Card Corporation subsidiary. Com-
Leaders’ printers in the months to come. puter room accessories such as ribbons
We’ve got some eye-opening new products and tape cleaners from our Data Devices,
and applications. Including a horizontally- Inc., subsidiary.

moving character band printer that'll Data Products. The Leaders. We wrote
make you forget everyone P o the book on price/performance and quality
else’s chain drives. ’ —our 1973 OEM Catalog. Send for it today.

PRODUCTS s
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Books

What Computers Can’t Do: A Critique
of Artificial Reason

by Hubert L.. Dreyfus
Harper & Row, New York 1972
259 pp. $8.95

The Metaphorical Brain: An Introduc-
tion to Cybernetics as Artificial Intelli-
gence and Brain Theory

by Michael A. Arbib
Wiley-Interscience, New York 1972
263 pp. $14.95

It may be worthwhile to review Drey-
fus’ and Arbib’s books together, not
just because they address closely re-
lated subjects but because of the fact
that they discuss the subjects in rather
strongly contrasting fashions. If we
were to compare the two styles, one
might say that while Dreyfus’ style is
directed to convincing the reader of a
political stand, Arbib’s style attempts
to introduce the reader to the funda-
mentals of three bodies of knowledge
and to bring them together into a hy-
pothesis regarding the functional de-
sign of the human brain.

Dreyfus’ areas of factual informa-
tion are the history of artificial intelli-
gence, the politics (conscious and un-
conscious) that surrounds it and the
thoughts of some leading epistemolo-
gists. Arbib deals with neurophysiolo-
gy, systems theory and the basic tech-
niques of artificial intelligence. Not
only is the subject of artificial intelli-
gence common to both; they both in-
vestigate the important question, “What
is the nature of the reasoning process
and how can we describe it in an under-
standable way?”

As said before, the major impact of
Dreyfus’ book is political—he warns
the lay reader (and perhaps some of
the not-so-lay specialists) against tak-
ing it for granted that an artificially
intelligent robot is around the corner.
He does this very effectively in the first
part of his book. He discusses in detail
some of the very well-known computer
programs that have performed tasks
which, until recently, only humans
could perform. He also argues quite
cogently that these programs, while im-
itating certain aspects of human behav-
ior, do not necessarily use the same
basic operations that the human brain
might use. Unfortunately, most of his
criticism is directed towards the as-
sumption—made often by workers in
the field—that a computer which
shows human-like behavior must be
using human-like processes. As a re-
sult, he uses this criticism as a non-
technical explanation for the limita-
tions of these programs instead of ana-
lyzing the characteristics of the pro-
grams themselves to show how, under
certain kinds of circumstances, these
programs would fail. At this point,
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Dreyfus falls into the same error into
which most people in Al fall: he fails to
analyze these programs in sufficient
precision and detail. What I have in
mind here is the kind of close analysis
that Bobrow did on his own program
(see quotation by Dreyfus on p. 45).
Compared to this, Dreyfus’ own analy-
sis, say, of the Quillian program (pp.
54-57), is awfully inadequate and non-
technical.

Debates should be conducted on a
basis of solid facts. Since this is lacking
in some of the criticism (and probably
also from the defense) the debate be-
tween Dreyfus and the artificial intelli-
gentsia becomes shallow and acrimoni-
ous; Dreyfus has described in bitter
detail some of the more lurid-aspects of
this acrimony. In this he has served
one useful purpose—to point out that
science is not above politics and that
the behavior of scientists is worthy of
study as a-sociological and political
phenomenon. It is all quite painful.

Dreyfus also makes it clear that pro-
grams which are initially designed to
serve one specific purpose are only too
often lauded as the precursors of great-
er things to come and it is this applause
rather than the basic techniques of the
programs themselves which becomes
part of the mythology of the field.
Dreyfus does not, however, belittle the
effectiveness of the programs them-
selves. In the last part of the book he
actually points out how such pro-
grams, through man-machine interac-
tion, can be very beneficial as tools of
analysis and design.

In the opinion of this reviewer, it is
in the middle part of the book that
Dreyfus falls into traps similar to the
ones some of his younger antagonists
fall into. One major error is the confu-
sion between a phenomenon and its
description in a formal language. Often
when a researcher in cognitive simula-
tion claims to have isolated certain ba-
sic cognitive processes through com-
puter simulation, he merely claims that
the process occurs in the brain. He
does not necessarily have to claim that
the process is algorithmically realized
by the brain exactly the same way it is
realized by a computer (as is well-
known, the same input-output relation
can be constructed by many different
algorithms). It seems to me that in his
constant attacks on “a formal system
of rules” he somehow confuses a sys-
tem and its model. At the present state
of development of a1 and cs, such
models are necessarily incomplete.

If I made only one comment to set
Arbib’s book apart from Dreyfus’, it
would be to say that Arbib thoroughly
examines this concept of an incom-
plete model (he calls it a “metaphor”)
and comes to a cogent conclusion as to
what extent it is useful and in what
ways it can be misleading. Arbib says
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One

"the best

things about the Bell System’s
Dataphone’4800 data set
- isthe maintenance behind it.

This new solid state data set trans-
mits at 4800 b.p.s. over basie, uncon-
ditioned, private-line facilities.

It has a 50 millisecond turn-
around time that makes it suitable
for multi-point or point-to-
point systems.

And it offers convenient
local and remote loop-back
testing. Which meanstrouble
can be readily isolated be-
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tween your equipmentorours.

Perhaps even more impor-
tant, the Bell Systeém has what is
called the Data Technical Support
Team.

This team is made up of rep-

resentatives from various levels of

the Bell System, from the local com-
pany to Bell Labs.

When necessary a data prob-
lem can be taken to the level where
it can be solved quickly. Usually
within hours.

At AT&T and your
local Bell Company, we know
how costly “downtime” can
be to your business. You don’t
have to say another word.

Wehearyou.

®
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NOVA PDP-11 H/P-2100
$3950.00 (quan. 1) $4500.00 (quan. 1) $4350.00 (quan. 1)
PLUG COMPATIBLE PLUG COMPATIBLE

PLUG A LINC TAPE INTO YOUR MINI.

Most Reliable Tape System in the Industry 4,

100,000 Tape Passes Guaranteed o

8,400 Bytes/Second Transfer Rate O
Block Addressible Disc Format for True Random AcQ;s
204,800 or 335,872 Bytes/Reel in Blocks of 512

o 0 00 0 0o

Available for all more popular Minis

A complete operating system to expedite program preparation
through a text editor, assembler, two loaders, and various file
handling routines is available. Paper tape is completely
eliminated. LINC Tape is used for source, object, and image files.

PLUG COMPATIBLE

Slave expansion units $1700.00 per drive e{oq

Computer Operations, Inc.

Full BASIC and FORTRAN support.

10774 Tucker St. e Beltsville, Md. 20705 e 301-937-5377

" concludes ““a body . . .
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IDRAW PODNAHS

If You’re a minicomputor user...

That’s right...

The Analysts, Inc. have developed a new
and unique service for users of certain mi-
nicomputers! For General Automation
SPC-12 owners, we can generate, debug,
and implement programs faster than your
own programmers. By utilizing our cross-
assembler and complier in our time-shared
machine, FORTRAN input can be output
for the SPC-12 ready to run. This system
also improves efficiency to permit pro-

ON OUR PROGRAMMING CAPABILITIES
FASTER THAN A SPEEDING BULLET

The Analysts
can beat you
every time!

grams normally requiring 12-16K to run in
8K. Software for plotters, cassette tape stor-
age units, and interfacing are also available.

For DEC-11 users, our FORTRAN to
BASIC converter permits similar rapid pro-
gram development and implementation.

If you have a programming requirement
for these or other minicomputers—in a
hurry—contact The Analysts!

CALL US..WE'LL GET YOU THE INFORMATION T
. Anal¥ts.

4120D DIRECTORS ROW HOUSTON, TEXAS 77018 (713) 686-5516 TELEX 76-2683
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Books

(p- 10): “To say that ‘My love is like a
red, red rose’ does not imply that she
will appreciate having the hose turned
on her. A good metaphor is a rich
source for hypotheses about the first
system but must not be regarded as a
theory for the first system.” He pro-
ceeds then to descriptions of the struc-
tures of the brains—and the phenome-
na involved in perception—of some
lower vertebrates, to show that the ba-
sic parts of a perceived whole vary
from one animal to another depending
on the goals of the animals’ “life style.”
He goes so far as to say (while describ-
ing certain strategies of perception in
robots) that “we see a contour, how-
ever ill defined, because we have rec-
ognized a cube, rather than recognize a
cube because we have dutifully per-
ceived all the contours” (p. 111).
Dreyfus means the same thing when he
says: “We perceive a house, for exam-
ple, as more than a fagade—as having
some sort of back—some inner hori-
zon. We respond to this whole object
first and then as we get to know the
object better, fill in the details as to
inside and back™ (p. 153). And yet,
after this degree of agreement, Dreyfus
cannot be
reproduced by a heuristically pro-
grammed digital computer .. while
Arbib proceeds to think of the brain as
“a complex information-processor with
distributed action-oriented computa-
tion taking place in a layered somato-
topically organized network.”

The origin of the difference may
well lie in the different techniques of
thought brought to bear on the subject
by the two authors. I have already
referred to Dreyfus’ propensity to be-
lieve that any phenomenon digitally
described must perforce have to per-
tain to the action of a digital process.
Unfortunately, at our present state of
intellectual and spiritual development,
we have no recourse to any meaningful
communication except through digital
symbolism (be they letters, phonemes
or mathematical symbo]s) Makmg
them less “precisely defined” than is
usual would not increase the effective-
ness of the discourses, only reduce it.
Moreover, it is not even true that dig-
ital symbolism cannot be interpreted
by nondiscrete phenomena—differen-
tial equations have been with us for
centuries.

The confusion may be related to the
conceptual error that Dreyfus makes
when he states that “the mind can cope
with an indefinite number of situations
whereas the machine has only a limited
set of states and so will eventually re-
veal itself by its failures to respond
appropriately” (p. 148). Arbib, how-
ever, with a chapter.on “Systems The-
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CONRAC
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W

we’ve got the solution.
what’s your problem?

We call our Model 401 the Adaptive Terminal. Adaptive means the ability to
accommodate or adjust to different requirements and problems, and that’s just
what the Conrac 401 does. Tell us what your probiem is. It's more than likely
our 401 is the solution.

Contact Elton Sherman for full details and pricing. Also, ask him about our new
“under $1,000 TTY replacement terminal, the TTY PLUS

GDNHAC ' : . Conrac 480 TTY PLUS
the OEM supplier
to industry

Conrac Division 600 N. Rimsdale, Covina, CA91722 (213) 966-3511. Telex 670437
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TAKE CHARGE of your COMPUTER

Principles
LEARN <Selection
Management

of

OPERATING SYSTEMS - ... Jure 28:30
OOO

TRANSLATORS and ...... June 25-27
Translator Writing Systems

\* P@
W %P~

Two Seminars To Provide

*An integrated overview of Operating and Translator
System principles

*Guidelines for the Selection, Implementation and
Management of these systems

Presented by: Science and Management Division, University of California Extension,
Santa Barbara, California 93106.
Each seminar $250, both seminars $475, includes notes, text and mid-day meal.

For additional information, WRITE Mr. Herb Libow, Science and Management
Coordinator at the above address or CALL (805) 961-4150.

. and basic—
our design goals.
Look behind a
Digi-Data transport
and you will be
amazed at its simplicity—
at no loss of function.
Our simple machines
feature .
¢ Speeds to 45 ips
e NRZlor PE
¢ OEM or formatted
configurations
e 7,8%2 and
10%2 inch models
Simplicity means
reliable performance
at a low price—
the lowest.
We'll be happy to send
you ali the details.

o

MODEL 1700

DIGI-DATA CORPORATION

4315 Baltimore Ave, Bladensburg, Md. 20710 - (301 277- 9378
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Books

ory” in his book, realizes that contrary
to Dreyfus’ belief, an infinite set can be
handled by a finite state device as long
as it deals with a congruence of finite
index. Dreyfus misses this point even
after stating that “bodily skills enable
us not only to recognize objects in each
single sense modality but by virtue of
the felt equivalence of our exploratory
skills we can see and touch the same
object” (p. 161). Somehow it is not
clear to him that an equivalence class
of objects can be denoted by the same
name. As a result, he objects to Mc-
Carthy’s discussion of “situations” in
view of the fact that many physical
states can be described by the same
situation. As a result he is forced to
assume that the idea of an objective
reality (what Arbib calls a “model of
the world”) can only be achieved by a
multiplicity of senses and—by some
mysterious deduction—therefore ne-
cessitates a body. He sees the same
need for a body when he discusses
Gestalts. O p. 17, “our subject’s famil-
iarity with the overall chess pattern
and with the past moves of this particu-
lar game enabled him to recognize the
lines of force (sic—italics reviewer’s)
and loci (sic) of strengths and weak-
ness . .. (and leads him to) . .. see that
his opponent is weak in a certain area
and zeroing in on this area he discovers
the unprotected rook.” Workers in Al
are aware of this “pattern-recognition”
phenomenon and the formalization of
exactly such procedures is the basic
challenge of this field. Also, it is not
just the artificial intelligentsia that seek
to describe the phenomenon of pattern
recognition. Skinner and psychologists
in that school claim that precise de-
scription is possible in special cases and
the overall structure of the pattern-rec-
ognition phenomenon can be outlined
in general.

However, even if we agree with
Dreyfus that pattern recognition can-
not be precisely described, we cannot
understand why having a body around
would help perform an undescribable
phenomenon. Are we to conclude that
the body is somehow undescribable?
Contrast Arbib’s description of the pat-
tern-recognition activities in the brains
of lower vertebrates. They are well de-
scribed and somehow disappointing in
their simplicity!

As a Hindu, this reviewer would
probably agree to the soul as being
somehow indescribable and even to the
suggestion (if it were made!) that me-
chanical reason through a formal set of
rules is impossible because the machine
has no divine soul—but to make the
body the source of all mysteries is
somehow repulsive!

—Ranan B. Baneriji
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Thisis a

productivity problem.

Cards
placed
In racks

Physicat Manual
transfer corrections
o payroll antersd
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Work sheet
key-punched
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ATTENDANCE CARD SYSTEM

Increased productivity is an
important national priority. It can
mean the difference between a
higher standard of living and the
status quo. It can help stem runa-
way inflation too.

Use of Panasonic Data Entry
Terminalsin payroll time record-
ing systems is just one example
of how productivity can be in-
creased. Workers carrying identi-
fication badges insert them into a
Data Entry Terminal when arriv-
ing or departing work. In each
case, the worker’s identity and
the time of punch is instanta-
neously recorded in the CPU.
Time cards, the extensive work of
converting them to punched
Hollerith cards for computer use,
. and the resultant errors, are
entirely eliminated.

Panasonic’s Data Entry Termi-

This is what

Attendance
work sheet
prepared

nal is the device that can make
source-data acquisition a practi-
cality almost anywhere. It com-
bines a unique optical card reader
with advanced C-MOS ICs to read
punched cards or badges in the
stationary condition. So it’s re-
markably lightweight, compact.
reliable, and competitively priced.
Because it’s manufacturedin a
variety of specifications and op-
tions, Panasonic’s Data Entry
Terminal lets you buy just the
amount of data handling capa-
bility you need. What’s more, it's
designed to interface with most
multiplexers or CPUs with no
need for a special polling device
or a controller. It has the flexibility
to adapt to most user-designed
systems.

Panasonic’s Data Entry Termi-
nal. One of the more than 30,000

we’re doing about it.

systems and components we
manufacture. Including one you
may be in the market for.
Orperhaps you need something
we aren’t presently manufactur-
ing. No problem. More than likely
we have the capability to con-
ceive, design, and manufacture it.
With the speed, efficiency, and
quality you expect from a world-
leading electronics manufac-
turer. In fact, we may even be
working on a new idea or intro-

~ ducing a re-designed system or

component that fits your particu-
lar specs right now.

Panasonic prides itself in its
ability to engineer virtually any
system or component you happen
to be in the market for. To your
exact specifications. We'd like to
help you. Call us. (212) 973-8216.

Panasonic

our technology is all around you



NEW DATA TRANSMISSION

TEST SETS.

SIERRA 860A PHASE JITTER TEST SET
SIERRA 860A FOR JITTER

Set the range, tweak the meter. That’s all you do to get a
fast reading of peak-to-peak phase jitter and tone level.
This 8 pound portable also offers dial-and-hold functions
and a 1020 Hz plug-in tone generator. The set’s designed to

Starrs B8O/

meet Bell System standards

TRANSLATION TEST SET

SIERRA 880A FREQUENCY TRANSLATION TEST SET
SIERRA 880A FOR FREQUENCY TRANSLATION

Here's a fast, easy way to check for frequency shifts in your
system. Measures from .1 Hz to 10 Hz shifts with sensitivity
from -~ 30 dBm to + 10 dBm. Tests end-to-end, gives

+ indication automatically and a recorder output is
provided for long term measurements.:

SIERRA 920A ERROR TEST SET
SIERRA 920A FOR ERRORS

Measure bit or block error rates in simplex, half
duplex and full duplex modes up to 2 megabits per
second. EIA compatible; may be customized for

~ non-EIA modems. Bright LED digital error rate
readout. Self test capability.

... BROUGHT TO YOU BY THE MAKERS
OF THE FIELD-PROVEN 1914 SERIES . ..

‘SIERRA 1914 FOR END-TO-END
AND LOOP-AROUND DATA
TRANSMISSION

TEST.

Test asynchronous and
synchronous voice band modems,
check and display bit and block
errors. Determine error rate
margin. Check control signals
and associated time delays.
Perform in-service tests on

" modems. Do all this and much
more, easily and simply with the
lab-featured portable.

&
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Write or call for the full story
and a demonstration.

[
Sierra
Sierra Electronic Operation

‘ 3885 Bohannon Drive
Menlo Park, California 94025
(415) 322-7222/TWX 910-373-1282
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Join Datamation’s powerful selling tour of @urope this Fall
Five couniries infive weeks-THEZ GRIND TOUR

DATAMATION, with the support of the United States Department of Commerce, presents a’hard selling series
of exhibitions of U. S. Computer products all over Europe this Fall. You are invited to join The Grand Tour
of DATAMATION for an extraordinary opportunity to increase your total marketing program in Europe.

A TAILORED APPROACH TO THE MARKETPLACE

Looking for agents to distribute and service your products? 4

Meet them at the exhibitions. Interview several consecutively. Begin your selling months earlier in the lucra-
tive European market.

Already have agents or direct sales offices?

Support them. Evaluate them. Let them see, touch, use your new product lines. Provide them with the chance
to show your products to their customers at the prestige EDP exhibit in Europe this year. It's the one all
the buyers will attend.

Not familiar with the European potential for your products?

Use The Grand Tour to gauge their acceptance. There is no better way for you to judge the market for either
your present — or new — products than by face-to-face meetings with your prospects.

This year too soon? Think maybe you’ll wait until next year?

Your competition isn’t going to wait. The Grand Tour is this November. if you exﬁect to derive sales profits
from Europe in 1974, you’ve got to start this year.

Who'll Attend?

OEMs or end users? It's up to you. This is the first EDP exhibition ever held in which the exhibitor speci-
fies — in advance — the precise universe he wants to reach. DATAMATION then tailors a mailing and
- promotional program to attract the exact class of buyers to whom you want to show your products.
European promotion for The Grand Tour is starting now. Give us your requirements — and put us to work
for you. Call or write for immediate details.

Charlie Asmus, Sales Director, The Grand Tour, DATAMATION, 35 Mason St.; Greenwich, Conn. 06830.
(201) 444-4271 or (203) 661-5400

London — October 30, 31, November 1; Stockholm — November 6, 7, 8; Paris — November 12, 13, 14; Milan
— November 19, 20, 21; Munich — November 27, 28, 29, 30.
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Look Ahead

and a line printer; only a processor and some software remains to
put the pieces together. We hear Pertec will build its own processor.
Meanwhile, veteran Inforex claims it may have pulled down the
largest key-disc order ever to an independent with contracts from the
Social Security Administration and the USSR. Social Security ordered
70 systems totaling more than 850 keystations valued at nearly $2
million. The Russians have ordered about $300,000 in systems from
Inforex for installation at Russia's computer showplace~~the Soviet
Institute for Automation and Control Technology in Moscow.

(Continued from page 18)

WHERE ARE THEY NOW?

Whatever happened to Cincinnati Milacron's minicomputer venture
announced in January of 1970? Its number of installed systems show
up in census reports as "NA"--not available. Most go into the
company's machine tools as controllers; some others are oem'd.

But the coripany may now be readying a move into end-user systems,
helped with newly recruited technical and marketing talent from
RCA's computer shambles. Its Process Control Div., in charge of the
minicomputer operation, named a new president a year ago -- Pat
Beeby, formerly of RCA and before that IBM. In recent months he's
been joined by other former IBMers who came the RCA route:

Dr. Joseph P. Mount, director of marketing; Lidrry E. Axsom, manager
of applications development and marketing; and Pat Goggins, head of
systems software. It's understood they've developed applications
packages and an operating system to be called CIMOS.

The marketing strategy is a secret, although Sales offices have
been opened in recent months in Atlanta and Houston, augmenting
those in Los Angeles, NYC, and Detroit. The product is the 8-bit
CIP2200, successor to the 2100 first announced in '70 when the company
plunged into the market as a licensee of Microdata. A later offering,
the 4000, has been scrapped.

RUMORS AND RAW RANDOM DATA ,

A top IBM technical officer said recently at MIT that it was possible
to have semiconductor memories of 0.00l¢ per bit in the early 1980s.
That's significantly lower than most industry forecasts, but the IBM
man did say there would have to be some significant technological
breakthroughs before that low figure could be achieved...Memory in
Honeywell's new line, due out this summer, will have 2K bits of

N ‘channel MOS...A class action suit against University Computing has
been filed by W. Henry duPont, scion of Delaware's first family. It
charges that Sam Wyly and other top execs intentionally misrepresented
UCC's assets and liabilities and sold off profitable subsidiaries to
acquire capital for Datran. He wants the court to fire the present
management...The recent Fortune article that gushed about all the GE
people finding new careers at Honeywell after the latter acquired
GE's computer operation neglected to mention that the two top GE men
who came over to Honeywell in the merger--Bill Smart and Al Way--

" have returned to GE...Burroughs says it's shipping its B1700 systems
at the rate of 80 a month...Financial analysts think Service Bureau
Corp. will contribute substantially to Control Data's '73 earnings:
One thinks it will add 40¢ to the company's net, another guesses 55¢.
Other computer business will account for 85¢...Japan's Oki Electric
Co. will begin selling printers in the U.S. this month to ocem's, and
later will market a plasma display unit through Okidata, Moorestown,
N.J....Computer Sciences Corp. is abandoning the posh offices its
late chairman and founder Fletcher Jones set up in L.A.'s glamorous
Century City.



Remember when
going- like-sixty
meant “fast’’?

Today’s world is rapidly speeding ahead.

To keep up, companies are constantly looking for new
ways to cut operating costs, develop new uses for their
products, and develop new products.

In this competitive race, we make systems that can help.

They’re direct-writing, interactive graphic terminals. A
somewhat complicated name for a device with a simple
concept: couple man’s inherent ability to work with

pictorial information with the computer’s capacity to
process data derived from these pictures.

Applications? Bounded only by imagination.

Since 1970, companies have been using our systems in
such diverse areas as highway design and traffic flow
analysis, pilot training, molecular modeling in three
dimensions, system simulation and control, real-time

animation, dress pattern layout, and computer aided
design. '

Our systems range from graphic displays working as
computer peripherals to complete stand-alone graphic
systems with supporting software. -

We’d like to talk with you about their performance, their
cost effectiveness, and how they can work for you.

You should contact us.

Because a company going like sixty is going to be ten
years behind in the seventies.

VECTOR GENERAL
Your world is moving ahead. We’ll help you keep up.

8399 Topanga Canyon Boulevard ¢ Canoga Park, California 91304 ¢ Phone: (213) 346-3410 « TWX: 910-494-2764
" CIRCLE 66 ON READER CARD



222

When we added a buffer

to the Model 33,
we turned a workhorse

into a120 cps racehorse.

We've stretched the capabilities of the Model 33
data terminal by integrating it with a 120 cps
magnetic tape cassette buffer.

So you get the lowest cost 1200 baud terminal,
the flexibility of both paper and magnetic tape and
the reliability of the good old 33.

The high speed of the unit reduces telephone

‘ charges, or use of WATS lines.

The ASR tape capability lets you set up format
control on paper tape for multiple transaction type
applications. The cassettes perform data storage
and transmission functions.

Some other goodies: three line speeds— 10, 30
and 120 cps; data search and back spacing
capability; $108 per month for the KSR model,
$121 for the ASR.

Our new 33 plus cassette buffer brings our
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product line up to 74 terminal models with 202
options. This means you can solve your various
terminal problems in a variety of ways. -

If you use more than one terminal, you can mix
different terminals —each matched to the specific
requirements of each location in your system. Our
systems planning experts will help you make the
optimum choice.

And then we support your system with our unique
maintenance program, Termicare® «

If you would like more information about our 33

plus buffer, or about any of the 276 ways we can

meet your needs, please contact me.
Z.V. Zakarian, Western Union Data
Service Company, 16 McKee Drive,
Mahwah, New Jersey 07430. .
800-631-7050 (N.J. 201-529-1170).

¢

“But it's available at
workhorse prices. As low

as $108 a month.”
Z.V. Zakarian.
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Why you should ship

what you ship...by air...
in containers...on United.

AN\
AT

You may be amazed to discover
how many kinds of commodities
now travel on United—and why.
Sealed inside a United container,
your goods move at jet speed. [/
Pilfer proof. Safe from the
weather. Intact and damage free.
And with what yousave with "\
United’s container discounts, you can
hardly tell our rates from the truckers’.
Now is the time to rethink the
way you ship. Get the facts from a
: friend. Call United.

\\\\\

- Here are a few examples of commodities
that move every day in containers on United.
Advertising materials Magazines :
Automotive parts Meats

Ball bearings Medicines

Books Metal stampings
Business machines Mushrooms

Cheese Musical instruments
Clams Newspapers

Computers Office machines

Decals Perishables

Displays Phonograph records

- : Electronic parts Photo material
i galrm equipment parts Elastics .
. . ilm neumatic tools
United’s LD-3 containers. Flowers Produce
Each can carry more than a ton of Forgings Radios
your goods economically, aboard Garments on hangers Recording tapes
United’s great and growing fleet of gigde gor?ll)?iances ]S:{fecgllg:;is:ings
4 2
747's and DC-10’s. Icecream Toiletries
Jewelry, costume Transformers
Kitchen appliances Tropical fish
Labels Underwear
Livelobsters Vegetables
Machine parts Video tapes
Vitamins
- e - -Water beds
ﬂI IHGS Wearing apparel
A Worms
Jet Freight s
: 'S.sky Zucchini
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SCRIPT
GPSS

Today’s
most essential
simulation languages.

Now, study all levels of Simscript and GPSS
during intensive 5-day courses which will
prepare you to program in today’s essential
computer simulation languages. Learn from
the company which has earned the reputation
of being the finest teaching organization of
its kind in the field.

Southern Simulation Service, Inc.
P.0. BOX 1155. TAMPA, FLORIDA 33601 (813) 839-5201
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When you ship computer hardware, look for an experienced computer mover
like Burnham Van Service, which helped pioneer the nationwide moving of
electronics and other high value cargo. Burnham Van Service has air-ride vans
with power tailgates and the most advanced tie-down systems, along with
other specialized equipment for moving electronics. More important, Burn-
ham has the know-how to load, move, and unload your computer hardware
without damage, and the ability to spot your shipments at all times, day and
night, from one end of the country to the other. Call the man from Burnham
Van when you're ready to talk about computer shipments. Or write to us and
we’ll be glad to send you a copy of a new )
32-page equipment manual that illus-
trates Burnham's specialized equip-
ment for handling high-value cargo.

BURNHAM VAN SERVICE, INC
5000 Burnham Boulevard, Columbus, Georgia 31907 ¢ Phone 404/563-1120

Denver 303/433-8619 e Chicago 312/372-4323 e New York 212/679-4111 e Cheverly, Md. 301/322-1300
CIRCLE 141 ON READER CARD
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Continued from page 26

cause they don’t understand it, and it
tells the administration exactly what is
going on. No favorites are played here.
Mr. Petroff has the right idea to help
alleviate this problem, but the dp man-
ager must go one step further, Unfor-
tunately, this is not a small step. It
requires much of your time. I am re-
ferring to education. Educate the
users. Once they understand your de-
partment and where you stand, the
communication line should open up,
thereby eliminating 90% of the prob-
lem.
GLENN T. YoUNG
Director of Data Processing
Matagorda County Hospital District
Bay City, Texas

Seventh generation

It was very interesting finally to read
an article on computer systems that
operate in Complex Time (Feb., p.
71). I had always thought this proce-

- dure was a trade secret which was jeal-

ously guarded by several highly profit-
able service bureaus who were en-
gaged in a conspiracy to prevent the
knowledge from reaching the public.

Now that this concept is out in the
open, I am sure that there will be a
great deal of debate in the industry
over the relative efficiency of Complex-
Time operating systems and those
which operate in Virtual Time.

As you might guess from the name,
Virtual Time systems use real-time
only for swapping, thus allowing time
slices to be of any length that the user
desires and giving each user the im-
pression that he has all the machine
time to himself.

Of course, one shortcoming of this
system is that a certain amount of
memory is required for swapping over-
head (this memory is on super-thin
film and is therefore transparent to the
user). The amount of this memory
required is a function of the longest
time slice available to the user.

With this new seventh-generation
capability, users will find that they can
optimize their utilization of the sixth-
generation feature—Write Only Mem-
ory (wom). This is because with es-
sentially an infinite amount of Virtual
Time available to each user, woM be-
comes very valuable for Information
Disposal under the principle of GIGo
(Garbage In Garbage Out). It is inter-
esting to note that no priority levels are
needed with vros (Virtual Time Oper-
ating Systems), since all jobs, no mat-
ter how long, begin and end at the
same time. '

RaLPH M. JONES
Tecsi-Software
Paris, France
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1for the Money!

Special Take-Home Offer on PSC's new Series 3000 Tape Drive.
NOW you can have an evaluation unit at the 100 unit cost.
Take it home and check the following features for yourself.

¢ low Cost/High Performance
e Maximum M.T.B.F./M.T.R.
e Simple Drive—One Moving Part
¢ 3M Data Cartridge Compatibility
» Compact/Light Weight
¢ low Start/Stop Time
¢ Control and Read/Write Electronics
* Motor Meets Mil Spec Requirements
* AND MORE

2 for the Show!

Offer Limited to qualified buyers ONLY! Units will be on
display at the National Computer Conference
Exposition, June 4-8, 1973, in New York City. Live demon-
stration at our Exhibit Booth 2919.

3 to get Ready!
Be ready for this opportunity. Bring your purchase order to

our Exhibit Booth and your unit will be delivered to your place of
business by the time you return from the show.

4 1o Go!

The four elements you look for are ready and wamng for you.
Right performance at the right price—and right now.
LOW COST « MAXIMUM M.T.B.F—M.T.R.  SIMPLE DRIVE
3M DATA CARTRIDGE COMPATIBILITY

Specifications
MEDIA ~ MT.BF.
® 300 ft. 1/4” Tape, 3M Cartridge * 24 Months or 17,500 Hours
e Tracks—One to Four
o Cartridge Capacity—5.76M bits per Track MTR.
Maximum 4 Track, 23.04M bit o 15 Minutes
* 160073200 BPI o 7" x5.1/2" x 41 /4"
s PE.
* Serial MOUNTING
SPEED . e Hole Pattern 6-1/2 x'5”
« Read/Write: 12 ips to 20 ips * Thread 4.4 Four Places
ind: o4 39 }
o Rewind: 120 ips =+ 3% Nominal WEIGHT
INTERFACE e Under 3 Ibs. (Including Electronics})

e DTL/TTL Compatible

IPSC TECHNOLOGY INC
AN
1200 Grand Central Avenue o Glendale California 91201 » ( 213) 245 8424 o TELEX 69- 8231
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complete computer systems,
L EAs E peripheral equipment and
software

Scientific Leasing Inc. (Scilease) offers both standard systems and specialized
configurations of large-scale installations and mini-computers to meet your
specific EDP requirements. Individual units or groups of peripheral,
terminal, dato preparation and communications gear—ond
appropriate software — are also included within
the comprehensive Scientific Leasing plans. ALL
new equipment, with warranty in force, offered
by ANY manufacturer, may be leased.

By using our long-term flexible lease plans con-
siderable savings can be realized over manu- | |
facturer’s own rental plans. By working with ’
Scientific leasing you profit from the resources
and experience only to be found within a pro-
fessional organization which specializes in tech
nical equipment leasing.

For further details, we invite your inquiry.

SCIENTIFIC LEASING INC.
FOUNDERS TOWER, FOUNDERS PLAZA, EAST HARTFORD, CONN. 06108
TELEPHONE (203) 528-3400
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LOOK AT ALL YOU GET
FOR UNDER

$7,000.

The new Wang 2200
is the most powerful
computing system avail-
able today for your
dollar. Get all the facts
by sending in the coupon
or marking the reader
service card.

A big 1024 character CRT.
Hardwired ‘'Basic’’ Language.
2K (up to 32K) ROM MQOS storage.
Single keystroke programming.
Drives wide range of peripherals.
Fast, flexible cassette tape drive,

1-byte commands save storage.
32 dedicated special functions.
Trace mode for instant debugging.
Alpha/numeric string variables.

THE NEW WANG
2200

d'
CONOTRAWONS

WANG LABORATORIES, INC.

836 North Street

Tewksbury, Mass. 01876

Or phone (617) 851-4111 D-5
Please send me full information on the
new Wang 2200 System.

Name:
Title:
Company:
Address:
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(Continued from page 224)

L.anguage for the times

I was pleased to read Angeline Pan-
tages’ optimistic report on PL/1 in
your January issue (p. 103). In the
past, PL/ 1 seems to have been written
off by most users as nothing more than
an exotic plaything. But that was in the
days when the hottest thing in the dp
department was the new payroll sys-
tem. It isn’t like that anymore. Today,
most sophisticated users have long
since implemented all of those “read-a-
record, write-a-record” applications
and are moving on to bigger and better
things.

Programming managers are begin-
ning to find it necessary to hire FOR-
TRAN programmers to write their re-
source allocation and other manage-
ment planning systems. These man-
agers must now control time and ex-
pense for major efforts involving two
separate (almost mutually exclusive)
programming languages. They are also
faced with the multitude of incompati-
bilities between these languages (in-
compatibilities to which anyone who
has ever tried to read PACKED DECI-
MAL data from an 1sAM file using FOR-
TRAN will attest). One alternative to
such a bicameral programming staff is
the use of a language like PL/ 1.

For the user with virtual memory,
PL/1 has several additional benefits. A
number of programming techniques
are usually associated with reduction
of paging in virtual systems. Several
pL/ 1 features allow the programmer to
take full advantage of these techniques
where CoBOL and FORTRAN would be
left at the mercy of the paging routine.
The block structure of the language
allows programs, program segments,
and subroutines to be aligned on page
boundaries and to be contained within
a minimum number of pages. This can
reduce paging by providing a “locality
of reference” of both data and instruc-
tions (i.e., producing a small “working
set”). Dynamic storage allocation,
both automatic and under program
control, can keep a program from re-
quiring an excessive number of pages
for data. Multitasking facilities, as well
as garden-variety subroutines, produce
the- modular code that keeps paging to
a minimum.

As programs and programmers be-
come more sophisticated, so must be
the programming language involved.
pL/1 should not be overlooked in the
search for this language.

ROBERT L. BULLOCK, JR.
St. Louis County Government
Clayton, Missouri |
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Introducing the new, faster Rolm 1602
Ruggednova..the world’s toughest computer.

Tough enough to meet Mil Specs E-5400 airborne en-
vironment and E-16400 shipboard environment with a
more powerful interrupt structure, expanded instruction
set, extensive /0 interfaces, proven software and up-
ward compatibility with Data General’s Nova Series.

Here is the most complete mil spec
computer system you can buy. The
heart of the 1602 is a 16-bit, rugged and

powerful microprogrammed - processor
with a 1 microsecond core memory cycle
time . . . but the total package is a lot
more.

MORE SOFTWARE THAN ANY
_MIL SPEC COMPUTER

Our licensing agreement with Data Gen-
eral Corporation allows us to provide
you with a wide selection of proven and
documented software. Any program writ-
ten on the Nova will operate on the 1602
Ruggednova. Our software set includes
assemblers, compilers, debugging aids,
utility routines, math libraries and power-
ful operating systems. And to get your
software started immediately, we have a
1602 assembler that runs on the Nova
series of machines.

This snow cat carries a Ruggednova interfaced
with two radar systems to help map the Canadian
glacial fields.

OVER 30 GENERAL-PURPOSE
INTERFACES

Most military computers are required to
interface with more kinds of devices than
any other class of computer. That’s why
Rolm makes available a wide selection
of general purpose |I/0 interfaces for the
1602. These range from serial and paral-
lel digital interfaces to communication
interfaces to D/A and A/D converters
... all the way to NTDS interfaces. They
can give you an edge when you go after
those contracts. No design costs. No
technical risks.

AN EXPANDED INSTRUCTION SET
SAVES YOU TIME

Military applications place more rigorous
demands on computer execution time
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and memory requirements than do com-
mercial applications. That's why we ex-
panded the 1602 instruction set beyond
the basic Data General set. This gives
you increased computational and mem-
ory reference capabilities plus reduced
program storage and execution time.
New instruction types include: stack-
oriented instructions, exclusive and in-
clusive “‘or,” n-bit shift capability, signed
and unsigned multiply-divide, double pre-
cision arithmetic, a powerful new file
search instruction and a special interrupt
branching and nesting feature.

A UNIQUE APPROACH TO YOUR
SPECIAL INTERFACES

The 1602 is designed so that you can
place your special interface inside the
chassis. We can provide you with 1/0
cards with room for 42 integrated cir-
cuits and 55 pins to connect your inter-
face to the outside world or other cards
in the chassis. You don’t have to design
a rugged chassis or power supply, plus
your interface is qualified to Mil E-5400
and Mil E-16400 by similarity. One of
our customers followed this approach in
totally packaging an Omega Navigation
Set within a Ruggednova chassis.

Ruggednova, shown above, is aboard a Sabreliner
jet performing data acquisition and navigation
functions for atmospheric research.

MEETS MIL SPECS E-5400 AND E-16400
The 1602 has been designed to meet
Mil-E-5400 airborne environments, Class
Il; Mil-E-16400 shipboard environments,
Class I; Mil-Std-461A electromagnetic in-
terference and Mil-S-901 for high impact
shock. It has an operating temperature
range of —55° to +95°C case tempera-
ture, at altitudes from sea level to 80,000
feet. It meets shock specifications of 15
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g’s with 11 ms duration and vibration
tests of 10 g's, 5 to 2000 Hz. Then there
are the requirements for humidity, sand
and dust, salt spray, salt fog and fungus.
The 1602 meets or exceeds them all . . .
to become the world’s toughest computer.

A FULL LINE OF PERIPHERALS

We can provide you with peripheral de-
vices in every major category . . . fully in-
tegrated and documented. These include
tape and disc storage units, communica-
tion interfaces, line printers, and paper
tape equipment . . . plus software that
enables you to easily use these devices.

PROVEN IN OVER 300 APPLICATIONS
Ruggednovas have been used in over 300
applications in the past 3 years. The
software has been used in over 4,000
systems. These range from helicopter
transportable communication systems to
shipboard fire control to scientific ex-
ploration on a snow cat. If it moves, it
should be a Ruggednova.

ATTENTION PROGRAM MANAGERS
The Ruggednova is a complete pack-
age of hardware and software. Now,
let's talk about the support package
you get at no cost. These are items
which can reduce your budget and
design risk at the same time. We can
give you detailed reliability reports,
provide two weeks of training, supply
a complete documentation package
and top it off with a 90-day warranty.
We also give you a “how to” software
manual, individual software write-ups,
and full diagnostic software. And you
don’t have to worry about qualification
tests . . . we are doing them for you.
All of this adds up to savings and
success for your program,

CORPORATION

18922 Forge Drive, Cupertino, CA 95014
(408) 257-6440 « TWX 910-338-0247

REGIONAL SALES OFFICES: Los Angeles 213-
784-8500; Palo Alto 415-965-2224; Washington,
D. C. 301-652-0900; Boston 617-237-5752; New
York 914-297-9533.

DOMESTIC REPRESENTATIVES: Kansas 913-362-
0919; Minnesota 612-491-5400; Missouri 314-895-
4100; Texas 214-233-6809; Washington 206-762-
2310.
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Tony Ralston is the new President of
ACM. He's a colorful professional
and academician with a long career
in numerical analysis and computer
science. He has some strong ideas
on the goals of ACM and the needs it
fulfills for computer professionals.

“ACM was once an academic society,”
says Tony. “But now we're far more
than that. We represent a sort of
three-way bridge between the
academician, the research and
development scientist and the
practitioner. The person at the
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A threé-;lv;y
bridge to technical
vitality.

leading edge of computer science,
the individual in the hardware and
software lab and the user applying
computers to practical business and
scientific problems. We try to !
stimulate cross-talk between all
three.

“Getting research resuits into the
mainstream of computing isn’t easy.
It needs this kind of interaction.
Active participation. A professional
commitment to both the science and
the practice of computing. That’s
when computing becomes a career—

Association for Computing Machinery
1133 Avenue of the Americas
New York, New York 10036

I would like to consider joining ACM.
Please send more information.

Name

Position

Address

City State Zip

and not just another job. That's
technical vitality. And that’s what
‘ACMis all about.”

ACM chapters, special interest
groups, publications and
conferences are all examples of this
kind of dialogue. Along with
seminars, lectures and many other
activities. Maintain your technical
vitality and make a contribution to
the computer profession. Join ACM.
Send in the coupon today!

Association
for Computing
Machinery
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[From the people who have built
and installed more mini-computer based
graphic systems than any other company...

a Powerful New Interactive
Graphics Display System

FULL LINE OF PERIPHERALS
includes: Light Pen, Tablet,
Joystick, Removable Disc Pack,
Magnetic Tape Cassette, Direct
Memory Access Channel,
Expanded Memory, Graphic
Hard Copy Device, Paper Tape
Reader and Punch plus many
others.

Standard PDS-4 Features and Capabilities

m DISPLAY MORE THAN 3,000 m LARGE VIRTUAL DISPLAY AREA ® DISPLAY SUBROUTINING
FLICKER-FREE CHARACTERS, of 14,336 x 14,336 of which 2048 x HARDWARE up to 8levels.
refreshed at 40 frames/second 2048 is displayable on screen. m BASIC UTILITY SUPPORT SOFT-
?nr](esrt'nari}da:';r?d.'Zla?df\jvgr\e/aé:ﬁ*lbkle » NEW DIGITAL VECTOR GENER- WARE to facilitate programming
standsarzl. ATOR with three standard vector ~development.

formats: Short (2vectors/word), . m FLOATING POINT COMPUTATION
® 2,000 INCHES OF VECTOR at 40 fps Medium (1 vector/word), Long (2. (optional) with exceptional
with 1024 x 1024 resolution. words/vector). throughput.

® CHARACTER/SYMBOL ROTATION = FAST DATA PLOTTING with Auto- ® TWO DIMENSIONAL ROTATION
(90°, 180°, 270°). Incrementing in either X or Y gARQWAREd(‘?VQtlgnaI_) including

= POWERFUL INSTRUCTION SET direction. ooming an. indowing. ,

FOR MINI-COMPUTER including ~ ® LESS THAN 1 MICROSECOND And . .. most important, IMLAC's total
Stack Registers, “Push and Pop” MEMORY CYCLE and INSTRUC- concern with development of low-
Instructions, Byte Manipulation, etc. ~ TION EXECUTION TIME. cost, refreshed interactive com-
puter graphics makes possible this
® FORTRAN IV COMPILER providing = FULLY PROGRAMMABLE powerful system for a basic system
calls for graphic functions. ALPHANUMERIC KEYBOARD. price of less than $14,000. .

For complete information contact any IMLAC Sales Office
throughout the USA or call or write: IMLAC CORPORATION,
150 A Street, Needham, Massachusetts 02194 (Tel: (617) 449-4600).

' ]
IS IMLAC

INTERACTIVE INTELLIGENCE

BOSTON NEW YORK WASHINGTON, D.C. CHICAGO CLEVELAND LOS ANGELES TORONTO, CANADA
(617) 449-4600 (516) 466-8890 (301) 277-6127 (312) 437-3122 (216) 585-8421 (213) 787-9050 (416) 742-8015
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Even Webstenr’s
Knows About
QUEST

QUEST (kw8st). v. 1. To make a search; to go on a quest.

QUEST SYSTEMS, INC. n. 1. A corporation founded in 1968. 2. The
largest professional recruitment firm in the U.S. functioning solely
in the computer sciences; its client companies pay all employment
fees, interviewing and relocation expenses. Quest is known for its
deep personal commitment to relate to each candidate as an indi-
vidual with individual goals. 3. Its professional staff averages over
6 years of experience in EDP recruiting (additionally, staff members
have direct hands-on experience in programming, systems, hard-
ware sales, etc.) 4. Quest is presently searching for degreed pro-
grammers and analysts (commercial, scientific, systems software)
for over 3,500 client companies in the U.S. Quest has openings in
over 700 U.S. towns and cities. 5. Methodology — see Questsystem.

QUESTSYSTEM (kw&st sis’tém). n. 1. Discussing with a man what he

would like to be doing in light of what he has been doing. 2. Ana-
lyzing the realities of his objectives as they relate to the current job
marketplace. 3. Contacting client companies and other Quest staff
personnel to identify positions of possible interest. 4. Introducing
the job candidate to his prospective employers by providing com-
plete details to each about the other, ensuring the efficacious use
of everyone's time. 5. Arranging interviews. 6. 1t employment offers
are extended, Quest assists in evaluating the responsibilities, com-
pensation and opportunities (and relates those to the initially stated
objectives). The Questsystem has been working for thousands of
professionals at no expense, whatsoever. Ask your friends of their
past dealings with Quest. Then, put the Questsystem to work for you.
For additional information on this subject, please inquire directly
to Quest Systems, Inc. (All inquiries/resumes received will be
responded to immediately and in confidence).

BUECH SUSURME IDE-

6400 Goldsboro Road
Washington, D. C. 20034 (301) 229-4200

Baltimore Office: 265-1177

FREE EMPLOYMENT SERVICE
FOR PROGRAMMERS AND ANALYSTS
NY/NJ/PA/CONN/DEL/MD/DC/VA

and other eastern and national locations

RSVP will provide free employment
counselling and develop and selec-
tively distribute your resume.

Typical openings (not necessarily cur-

rent) include systems programming

(SYSGEN, maintenance) and appli-

® cations for IBM 360 OS/DOS and

! Univac 1108 Exec 8/Exec 2; telecom-

munications / teleprocessing / on-line

systems; BTAM/QTAM; BOMP/PICS/IMS; ABM/orbital analysis/

radar systems; urban/social/transportation; OR/simulation/model-

ing; minicomputer software and applications; data base design;

operating systems/compilers/data  management; customer engi-

neering; computer and peripheral marketing/sales; COBOL/

FORTRAN / PL-1 / Assemblers ; manufacturing /insurance / banking /
brokerage/hospital, distribution/military.

Call or send resume or rough notes of objectives, salary, location
restrictions, education and experience to any of our offices. Or
check the reader service card for a free sample resume and sample
job descriptions. We will answer all correspondence from U.S.
citizens and permanent residents.

® Howard Levin, Director, RSVP SERVICES, Dept. M, One Cherry
Hill Mall, Suite 714, CHERRY HILL, NEW JERSEY 08034, (609)

667-4488 ® Charlie Cooke, Manager, RSVP SERVICES, Dept. M,

Suite 104, Towle Building, 1777 Walton Road, BLUE BELL, PENNA,
19422, (215) 643-5550 @ Bill Baxter, Manager, RSVP SERVICES,
Dept. M, Suite 519, 1651 Old Meadow Road, McLEAN, VIRGINIA
22101, (703) 790-5166.

RSVP SERVICES

employment agency for computer professionals
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““' | COMPUTER
| SOFTWARE
DESIGN & DEVELOPMENT

Expansion of a new Information Systems & Command
and Control Department has created openings for high-
ly qualified individuals who can assume responsibility
for major defense software projects. The successful
candidate must have a minimum of 3 years experience
in the design of software for large scale military sys-
tems and either real time systems, command and con-
trol systems or system programming.

Requirements exist for both junior and senior level
personnel with background experience in some of these
areas:

systems progromming

software project management

real time executive system design

diagnostic programming

favlt and isolation test programming

radar and communication systems programming
weapon system software development

data base management

LOCAL INTERVIEW
CAN BE ARRANGED

If your qualifications meet the above requirements,
and if you have a minimum of a BS degree and are a
U.S. citizen, please forward your resume to:

LRK
ASSOCIATES

12004 Aintree Lane, Reston, Virginia 22091
An Equal Opportunity Employer

e o o ® o 0 o o
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PROGRAMMERS/ANALYSTS

.. .for

SOFTWARE DEVELOPMENT

it takes a creative individual with an analytical mind and endless
energy to produce an effective system. We at General Accident
Group are looking for creative hard-working SOFTWARE people at
the intermediate level.

Our goal is centered around the creation of a Corporate Informa-
tion System, and in the process, our selected candidates will be
given every opportunity to advance and contribute to the fullest.
If your background includes experience with UNIVAC 1108 Exec 8
operating systems, FMS 8 or DMS 1100, and/or program construc-
tion, data base management and library control systems, we want
to hear from you.

There are also Analyst/Programmer positions for those individuals
possessing 2 to 3 years of real-time systems test background to
aid in the establishment and implementation of procedures and
gtar;dards for governing the Corporate Information Management
ystem.,

Advancement, both personal and professional, is available. For
consideration, please forward a resume with salary history to:

‘R. A. DERR Professional Employment

GENERAL
ACCIDENT
GROUP

206 SOUTH 4TH STREET
Philadelphia, Pennsylvania—19105
An Equal Opportunity Employer
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Burnham Van Service, Inc. .. ..... 224
Burroughs . .................. 16
Cadillac Associates, Inc. ......... 238
California Computer Products,

Inc. ... ... .. 81
University of California,

Santa Barbara . .............. 216
Cambridge Memories, Inc. ... .. 26, 27
Caracteres SA . ................ 195
CCLA, ... .. . i 238
Centronics Data Computer

Corp. ... i 209
Ciper Data Products . ........... 193
Computer Operations, Inc. . ...... 214
Conrac Corporation . ........... 215
Control Data Corporation. ....... 65
Craig & Nichols ............... 166
Cummins-Allison Corp. ........ 22, 23
Cybermatics .................. 194
Data General . ............ 186, 187
Data 100 Corporation . ... ... 116, 117
Data Processing Digest . ......... 167
Data Products . ............ 210, 211
Datacraft Corporation . ... ... .. 88, 89
Datapoint .................... 96
Datamation Grand Tour ... ...... 219
Datatype Corporation . .......... 167
Datum, Peripheral

Equipment Div. .............. 11
Decision Data Computer

Corporation . ............... 140
Decision Inc. ............... 44, 45
Diablo Systems Incorporated,

A Xerox Company ........ 99, 101
Di-An Controls, Inc. ... .......... 160
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Digi-Data Corp. .............. 216
Digi-Log Systems, Inc. ........... 143
Digital Development Corporation. . .203
Digital Equipment

Corporation ... ... 28, 29, 144, 145
Dynapunch Systems, Inc. .. ....... 121

Eastman Kodak Company, Business
Systems Markets Division. ... ... 115
Electronic Associates, Inc. . ....... 30
EMM Computer Products, A Division
of Electronic Memories &

Magnetics Corporation. . ... .. 92,93
ESP Associates ................ 231
Fabri-TekInc. ................. 24
Fenwal Incorporated . . ... .... ... 82

Floating Floors, Inc.,
Subsidiary of NL Industries, Inc.. . 200

Four-Phase Systems, Inc. . .. .. 176, 177
General Accident Group .. ....... 230
General Automation ... ....... 68, 69
General DataComm Industries,

Inc. ... o 86

General Electric, Data
Communication Products

Department ................ 87
Goodyear Aerospace Corporation. . 192
GTE Automatic Electric .......... 232
GTE International Systems

Corporation . ............... 236

Robert Half Personnel

Agencies . ................. 233
Hazeltine Corporation . . .121, 122, 123
Harris Communication Systems,

Inc. ..o 106, 107
Hewlett-Packard ... .......... 19, 66
Honeywell Information

Systems. ........... 35, 36, 37, 38
Houston Instrument, Division of

Bausch & lomb ... ........... 204
Infonational, lnc. ... ............ 139
IMLAC Corporation . ............ 229
Inforex, Inc. .............. 118, 119
Interdata . .......... ... ..., 90
Interdyne .................... 4

International Communications
Corporation, A Milgo Company.. 9
International Computer Products,

Inc. . ... . .. 162
lomec Inc. ................... 190
Itel Corporation ............. 8, 198
ITT Data Equipment and

Systems Division . ... ..... 206, 207

Lockheed Electronics,

Data Products Division. .. ... ... 175
LRK Associates ................ 230
Masterfile Security Corporation. .. .200
Modular Computer Systems ... ... 146

Mohawk Data Sciences Corp. .. .20, 21

There is only one
best move!

In advancing your computer ca-
reer you may find it necessary to
seek a new employer. Such a
move may turn out to be advan-
tageous . . . or disadvantageous.

So, how can you avoid making
a wrong move? Or more posi-
tively, how can you make the best
possible move? The only way to
determine which is the best pos-
sible move is to compare it with
a maximum number of career op-
portunities. This comparison reas-
sures you that you're making the
best move, and it also clarifies
your career objectives.

Your first move should be to an
ESP Associates office. It is there
that you will find far more com-
puter career opportunities than
elsewhere . . . both locally and
nationally.

What is more, you'll be served by
top professionals. They are spe-
cialists. They speak your language.
They understand you and your
objectives . . . and they’ll help
you, in a confidential and profes-
sional manner, to get your com-
puter career moving in a positive
direction.

Now . . . it's your move!

esp
associales

DALLAS:

Data Processing Careers
DETRO!T:

Electronic Systems Personnel. .(313) 872-7855
KANSAS CITY: '

Electronic Systems Personnel . .(816) 421-4200
LOS ANGELES:

Career Data Personnel (213) 380-2200
MILWAUKEE:

EDP Consultants, Inc,
MINNEAPOLIS:
Efectronic Systems Personnel . .(612) 338-6714
NEW ORLEANS:

Electronic Systems Placement. .(504) 581-6848
PITTSBURGH:

Electronic Systems Personnel . .{412) 391-6450
WASHINGTON D.C.
ESP Associates

(214) 637-6360

(414) 475-0077

(202) 833-8040

« There are many more ESP Associates

offices not listed in this advertisement.
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We are a leading innovator of electronic communications systems,
and one of the largest producers of switching equipment to supply
the telephone industry. As a result, we require increasing numbers
of creative, skilled and responsmle people who desire even greater
opportunities for achievement. We are particularly interested in
individuals with experlence in telephone development, manufactur-
ing or service companies, similar electronic manufacturers, or com-
puter corporations.

SYSTEM HARDWARE AND/OR TRUNK DESIGN wehave
openings available in the hardware design and development of
medium and large scale electronic switching systems. You must
have the ability to comprehend the system as a whole and make the

- appropriate trade-off decisions. You will be involved in originating,

planning and designing circuits for new systems or modifying exist-
ing systems. This entails the design of electronic logic and the inter-
face with previous electro-mechanical designs.

MINI-COMPUTER PROGRAMMERS We have specific as-
signments available on project development teams responsible for
the design implementation of various telecommunication process-
ing systems utilizing mini-computers as the processing element.
Responsibilities will include the development of software programs
for real-time operating systems as well as unique hardware ele-
ments incorporated into the systems.

SOFTWARE DESIGNERS We have opportunities avaitable in
the software programming area. You will be involved in the develop-
ment of system software beginning with the project configuration
stage; designing and developing executive contro! programs, man-
machine interface routines and billing type programs for toll and
central office electronic switching systems.

SUPPORT PROGRAMMERS Responsibilities will inciude pro-
viding technical support in order to guide and enhance the imple-
mentation of resultant software programs.

DIAGNOSTIC DEVELOPMENT You will be responsible for
the design of fault recovery and diagnostic programs for the com-
puter controlled hardware of electronic switching systems. This in-
volves the implementation and development of maintenance facilities
to detect and correct present or latent hardware and software faults
within the system. The system must be developed to handie calls
during fault conditions and during system growth. Abundant man-
machine communication must also be designed into the system.

QUALIFICATIONS: The majority of these positions require a
minimum of 2 years experience with an educational background in
engineering or the sciences at the Bachelors or Masters level.

SALARY OPEN: Liberal compensation along with full fringe ben-
efit package. Confidential resumes outlining experience, educatlon
salary history and goals shouid be submitted to: )

Dennis Kave, Professional Employment

AUTOMATIC ELECTRIC
LABORATORIES

400 North Wolf Road, Northlake, Illinois 60164
An Equal Opportunity Employer M/F

3N

CIRCLE 124 ON READER CARD

2P D RIS

advertisers’
index

Monarch Marking Systems. .. ... .. 205
NCR Computers & Terminals .. 170, 171
Olivetti ...................... 2
On-line Software Incorporated 163
Paradyne .................... 46
Panasonic .................... 217
PGl .. ... .. 80
Periphonics Corporation ......... 125
Pertec Business Systems ......... 14
Precision Instrument . ........... 94
Program Products Incorporated. . . .201
PSC Technology Inc. ............ 225
Quest Systems Inc. . ......... ...230
RapiDesign, Inc. ......... ..... 163

Raytheon Service Company . ...... 109
RCA Service Company, .
A Division of RCA,

Technical Products Service .161, 208
Recognition Equipment

Incorporated . ............. 32,33
Remex Electronics, A Division of

Ex-Cell-O Corporation . ........ 137
Rolm Corporation .............. 227
RSVP Services . ................ 230
Rusco Electronic Systems,

A Rusco Industries Company. .. .191
Sanders Data Systems, Inc. ... .. 40, 41
Scientific Leasing Inc. ... ........ 226
Scriptographics Corporation . . . . . . 155
I. P. Sharp Associates

Limited . ................... 141
Sierra Electric Operation . .. .... .. 218
Singer Aerospace & Marine

Systems ................... 100
Singer-M&M Computer Industries,

Inc. ... ... Ll 126
Skycab, A Service of .

Shulman Air Freight . ......... 39
Software Design, Inc. . .......... 169
Source EDP .. ................. 233
Southern Pacific Communications

Company .................. 197

_ Southern Simulation Service, Inc. . . .224
Springfield Personnel Agency,

Inc. ... 238
Sycor Inc. .................... 70
Sykes Datatronics Inc. ... ........ 128
Systems Corporation . ........... 194
Systems Engineering .

Laboratories. .. ... ... .... 104, 105
T-Bar Incorporated . .. .......... 63
Techtran Industries . ............ 143
Tektronix, Inc. . ............. Cover 3
Teledyne Inet ................. 108
Teleprocessing Industries,

Inc. ....... 151, 159, 164, 165, 168

Teletype Corporation
.............. 102, 103, Cover 4

DATAMATION



In1948 when
we first hung out
our shingle,we
were just about the
only specialized
personnelservice.

ALLENTOWN MILWAUKEE
Hotel Traylor Building 633 West Wisconsin Ave.
(215) 439-1506 (414) 271-9380

MINNEAPOLIS
822 Marquette Ave,
(612) 336-8636

ATLANTA
3379 Peachtree Road, N.E.
(404) 233-2416
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1180 Raymond Blvd.
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CHARLOTTE ORANGE, CAL.
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333 N. Michigan Ave. 2 Penn Center Plaza
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The source edp
computer salary survey
& career planning guide

The seventh annual Source EDP
Computer Salary Survey and Career
Planning Guide and the all new Career
Planning Profile are now available. These
important reports allow you to rank your
current salary with those of your peers,
pinpoint the strengths and weaknesses of
your experience to date and apply proven
advancement techniques to your career
plan.

All of this vital information has been
compiled by Source EDP, the largest and
most ethical nationwide recruiting firm
devoted solely to computer professionals.
To speed delivery of your free copies call,
write or visit your nearest Source EDP
office or circle the reader inquiry card.

source

ATLANTA—W, G. Barnett

11 Corporate $q.30329, (404) 634-5127

CHICAGO-T. D. Walsh
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about the

‘biggest computer show

"onearth

Noweverything you need to know about the 1973
National Computer Conference & Exposition is as
close as your telephone.

Just give us a call on AFIPS new toll-free hot
lineand we'll send you all the facts on how to register
for the biggest computer show on earth—including
this year’s largest display of computer hardware,
software, systems and services.

73 NCC brings it together for the first time. It’s
your once-a-year opportunity to look, listen and
learnabout the latest developments in data process-
ing. To share ideas and experience with leading ex-
perts. To gain a wealth of practical knowledge and

know-how which can spell immediate dividends for

you and your company.
We've structured the 73 NCC program to meet
your day-to-day requirements. A total overview of

data processing and its applications, emerging uses,
and its impact on user industries and the world
economy. More than 80 sessions, panels and sem-
inars providing in-depth coverage of Methods &
Applications and Science & Technology.

All this plus an exhibit program which puts a.

world of EDP information right at your fingertips—
with more than 200 organizations ready to assist
you in meeting your specific data processing needs.
Act now to avoid long lines at the New York
Coliseum, June 4-8. You can pre-register for the en-
tire conference, for any one day of the conference
program and exhibits, or for all five days on an ex-
hibits-only basis. Beginning March 12, just dial 800-
631-7070* for complete registration, housing and
conference information or write: 73 NCC, c/o
AFIPS, 210 Summit Ave., Montvale, N.J. 07645.

*In New Jersey, dial 201-391-9810

800-631-7070

00 0000000000000 0000000000000000

0000800000000 00000000000

1973 National Computer Conference & Exposntlon
June 4-8 ¢ New York Coliseum

May, 1973
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TOTAL
INVOLVEMENT

Real-Time Telecommunications Systems

“Programmers and Engineers

r )

At GTE International Systems, qualified profession-
als enjoy a much deeper involvement in their specialty.

They work in small groups.

And the interdisciplinary know-how they bring to
their projects provides a more thorough understand-
ing of the total system.

It’s less structured, and more personal.

You'll find it an ideal setting for individual achieve-
ment.

GTE International is a world-wide manufacturing,
marketing and systems engineering company.

Current openings in the Northeast and Midwest in-
clude positions at all levels for engineers experienced
in telephone switching systems, communicdtions
switching software and hardware development.

Software Design &
Development Engineers

BS or MSEE degree in Math or Computer Science.
Experience should include design and development

of real-time programming systems. Expertise in
switching system call processing, maintenance, ad-
ministration, or support programming at the assembly
language level is desirable. Simulator and compiler
design experience would be helpful.

Digital Logic &
Circuit Design Engineers

BS or MS degree in Electrical Engineering. or Physics.
Experience in the planning and design of digital cir-
cuits and/or systems required. Working knowledge
of time division multiplexing or switching techniques
including synchronization, coding and decoding, is
highly desirable, as is knowledge of the logical design
of stored program systems, particularly switching
machines. :

Local interviews may be arranged. For more immed-
iate consideration, please forward resume, including
salary requirements to K. Berardi, Personnel Admin-
istrator, GTE International Systems Corporation,
140 First Avenue, Waltham, Mass. 02154

An Equal Opportunity Employer J

INTERNATIONAL SYSTEMS

CORPORATION
CIRCLE 154 ON READER CARD
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This forum Is offered for

reacdlers who want to express

their opinion on any aspect of Information
processing. Your contributions are Invited.

The Forum

Is There a FORTRAN In

Yes. .

At least that is the lesson that seems to come through a
survey of 40 representative universities around the country.

This was a survey designed to give me guidance on
bookwriting possibilities, soon after the publication of the
second edition of my A Guide to Fortran IV Programming.
But I am happy to share the results with anyone who finds
them interesting.

The 40 institutions represented a fair sample of American
schools: Michigan, Army, Kentucky, Oklahoma, Ny, Ten-
nessee, Arkansas, and North Carolina, among others. I sent
out 52 questionnaires and got back 40, some of which were
anonymous, so [ have no clear picture of exactly who is
represented here—but with a 77% response that can’t bias
things too much.

I asked questions about how things work at the computer
center (to guide me in dreaming up exercises, in terms of
the number of programs the student is expected to write),
and questions about the present and future use of FORTRAN.
(Note that some of the schools mentioned above are hot-
beds of BASIC, APL, and PL/1: this is not a loaded sample.)

Here are some of the highlights of the responses.

Somewhat fewer than 50% of the schools used 1BM ma-
chines as their primary computer for instruction purposes.
1BM’s share of the educational market is therefore not as
large as its share of the total market. This may come as a
shock to those whose opinions were formed a few years
earlier, who tend to feel that 1BM has the college market
locked up. Maybe they did once: they don’t now.

Roughly half of the respondents indicated that their
primary educational machine is also used for administrative
work.

I asked how many problems a student in one of the
introductory courses is expected to run on the machine. The
answers ranged from 3 to 20, with an average of maybe 6 or
7. One respondent replied, “Whatever $20 will buy.”

In a related question, I asked about the average turn-
around time for student jobs. The variation here was almost
more interesting than the average. The shortest was 1-2
minutes and the longest 3 hours! The median seemed to be
around one-half hour, with many schools in the process of
significantly improving their performance.

In response to the question “Does the turnaround time
get utterly ridiculous at the end of the term?”, 9 said “yes,”
19 said “no,” and 9 said “not utterly ridiculous, but pretty
bad,” or something to that effect.

Better than half of the schools responding give their
beginners some kind of experience with interactive program
running and/or preparation, although it was said to be
limited in some cases.

On the subject of programming languages we have the
following results. Of the approximately 35,000 students in a
first computing course that are represented by this survey,

DATAMATION



Your Future?

a nice round 70% use FORTRAN, including wWATFOR and
WATFIV. BASIC was the language for 13%, 8% used PL/1
(some in the pL/c version), and 3% or less each used
assembly language, APL, COBOL, and ALGOL.

About a third indicated that there is currently some
degree of debate at their schools as to what the program-
ming language for the first course should be. About a third
said that they had recently changed that language, and a
little less than a third said they expected it to change in the
next few years.

On the subject of the future of programming languages, I
asked this question: “If FORTRAN is the predominant lan-
guage for beginners at your school, how would you estimate
the probability that it will still be the predominant language
in five or ten years?”

Of those who indicated that the question did apply to
them, we get the following breakdown:

40% rate the probability as “high,” or something equiva-
lent, that FORTRAN will still be around over the next decade.

27% rate the probability as “low.”

24% answered “Who knows?”; or somethmg to the same
effect.

Two people said “High probability for five year future,
low for ten.”

One person ventured that it depends on 1BM’s fate in the
courts.

So what does all this say to the question posed by my
title?

It says that FORTRAN is very thoroughly entrenched, and
that it is not likely to be displaced in a blg way any time
soon.,

By now, FORTRAN is like the standard typewriter key-
board: everyone knows that it is not ideal—all kinds of
studies prove that. But it isn’t going to change! There are
simply too many millions of people around who know the
present keyboard for the improvements that could be made
to be worth the trouble.

The analogy is quite accurate, I think. Nobody would
claim that FORTRAN is ideal for anything, from teachability,
to understandability of finished programs, to extensibility.
Yet it is being used by a whopping 70% of the students
covered by this survey, and the consensus among the univer-
sity people who responded to the survey is that nothing is
going to change much anytime soon.

Like many other people, I was tremendously impressed
with Professor Dijkstra’s Turing lecture at the AcM meeting
in Boston. I tend to agree with him that the right language
remains to be developed. When that happy day arrives, I
will endeavor to write the first textbook about it! But in the
meantime . . . FORTRAN it is, for the technical and engineer-
ing side of the computing world

—Daniel D. McCracken

May, 1973
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Here’'s a cartridge tape unit for your minicomputer
that's not just a tape unit. You’ll get a rugged, reliable
transport with programmable track select for fast access.
Automatic program-initiated rewind speeds search and re-
trieval. And selective program-interrupt gives you the capa-
bility of real time computer operations.

You can choose your cartridge, from 4K to 256K words
on one 4-track tape. We'll add the interface that matches
your system. And we’ll supply the software as part of the
deal. Our tape unit is like every system we sell. It's com-
plete. With nothing extra added to the price.

Ready to

:SR:ZHEHSJ' plug in

to your PDP-8/E. For prices
of the TP-1371 interfaced to
other computers call or write.

TEMNECDIIP SYSTEMS e

795 Oak Ridge Turnpike [1 Oak Ridge, Tennessee 37830
Telephone: 615/482-3491
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ARE YOU ONE OF THE “MOST
NEEDED" PEOPLE IN EDP?

You are if your experience and salary are in the follow-
ing areas:

PROGRAMMERS .................... $10,500-$14,500
PRUGRAMMER/ANALYSTS ........... $12,000-$16,000
SYSTEMS ANALYSTS .. .............. $14,000-$18,000

SYSTEMS (SOFTWARE) PROGRAMMERS. .$13,500-$20,000

These are some of the positions which Cadillac has open—coast
to coast, Cadillac, the largest placement firm in the nation, can
help you find a better position in EDP from Maine to California
and in every industry, from banking through manufacturing and
distribution to retailing.

Let us know your experience and objectives and we will eval-
uate your marketability, Our service is absolutely free of charge

PROGRAMMERS/ANALYSTS
360/370 0S, CICS, IMS, BTAM

IMMEDIATE OPENINGS

SR. ANALYSTS
$18-525K BASE
-+ BONUSES + STOCK OPTIONS

Knowledge of OS internals,
Access Methods, CICS, Com-~
munications Monitor or Data
Base Manager Experience.

PROGRAMMER/ANALYSTS
$14-520K BASE
-+ BONUSES

Min. 2 years OS experience,
knowledge of SYS GEN,
COBOL, BAL, BTAM.

MINICOMPUTER
PROGRAMMERS

$15-$22K BASE

-+ BONUSES

2-4 years NOVA, DEC
experience, communica-
tions, business or scien-
tific locations.

~ PROGRAMMERS
$12-$18K BASE

2-4 years business appli-
cations programming ex-
perience; COBOL & BAL.

to you. Client companies pay all fees and expenses. So write Choice of locations: New York,
today! : Boston, L.A., Houston

FREE JOB OPPORTUNITIES BULLETIN

Our bulletm published quarterly, listing available opportunities
in the Systems & Data Processing field is available free of charge
and will be mailed to your home upon request.

For your free bulletin, without any obligation, circle reader ser-
vice card #115." Please USE HOME ADDRESS ONLY!

E. W. Moore
Executive Vice President

CADILLAC ASSOCIATES, INC.

32 W. Randolph $St., Chicago, Ill. 60601
(312) 346-9400

“Where More Executives Find Their Positions Than
Anywhere Else in the World”

Positions offer outstanding
opportunities with unlimited advancement.

Call for appointment: (212) 532-2178/79

or send reswme including salary history,
in confidence:

c c I A 16 E. 41 Street
(A 11 () )

New York, N.Y. 10017

An Equal Opportunity Employer
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NAME

STREET & NO.

CITY & STATE

TELEPHONE: HOME OFFICE

PRESENT EMPLOYER

POSITION

SALARY: $

DESCRI.PTION OF RESPONSIBILITIES:

Puzzle
forProgrammers...

Can you draw the figure shown here without
lifting your pencil off the paper? .

Another puzzle: How can you escape the hore-
dom of your present job in programming? Move

MACHINES AND LANGUAGES YOU ARE FAMILIAR WITH:

up from behind the man who intends to stay
ahead of you? Find new opportunity — new pro-
grams, new equipment, new challenges, better
complete confidence, of course.

The questionnaire on the right can be your solu-
tion to puzzle 7#£2.

Fill it in and mail it to SPRINGFIELD today If
you have a resume already prepared, send it
along, too. You'll hear from us promptly. In
complete confidence, of course!

In case you haven't solved puzzle number one, .
give us a call.

SPRINGFIELD

Personnel Agency, Inc.
11 EAST 44TH. ST. NEW YORK, N.Y. 10017
(212) 867-6200

JOB PREFERENCE:

GEOGRAPHIC PREFERENCE:

SPECIAL INTERESTS:

EDUCATION (highest degree achieved)
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If you liked APL,
youre gonna love this.

Now our new 4013 computer graphics
terminal looks prettier than ever.

It delivers the 4013’s CRT graphics in switchable ~ We'll even help you get introduced. Our applications
APL/ASCIlI—so you can run BASIC or FORTRAN engineers can wheel a 4013 right into your office

as well. Our software lets you plug interactive for a demo, or send you literature on APL, or answer
graphics right into your present APL your specific questions.

computer system. Including your 360
or other 2741-compatible APL
system.

So don't be shy. Call your nearest Tektronix
field office, or write Tektronix Information

. Display Products Division, P.O. Box 500,
If you ever thought there might k.. Beaverton, Oregon 97005.
bemore to APL than noisy, slow,
paint-by-number plotting, you owe
yourself a date with the 4013.

Once you touch our standard
keyboard and watch that screen
respond, we think it's going to be
love at first sight. Complete with
speedy, dry-process keepsakes
from our plug-in hard copy unit.

TEKTRONIX
L

For those who
think tomorrow.

APL graphics
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The 4210.
We call it our

“moonlighter.’|

. Because after you work our
4210 magnetic tape data terminal

all day, it's ready to work all night.

For example, with the 4210
set in the local receive mode,
your operator can prepare tapes
during the day simply by typing
them out on a standard keyboard
terminal —like a Teletype®
model 33, 35, 37 or 38. Then at
the end of the day, the operator
switches the 4210 to the on-line
automatic mode. So data goes out
at night when transmission rates
are lower or unused capacity is

available. At up to 2400 baud for
efficient utilization of voice
grade channels.

Not only does the 4210 send
out previously prepared tapes
while everyone is at home relaxing,
the unit also receives new data.
And if time is critical, the automatic
rewind and local print-out option
allows data to be recorded and
printed out.

Completely unattended.

So when everyone shows up
in the morning, the data received
during the night is there, waiting.
And the machine is ready to start
its daytime job as a data prep-
aration terminal.

It takes more than manu-
facturing facilities to build this
kind of versatility into the
machines Teletype Corporation
offers. It also takes commitment.
From people who think service is
as important as sales. In terminals
for message communications
and computers.

That's why we invented a new
name for who we are and what we
make. The computercations people.

TELETVYPE

®
The computercations people.

Teletype is a trademark registered in the United States Patent Office.

For more information about any Teletype product, write or call: TERMINAL CENTRAL,
Teletype Corporation, Dept. 81Q, 5555 Touhy Avenue, Skokie, Illinois 60076. Phone 312/982-2500.
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