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B varian priner/plotter

Statos 21 will print 300 pages of charts, graphs,
and text while the boss has his coffee.

This new printer/plotter, latest in a line
of electrostatic devices pioneered by
Varian, can deliver hundreds of pages
of computer-generated text and graph-
ics while you take a 5-minute coffee
break. That's four times the speed, at
half the price, of most impact printers.
And it does it in a 2-foot square without
a whisper.

Statos 21 page-a-second printing is
a full 8% x 11, 80 column by 88 lines
page. And its turn-around time in data

(But he’ll have to drink fast!)

processing applications is phenomenal!
Just imagine: Core and tape dumps in
seconds. Top management summaries
generated in minutes, while bulk print-
ing continues. Graphs printed simulta-
neously with alphanumeric characters,
much faster than with separate printers
and plotters. Card-image records and
teletype-compatible listings handled
with ease.

A problem solving computer periph-
eral—Statos 21 is plug-to-plug compat-
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ible with IBM/360, Varian 620/f and
other computers both large and mini.
The fact is, nearly every data process-
ing and management information sys-
tem can benefit from Statos 21. So for
more on the story of Statos 21, contact
us at 611 Hansen Way, Palo Alto, Calif.
94303. Call (415) 326-4000.

varian

data machines

graphics & data systems division



Small thing with an automated
graphics system? Maybe. But when
your computer drops a bit of
information? Or when your system
encounters mechanical drag or
interference?

Small thing? Not when you're
halfway through a complex drawing
that takes hours to do and your
drafting department doesn’t have
enough time as it is.

With DATAPLOTTER® systems you
don’t have to worry. Back up the
tape control unit to the trouble spot
on the drawing, replace the ink and
go again.. . it's all very casual,
fast and accurate.

Small thing? Try it on other
automatic plotting machines.
Chances are you’ll have to throw
away the drawing and start over.

Most other plotters are incremental
(and incidentally pretty noisy). It
means that the last plotting
reference was the pen’s last position
on the table. Disturb it and you’ve
lost the reference. DATAPLOTTER
systems operate from absolute
reference all the time (and quietly).
The drawing assembly backs up and
repeats unerringly (+=0.003"” yet).

A small point? Maybe not.

There are other big points you ought
to know about DATAPLOTTER

and some folks still think

systems. Like six modes of plotting
that give you built-in versatility.
Like straight lines and smooth
curves at any angle with no
“sawtooth effect”. Like resolution
of .001 inch. Like 16” per second
curve speeds. Like a six-foot
plotting surface of the 430/200
DATAPLOTTER system. Like many
packages of applications software
...symbol drawing, three
dimensional drawing, contour
drawing, schematic drawing, sub-
division plotting, and numerical
control.

Combine the unique features of

the DATAPLOTTER with our new
error detection system . . . that’s
right, automatic, foolproof error
detection . .. drop a bit, receive a
line spike or even some mechanical
disturbance . . . the pen lifts and
the plotter stops

... no glitches!!!!

we just make good analog computers.

CIRCLE NO. 2 ON INQUIRY CARD

Take our new MAPLOT package. ...
annotation around curves.. ..
eliminates misplaced numbers,

easy to read, easy to program. ..
Civil Engineers have told us it’s the
finest sub-division software package
they have ever seen.

There is more to tell about the
DATAPLOTTER system than we
have room for here. Further
descriptive material? — yours for
the asking. Just write or call
Electronic Associates, Inc.,

191 Monmouth Parkway, West
Long Branch, New Jersey 07764.
Phone: 201-229-1100 ask for Tony
Glinskas; In United Kingdom:
Victoria Road, Burgess Hill, Sussex,
England; In Europe: 116-120 rue
des Palais, Brussels, Belgium; In
Canada: 6427 Northern Drive,
Malton, Ontario.

-

ask about DATAPLOTTER Systems

80007
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New lape Cassette Unit aaas
versatility to our teleprinter.

We can now furnish a magnetic tape unit for your General Electric TermiNet 300 Teleprinter to add fully
automatic send and receive capability.

Designed as an alternative to the paper tape reader/punch option presently being supplied, the new
accessory, uses standard cassettes and plugs into any TermiNet 300 Teleprinter.

The small compact desk top unit can read, write, rewind or stop with no operator present.
High speed tape transfer rates up to 1200 bps can be obtained.

Additional advantages include compact data storage, reusable tapes, and simplified editing. You can
advance or reverse the tape a character at a time with local or remote controls.
This is but one of 18 available options which make the

TermiNet 300 Teleprinter one of the most versatile
teleprinters on today’s market.

For a demonstration, contact your nearest GE Data Networks sales office.
They’re listed below.
Or give us a call; Dial 703-942-8161 and ask for TermiNet 300 Printer Sales
General Electric Company, Data Communication Products Department,
P. O. Box 4197, Lynchburg, Virginia 24502.

GENERAL @B ELECTRIC
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*Trademark General Electric Company, U.S.A.
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Buffalo, N. Y. (716) 883-9210 Florham Park, N. J. (201) 377-0720 Lynchburg, Va. (703) 846-7311 (Ext. 429) Mt. Prospect, lIl. (312) 255-3200 Houston, Tex. (713) 771-5334
Portland, Ore. (503) 228-0281 Sacramento, Calif. (916) 927-0163 San Diego, Calif. (714) 297-2911 Waynesboro, Va. (703) 942-8161 Washington, D. C. (202) 393-3600



MODERN DATA MAY 1971 m VOLUME 4 ® NO. 5

56 SPIN-INS AND SPIN-OUTS
A brief introduction to the mechanics of corporate acquisition and divestiture pertinent to com- ‘
panies in the computer field. l
I
|
SOFTWARE SURVEY
58 SURVEY OF SOFTWARE PACKAGES — Data Base Management Systems
MODERN DATA’s continuing survey of commercially-available software packages provides a handy
comparison chart.
60 GENERATING ERRORS TO REDUCE ERRORS
A method for checking on the operator as well as the computer.
62 A GUIDE TO COMPUTER CENTER EFFICIENCY ‘
I
As one tested approach for achieving greater computer center efficiency, a well- rounded systems ‘
support organization is described.
\
PRODUCT PROFILE
66 TELEPRINTERS
The operation, applications, and characteristics of keyboard printing terminals (teleprinters) are
reviewed. Significant operating parameters of manufacturers models are tabulated.
78 AUDIO RESPONSE — WHAT, WHERE, AND WHEN?
The potential for audio response systems that use the common Touch-Tone telephone as a data
terminal has only begun to be tapped. What these systems consist of, and where and how they
might be used, are some of the questions answered in this article.
28 Corporate Profile — DATA TRENDS, INC
32 Source Data Automation — GRAF/PEN
34 Up The System Down Time — MAN THE RESOURCE vs. THE RESOURCEFUL MAN
38 Wall Street Interface — A SQUINT AT OCR
40 Time-Sharing Topics — STATUS REPORT
42 On Centers — DATA CENTER INVOLVEMENT IN THE SOFTWARE MARKETPLACE
44 The Systems Scene — TURNKEY FRONT ENDS
48 Communications Clinic — CONCENTRATORS & MULTIPLEXERS
6 LETTERS TO EDITOR 30 STOCK TRENDS
12 EDITORS’ JOURNAL 54 WHBW DEPT.
M RE R eV 82 NEW PRODUCTS
20 ORDERS & INSTALLATIONS
88 NEW SOFTWARE & SERVICES
22 DC DATASCAN
24 INTERNATIONAL NEWS 21 NEWY (LITERATURE
26 CORPORATE & FINANCIAL NEWS 92 INDEX TO ADVERTISERS
READER! SERVICESCARDS | 5. 1% 4. 815 sovidvranstosysmessransnsiie el SRSV s ooy Sey ss STogalfop s o ostaes OPPOSITE PAGE 96

MODERN DATA/May 1971

3



Looking for a computer
system you domt have to
assemble yourself?

If you're looking for a low-cost There's a low-cost, desk-top line an IBM 2316-type pack and has
computer system, don't spend printer that prints 356 eighty- the only hardware variable length
many months and thousands of column lines per minute. It prints keysearch feature available for
dollars trying to put it together. all ASCII characters and will low-cost computers.

Raytheon Data Systems computer make 6-part multi-copies. Need There's a high-speed paper tape
peripherals are already mated more? We have line printers with reader/punch. And a card reader/
to their 700-Series gp computers. 132 columns and print speeds from punch. And our Miniverter, Multi-
A perfect match — from the 245 to 1000 lines per minute. verter, and Milliverter multiplexing
beginning. Need just a moderate amount ADC's.

Raytheon Data Systems peri- of peripheral random-access Write for Data File C-208.
pherals are ready to go to work. storage? There's a low-cost, 96- Raytheon Data Systems Com-
With tested and proven interfaces. kiloword disc drive that accesses pany, 2700 S. Fairview St., Santa
And with software to run them. in 16.7 msec and transfers up to Ana, California 92704. Phone

For any 700-Series computer 187,000 words per second. Use up 714/546-7160.
there's a wide choice of tape to four drives on our interface.

Raytheon Data Systems
come with perfectly
matched mates.

Raytheon Data
Systems Company.
We offer all there is.
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Raytheon Data
Systems Company.
We offer all there is.

All computers in the 700-Series
are identical except for cycle time.
Choose a model for economy now,
then upgrade your system later
with no change in software or
peripheral interfaces. You'll get
all the loader, driver, and utility
programs for your 700-Series peri-
pherals. And you can choose from
our software library of more than
600 field-proven programs.

Monitors and Executives
Diagnostic and Test Programs
Sort/Merge Package

Utility Programs
Applications Programs
System Programs

Array Processing
Conversational FORTRAN
FORTRAN IV
Multi-programming Systems
Data Processing Programs
Complete Math Library

For complete information on our
software and all the facts and
figures about 700-Series computers
and peripherals, write today.
Ask for File C-209.

Raytheon Data Systems Com-
pany, 2700 S. Fairview St., Santa
Ana, California 92704. Phone
714/546-7160.

CIRCLE NO. 4 ON INQUIRY CARD




LETTERS TO EDITOR

To the Editor:

I would like to bring to your atten-
tion certain errors which exist in
your February Technology Profile
on line printers.

On Page 64 you list Telex Com-
puter Products as a company man-
ufacturing a Model 5803 chain
high-speed printer mechanism. The
correct model number is 5403 and
the printing mechanism used is a
Train. This particular point is an
extremely valuable one to us in
that we are the only other manu-
facturer in the world to market a
high-speed Train Printer com-
patible with the IBM 1403-N1. On
Page 67 you make the same error. I
would also appreciate it if you
would correct the pricing on Page
64 for the Telex 5403 Train
Printer: leasing price is $910 per
month and purchase is $37,100.

G. Harry Ashbridge, Vice Pres.
Telex Computer Products, Inc.
Tulsa, Okla.

To the Editor:

With regard to the Lockheed Elec-
tronics full-page ad on Page 19 of
MODERN DATA, March, 1971, con-
taining the remark, “Why, on-line
or off-line, our system will be so
foolproof even girls can operate it!”
I am sending a copy to my Con-
gressional representative, Bella Ab-
zug, so that she can ask the Equal
Employment Opportunity Commis-
sion (operating under the Civil
Rights Act of 1964) and the Office
of Federal Contract Compliance
(operating under Executive Order
to insure that the federal govern-
ment does not contract with sup-
pliers who discriminate against
women) to investigate the hiring,
promotion, and personnel practices
of Lockheed Electronics to see if
the disparaging attitude toward
women present in this ad in the
form of weak humor is corporate
policy reflected in employment dis-
crimination.

P. H. Trainor
New York, N.Y.

6

To the Editor:

In the June 1970 issue of MODERN
pATA (WHBW Dept.), you pub-
lished ten commandments for stu-
dents using their school's com-
puter. The item was titled “The
1010 Commandments.” Please ad-
vise when the remaining 1,020,090
commandments will be published,
or, in the event they were pub-
lished in one of the issues I did not
see, please send me a copy.

E. H. Barton
Falls Church, Va.

The Editor’s Reply: Our usually
superb supertypesetter was feeling
substantially subpar when he sub-
stituted a superscript for a sub-
script. O.K.P

To the Editor:

The August 1970 issue of MOD-
ERN DATA had an article entitled
“Survey of Program Packages —
Report Generators and File Man-
agement Systems.” The survey was

divided into six different tables. I .

was interested in Table 2—File
Management Systems; Table 8—
On-Line Systems; and Table 5—Re-
trieval Systems. However, I was
very unhappy with the survey
since 30% of the companies listed
either had no telephone listing, no
telephone in service, no longer of-
fered the software package, or did
not know of a software system by
the name as listed in the survey.

I can only deduce that whoever
conducted the survey did not in-
vestigate very deeply into each
source.

Richard E. McIntire
Hewlett-Packard
Cupertino, Cal.

The Editor’s Reply: As it happens,
these packages and their suppliers
were checked quite thoroughly.
Your problem probably stems from
these sources:

1. The survey was completed in
June and appeared in the August
issue. As you may know, the soft-

ware industry has been in a great
state of flux during the past year.
Companies  have  disappeared,
moved, and merged.

2. Packages are also in a state of
flux. One current source states that
during the past six months, 1000
packages have gone off the market,
and 650 new ones have appeared.
That’s about 50% of the market!

3. In some cases, we found that
one department of a company
might not even know of a package
offered by another.

We limited the amount of data
on company addresses, etc. because
of space and because hard-copy in-
quiries often tend to find the cor-
rect point of supply with more
success than telephone calls. How-
ever, if you are especially interested
in one or two packages in the survey
that you were unable to trace, let
us know what they are and I should
be able to fill you in.

K. Falor, Contributing Editor

To the Editor:

After reading Larry Martin’s letter
[re. “MIS Folklore” by contributing
editor Ken Falor, MODERN DATA,
Dec., 1970] in the March issue of
MODERN DATA, I am prompted to
request an article by Mr. Martin,
My money says it will be very stimu-
lating reading.

Edmund DeWan
Automated Graphic Technology
Champaign, Illinois

The Editor’s Reply: We second
your suggestion and have invited
Mr. Martin to provide MODERN DATA
with an article.

To The Editor:

Excellent job on MIS FOLKLORE
— AN OPINION. Would like to
see Mr. Falor tackle another folk
myth — DATA BASES.

Russell Bowen,
Systems Programming
Aetna Life & Casualty
Hartford, Conn.
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Buying computers, peripherals,

EDP services? Enter that purchasing
- meeting armed with the facts!

TECHFILES are MODERN DATA’S new looseleaf refer-
ence service offering a choice of 12 subjects — each is
updated quarterly:

[] INTERACTIVE CRT [] OCR & MARK
DISPLAYS READERS

[] PRINTERS & [J DATA SETS &
TELEPRINTERS MULTIPLEXERS

COM EQUIPMENT

[ WL OMELERS % KEY-TO-TAPE/DISK

[] DISK/DRUM [] MAGNETIC TAPE
MEMORIES TRANSPORTS

[] CASSETTE- [] DIGITAL PLOTTERS
CARTRIDGE [] TIME SHARING
TRANSPORTS SERVICES

Each TECHFILE includes basic reviews, product com-
parison charts, market study, new developments, list of
company reference literature, and a directory of sup-
pliers’ sales offices.

Avoid costly product research, make sound buying de-
cisions, keep tabs on the competition, understand the
market — with TECHFILES.

MODERN DATA/May 1971 CIRCLE NO. 300 ON

KEEP UP-TO-DATE
WITH MODERN DATA’S
NEW TECHFILE SERIES

At the rate of just $5 per month per TECHFILE subject,
you receive a full year’s service representing the com-
bined resources of MODERN DATA’S market research
department and editorial staff. For full details, mail the
coupon below.

MODERN DATA SERVICES, INC.
Information Products Division
3 Lockland Ave., Framingham, Mass. 01701
Please send complete details and order
forms on TECHFILES.
Name
(please print)
Title
Company.
Street
City
State j Zip
INQUIRY CARD 7



Visit us at the GTE Information Systems Booth #1655.
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Compatibility.

True plug-for-plug compatibility with your IBM Sys-
tems 360 and 370. No software change. No need to re-
place any other part of your system.

Ultronic Videomaster® compatibility doesn’t stop there.
All Videomaster equipment transmits USASCII code.
The serial 1/0 interface conforms to EIA Standard RS-
232C. Which means compatibility with just about any
computer system out there.

The Videomaster comes as a stand-alone terminal, or
as a cluster display system with as many as 24 terminals
connected to one master control unit. Display format var-
ies from 240 to 1920 alphanumeric characters on a sharp,
clear 12-inch screen. Transmission ranges from 1200 to
9600 baud (depending on your system’s capacity and the
type Videomaster you need) over telephone lines in a
start/stop half-duplex mode. There’s even a hard copy
printer available that works at 30 characters per second
to give you permanent copies directly from the video ter-
minal or computer.

The only change
in your system
is the lower cost.

So you can plug a single Videomaster terminal, or
even a whole cluster, with optional printers, into your
system and no one will even notice the change.

Until bill time rolls around. And then you’ll discover
that you’ve saved from 20 to 50% of the cost of compar-
able equipment. Without losing any of that big-name
dependability or security. Because we have our own na-
tionwide service organization. With trained technicians
in 56 cities. So we never have to run very far if you run
into trouble.

Compatibility, performance, service and cost. Those
are pretty strong reasons for changing to an Ultronic Vid-
eomaster. Especially when you remember that we can
supply most of your data communication needs. Time
division multiplexers, frequency division multiplexers,
data sets, video and hard copy terminals, communication
processors. Just about anything you need.

Ultronic is the kind of change your system could use.

Call Lee Shrout at 609-235-7300. Or write Ultronic
Systems Corp., Box 315, Moorestown, New Jersey 08057

Ultronic Video Terminals

(313 INFORMATION SYSTEMS
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it you’vé bee,ri having ‘Source data collectlon and The MDR accepts tab cards,

problems finding, training conversion to machine page-size documents and all
and keeping keypunch ~ language can be achieved kinds of business forms. We
operators, maybe we have a automatically. If your system have a brochure that tells the
solution. The MDR Series is built around the IBM-029, whole story. Write Motorola
Document Reader. It gets the  our reader can easily convert ~ Communications & Electronics
job done when you want it, pencil marked data to a deck of  Inc., P.O. Box 5409 ‘
how you want it, and at a punched cards. Automatically.  Phoenix, Arizona 85010

cost far lower than you are Without error. Without a MOTOROLA

now paymg ; - keypunch operato e In rmatton systems
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LINE
FAILURE

HEADACHES

VANISH

TIMEPLEX LINEBACKER PROVIDES AUTOMATIC
CIRCUIT RESTORATION

TELEPHONE
EXCHANGE
P oo 4— DATA COUPLERS
LINEBACKER [¢- LINEBACKER
TERMINAL TERMINAL
OR ¢ MODEM LEASED LINE MODEM OR
COMPUTER 2 OR 4 WIRE COMPUTER

CBS

-

€—DATA COUPLERS

TELEPHONE
EXCHANGE

The Timeplex Linebacker two-platoon system insures
on-line computer communications continuity. You can
have all the advantages of a geographically diverse, pri-
vate stand-by line without the added expense. If your
dedicated line opens or its signal to noise ratio drops,
the Linebackers sense this and automatically dial an
alternate full duplex connection via the switched net-

work. While the dialup lines are in service, the Line-
backer continues to test the dedicated line and switches
back to it as soon as service has been restored. The
Linebacker is compatible with any modem that can op-
erate over the dial network. To find out how you can
strengthen the weak link in your communications system
call on Timeplex, the first team in data communications.

Timenle¢

Sales Office: 1522 K Street, N.W., Washington, D.C. 20005
Telephone: 202-466-2056

Headquarters: 65 Oak Street, Norwood, New Jersey 07648

Telephone: 201-767-1650

OTHER PRODUCTS: COMPUTER CALLING UNIT, TIME DIVISION MULTIPLEXERS, CHANNEL CONTENTION EXPANDER

MODERN DATA/May 1971
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EDITORS JOURNAL

Brief reports about visits made by members of
MODERN DATA’s editorial staff to companies in the
EDP community will be issued from time to time. This
report covers a recent visit to the West Coast by John
Murphy, Associate Editor.

DENVER

Hewlett-Packard is advancing at both ends of the
EDP power spectrum. At the low end, their Love-
land, Colorado, calculator group has added another
peripheral to a growing line of devices supporting
the 9100 Programmable Calculator Series. This
new addition is the 9107A Graphic Digitizer — a
unit capable of inputing X-Y coordinate data to
the 9100. The Loveland staff sees a large market
for programmable calculator systems where on-lo-
cation, easily accessible (and programmable)
computing power for mathematical and statistical
problems is needed.

S.F. BAY AREA

At the high end, Hewlett-Packard’s Cupertino
California operation will be introducing a new
time-sharing system, fully supported by per-

ipherals, applications packages and other software,
training, and maintenance services. The new sys-
tem is intended for in-house time-sharing and will
handle a wide variety of tasks such as electronic
circuit and systems analysis, production sched-
uling, financial reporting and analysis, test control
and statistical analysis, market analysis, and com-
puter-aided instruction.

Another Cupertino firm, Four-Phase Systems, is
offering a systems approach to tying in CRT inter-
active displays to large data bases. Their System
IV /70 combines an all LSI processor with up to 32
CRT displays to provide a front-end, I/0 system to
IBM 360/370 data bases. The IV/70 is fully sup-
ported by a range of peripherals and services.

PORTLAND, OREGON

North of the San Francisco Bay Area, Tektronix at
Beaverton, Oregon, is expanding its line of inter-
active graphic CRT display terminals. The new
4002A terminal will have split-screen capability
and expand upon the features of the 4002. The
previously introduced scan converter, light pen,
and hard copy output units are finding good mar-
kets in the OEM as well as in the present Tek-
tronix terminal user area.

THINK

€Y

THINK |
FAST

Q- ~—

’/000 /s?

QB

12
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We have the widest line
of memory systems in the world.

You probably know all
about us.

After all, we make more
kinds of memory systems than
anybody in the world. Memory
systems that wind up as ori%inal
equipment in some of the best
computers made.

You didn’'t remember
that? Well. We'd like to take this
opportunity to refresh your
memory.

Our drum role:

First, there's our CLC-1.

A 10" genius if there ever was
one. Just made for mini
computers.

You can get our AB series
in 10" and 18" models. It's a
pair of drums nobody can beat.

Then there's our CD se-
ries. The 10-inch model remem-
bers twice as much as it used to.
And has a transfer rate that's
double what it was before. Or
for a truly mind-expanding ex-
perience, we also have an 18"
model. You can imagine what
it can do.

Do we make disc drives,
you say? Boy, do we make disc
drives. We've got a brand-new
one called the 2200. It's plug
to plug compatible with IBM's
2314 and 2319. We also make
asmallermodel, the 1100, that's
every bit as good. Every bit as
compatible.

With the 720 mini-con-
troller, you just unplug one
Bryantdrum and plugin another

with the larger capacity you're
looking for. Or you can leave
both drums hooked up. Or add
drums.

With the 720 you can
interface up to eight of an
Bryant drums made. With al-
most any mini computer made.

As you grow, you just
keep plugging. All the way up to
608 million bits.

That ought to make your
mind reel.

If you'd like to test our
memories, remembertocallyour
local Bryant representative. Or
write to 850 Ladd Road, Walled
Lake, Michigan 48088. He'll be
glad to show you why our mem-
ory should be in your mind.

BRYANT COMPUTER PRODUCTS

THE BIG MEMORY EXPERT.

MODERN DATA/May 1971
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ousinesses. (Uiant corporations.

"Now everyone

KEY-EDIT
The Incredible

\ ] ]
Reducing Machine

for low-cost

"
high-volume

| |

datainput.
Here it is! A new member of the famous KEY-EDIT™ Series 100 Family.

KEY-EDIT 100/85 extends the widely accepted KEY-EDIT concept to
the introductory user. It contains most of the advantages of its family

members but allows the user to move to the shared-processor system at a
low cost with future potential growth in sophisticated edit and control

techniques assured.

With the KEY-EDIT 100/85 your total monthly cost-per-keystation
can be as low as $100 per month. This is the lowest cost-per-keystation
of any keypunch or key-to-tape replacement system available to the
high-volume input user today.

And we can prove it.

The KEY-EDIT Series 100 Family

The KEY-EDIT Series 100 family of data preparation systems gives Reliable delivery. Reliable service. Reliable people.

users a wide range of capabilities to meet the demanding requirements Most of all, people. Marketing people. Technical people. Systems

of modern computer operations. Systems features within the family engineers and designers.

allow the KEY-EDIT user to grow to larger models quickly and easily with Contact them for further information on how the KEY-EDIT Series 100

no operating changes. family can work for you. They're located in seventeen cities from coast-
But KEY-EDIT users get more than a system. They get reliability. to-coast.




overnments.

naustry.

Cdn Use€ KEY-EDIT

The Incredible Reducing Machine.

&7 U4 Thelncredible
: Reducing Machine
that started it all.

! ) This is the KEY-EDIT model that made
& ; Consolidated Computer a world leader
in data input equipment. Introduced little
more than a year ago, more than 100
KEY-EDIT™ systems are installed and working in cities throughout North
America and Europe. And they're serving an equally diverse mixture of
government, industry and business.

KEY-EDIT is known to these users as ""The Incredible Reducing Machine”
because it reduces data preparation problems to an absolute minimum.
KEY-EDIT 100 /100 combines all the advantages of the shared-processor
with powerful editing and control features.

The KEY-EDIT 100/100 is now available with a variety of newly
designed data stations with many optional configurations and new
model colors.

Atlantaq,
Chicago,
Cleveland,
Detroit,
London N.W. 10, England. |og Angeles,
New York,
Philadelphia,
San Francisco,

BOSTON TORONTO, CANADA LONDON, ENGLAND
235 Wyman Street, 48 Yonge Street, Northdale House,
Waltham, Mass. 02154. Toronto, Ontario. North Circular Road,
617-891-0210 416-366-7643

KEY-EDIT

The Incredible
'Reducing Machine
for communications
and remote editing.

This communications-oriented addition to the KEY-EDIT™ family, with
powerful control and editing features as standard, can be tailored to a
variety of user processing needs.

The KEY-EDIT concept provides an easily understood transition to
shared processor data capture for the smaller business.

Larger companies can use the 100 /145 as an economical
terminal processor, linking remote branches with head-
quarters location.

With a powerful editing and control processing capa- e
bility, the 100/145 becomes a high-performance intro- e
ductory system fo large users for evaluation and specification ». ™
development. ~
Users can select from a variety of data capturing
devices, card readers, paper-tape readers,
and other peripheral equipment to make a
powerful integrated data input system.

Washington, D.C.,
Montreal,

Ottawa,

Halifax,

Winnipeg,
Vancouver,

Frankfurt and

Munich, W. Germany.

You can expect more from

CONSOLIDATED
COMPUTER:z~-

World Leader In Data Input Equipment
CIRCLE NO. 10 ON INQUIRY CARD



NEWS ROUNDUP

CPMA PETITIONS FOR WWMCCS

Three years ago, the ambitious Dept. of
Defense program to acquire and link some
100 computer systems into a single “World
Wide Military Command and Control Sys-
tem” (WWMCCS) was welcomed by the
‘entire EDP industry as representing about
$150-175 million in potential awards. That
was the “old” WWMCCS. Since then, most
of the originally-proposed systems have
been single-sourced to IBM and, for the |
package of 15 systems which remains to
make up the “new” WWMCCS, bids are
still being solicited only from mainframe
suppliers. 11

All this recently prompted the Com-
puter Peripheral Manufacturers Associ- |
ation (CPMA) to petition U.S. Comptrol- |
ler General Elmer B. Staats to stop the |
WWMCCS program immediately, put i
aside any present WWMCCS awards, and |
initiate a congressional investigation into
“violations of federal procurement laws,
regulations, and procurement ethics in re-
spect to the Executive Branch of Govern-
ment.”

The CPMA wants DoD forced to break
out peripherals from the overall system
RFP. The CPMA argues that IBM should
have been disqualified from bidding on |
WWMCCS hardware after being called on |
to design the system and write its specifi-
cations, “which allowed IBM to design the
system around IBM computers, per-
ipherals, terminals, software, displays,
communication, and integration for IBM’s
sole advantage.” By permitting this, says
the CPMA, “DoD has allowed IBM, with-
out any competition, . . . to install about
75 of the original systems.”

COMPUTER HISTORY

An audio-visual exhibition of old and new com-
puter artifacts has been opened to the public at

IBM’s Madison Avenue headquarters in N.Y.C..

Entitled “A Computer Perspective,” the IBM
sponsored exhibit features a 48-foot, glass-enclosed
wall of historically significant computer memo-
rabilia that includes hundreds of devices, docu-
ments, and photographs dating back to 1890 —
the year of the first mechanized census.

16

CDC TOTAL SERVICE OFFERING

CYBER 70, a new family of systems and products
from Control Data, will be offered to support
CDC’s CYBERLINK concept of distributed pro-
cessing via the company’s CYBERNET nation-
wide network of more than 30 data centers. In-
cluded among the new CYBER 70 products are
four CPUs, a disk subsystem, a batch terminal sta-
tion, a high-speed communications subsystem, and
three new stand-alone display and printer termin-
als. CYBER 70 systems will be supported by
CDC’s SCOPE and KRONOS operating systems,
and will, of course, be fully compatible with the
CDC 6000/7000 series.

ORGANIZATION FOR BLIND
PROGRAMMERS

A new international cooperative organization has
been formed for and by blind programmers. Vis-
ually Impaired Data Processors International
(VIDPI) will publish a periodic newsletter in
Braille to keep its members up to date on Techni-
cal developments, investigate ways to secure gov-
ernmental funding for research on ways to aid
blind programmers, and establish a counseling ser-
vice. For further information about VIDPI, con-
tact: Richard J. Snipas, Bradford Computer & Sys-
tems, 220 East 42nd St., New York, N.Y. 10017,

ALTERABLE ROM PERIPHERAL

Read-Only Memories (ROMs) in minicomputers
allow users to structure their machines internally,
tailoring them to dedicated applications. The
problem arises if and when the ROM “micro-
program” must be changed; most ROMs can be
altered only with special equipment, and changes
are always expensive. A new plated wire per-
ipheral from Memory Systems, Inc. of Hawthorne,
Cal. now promises to eliminate this difficulty.
MST's EAROM (Electrically-Alterable Read-Only
Memory) can be altered vn site under keyboard or
console control as often as necessary—then

" locked-out to refunction as a conventional ROM.

MSI presently has EAROMs available in 1K to 4K,
16-bit, plug-in configurations for more than a half-
dozen minicomputers.
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(and #2,%3,%4,etc.)

Because it's fullyk programmable, the SPD™ 10/20

_can assume any number of clever disguises . . . with-

,out requiringa smgle changei in central site software.
The real dnff rences are in what else the SPD

' 110/20 can do; and h, much less it costs.

1t can change charactenstlcs in order to do 4new .
jobs. It can match changes in your main-frame com— .
puter that would make any other terminal obso-s

Atlanta, Gec

tremely powerful computer (2K memory, 16 bit
words) within the display itself. Result: the ultimate
Applications Machine . . . for airlines, hospitals,
financial institutions, insurance companies, data
utilities — you name it,

Right now, the SPD 10/20 is on line with systems

by Burroughs, IBM, Honeywell, Univac, RCA and

others . . . doing more jobs for less money than ever

before And doing them better.

So far, the other terminals on those same Sys-
tems don’t suspect a thmg of course there’s no
reason they shouid . unless they start to thmk
about :t
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MAKE
YOUR

SYSTEMS

ANALYSTS

With Ware Associates systems training course,
you can make senior analysts out of junior
analysts, and superstars out of senior analysts.

Installed in-house at your facility by Ware’s
education experts, the systems course allows
you to establish and maintain a thorough
training program covering 21 separate sub-
ject areas built around feasibility study, anal-
ysis, design, development and installation.

Course modules range from interviewing
techniques to effective presentations, and
from operations research to forms design.

The program has been thoroughly proved
in large manufacturing and insurance com-
pany training facilities.

[t includes a comprehensive instructor
guide, case studies, classroom hand-out
masters for each module, and visual aids to
assist your training staff.

Three days of expert consultation and
installation of the curriculum at your facility
are included. Ware Associates educators will
assist you in pre- and post-installation training
requirements—including customizing, staff

“ACES”

FOR ONLY

$3800.

training, and evaluation projects.
For $3800, the only thing we don’t deliver is

the Red Baron.

Ware Associates

32 Knight Road
Framingham, Mass. 01701
(617)879-5360
= == 1
| I need more systems “‘aces.” Tell me more.
|| Name: |
| ‘ Title: \
Dept: ||
| Company: |
.| Street:
! ‘ City: State: Zip: |
‘ Telephone:
O lam
Responsible for training \

[J Am not |
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ORDERS AND INSTALLATIONS

Computer Communications, Inc. has been selected to
supply the Midwest Stock Exchange Service Corp. with
a nation-wide computerized high-speed message
switching and brokerage data processing network.
CCI values the original phase of the contract at $1.2
million.

Potter Instrument Co. has been awarded a contract
by the Defense Supply Agency of DoD for the lease
(with option to purchase) of more than 300 mag-
netic tape and disk units valued at approximately $5
million.

Hybrid Systems Division of Digital Resources Corp.
has signed a contract with Volkswagenwerk AG in
Wolfsburg, West Germany for the sale of three SS-
100 Analog Hybrid computers valued in excess of
$775,000. The SS-100s will be used for R&D activ-
ities.

Man communicating with machine demands
an absolute, not only in presentation, but
preciseness as well. Bright clear displays are
a trademark of IEE, and, so is the term
“FAILSAFE”. The world leader in Rear-
Projection Readouts, IEE has had a multi-
tude of unique application requirements to
meet. We’ve met them all and welcome ever
increasing display challenges, to satisfy the
needs of tomorrow’s technological demands.
IEE, the world leader, welcomes your inquiry.

W0 FLOW

b MOTOR
6 1 oVER  FABMTY

Series 0160

@.Industrial Electronic Engineers, Inc.

7740 Lemona Ave., Van Nuys, Calif.,(213)787-0311

CIRCLE NO. 12 ON INQUIRY CARD
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The U. S. Postal Service has awarded a $1.1 million
contract to Recognition Equipment Inc. for devel-
opment of a Code Sort Optical Character Reader
capable of handling up to 600 letter-size envelopes a
minute. The contract is in addition to a $6.9 million
contract awarded REI in 1970 for development of an
Advanced Optical Character Recognition system.

Core, Ltd., a British sales and marketing distribution
firm, has signed a $3.7 million marketing agreement
with Centronics Data Computer Corp. The agree-
ment requires Core, Ltd. to purchase at least 2,000
Centronics Model 101 line printers and related
spare parts and accessories over a three-year period
starting in the second quarter of 1971.

TRW Controls Corp., a Houston-based subsidiary of
TRW, Inc., has contracted to purchase $5 million
worth of Xerox Data Systems’ Sigma 3, Sigma 5, and
Sigma 7 computers for use in electrical utilities
energy management and pipeline control systems.

SofTech, Inc. of Waltham, Mass. has received a one-
year, $99,000 extension of its existing contract with
the Air Force Materials Laboratory to continue its
maintenance of the Public AED System. AED is a
high-level, modular, machine-independent software
development system created by SofTech’s founders.

Pulse Communications, Inc. of Falls Church, Va. has
announced receipt of a $140,000 contract from the
Washington State Patrol for teleprinter controllers
and modems for use on a new message switching
network being installed this spring. The new network
will link local, state, and federal law agencies with
each other and Washington State computers.

Honeywell Information Systems has been awarded a
$6-million contract for installation of direct data en-
try equipment at three new Internal Revenue Service
regional tax processing centers. The new contract
builds on a seven-center, $21 million, IRS project
which began two years ago and covered a total of
3,390 Datanet 770 key station terminals. More than
700 terminals are involved in the new contract.

Computing and Software, Inc. has announced that
NASA's Goddard Space Flight Center has exercised
an option to renew its existing contract with C&S for
one year. This is the first of two one-year options
written into the contract, each valued at approxi-
mately $6.1 million.
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What's your particular prob-
lem? An OEM user is faced by
a multitude of choices, not
the least of which is the selec-
tion of the right minicomputer
for an application.

Do you require a flexible, re-
liable, competitively priced,
general-purpose minicom-
puter? Do your needs include
on-time deliveries, good ser-
vice, and thorough training?

If your answer is yes, the
CIP/2100 from Cincinnati
Milacron can end your baffle-
ment. The CIP/2100 won't
make coffee for you, but it can
solve your minicomputer
problems. Call a field sales-
man today and let him explain
its advantages to you over a
cup of coffee.

a thought about you...

minicomputers

€ RilacRon

Cincinnati Milacron Company | Cincinnati. Ohio 45209

Machine Tools

Process Controls

Chemicals

Plastics

Plastics Processing Machinery
Abrasives

Cincinnati area (513) 494-5444 ® Chicago area (312) 439-5726 ® Los Angeles area (213) 582-8361 ® Detroit area (313) 557-2700 ® New York area (201) 687-4500
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D C DATASCAN

Harold V. Semling, Jr., Washington Editor

A VICTORY FOR THE INDEPENDENTS — After
more than 4 years of study, the Federal Commu-
nications Commission has formally adopted rules pro-
hibiting regulated common carriers with annual reve-
nues of $1 million or more from offering services that
compete with those offered by independent EDP
firms. The carriers will be allowed to provide EDP
services only through affiliates which have been com-
pletely separated from the parent company. In addi-
tion, “The affected common carrier shall not promote
or sell data processing services on behalf of its data
processing affiliate; shall not allow the affiliate to use
the name or symbol of the carrier in the affiliate’s
name or promotion of its activities; shall not itself
obtain data processing services from its data affiliate;
and shall not sell, lease, or make available to any
other entity any capacity or computer system com-

ponent which the carrier uses to provide its own com-
munications services.”

The Commission began its study of the computer-
communications problems with an inquiry notice re-
leased Nov. 10, 1966 (7 FCC 2d 11 (1966)) in which
the Commission asked for comments on a wide range
of issues including the nature and extent of regu-
latory requirements, the need for additional common
carrier facilities, and protection of privacy. In a Ten-
tative Decision and Notice of Proposed Rule Making
(FCC 70-338, April 3, 1970) the Commission esti-
mated that there are about 800 service bureaus of-
fering data processing services through some 2,000
branch offices; that annual sales are expected to
climb to $1.2 billion by 1972; that about 5,000 data
processing companies have sold excess computer time
and capacity in their systems; and that over 1,000
banks offer data processing services to customers.

ARMY INVENTORIES — The Comptroller General has
reported to Congress that the Army has been scheduling
physical inventory work loads at depots without adequate
consideration of available EDP resources. The report in-
dicated that “Generally, overscheduling or under-
scheduling was caused by the failure of inventory control
points to adhere to reported depot capabilities because
they did not provide the EDP support needed or did not
have a proper understanding of the procedures.”

Improvements in Army inventory controls are certainly
needed. In 1969, because the inventory records were
wrong, $830 million, or 27.7 percent of the $3 billion Army
inventories in the continental U.S., were adjusted up or
down. In other words, the Army thought that it had $439
million of inventory that did not exist, and found $391
million of inventory it did not know it had. Army in-
ventories in Europe were in worse shape: adjustments of
$643 million were necessary — an error ratio of 58 per-
cent for an average inventory of $1.1 billion.

COMPUTERCIDE — The number of bombings in the U.S.
— some 4,330 in 15 months — underscores the need for
business and industry to take steps to prevent “comput-
ercide,” Rep. John M. Murphy (D-N.Y.) recently told the
House of Representatives. Computercide, he explained, is
the destruction of computer centers. Louis Scoma, Jr., Presi-
dent of Data Processing Security, Inc., Hinsdale, Ill., is
quoted by Murphy as warning that the “guerrilla war”
against business establishments is feeding on recent success
and will certainly widen its thrust in the months to come.
Computer centers and data banks, it was pointed out,
should be separate facilities within a company, otherwise
they are easy prey for destructive attacks.

22

IN BRIEF

National Science Foundation is seeking a firm in the D.C.-area to pro-
vide systems studies, programming, keypunching, and initial monitoring
of systems performance. “Approximately $150,000 is involved for the
one-year project. An award is expected July 15.

Records of significant plant pests intercepted at U.S. ports of entry are
now being computerized, the Dept. of Agriculture reports.

The U.S. Postal Service plans to expand its “mailgram’” experiment by
installing a third-generation computer facility at Middleburg, Va.

The Civil Service Commission will experiment with a government-wide
computer-based program to match talents of mid-career (GS 12-15) em-
ployees in personnel management and industrial relations occupations
against agency manpower needs for specific skills.

A new Labor Dept. film on how computers help public employment
service offices provide better service for employers and jobless appli-
cants is now available. “To Fill A Need”, a 26-minute color-sound film
on Job Banks, is available free-of-charge to employers and civic groups
through state employment security agencies.

A 78-page ""Guide to the 1970 Census Data and Map Products and
Evaluation of their Utility in Computer-Assisted Analysis,”” prepared at
the Univ. of Washington for the National Science Foundation, is avail-
able for $3.00 from the National Technical Information Service, Spring-
field, Va. 22151, Request document PB-196 331.

The Wage and Hour Division of the Dept. of Labor is considering new
regulations which would broaden the traditional tests for determining
coverage of professional employees under the Federal Labor Standards
Act. One area under consideration is the application of the regulations
to computer programmers.

President Nixon has called upon the judiciary ‘“to take advantage of
many technical advances, such as electronic information retrieval, to
expedite the result in both new and traditional areas of the law.”
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Superbly Engineered 0 Amazingly Economical O
Error-Free Performance O Stand Alone O Data
Sets O 0-2400 BPS O Direct Bell Replacements O
Off-The-Shelf Delivery 0O Need We Say More?  TEL-TECH CORP.

We also make 2-38 channel multiplexers. 11810 Parklawn Dr., Rockville, Md. 20852 (301) 933-8170 In Canada: Canteltech, Ltd.,
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INTERNATIONAL NEWS

USSR LAG — Lack of centralized planning is one of
the main problems hindering the development of
computers in the Soviet Union, reports Dr. Barry W.
Bohem, Rand Corp., after a two-week tour of USSR
computer centers. However, Dr. Bohem believes the
USSR has the raw technical potential to achieve
something near parity with the U. S. within 10
years. While Soviet computing has suffered from a
serious lack of equipment and from virtually nonex-
istant support services, Dr. Bohem found that in cer-
tain high-priority areas, such as space and military
activities, the Russians were ‘‘less far behind.”” The
USSR’s best general-use computer is the BESM-6,
with a 32,000 word core memory capable of 500,-
000 operations a second. It is estimated that the
USSR has 5,500 to 6,000 computers compared to
24,000 in Western Europe and 63,000 in the U. S.

ICL ON ITS OWN — U.K.-based International Com-
puters Ltd. will no longer be favored with the margin
of preference under which the British Government
previously accepted bids of up to 259 more for
the ICL label. But ICL says it welcomes the new
policy, supporting Minister for Industry Sir John
Eden’s view that “ICL is perfectly capable of stand-
ing on its own feet.”” ICL believes its early com-
mitment to government systems has not only earned
the company its dominant position in the U.K. gov-
ernment market, but succeeded in building for it an
almost impervious wall of government systems ex-
pertise. As a result, ICL views the new government
policy as affording it an opportunity to certify its
credentials in an open market.

NORWEGIAN MARKET — The outlook for sales of
EDP equipment in Norway appears promising, the
U. S. Embassy in Oslo reports. Many sectors of Nor-
wegian business are investigating the use of comput-
ers in their areas. For example, the Embassy says,
computer-controlled production of the pulp and pa-
per industry is the subject of a research project
presently being undertaken jointly by a paper com-
pany, the Research Institute of the Paper Industry,
and SINTEF (the research institute at the Trondheim
Technical University). Three time-sharing companies
have, moreover, been established in the last year

and a half. and it is considered likely that more com-

panies will offer such services in the future.

SINGAPORE SYSTEM — Gammon South East Asia
Berhad, a large engineering and construction company
located in Singapore, has completed what is de-
scribed as ‘‘one of the most powerful computer instal-

lations in Southeast Asia.”” The system, an NCR Cen-

tury 200 utilizing Card Random Access Memory
(CRAM), will be used in a management information
system designed to assist in the planning and super-
vision of building projects.
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GERMAN COMPUTER BOOM — There was a 25 per-
cent increase in 1970 over 1969 in computers in the
Federal Republic of Germany, the New York ““Jour-
nal of Commerce’’ reports. The total number of med-
ium to large-sized machines is estimated at 8,000
— about half being made by IBM. Siemens is sec-
ond with about 15 percent of the market. Siemens
claims it now fills one of every four big computer
orders in Germany and predicts a 1970/71 turnover
topping $235 million based on a present backlog of
$275 million. Planned federal expenditures of $50
million annually, plus similar sums by the larger
states of West Germany will result, it is believed, in
domestic public computer outlays of over $250 mil-
lion yearly for the next two or three years.

RESTRICTIONS CONTINUED — Export restrictions
issued temporarily in Dec. 1970 against Logatronik
GmbH Vienna, Austria, have been continued by the
U. S. Dept. of Commerce. USDC’s Bureau of Inter-
national Commerce found that Johann Nitschinger,
operates Logatronik in addition to Comp-Data,
GmbH, a firm denied U. S. export privileges in April
1970. The order prohibits Logatronik from dealing in
U. S. goods and technical data, and forbids parties
in the U. S. and abroad from furnishing the firm,
either directly or indirectly, with commodities or
technical data of U. S. origin.

QUICKLY AROUND THE WORLD

The University of Cape Town, South Africa, will
soon be using a Univac 1106 as the nucleus of its
computing facilities.

Computers and parts valued at $7.3 million were
licensed by the U. S. Dept. of Commerce during the
last quarter of 1970 for sale in Eastern Europe.
These sales were primarily to the USSR, $3.2 mil-
lion; Hungary, $1.1 million; Romania $0.7 million;
and Czechoslovakia, $0.5 million.

Some problems of developing memory units for di-
gital computers in the USSR are discussed in a 170-
page translation available for $3.00 from the Na-
tional Technical Information Service, U. S. Dept. of
Commerce, Springfield, Va. 22151. Request docu-
ment AD-716-674.

The Government of the Federal Republic of Germany
reports ‘‘there is a serious shortage of trained staff
in computerization, a branch of industry which is
supposed to save time and labor.” Industry experts
reckon that 250,000 computer specialists will be
needed by the mid-70s.
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Cummins Scanak 229

SCANAK
OPTICAL SCANNERS

If you haven’t heard of us, that's our fault!

We've been making advanced
technique scanning devices
since 1959

There are now more Scanak devices
reading turnaround paper documents,

in more installations, on more applications
than any others in the field

IN BUSINESS AND BANKS (@ SINCE 1887
” m’”s Write today for Scanak illustrated brochure

CUMMINS-CHICAGO CORPORATION ;
A CUMMINS - ALLISON COMPANY Let us send you a copy of our new illustrated

4740 N. RAVENSWOOD AVE, » CHICAGO, ILLINOIS 60640 Scanak brochure, with case histories of a
SALES AND SERVICE IN ALL PRINCIPAL CITIES broad spectrum of Scanak installations.

SINCE 1887
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CORPORATE AND FINANCIAL NEWS

Data Automation Co. of Dallas,
Texas, has successfully refinanced
approximately $1,500,000 of secured
and unsecured debt owed to IBM.
The company’s two largest senior
creditors, United States National
Bank of San Diego, Cal., and IBM,
both extended the terms of their in-
debtedness. However, DAC’s re-
financing program is not yet com-
plete. One secured Dallas lending
institution has not yet agreed to an
extension, and DAC is still seeking
to rearrange $2,400,000 of subordin-
ated debentures. The program will
be completely successful only if all
major creditors cooperate.

Telex Computer Products, Inc. has
formed a new development and
manufacturing division to provide
Telex with its own capability for
advanced disk memory systems.
The organization, Telex Direct Ac-
cess Storage Division, will serve to
reduce Telex’s previous dependence
on Information Storage Systems,
Inc. (recently merged with ITEL)
for its disk systems, and to insure a
continuation of the present Telex
disk line into other advanced mar-
kets, such as for the IBM S/370.

Dicom Industries, manufacturer of
cassette magnetic tape systems for
minicomputers, has announced that
it is now out of bankruptcy. Ap-
proximately half of the company’s
unsecured creditors took notes
which are convertible to common
stock. The remaining creditors re-
ceived cash at 15% on the dollar or
reduced their claim to $50 cash.
Dicom filed bankruptcy under
Chapter XI on August 6, 1970 and
has received additional capital from
new and present investors of ap-

proximately $500,000.

MERGERS AND  ACQUISITIONS:
Computer Services Corp., a
computer  service company

based in Southfield, Michigan,
will acquire Computer Control
Corp., also of Southfield

Computing and Software, Inc.

26

has purchased W. R. Simmons &
Associates Research, Inc. for an
undisclosed amount of cash and
notes from National Student
Marketing Corp., which had ac-
quired Simmons in 1969

Geodatic, a computer-based
marketing services company lo-
cated in Princeton, N.]J., has ac-

quired Pica Data Systems, also
of Princeton Gould, Inc.,
Chicago, and Dictaphone Corp.,
Rye, N.Y., said that agreement
in principle had been reached
for the acquisition of Dicta-
phone by Gould. Terms of the
agreement call for the exchange
of one share of Gould Inc. com-

BOX SCORE OF EARNINGS
g2
€22
Net Earnings g s ‘f_’
Company Period Revenues (Loss) w— 2
Appl'd Data Research 12 mos. 12/31/70 7,189,537 (226,646) (.23)
12 mos. 12/31/69 6,151,405 104,139 1
Calif. Comp. Prods. 6 mos. 1/3/71 20,827,889 991,365 43
6 mos. 1/4/70 10,357,880 231,883 10
Comp. Preparations 9 mos. 1/31/71 1,307,103 82,552 .25
9 mos. 1/31/70 1,270,864 81,132 .24
Conrac 12 mos. 12/31/70 52,776,402 1,577,085 1.12
12 mos. 12/31/69 52,314,611 1,750,321 1.26
Data Tab 12 mos. 12/31/70 3,929,054 (301,027) (.53)
12 mos. 12/31/69 3,437,882 116,043 .20
DCS Comp. Services 3 mos. 12/31/70 349,483 14,603 .03
3 mos. 12/31/69 143,502 9,263 .02
Elec. Mem. & Mag. 12 mos. 12/31/70 92,639,000 (14,257,000) (2.87)
12 moes. 12/31/69 88,499,000 5,740,000 93
Fabri-Tek 9 meos. 1/1/71 14,163,165 (2,007,065) (.62)
9 mos. 12/26/69 15,025,016 399,664 A3
Gen’l Automation 3mes. 1/31/71 2,985,000 103,000 .06
3 mos. 1/31/70 1,521,000 (646,000) (.38)
Inforex 12 mos. 12/31/70 2,854,808 (3,174,352) (2.44)
12 mos. 12/31/69 - (2,375,182) (2.50)
tntn’l. Tel. & Tel. 12 mos. 12/31/70 6,364,494,000 353,307,000 3.17
12 mos. 12/31/69 5,671,421,000 292,623,000 2.65
Keydata 6 mos. 1/31/71 2,835,317 51,044 .02
6 mos. 1/31/70 1,823,113 (5630,555) (.37)
Mngmt. Assistance 3 mos. 12/31/70 14,588,000 (268,000) (.05)
3 mos. 12/31/69 16,582,000 (1,113,000) (.21)
Planning Research 6 mos. 12/31/70 29,108,178 1,570,197 .30
6 mos. 12/31/69 31,747,858 1,651,500 34
RCA 12 mos. 12/31/70 3,300,000,000 91,700,000 1.26
12 mos. 12/31/69 3,400,000,000 159,800,000 2.27
Redcor 6 mos. 12/27/70 4,588,500 (398,600) (-)
6 mos. 12/28/69 3,118,500 (674,600) (=)
Robins Industries 12 mos. 12/31/70 2,681,647 95,698 .24
12 mos. 12/31/69 2,909,870 13,823 .03
Sanders Assoc. 6 mos. 1/31/71 78,200,000 375,000 .08
6 mos. 1/31/70 84,800,000 265,000 .06
Sys. Computer 12 mos. 12/31/70 350,000 (500,000) ()
12 mos. 12/31/69 712,014 N 32,941 =
Tally 12 mos. 1/3/71 14,019,000 352,000 .20
12 mos. 1/3/70 10,977,000 (1,823,000) (—)
Tracor 12 mos. 12/31/70 70,216,000 81,000 .04
12 mos. 12/31/69 83,435,000 2,670,000 1.25
TRW 12 mos. 12/31/70 1,597,385,000 79,315,000 2.40
12 mos. 12/31/69 1,599,737,000 78,230,000 2.36
Tymshare 12 mos. 12/31/70 10,233,113 98,709 .05 *
12 mos. 12/31/69 6,371,895 (640,022) (.38)
University Computing 12 mos. 12/31/70 113,927,000 (17,565,000) (2.58)
: 12 mos. 12/31/69 90,371,000 16,826,000 2.50
Vernitron 12 mos. 12/26/70 40,446,145 (13,921,534) (4.22)
12 mos. 12/27/69 43,174,803 121,330 (.04)
Western Union Intn’l 12 mos. 12/31/70 54,535,000 4,698,000 1.62
12 mos. 12/31/69 36,673,000 4,115,000 1.52
Xerox 12 mos. 12/31/70 1,718,587,000 187,691,000 2.40
12 mos. 12/31/69 1,482,895,000 161,368,000 2.08
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mon stock for 2.75 shares of Dic-
taphone common Levin-
Townsend Computer Corp. has
entered into a definitive pur-
chase agreement providing for
the sale of 1,200,000 shares of
common stock (85% of shares
outstanding) of Tolley Inter-
national Corp., formerly Levin-
Townsend Service Corp., to Mr.
Russell M. Tolley, president of
Russell M. Tolley & Associates,
Inc., a subsidiary of Tolley Inter-
national . . . Management Con-
cepts, Inc., Bala-Cynwyd, Pa., a
management consulting firm
specializing in the graphic arts
field, has agreed in principle to
acquire Williston Graphic Ser-
vices, Inc., Milwaukee, Wisc., a
producer of instruments and ma-
terials for the business forms in-
dustry . . . Optimum Systems,
Inc., Palo Alto, Cal.,, has ac-
quired the net assets of Inter-
national Data Systems Corp.,
New Orleans. IDS and its sub-
sidiary, Management Concepts,
Inc. of Baton Rouge, La., offer
data processing and computer-
related consultant services . . .
Record Retention and Retrieval
Corp., a microfilm service bu-
reau, has agreed to purchase Op-
ticomp Data Management Corp.
of Manhattan, a firm providing
similar services Applied
Data Research, Inc., computer
software and service company,
has agreed to sell its computer
center in Arlington, Va. to Soft-
ware Systems , Inc., which will
continue to operate the facility
at its present location . . . Tele-
processing Computer Corp. of
America, Inc. has purchased the
Oklahoma City computer center
of University Computing Co.’s
Data Link Division. Price and
terms of the transaction were not
revealed . . . Tracor Computing
Corp. has agreed to acqnire,
for stock, Bresnahan Data Cen-
ter, Inc. and Applied Data Sci-
ences, Inc., both of Chicago and
both wholly-owned subsidiaries
of Bresnahan Computer Corp.,
which is engaged in computer
leasing and manufacturing con-
trol system software . . . West-
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ern Union Corp. has acquired
Distronics Corp., an information
services firm with computer fa-
cilities at Cherry Hill, N.J.
which provides on-line tele-
processing for wholesale dis-
tributors.

RECENT ENTRIES IN THE COM-
PUTER FIELD: Automatic Infor-
mation Retrieval, Inc., a new
company dedicated to fighting
the paperwork explosion
through systematized document
storage and retrieval, has been
formed in Palo Alto . . . Azrex
Inc., formerly known as the Bos-
ton Division of Wolf Research
and Development Corp., will of-
fer computer facility manage-
ment, software consulting, de-
sign and programming, and
proprietary computer programs
from its Burlington, Mass. office
DFM Associates, Inc.,
Stamford, Conn., has been
formed to provide EDP con-
sulting and software to banks
and other financial institutions.
The firm is a subsidiary of Data
Facilities Management, Inc., also
of Stamford . . . The Edumatics
Corp., Oceanport, N.J., will offer
consulting services and develop
specialized materials for use in
computer education and training
Energy Conversion De-
vices, Inc. has formed a subsidi-
ary company, Ovonic Memories,
Inc., to manufacture and mar-
ket optical mass-memory systems
utilizing ovonic material as the
information-storage medium.
The new company will be lo-
cated in Los Angeles . . . A mi-
crofilm service specializing in
computer output microfilm has
been established by Pako Photo,
Inc. Pako Microfilm will be lo-
cated in an annex of Pako
Photo’s Minneapolis processing
plant . . . The Plessey Company
Ltd. has formed Plessey Com-
munication Systems Corp. in
Hillside, N.J. for the sale and
rental of private telephone
switching equipment. R & D
efforts will concentrate on the
convergence of voice and data
communications.
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DATAMODEMIS . ..

FASTEST

in acquisition time.
Only 10 ms.

SLOWEST

to error.
BER is 1 in 1,000,000.

HIGHEST

in reliability.
MTBF is 20,000 hours.

LOWEST

in price for any modem ap-
proaching Collins quality.

Only

1750

=

COLLINS

N/

Call or write your Collins rep or

Collins Radio Company, Dept. 600,

Newport Beach, California 92663.
, Phone: (714) 833-0600.
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CORPORATE PROFILE

Featured this month:

DATA TRENDS, INC. (over-the-counter)
Parsippany, New Jersey 07054

pPIRECTORS: Robert W. Hughes, Chairman of the
Board, Data Trends, Inc.; Roger E. Bremer, Presi-
dent and Chief Executive Officer, Data Trends,
Inc.; Jane C. Hughes, Secretary, Data Trends,
Inc.; Donald McMillion, President, First Secur-
ities Corp. of North Carolina; Dr. Maxwell Pol-
lack, President, Van Dyk Research Corp.

BACKGROUND: Data Trends, Inc. (DTI) was orga-
nized in 1962 to design and build computer com-
munications systems, terminals, and related equip-
ment. Its officers and managers have seen prior
service in management and engineering with ITT,
Northrup, Western Union Corp., Ford Motor,
Sperry Rand, Bell Telephone Laboratories, and
Texas Instruments.

FAcILITIES: Data Trends’ corporate headquarters
and a principal manufacturing R&D facility oc-
cupy a 30,000-square-foot building in Parsippany,
N.J. A second 20,000-square-foot plant in nearby
Hanover currently produces stand-alone key-to-
tape encoders. The company also maintains a sales
and executive office in New York (at 2 Penn Plaza).

propucts: DTT’s early growth centered on systems
design and installation for such customers as the
Chicago Board of Trade and the New York Racing
Association. In 1967 design started on a computer-
controlled “Telex III” circuit switch for ITT
World Communications. Successfully installed in
1969, DTI is now engineering additional equip-
ment to expand the system’s message-handling
and functional capabilities.

The company also has an OEM relationship
with Burroughs Corp., producing stand-alone key-
to-tape encoders marketed as Burroughs” Series N.
Featuring an English-language display and a range
of field-expandable options, Series N competes in a
fast-growing segment of the market.

A proprietary product is DTT’s Brokers Terminal
System. Centered around a DTI-built mini-
computer, it uses a guided-input concept to aid in
properly formatting stock brokers’ orders for relay
to stock exchange trading floors, reducing order
errors, and paperwork. Up to 8 terminals may
share the central minicomputer-processor. Rental
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approximates $100 per month per terminal. Fif-
teen systems are now installed and operating.

Later this year, DTI expects to introduce a
series of intelligent data collection and processing
units, featuring display (with proprietary guided-
input feature) and a unique MOS/LSI processor
with “virtual memory.” The first two units in the
series are described as (1) an on-premise book-
keeping system having full accounting and report
generation capabilities for specific small-business
applications, and (2) an intelligent terminal de-
signed for close-to-the-source batch data-process-
ing applications.

Other products under development include
those using new techniques for key-data entry, in-
cluding large-volume batch processing, and ad-
vanced communications systems.

CURRENT POSITION: In the year ended last June 30,
net profit was over 18% on average capital in-
vested; revenues per employee exceeded $28,000.
At that date, the company reported over-all back-
log at $10 million, and current ratio was 1.8:1.

FINANCIAL SUMMARY: DTT’s first public offering
consisted of 100,000 shares, offered at $3 per share
through Mayflower Securities Co., in April, 1965.
Presently there are 928,748 shares outstanding,
held by about 1,600 shareholders. Directors and
officers as a group hold about 30 percent; in-
stitutions hold no significant percentage. Second-
ary (“shelf”) offerings of 375, 660 shares in April,
1970 and of 193,623 shares in March, 1971, also
were registered, with no underwriter involved.
(The latter offering includes 69,236 shares which
were included in the 1970 registration, and 108,-
500 shares being registered for the company’s
stock option plan.) DTI has no bonded debt, nor
preferred stock outstanding.

SIX MONTHS ENDED DECEMBER 31

Net Income

Net Income (loss)

Revenues (loss) Per Share
1970 $4,142,954 $431,060 $0.46
1969 . 2,576,767 198,969 0.21
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Peter Denning

joined ACM for tech-

nical information
and contacts.

Peter Denning, 29, is an Assistant
Professor of Electrical Engineering at
Princeton. He’s also an ACM
member and chairman of our
committee on special interest groups
and committees (SIGs/SICs). He
wasn’t always as active in ACM.

“I joined in 1965 while working on my
thesis,” says Peter. “Mainly for
technical material and a chance to
meet other computer professionals.
In 1968, | was asked to edit the
Operating Systems (SIGOPS) news-
letter. | got involved and quickly
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Now he’s involving
other members

in everything from

microprogramming
to data banks

and privacy.

took on more responsibility. After two
leadership positions, | ran for
SIG/SIC chairman.

“Special interest groups are what

ACM is all about,” says Peter. “We've
got 27 now, from microprogramming
techniques to the impact of
computers on society. One out of
three ACM members belong to at least
one group. | want this share to grow.

“Now | can do something about it.

Like help restructure the whole
SIG/SIC operation. Some groups may

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

have to be split up, to cover less
ground. Others need stronger leader-
ship. A few we should have don’t

even exist yet, like performance
evaluationand computerarchitecture.”

Peter Denning is involved in ACM,
the oldest and most respected
association in the computer field.
He’s-advancing his career. Sharing
his ideas. And making a contribution
to the computer profession.

Look into joining ACM. Fill out and
mail the coupon today.

Association
for Computing
Machinery
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COMPUTER STOCK TRENDS

MONTH ENDED APRIL 8, 1971

VOLUME (IN 100°S) EARNINGS

1971 1 MONTH|MONTH| THIS CX‘C’ PER SHARE
RANGE | YEAR :
7 (1) AGO (2)
N BECKMAN 27- 42 39505/:2° - 42 +3 3/8  +8.7 1246 1658 2034 1.39 30
N BURROUGHS 105-126 141 1/4 124 3/8 +9 1/4 +8.0 6023 12898 10052 3.83 32
N CONTROL DATA 48- 66 50 1/4 65 1/8 %)k 3/8° 7 2.1 4592 8113 8151 -0.39 -
0 DATA GENERAL 19- 38 32 1/2 37 1/2 +5 1/2 +17.1 (3) - - 0.44 85
0 DATACRAFT 5- 8 N/A 7 3/4 +1 3/8 +21.5 (3) - - -
N DIGITAL EQUIPMENT 53- 73 101 7/8 68 +4 3/8 +6.8 3883 6619 5982 1.39 49
N ELECTRONIC ASSOC 5- 8 8 7 1/4 - 1/4 =3.3 772 1052 1434 -1.94 -
0 GENERAL AUTOMATION 12- 26 21 22 1/2 0 0.0 (3) - - -0.44 -
N GENERAL ELECTRIC 94-117 75 7/8 116 3/4 +8 1/8  +7.4 8545 8095 10452 3.63 32
N HEWLETT-PACKARD 30- 45 41 7/8 40 3/8 =1 3/8 =3.2 5086 2793 3834 0.87 46
N HONEYWELL 83-115 126 7/8 114 5/8 49 +8.5 4685 4608 5337 3.58 32
0 INTERDATA 6- 11 N/A 10 3/4 +2 1/8 +24.6 (3) - - 0.02 538
N IBM 310-364 325 3/4 356 3/4 +2 3/4  +0.7 4926 5380 6311 8.92 40
COMPUTERS N LITTON INDUSTRIES 20- 31 22 31 +3 +10.7 8730 11463 14953 LS 21
N NCR 38- 47 65 1/2 44 1/8 + 1/2  +1.1 11199 14485 14475 1537 32
N RCA 26- 36 29 7/8 34 7/8 + 3/8  +1.0 9952 10200 13151 1.26 28
N RAYTHEON 27- 40 27 3/8i, 39.5/8 + 7/8  -%2.2 4465 6563 6671 232 17
0 REDCOR S= 9: 27 Fl4 7 5/8 =1°1/8 =12.8 (3) - - -2.81 -
0 SCIENTIFIC CONTROL 1- 2 N/A 1 3/8 - 1/4 =-15.3 (3) = = = =
N SPERRY RAND 25- 37 34 1/4 36 1/8  +2 1/4 +6.6 15130 11324 20327 2022 16
A SYSTEMS ENGRG LABS 14- 18 36 1/4 14 5/8 -1 3/8 =8.5 4244 3368 4857 0.57 26
N SYSTRON DONNER 10- 17 19 1/8 15 3/4 +1 5/8 +11.5 1849 1761 1982 0.59 27
N VARIAN ASSOCIATES 13- 18 21 1/4 17 7/8  +1 +5.9 3725 4835 5967 0.51 35
0 VIATRON 1- 4 35 1 1/4 - 3/8 =23.0 (3) - - - -
N WANG LABS 29- 45 37 42 +4 3/4  +12.7 1789 1237 1548 0.85 49
A  WYLE LABS 4= 6 6 5/8 5 1/2 - 7/8 -13.7 813 1534 1327 -0.04 -
N XEROX 85-110" - 85 3/4 108 178 ¥7 1/8 - +70 7896 8440 11261 2.40 45
0 ADVANCED MEMORY SYS 22- 37 N/A 26 -4 -13.3 (3) - - - -
N AMP 55- 70 51 7/8 69 1/2 47 3/8 +11.8 1960 2372 2317 2.00 35
N AMPEX 17- 24 32 23 3/4 +3 1/8 +15.1 7864 8968 8879 0.53 45
0 APPLIED MAGNETICS 14- 17 17 . 1/2 16 7/8 +1 5/8 +10.6 (3) - - 0.50 34
0 ASTRODATA 1- 2 N/A 1 1/8 - 1/8 =10.0 (3) - - - -
0 ASTROSYSTEMS 4= 6 5 7/8 4 1/2 + 3/8 +9.0 (3) - - - -
N BUNKER RAMO 10- 16 12 1/2 15 3/8  +1 +6.9 9749 9680 9659 0.39 39
A CALCOMP 23- 32 25 1/2 32 1/4 +4 5/8 +16.7 4002 4101 4559 0.68 47
0 CHALCO INDUSTRIES 1- 4 N/A 2 - 1/2 =20.0 (3) - - - -
0 CODEX 5- 10 N/A 8 + 7/8 +12.2 (3) - - - -
0 COGAR 40- 71 56 48 -7 -12.7 (3) - - - -
0 COGNITRONICS 6- 9 8 1/2 7 2/8 =1 -12.3 (3) - - -0.34 -
N COLLINS RADIO 14- 20 25 1/8 18 7/8 + 5/8  +3.4 2653 2391 2941 -0.90 -
0 COMCET 4= 9 32 12 7 7/8 + 1/2 +6.7 (3) - - - -
0 COMPUTER COM 6- 19 28 1/2 15 1/2 +2 +14.8 (3) - - -1.02 -
0 COMPUTER CONSOLES 7- 11 11 1/2 8 1/4 - 3/4 =8.3 (3) - - - -
A COMPUTEST 13- 20 25 12 15 3/8 =2 1/2 =13.9 1467 807 1224 0.72 21
N CONRAC 16- 25 21 23 3/8 -1 -4.1 316 393 668 1.12 21
0 DATA 100 8- 13 9 8 -2 5/8 =24.17 (3) - - - -
A DATA PRODUCTS 6= 10 14 5/8 8 3/8 - 1/8 -1.4 5631 3490 6397 -1.30 -
0 DATARAM 1- 3 N/A 2 5/8  +1 +61.5 (3) - - - -
0 DATA RECOGNITION 3- 8 N/A 7 1/2 +2 +36.3 (3) - = = #
PERIPHERALS 6 TATASORN - 7 22 4 1/2 - 17/8 =-16.2 (3) - = 2 :
& 0 DIGITRONICS 4- 8 8 3/4 4 5/8 -1 3/8 =22.9 (3 - - -0.7; -
A ELEC ENG OF CAL 5- 9 9 1/8 8 +1 +14.2 217 278 388 -0.5 -
COMPONENTS N ELEC MEMORIES + MAG 8- 14 23 7/8 13 1/4 41 1/2 +12.7 9351 6628 9041 -2.85 -
N EXCELLO 20- 24 27 3/8 20 1/4 -2 -8.9 1623 1200 1841 1.45 14
0 FABRI-TEK 2- 3 5 1/4 3 3/8 +5/8 +22.7 (3) - - -0.09 -
0 TFARRINGTON MFG 1- 3 6 5/8 2 3/8 + 7/8 +58.3 (3) - - -2.16 -
A GERBER SCIENTIFIC 11- 16 17 1/8 12 5/8 + 3/4 +6.3 640 992 688 -0.17 -
0 GRAPHIC SCIENCES 15- 34 13 1/4 33 1/2  +13 +63.4 (3) - - -0.82 -
A HI-G 5- 7 13 1/2 6 - 5/8 =9.4 155 230 249 -0.45 -
0 INFORMATION DISPLAYS 5- 8 16 1/2 7 3/4 +2 3/8 +44.1 (3) - - - -
A ITEL 15- 22 13 7/8 21 1/2 +1 3/4 +8.8 4697 1957 4140 1.00 22
0 LOGIC 5- 9 11 8 7/8 42 1/2 +439.2 (3) - - - -
A MILGO 18- 26 34 7/8 20 1/4 +1 +5.1 2072 3501 4075 0.84 24
N MOHAWK DATA SCIENCES  23- 38 57 3/8 37 3/4 +3 3/8  +9.8 6301 5600 5915 1:25 30
0 NORTH ATLANTIC IND 3- 5 5 3/4 3 3/4 - 1/2 -11.7 (3) - - - -
0 OPTICAL SCANNING 13- 18 32 17 +1 1/4 +7.9 (3) - - -0.53 -
A POTTER INSTRUMENTS 17- 24 37 23 1/4 + 3/4 +3.3 3404 2316 3096 0.94 25
0 RECOGNITION EQUIP 14- 26 44 21 3/4 -2 1/4 -9.3 (3) - - -1.03 -
N SANDERS ASSOCIATES 13- 22 14 1/2 21 7/8 42 5/8 +13.6 3592 3708 4006 0.19 115
N SANGAMO 14- 20 19 5/8 18 1/2 - 3/8 =-1.9 1065 1866 1834 0.64 29
0 SCAN=-DATA 6- 11 22 7 1/8 - 1/2 -6.5 (3) - - - -
A SEALECTRO b= 6 7 3/4 6 + 3/4  +14.2 322 202 283 -0.05 -
0 SYKES DATATRONICS 2- 6 7 3/4 4 1/2 - 7/8 -16.2 (3) - - - -
0 TALLY 11- 16 18 13 374 =1 1/8 - =745 (3) - - 0.11 125
N TELEX 15- 22 26 21 3/4 +2 5/8 +13.7 17766 19779 24770 0,78 28
N TEXAS INSTRUMENTS 80-110 114 3/4 109 1/4 +9 1/4 +9.2 2437 2905 3161 2521 40
0 VARIFAB 1- 3 3 1/4 1 3/4 + 1/8  +7.6 (3) - - - -

FOOTNOTES: (1) TO NEAREST DOLLA
(2) AVERAGE MONTHLY TRADING VOLUME SINCE IANUA“RY 1, 197
07INDLUWIEISBNDTIUQWJRI!H)Iﬂ)Rl?VIH&J%ﬂ@(HDl"VlTﬂ!ISSUESA!hﬂ)l%ﬁ“’ldSl?BﬂiS

EXCH'APﬁVEW’YORK'EXZHL4NGE'A*VHWERICAN’EX(”L&NGE’(%:0Vlﬂb7ﬂl%€0lnvrﬂm§]ﬁﬂMATKNVAEARlémﬁﬂVle




TRADE * QUOTES

All statistics compiled, computed and formatted by TRADE*QUOTES Inc., Cambridge, Mass. 02139

COMPANY VOLUME (IN 100°S) EARNINGS

PER SHARE| PRICE—

LATEST 12 |EARNINGS

A APPLIED DATA RESCH 5- 13 8 1/8 10 3/8 -1 1/4 =10.7 849 2386 1576 -0.22 -
0 APPLIED LOGIC 1- 3 N/A 1 5/8 0 0.0 (3) - - - -
0 ARIES 1- 2 3 3/8 1 3/8 - 1/2 =26.6 (3) - - - -
N AUTOMATIC DATA PROC 44=- 59 38 57 +1 1/4 +2.2 779 1165 1299 0075 76
A BOLT, BERANEK, NEWMA 6- 8 8 1/2 7 118 -1/2 -6.5 131 165 172 0.24 30
0 BOOTHE COMPUTER 13- 26 23 1/4 25 5/8 +7 5/8 +42.3 (3) - - 1.50 17
0 BRANDON APPLIED SYS - 1 N/A 3/4 + 3/8 +100.0 (3) - - - -
0 COMP ENVIRONMENTS 1- 2 N/A 1 1/4 0 0.0 (3) - - - -
0 COMPUTER EXCHANGE 4= 9 6 5 1/4 -1 -16.0 (3) - = = =
A COMPUTER INVESTORS 8- 13 8 7/8 12 3/8 0 0.0 649 779 673 0.61 20
0 COMPUTER METHODS 1- 2 N/A 11/8 + 1/8 +12.5 (3) - - - -
0 COMPUTER PROPERTY 6- 9 N/A 8 1/2 +1 1/2 +21.4 (3) - - - -
N COMPUTER SCIENCES 9- 13 16 13 3/8 +3/4 +5.9 6272 9724 8321 0.03 446
0 COMPUTER TECHNOLOGY 5- 11 N/A 10 1/ +3 1/4 +44.8 (3) - - - -
0 CTC COMPUTER 2- 4 5 1/2 37/8 - 3/8 -8.8 (3) - - - -
0 COMPUTER USAGE 5- 16 6 1/4 10 1/2 + 1/4 +2.4 (3) - - -2.05 -
A COMPUTING + SOFTWARE 27- 45 45 5/8 44 1/2 +6 7/8 +18.2 3115 2895 2879 125 36
0 COM-SHARE 4= 6 N/A 5 7/8 + 7/8 +17.5 (3) - - - -
0 CYBERMATICS 8- 11 12 3/4 10 - 5/8 =5.8 (3 - - - -
0 DATA AUTOMATION 1- 4 N/A 3 1/2 +1 5/8 +86.6 3) - - - -
0 DATA DYNAMICS 1- 4 N/A 3 L2 0 0.0 (3) - - - -
N DATA PROC FIN + GEN 11- 19 16 3/4 17 5/8 +1 1/2 +9.3 5964 5718 6803 0.64 28
0 DATA SYSTEM ANALYSTS 2- 3 N/A 1 3/4 - 1/4 =12.5 (3) - - - -
0 DATRONIC RENTAL 2- 4 5 3/4 31/8 + 3/8 +13.6 (3) - - - -
A  DEARBORN=-STORM 24- 37 20 1/4 37 +3 1/2 +10.4 771 1114 1366 2:1) 18
0 DECISION SYSTEMS 1- 1 N/A 5/8 + 1/8 +25.0 (3) - - - -
SOFTWARE 0 DIGITAL APPLICATIONS - 2 4 ) 1 W7 + 1/8 +9.0 3 - - - -
0 DIGITEK 1- 2 N/A 1 5/8 - 3/8 -18.7 (3) - - - -
& A DPA, INC 4- 8 6 1/4 7 5/8 + 3/4 +10.9 1369 1512 1409 0.63 12
SERVICES 0 EFFICIENT LEASING 1- 3 3 3/4 2 1/4 +1 1/4 +125.0 (3) - - - -
A ELEC COMP PROG INST 3- 7 8 1/2 6 + 1/2 +9.0 369 369 533 0.01 600
N ELEC DATA SYSTEMS 31- 85 159 79 -1 3/8 -1.7 (3) - - 0.75 105
A GREYHOUND COMPUTER 7- 11 11 10 1/2 - 1/4 -2.3 428 896 750 0.76 14
0 INFORMATICS 7- 12 10 1/4 11 7/8 42 1/2 +26.6 (3) - - 0.13 91
0 INTL COMPUTER 2- 6 5 3/4 5 - 1/4 -4,7 (3) - - - -
L INTL COMPUTER SCI 1- 2 N/A 1 3/4 0 0.0 (3) - - - -
N LEASCO 16- 22 16 1/8 19 7/8 - 5/8 =3.0 6144 7973 10471 0.03 663
0 LEVIN-TOWNSEND 5- 9 71/8 7 1/4 +1 1/8 +18.3 (3) - - -0.74 -
0 LMC DATA 1- 1 N/A 1 + 1/8 +14.2 (3) - - - -
0 MGMT ASSISTANCE 1- 2 N/A 7/8 - 7/8 =50.0 (3) - - - -
A MANAGEMENT DATA 8- 11 20 9 1/2 - 1/8 -1.2 312 438 356 0.56 17
0 NATIONAL COMP ANAL 1- &4 5 3 +1 1/2 +100.0 (3) - - - -
N PLANNING RESEARCH 16- 25 29 1/8 24 +3 1/4 +15.6 7285 4207 6576 0.68 35
0 PROGRAMMING METHODS 18- 29 17 20 1/2 -1/2 =2.3 (3) - - - -
L PROGRAMMING SCIENCES 1- 3 N/A 1/4 0 0.0 (3) - - - -
0 PROGRAMMING SYSTEMS 2- 4 3 3/4 3 3/8 + 7/8 +35.0 (3) - - 0.14 24
0 SCIENTIFIC COMPUTER 2- 3 2 7/8 2 1/8 0 0.0 (3) - - 0.09 24
0 SCIENTIFIC RESOURCES 1- 2 7 1/2 1 - 5/8 -38.4 (3) - - - -
0 SYSTEMS CAPITOL 3- 6 51/8 3 1/4 - 7/8 =21.2 (3) - - - -
0 TIME SHARE 1- 2 N/A 1 1/4 - 1/4 -16.6 (4:10) - - - -
O TRACOR COMPUTING 2- 4 5 1/4 3 5/8 - 1/4 -6.4 (3) - - -C.44 -
A URS SYSTEMS 7- 11 10 1/4 8 1/2 =2 -19.0 1004 1336 1836 -0.21 -
0 UNITED DATA CENTERS 2- 6 4 5 1/8 +1 1/8 +28.1 (3) - - - -
N UNIVERSITY COMPUTING 21- 32 36 5/8 30 1/4 +5 1/4 +21.0 9650 8612 9932 -1.26 -
0 US TIME SHARING 1- 3 N/A 1 3/4 0 0.0 (3) - - - -
N ADAMS MILLIS 14- 19 11 7/8 16 3/4 -1 3/4 -9.4 942 1398 1474 Lol 14
0 BALTIMORE BUS FORMS 6= 10 N/A 9 3/4 +1 +11.4 (3) - - - -
A  BARRY WRIGHT 8- 13 12 1/4 10 3/4 - 7/8 -7.5 1284 750 1291 0.44 24
A CAPITOL INDUSTRIES 17- 22 42 1/4 17 1/2 -2 3/8 -11.9 1536 2074 1797 0.92 19
A DATA DOCUMENTS 18- 29 25 3/4 25 1/4 -3 1/8 =-11.0 300 176 254 1.51 17
0 DATA PACKAGING 7- 10 19 8 7/8 +1/2 +5.9 (3) - - -0.03 -
N DENNISON MFG 22- 31 18 7/8 31 1/4 +4 1/2 +16.8 2020 208 2640 1.4/92 16
N DUPONT 130-145 102 144 1/2 +5 +3.5 2399 3168 3163 6.76 21
SUPPLIES N ENNIS BUSINESS FORMS 10- 13 16 11 3/8 - 1/2 -4.,2 3136 875 1645 0.60 19
& 0 GENERAL BINDING 25- 31 28 30 + 1/4 +0.8 (3) - - 0.86 35
0 GRAPHIC CONTROLS 6- 10 14 1/4 9 3/4 +1 7/8 +23.8 (3) - - -0.21 -
ACCESSORIES 0 LEWIS BUSINESS FORMS 10- 13 16 3/4 11 - 1/2 -4.3 (3) - - 0.79 14
N MEMOREX 54— 78 116 1/4 69 1/8 +1 1/8 +1.6 7573 5828 7217 0.83 83
N 3M 96-116 103 5/8 113 3/8 +4 5/8 +4.2 3113 3909 4406 3.35 34
0 MOORE CORP LTD 37- 42 N/A 40 3/4 +2 +5.1 (3) - - - -
0O REYNOLDS + REYNOLDS 37- 50 42 3/4 50 +2 3/4 +5.8 (3) - - 1.52 33
A  SAFEGUARD INDUSTRIES 10- 15 13 1/4 14 -1/2 =3.4 1032 1260 1429 0.78 18
0 STANDARD REGISTER 19- 23 28 1/4 20 1/2 -1 1/8 -4.,9 (3) - - 1.82 12
N UARCO 25- 30 34 1/2 28 1/8 + 7/8 +3.2 616 1079 680 1.92 35
N WALLACE BUS FOR!S 18- 23 19 5/8 22 3/4 +1 5/8 +7.6 363 572 419 1.18 19
COMPUTER STOCKS 17-24 30.01 23.14 +1.02 | +4.61 0.69 33.5
AVERAGES

DOW JONES INDUSTRIALS | 831-920 | 791.84 | 920.39 +22.05 | +2.46 3.03 18.0




GRAF/PEN

SOURCE DATA AUTOMATION

LAWRENCE A. FEIDELMAN, Vice Pres. ® Information Spectrum Inc., Cherry Hill, N.J.

The computer data entry business is dynamic from
both its technical and marketing viewpoints. It is
ripe for the innovative company. The process of
providing everyone with an easy means of commu-
nicating with the computer at a low cost appears
to be its basic challenge. A data entry device,
known as the Graf/Pen and developed by Science
Accessories Corp. of Southport, Conn. is represen-
tative of how an innovative company can meet
this challenge.

Graf/Pen employs a data entry technique for
both graphical and alphanumeric input requiring
little change to present data preparation proce-
dures. The device uses a specially-designed ball
point pen to enter data into the computer system
simultaneously as the information is recorded onto
a document. Its simplicity of use is a tribute to the
inventor, Dr. Albert Whetstone, a physicist who
developed the technique from spark chamber ex-
periments. Science Accessories, which started in
the physics experimentation business, now has
Amperex (a North American Philips Company) to
back them.

The principle of the Graf/Pen is based upon the
use of sound transmission to define positional
movement of the recording instrument. The equip-
ment consists of a stylus, tablet, and control unit.
The stylus combines a ball point pen (in actuality
any type of writing instrument can be employed)
with a low-energy spark generator located at the
tip of the pen. The standard tablet consists of a
14x14-inch transparent plate with strip sound sen-
sors located on two sides of the plate. Both the
size and 2,000 x 2,000 point resolution are easily
expandable. The sensors pick up signals as gener-
ated by the stylus and transmit the data to a con-
trol unit. The control unit interprets the data from
the sensors to determine the XY coordinate posi-
tion of the stylus at any given time, digitizes the
positional information, and outputs the data to a
magnetic tape, paper tape unit, or to a computer
directly. An optional CRT display unit can show
the data as it is entered. Also, the Graf/Pen can

Mr. Feidelman is a regular contributor o Source Data Automation.
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interact with microfilm viewers. The basic single
unit cost is $2,800. However, with multiple units
in a multiplex arrangement the cost per unit can
be substantially reduced.

The user simply places the document onto the
tablet and then uses the stylus to record the infor-
mation onto the document. Simultaneously, the X,
Y stylus position is digitized and converted to ma-
chine language. A specially-designed hardware
unit or computer software package can then inter-
pret the resultant data.

The basic advantages over light-sensing devices,
such as the light pen, are (1) the stylus looks and
feels like an ordinary ball point pen and can be
employed in the same manner, (2) hardcopy is
simultaneously prepared with no additional cost,
(3) tablet size can be expanded easily and in-
expensively, (4) system costs are dramatically
lower in a remote terminal environment, and (5)
the unit is an unusually versatile, general-purpose
computer data entry device.

The Graf/Pen has been used for the computer
input of graphs, rough sketches of drawings, land
contour outlines, weather patterns, and tracings of
X-rays and other photographic images. (In the lat-
ter case, a frosted lucite plate permits images to be
projected from the rear of the tablet permitting
ease of tracing.) By utilizing various forms design
and character recognition algorithms, the
Graf/Pen can also perform the functions of a
mark-reader, handprint character reader, or key-
board input device. Whereas the mark reader and
handprint character reader require additional
logic, the keyboard input function can be accom-
plished with the present system.

The mark reader function is accomplished by
defining positional marks on the document which
are identified by the location of the pen as the
data is recorded. In order to interpret the informa-
tion on the form (see Fig. 1), a special logic pack-
age, representing an image of the document is re-
quired. Among the advantages of this method are
that dirt does not present any problem, that more
information can be placed on the same size docu-
ment as required by a mark reader, that data is
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Fig. 1—A Graf/Pen being used to mark, and enter data simul-
taneously from, « MODERN DATA Reader Service Card. The
metal strip built into the side of the tablet at the right of the
card (top on photo) senses sound waves generated by a spark
produced at the pen’s tip. Another strip, not shown in this
close-up photo, is built into the tablet above the card.

more easily read, and that forms can be designed
primarily for the user’s benefit rather than the ma-
chine’s.

A more sophisticated recognition algorithm can
permit on-line handprint character recognition.
Due to the on-line monitoring of recorded data, a
more accurate handprint technique than is other-
wise available can be obtained.

The keyboard input function is accomplished by
placing a keyboard layout on the tablet. As the
pen is placed over a particular character box, its
position is converted into the character’s ASCII
code. Many keyboard layouts can be strategically
placed on different parts of the tablet, or they can
be overlaid, with a code indicating the level being
referenced.

Graf/Pen terminals can be placed on-line or off-
line and coupled with many other terminals con-
nected to a central control unit. CRTs, for ex-
ample, can be used in conjunction with the
Graf/Pen not only for verification, but, by over-
laying a form on the tube face, for direct, inter-
active applications as a light-pen replacement. But
here we open a whole new range of promising
areas for the Graf/Pen, and this being a short col-
umn, we leave enumerating them as an exercise
for the reader’s imagination. A
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SUCCESSFUL
SALES ORGANIZATIONS
NEEDED

BCD Computing Corporation needs sales cover-
age throughout the United States. With a dra-
matically demonstrable product — the DIMBO-10,
you can immediately direct your organization to
new profits.

If you are systems and applications oriented in
your selling, you need the DIMBO-10.

! For additional information on BC-DC, DIMBO-
il 10, and Profits, contact:

Gerald Miles

BCD Computing
Box 240

Buffalo, N.Y. 14225

[SES S rs BEERS ]

MODEL 760 DATA CENTER

-

CHANGES THIS

IO THIS

UNIQUE DESIGN
ALLOWS FASTENING TO
ALL MODEL 33 TELETYPES®
IN SECONDS WITH
NO TOOLS REQUIRED

Write For Details

DIVISION

Numeridex Tape Systems Inc.
| 471 wesT NORTH AVENUE

| CHICAGO, ILLINOIS 60639 TEL. (312) 772-6400
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UP THE SYSTEM DOWN TIME

MAN THE RESOURCE vs.
THE RESOURCEFUL MAN

FRITZ KINDERHAUFEN ® Lajitas Mgt. Assoc., Alpine, Texas

EDITOR’S NOTE: Mr. Kinderhaufen’s Decem-
ber column, “Where did all the Flowers Go?,”
discussed the subject of motivation. Essentially,
the redoubtable Mr. K’s point was that, because
a good man is self-motivated, systems people
should not try to motivate employees as much as
“to minimize those things we do to de-motivate
our employees.” The following letter, from one of
"MODERN DATA’s readers, replies to that column, Mr.
K’s reply to this reply is appended.

Dear Mr. Kinderhaufen:

I would like to comment on your stimulating
article in the December issue 0f MODERN
pATA regarding the motivational problems of
systems personnel. I absolutely agree with
you that motivation is a naturally inherent
characteristic of life. In fact, I also support
your view to relying on the natural motiva-
tional tendencies of a project rather than a
functional organization. It is certainly an
ideal to shoot for in the absence of anything
better. Organizational life, however, is real-
ity. And if you ask: “Where did all the flow-
ers go,” I can only say that I have been ask-
ing this same question for many years, since 1
was one of those nuts who entered the field
because of my interest in it and quite naively
disregarded the other aspects of the job,
pleasant or unpleasant. I belonged to this
small group of “self-motivators”™ so widely
praised and exploited by managers. Here are
a few comments on some related subjects,
based on my 15 years in the field.

1. There are never enough challenging as-
signments to go around. At least 85 percent
of all projects are routine or a revamping of
another one. 2. Many of the most interesting
and challenging assignments potentially (but

[ ==

Mr. Kinderhaufen is a regular contributor to Up The System Down Time.
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not actually) present today are usually not
big money-makers and are therefore not ade-
quately supported. Everybody keeps talking
about “civionics” but, as long as there are no
major investments made, the jobs (expected
to be really innovating and satisfying) will
not materialize. 3. I presume that your article
was aimed primarily at large corporations. In
this regard, my experience has been that re-
wards and promotions are not distributed on
the basis of merit but of political ability. In
fact, the technical aspects of a job are consid-
ered by management the least important, and
the engineer is the necessary evil who can be
bought and sold by the pound. 4. The project
organization has no stability on a long-term
basis. There is no guarantee that there will be
a “next project” to follow. This is especially
important whenever engineers approach the
“critical” age of 40 to 45, at which time they
can expect to be laid off for no other reason
than their age. This noise about obsolescence
is a recent invention by management, for it is
quite illogical that they really believe that a
theoretical knowledge of mathematics and
“textbook” science can completely substitute
for the seasoned experience of an older engi-
neer. As long as engineering (and all human
endeavors, for that matter) contain elements
of “art” (i.e., intuition) rather than being a
“pure” science, experience will always have
an intrinsic value. Be that as it may, however,
the fact is that, under external pressures, the
perpetuation of the job becomes more impor-
tant than the technical aspects. This is, of
course, well known but not often talked
about. Although it is equally true about func-
tional and project organizations, the project
organization tends to emphasize it more be-
cause of its inherent instability. The project
of bear catching is fine because everyone tac-
itly assumes that the supply of bears will
never run dry. But if we accept that motiva-
tion is a natural characteristic of life, we must
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not consider it “unethical” if a man is “natu-
rally” motivated to stay on the job as long as
he can, for starvation is probably a more
powerful motivator than the intellectual satis-
faction of designing a gadget, system, or
whatever.

Let there be no misunderstanding. In gen-
eral, no engineer would ever mind constantly
putting himself out of business by completing
project assignments. What he does mind is
being thrown on the garbage heap at a cer-
tain age bracket. Especially so if he “wasted”
his time on technical matters and ignored the
political aspects of his job. 5. At a large orga-
nization, there are several projects carried on
simultaneously which are supposed to share
certain resources and services. In my ex-
perience, resource sharing is a matter of poli-
tics; since there are never enough resources
to support equally every project, it becomes a
political matter as to who should and who
should not get the support. 6. Most large
companies have a relatively slow growth rate
which permits a climate in which the techni-
cal output is least important and the political
output is most important. Small wonder,
then, that efficiency is about 10-20 percent.
This is why there is no engineering shortage
brought about by the fact that older engi-
neers are eliminated. On the surface, their
knowledge appears to be going down the
drain while there is a perpetual cry for more
engineers. But at this low efficiency, there is
no need even for many of the presently em-
ployed engineers. There is an abundance of
talent and experience, but these resources are
poorly utilized. 7. What has that got to do
with motivation . . . Well, no matter how we
would like to sweep the truth under the car-
pet, the fact remains that the most “natural’
motivation is for survival and not for project
execution. Only the youngest and greenest
engineer thinks otherwise. And “that’s where
all the flowers went!”

Stephen Smith
San Francisco, Cal.
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Dear Mr. Smith:

There are a number of serious questions
raised in your letter and my major reactions
are as follows:

THE SAKE OF CHANGE

There is a profound irony here. We live in a
vortex of technological change which de-
mands constantly quicker responses and
more, always more, operational flexibility. We
see ever decreasing product cycles and shifts
in consumer attitudes that seem to doom any-
thing that is static to an ever mounting trash
heap. We see products become obsolete be-
fore we have had a chance to get the bugs
worked out of them. Our companies are man-
aged by men increasingly forced to make de-
cisions and revise those decisions in an atmo-
sphere devoid of the luxury for quiet
reflection. Politics, yes . . . but the politics of
survival. It is ironical that we technicians
who fire the cauldron of technological change
should feel victimized by its consequences.

DIRTY PRACTICAL POLITICS

We have rarely worked with a company in
which most employees were not keenly
aware of “politics.” The word as commonly
used refers to the collection of contacts,
friendships, alliances, and ambitions of em-
ployees who are motivated to get ahead. The
only certain thing about company politics is
that when we win our point, it is with merit,
hard work, and our ability to work with all
the facts. When we lose, it is due to behind-
the-scenes political cunning exercised by un-
ethical parties upon ignorant management.
Because of the fickle nature of politics, we
must be ever wary that our activities contrib-
ute to the objectives and survival of a com-
pany. We must constantly be alert to learn
what those objectives are and to evaluate the
economic consequences of what we do. Oth-
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erwise, there is always a politician who will
pounce when we don’t appear to have these
points thoroughly covered.

The existence of politics, even unethical
politics, is more than just a fact of life; it is a
personal necessity. How sterile and humili-
ating it would be to live in a world of perfect
justice in which our failures could result from
nothing but our own incompetence. . .

Your letter, Mr. Smith, is a sobering warn-
ing to any young man who will take the time
to read it carefully. You say that you entered
the field because of your (technical) interest

. and disregarded other aspects of the
job. . . . Most of your letter points out frus-
trations resulting from the disregard of “orga-
nizational reality” by the professional, and
from the ignorance of technical realities by
managers, owners, and administrators. You
say that “. . . starvation is . . . a more pow-
erful motivator than . . . intellectual satisfac-
tion . . . ,” warning us that we must see be-
yond the technical aspects of a project for in-
tellectual satisfaction and continuing success.

Perceptive management is now pursuing
the future, but through more flexible project
management approaches. Our environment
will not tolerate over-speculation.

POINT AND COUNTERPOINT

But what I have said so far perhaps over-
simplifies your particular situation, as you did
enumerate several cogent and worthwhile
points which are quite likely in the minds of
many individuals like yourself who are in a
similar position. So that these points are not
passed by too glibly, let me address them as
you have described them.

1. “There are not enough challenging assign-
ments to go around.” True, and companies lose
capable people regularly because no one takes
the initiative to put it all together. Few would
bet that Orville Wright’s contraption could
fly, but then there are few Orville Wrights.
There has been considerably more than 85%
of the original effort subsequently expended
on revamping his project. Challenge, like
beauty, is in the eye of the beholder.

2. “Civionics.” Much could be done in areas
such as transportation and construction.
There is an obvious need and people are anx-
ious to pay for any acceptable project. If we
could lay-off politicians and company v.p.’s
in equitable proportions during economic
squeezes, perhaps we would have the right
mix to staff such projects. The frightening
problem we would then face is whether poli-

ticians can manage complex projects which
managers fear to try. ... Keeping custo-
mers happy is much more complicated than
merely landing men on the moon.

3. “Not merit but political ability.” Engineers,
like other living things, cannot exist in a vac-
uum. They must communicate — i.e., relate,
coordinate, and cooperate — with their asso-
ciates. And the larger the organization, the
larger the number of associates. “Ivory
tower” engineers can be and are being re-
placed by computers, since they have all of
the disadvantages and few of the advantages
of their replacements. Even computers are
judged on their I/O capabilities. (But not
only on their I/O capabilities!)

4. “The project organization has no stability.”
True, thus no one waits for his boss to drop
dead. All he has to do is weaken. The static
organization is increasingly in trouble be-
cause of its stability. Let us respect the struc-
tured organization as befits the condition of
that which is established; but let us not envy
the drowsy periods, the sluggishness, and the
restricted view-points that accompany its
condition!

5. “Resource sharing.” 1 am reminded of a
slogan under a coat-of-arms which goes
somewhat like this, “Battle only with the cer-
tainty that virtue is with us.” It is true that
there is contention for resources, but, in a
macro sense, that’s the motivational attrib-
ute which we use to distinguish between
the quick and the dead.

6. “Slow growth rate and poor utilization of
skills.” Management tends to treat technical
specialists as resources, and therefore seeks
the maximum output for the minimum in-
vestment. It is a general rule that the most
specialized tools are quite expensive and lim-
ited to a very few uses. Perhaps it is unfair
that the same rules which apply to tools and
machinery also seem to apply to human re-
sources as well, but the answer requires a
very human judgement of tradeoff values by
employees, customers, and stockholders.

7. “Natural motivation is for survival, not
project execution.” If there is a conflict, then
survival is the only choice. But if a company
cannot execute its projects, there is no sur-
vival. When you are choked by an organiza-
tion in which politics, incompetence, or igno-
rance regularly prevent project execution,
you must change the environment or leave it.
This country was founded on the belief that
no man should have to play in a game that he
can’t win. Accept no arbitrary handicaps! A
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san-ga-mo-dems

(sariga mo demz), ad;.

1: Modems compatible with Bell data sets and all business machines. 2: Modems
compatible with the F-57951, F-58012, F-58118, 1000A, 1001A, or 1001B data coup-
lers. 3: Modems that have been supplied for over eight years to the communica-
tion industry. Also see SANGAMO: 1: A company that has a data test center for
your use in proving-in modem performance. 2: A company that is delivering 300
bps, 1200 bps, 2000 bps, 2400 bps and 4800 bps modems. 3: A company that pro-
vides on-site service, repair center service and schools for training your techni-
cians. 4: A company that guarantees a full one year warranty.

To find out what Sangamodems can mean to you, call or write:

Communication Systems

Visit B ' Springfield, lllinois 62708
isit us at Booth 2507 SJICC Phone: (217) 544-8411

Telex: 406-421

SANGAMO

ELECTRIC COVIPANY
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A SQUINT AT OCR

J.P. TIRESIAS ® New York, N.Y.

Why after a decade of development work and uni-
versal recognition of the need for better input, has
optical character recognition (OCR) floundered
so badly? We have taken the opportunity in these
columns to note the overzealousness of investors,
advisors, and entrepreneurs in the EDP business.
Now we have an opportunity to stimulate the con-
science of the user about his lack of enthusiasm
over OCR.

OCR seems to be the perpetual premature dar-
ling of the computer industry. OCR units are ped-
dled by three groups: mainframe manufacturers
(IBM, CDC, GE, Honeywell, NCR, Univac);
publicly-owned independents (Cognitronics, Far-
rington, Optical Scanning, Scan Data, Scan Optics,
Recognition Equipment, etc.); and non-public in-
dependents (Datatype Corp., Infoton, etc.). It is
difficult to determine the computer manufacturer’s
role and success in this business, but we have a
clear picture of how independents work.

Two major criticisms have been made of the
OCR people — unsettled technology and deficient
marketing. The basic technological dispute centers
around the virtues of matrix photo-electronic dis-
cernment of characters versus the outlining tech-
nique of the flying spot scanner. Beyond this are
other ramifications such as standardization of type
fonts and document input.

Shortly after the commercial success of the elec-
tronic computer, talk began about the inadequacy
and inefficiency of punched cards. Complaints
continue to this day! However, even the advent of
key-to-tape input devices has failed to diminish
substantially the popularity of punched cards. One

J. P. Tiresias is a pseudonym for an individual at home in both, the industrial
and financial communities. This column, which represents opinions garnered
from many specialists, interprets significant trends in the EDP marketplace.
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reason for this is the reluctance of IBM to give up
this extremely lucrative part of its business.

Bob Burns, president of Scan Data, says that, “If
IBM were to put a major marketing effort behind
its OCR business, it would help the entire OCR
segment of the industry.” But IBM will not push
OCR until somebody else makes significant prog-
ress in the market-place. Conversely, nobody else
has a chance until IBM ends its prolonged affair
with the punched card.

Estimates of keypunch installations range from
400,000 to 800,000 units. If there are between 70,-
000 and 75,000 computer installations in the coun-
try, that leaves an average of five to ten input
units per computer. Published estimates indicate
that there are less than 1,500 OCR installations
and perhaps even fewer than 1,000. It is said that
some of these are running at less than 50 percent
of capacity. These figures do not represent a
healthy prognosis.

A case in point is that of Farrington Manufac-
turing Co. Farrington, a pioneer OCR indepen-
dent, was founded and led by a respected “techy
type,” Dave Shepherd, who was blamed for Far-
rington’s failure to freeze design. While his techni-
cal ability was never in question, it was said that
he lacked managerial ability. Result: Shepherd left
to start Cognitronics. After Shepherd’s departure,
it is noted that Farrington failed to evidence in-
novation or increase marketing, and apparently
adopted some very funny accounting practices.
End result: Chapter Ten. OCR’s reputation has
been adversely affected by such events as the Far-
rington failure.

Promises to make OCR available to all data pro-
cessing users and claims to have a $3,000 to $50,-
000 unit for everyone will come forth. “But,” says
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Philip Meyer, OCR securities analyst for F. Eber-
stadt Co., “be wary. Few of these firms have ade-
quate follow-up R&D.” The principals will gener-
ally be limited to one product or product line.
Worse yet, they will lack marketing power in a
market segment that will need a great deal of it in
view of ease of entry at the lower end. Many will
enter the commercial market, fail, and — if lucky
— end up in the OEM trap. Not all new OCR
companies fit this description, but study and dis-
cretion by investors is strongly advised.

IBM must eventually put aside its low market-
ing profile in the OCR area and do some mis-
sionary selling. An economically viable alternative
to keypunch must be offered to match the needs
and speeds of new computers. Few see this hap-
pening this year. Some see it within three. The
problem now is less and less the viability of al-
ternatives — what is becoming increasingly impor-
tant is IBM’s willingness to market aggressively
these alternatives, one being OCR. (There are,
however, some signs that IBM is becoming more
aggressive in OCR and on-line data entry as al-
ternatives to punched card input.)

IBM and other manufacturers, such as CDC,
can offer something else as well. They can develop
creative applications and software support. IBM
however, has indicated that it will not introduce
OCR units with as many options as, for example,

Scan Data does. IBM can provide creative appli-
cations assistance and marketing support, but only
for units it is willing to market.

Another obstacle for independents is the reluc-
tance of users to purchase or long-term lease from
them. When technology changes so frequently it is
impossible to expect more.

Meyer maintains that mainframe manufacturers
have a good chance of maintaining their current
60% to 65% of the OCR dollar market. “Profitable
OCR needs the reasonably broad applications sup-
port, marketing, and financial resources of the
mainframe competitors,” he says. He believes that
the largest and most profitable market will be in
the $75,000 to $250,000 range largely due to its
dominance by mainframe manufacturers. While
the $3,000 to $50,000 small machine may well cap-
ture a good portion of the overall market; profit-
ability for independents is likely to be elusive in
this segment. Conclusion: OCR is unlikely to be
highly profitable for the little fellow.

Ultimately, responsibility and responsiveness of
users becomes the issue. Little interest, daring,
and creativity has been shown by them. What a
refreshing innovation it would be if the user took
it upon himself to demand what he knows is avail-
able and would probably fulfill his needs without
waiting for a decree from papa-IBM.

Meanwhile, double-knits, modular housing, and
attractive P/E’s continue to hold swav. A

COMM-PUTE SERVICE
A Communications Expert As Close As Your Keyboard.

Comm-pute Service is a library of programs for design or auditing of com-
munication systems. Offered on time-sharing, Comm-pute includes pro-
grams for rate retrieval, design calculations and system optimization.

Originally developed for our own consulting practice,
we now offer Comm-pute to everyone involved in com-
munication system planning or management. The library
includes programs to help solve virtually any question re-
lated to system design or cost. For example:

What are the configurations and costs for various
system approaches?

For WATS, which bands, and how many full,
measured, and overflow trunks?

For private line, how should terminals be con-
nected; what channels should be used; when are
wideband, Telpak, or multiplexers economic; where
should they be installed for least cost?

What is the system throughput and how can it be
optimized; what are the effects or errors, block
sizes, line speeds and overhead?

Comm-pute does three things for all users, both experts
and novices.

Comm-pute is fast, saving the expensive time of a
designer, freeing him from computational drudgery
for more creative work.

Comm-pute is powerful, performing complex cal-
culations which the designer could not afford the
time to undertake. Designs can be based on thor-
ough analysis, rather than risky approximations.

Comme-pute is cost-justified. A typical design costs
under $30. A design mistake of one Band 1 WATS
line, or 100 miles of private line channel could
cost 10 to 20 times more than the cost of Comm-
pute to get accurate results! You can’t afford not
to use it!

If your system design is already complete, use Comm-pute to audit the sys-
tem for cost reductions, or for system additions.

For information on Comm-pute — the Consultant at the Keyboard — contact:

BERGLUND ASSOCIATES, INC.

Consultants in Applied Telecommunications
1060 Kings Highway North, Cherry Hill, N. J. 08034
609-667-4700
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STATUS REPORT

Time-sharing issues are currently somewhat ob-
scured by the general lackluster performance of
the industry. But there are still many issues which
do affect users and practitioners, and which
should be reviewed at this point in time.

With the recent shakeout of companies in this
area, it is little wonder that customers are wary of
time-sharing. Some have come to consider the ser-
vice a “frill” rather than a necessity, partly the
result of over-selling. Also, the industry has not
been especially successful in supplying com-
mercial applications. Difficult times are not yet
over.

One specific area of difficulty is among the inde-
pendents. Almost miraculously, a fair number re-
main in business. Even a short six months ago, I
was among those predicting that consolidation
was the only route to salvation. Alas, this was not
to be. The entrepreneurs are stubborn men, and
somehow many have managed to survive without
selling out. Part of the reason for this can be at-
tributed to the type of individual who ventures into
these new areas—“personalities” standing in the
way of companies getting together. Whatever the
outcome, it does not look like consolidation is a
good bet at this time.

The investment bankers have walked away, the
underwriters have walked away, the financial
analysts and customer’s men have walked away,
the customers have walked away, and the time-
sharing people are even walking away from each
other. Where does this leave them in the future?

Robert F. Guise, Jr. is Chairman of the Board, Com-
Share, Inc., Ann Arbor, Michigan, and President of the
Computer Time-Sharing Services Section of the Asso-
ciation of Data Processing Services Organizations

(ADAPSO).
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TIME-SHARING TOPICS

ROBERT F. GUISE, Jr. ® Com-Share, Inc., Ann Arbor, Mich.

EDITOR’S NOTE: Writing a time-sharing column in
a down market is like selling refrigerators to Eskimos.
Nevertheless, we believe that as time-sharing con-
tinues as a moving force in the industry, more and
more users must continually evaluate the services
available to them. Time-Sharing Topics will address
itself to new and unusual time-sharing applications,
the manufacturer’s role, the new technology, in-house
time-sharing, and the industry’s relationship with other
business and the economy. Your opinions and reac-
tions are welcome.

Fortunately, there are still those who believe
that time-sharing is a legitimate service with a
brilliant potential. From this hard-core group, the
new time-sharing industry will arise. You may ex-
pect more rigorous standards and better applica-
tions, particularly in the business area (since that
is the greatest potential market), and better sup-
port from private capital sources and the market.
Since we are looking up from the floor, I can only
say the future will be better. While we have our-
selves to blame for the current situation of time-
sharing—the over-optimism, the narrow marketing
—we own some fairly respectable accomplishments,
and these solid developments will see us through.

Of course, as always, the final burden of proof
falls on the user and potential user. Customers and
potential customers perusing the current menu of
services available can pretty much count on their
being around for awhile. If they've lived through
this blood bath, chances are better for further sur-
vival. But this does not guarantee survival, of
course; users must determine their own standards
for evaluating the companies they want to do busi-
ness with. Emphasis should be on genuine need and
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the services available. Here it is as much the user’s
responsibility to determine need and credibility as
it is the time-sharers. Users should not immediately
expect the price of time-sharing to go down just
because time are rough. If anything, it is just the
contrary, prices are going up. Nothing much can be
done about this condition until we have more
standardization and cheaper equipment, and until
telephone line charges and restrictions are clarified.

In this connection, and as president of the Com-
puter Time-Sharing Services Section of the Associ-
ation of Data Processing Service Organizations
(ADAPSO), I can say that every effort is being
made in our struggle with the telephone com-
panies. Many dollars and man-hours both of the
Association companies and individuals are being
expended to check the telephone companies’ ef-
forts to wear down the time-sharing services in-
dustry. In the past year, Bell System member com-
panies have, on a painstaking state-by-state basis,
filed tariffs raising the cost of transmitting digital
data on telephone lines by as much as 600 percent.
With their far vaster resources, it looks like Ma
Bell is in a position to wear us down. But I can
assure you that no relaxation on the part of coop-
erating time-sharing firms is intended. Further-
more, the prospect of the FCC accepting wide-
spread utilization of microwave for data
transmission (which makes far more sense any-
way ) is ever-present, and stands to circumvent the
dependency on lines.

Any effort to establish the so-called nationwide
utility is temporarily bogged down by a similar
personality impasse, both corporate and individ-
ual, and by a lack of acceptable standards.
Granted, little has been done to create these stan-
dards. When some of our other battles are fought
and won perhaps more attention can be devoted
to constructive efforts such as communication
standardization and equipment compatibility.

One trend you can safely bet on is towards more
and more applications-oriented service. Time-
sharers have learned from the present crisis that
you cannot be all things to all people. Those ser-
vices which are data base-related will continue to
function on that basis. The dream of publicly-
available sources of common data in huge files is
over. The dream of an individual company estab-
lishing, marketing, and maintaining a truly na-
tional data network is all but over. That one dies
hard.

Practical applications that fulfill legitimate
needs in a controllable and contained environment
are what both customer and time-sharer alike
should be looking for. After all the mea culpas are
over, time-sharing will have a brilliant future. It
takes times of trouble to strengthen a young, dy-
namic industry. I, for one, am confident that it will
survive and prosper. A
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Take

a
ballpoint
pen

and

simply
solve
your
input

Researchers at GE's Schenectady F
Development Center wanted to test out some new
interactive graphic techniques, but quickly and at low
cost. So they connected a Graf/Pen system to their
graphic terminal.

Graf/Pen is a ballpoint with a difference. It uses a
tiny spark that sends sound signals to mylar strip
microphones that record x and y coordinates. Be-
cause sound is used, data input is very simple. No
software, no costly interfaces, none of the start-up
problems often associated with graphic input.

If you have a data entry problem involving written,
drawn, formatted or graphic information, chances are
that Graf/Pen can help solve it. Simply.

Let us hear from you.

faTs et e s e e S e e =3 |
| Please tell me more about Graf/Pen. | have an input problem | |
| want to solve, simply. in the following application area |
| |
|
| Name |
: Title I
| Address :
| City State: Zip |
I |
| m ACCESSORIES |
| |
| 65 Station Street, Southport, Conn. 06490 |
Telephone: 203-255-1526 |
| iary of Amp ic Corp. a North American Philips Company |
|
e R e e e S e e Y J
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ON CENTERS

DATA CENTER INVOLVEMENT IN
THE SOFTWARE MARKET PLACE

The line between data centers and software firms,
at one point as thick as a quantum jump in P/E
ratio, is now barely discernible in many cases. The
reasons, can be reduced to two.

Software firms are realizing the comfort that
monthly repetitive processing (and its monthly re-
petitive income ) can bring to an otherwise all too
chaotic earnings pattern. To put it more bluntly,
the data center work is a nice cushion to have.

Conversely, a good many data centers are realiz-
ing the profit potential of software, particularly
proprietary “packages.” Neither activity is alien to
the other — indeed, for a host of reasons, not the
least of which being the resultant stability one
could give the other, data centers and software
firms might willingly become marriage partners.

Admittedly, data centers and software firms
have their differences. Data centers are unroman-
tic data factories with a frequent odor of hard
work usually enveloped in a general atmosphere of
nit-picking accuracy. Software firms, on the other
hand, have the allure of creativity, challenging op-
portunity, and most of the good buzz words. For
instance, even when they do get involved in data
center work, they would prefer to call it “facilities
management.”

There is also, however, an underlying similarity
between the two: both are comprised of data pro-
cessing professionals. That is, the men and women
who are in either of these businesses have chosen

In July 1966, L. A. Welke founded International Com-
puter Programs, Inc., publishing the “ICP Quarterly,”
a catalog of available, saleable computer programs.
ICP also conducts executive seminars on the purchase
and sale of computer programs, and undertakes con-
sulting and marketing research projects in the software

industry.
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L. A. WELKE ® International Computer Programs, Inc., Indianapolis, Ind.

EDITOR’S NOTE: Each month this column will ad-
dress itself to specific issues and problems confront-
ing the data processing services industry, particularly
as it relates to the data center segment. Various ser-
vices, including applications, software, consulting,
time-sharing, and data facilities management will be
covered, and reader suggestions and comments are
encouraged.

to put their money where their mouth is. They live
on the profitable employment of computers and
the intelligent processing of data within the con-
fines of market needs.

Not many EDP managers have the constraints
that data center management has. For example,
the center manager is not only confronted with a
budget; the penalty of budget violation for him
might well be an educational experience in bank-
ruptcy proceedings.

This leads a data center operator into both min-
imizing his costs and maximizing his return on in-
vestment. If he can see that in-house programming
will allow him to offer a new service or satisfy a
client’s needs at five times the cost of doing the
same thing with a package, he’ll take the package.
But if he has no choice other than to go the in-
house route on programming, you can bet he’ll try
to get as much mileage out of that system as is
possible. One way, obviously, is to sell it as a pro-
prietary product outside of his marketing area.

Both practices are sound. The first has made the
data center industry a prime target for anyone sell-
ing software packages. Because of it, the centers
have been able to quickly get into new services
with a minimum of investment and time.

The second, that of selling software, has earned
them an extra coin in a natural adjunct to their
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normal business. Some of the best software prod-
ucts on the market have come from data center
environments, where multi-client use has provided
universality and proof of operability. And if the
data center has determined the geographical area
it can service, they can sell the software package
throughout the rest of the country.

The third act of data center involvement in soft-
ware, after buying and selling for their own port-
folio, is their selling of software for a third party.
Sometimes a center will act as an agent for an-
other center; more likely, they will undertake an
agent responsibility for one of their good (and
large) client companies.

The data center which does this best is prob-
ably one that is already familiar with the problems
— and needs — of the marketplace. The origina-
tor of the software under these circumstances, e.g.,
a Fortune 500 company, may not want to gear up
a marketing effort to sell packages. And yet that
originator can realize a return on his investment
by having the package marketed by someone.

The center thus provides a service to the origi-
nator who earns an income otherwise not avail-
able, the public gets a package that otherwise
might not get to the marketplace, and the center
itself has another source of income. Everybody
wins. But the center must also be familiar with the
market and know how to structure the proper rela-
tionship for on-going support and maintenance of
that package with the originator and/or the buyer.
Or everybody loses!

A good number of these marketing relationships
between the regular computer user and a data
center already exist. More are in the negotiating
stage. It’s fair to assume it will become a common
practice in the industry.

Finally, a thing that is happening in the market-
place with increasing frequency involves the soft-
ware source, be it data center or software firm,
which first sells a package program and then not
only installs the system, but runs it well. This can
only be done with a total — or turnkey — system.

Some industries are more apt recipients of this
approach than others. Brokerage firms, subscrip-
tion fulfillment operations, ad agencies, fund rais-
ing operations — this is where it has happened to
date. The similarity between these cases is that
the program package and all that it embodies
seems to be a full step ahead of the present prac-
tices of the client firm. The client, rather than try-
ing to integrate the new system into this existing
procedure, merely turns the entire process over to
the software seller.

Everything that is happening points to a more
sophisticated marketplace — better sellers, better
buyers, and better results. Maybe someday we’ll
even reach the point of being able to define “infor-
mation.” A
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plotter x 3 = Fasplot

It's a simple equation.

FASPLOT—The time-share analog plotter from
Omega-t Systems, with a pen speed of 10 inches
per second, is over three times faster than the
competition’s 3 ips.

@ Because no special programs are required,
anyone can learn to operate the FASPLOT with only
a few minutes of instruction.

@ The FASPLOT's interfaces include on-line or
local modes of operation, hardwired TTY, EIA, 30
CPS Paper Tape Reader, and Logic Level.

@ FASPLOT is fast, too! It has the capability to
accept inputs from TTY or TTY replacement termi-
nals at 10, 15, or 30 CPS.

@ A tiltable plotting bed up to 90° provides for
convenient viewing while a special muting feature
keeps input terminal operations silent.

FASPLOT: There are three models to suit your
time-share needs. Glen Renfro will be glad to tell
you how FASPLOT can save you time and money.
Write or call him at: Omega-t Systems, Inc.; 300
Terrace Village; Richardson, Texas 75080; (214)
231-5121.

K omega-t systems incorporated )
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TURNKEY FRONT ENDS

In early 1965, IBM made a commitment to a dual-
processor Data Text system utilizing a 360/65 and
a 360/50. The 50 was to serve as a front-end com-
munications processor. After about 20 man-years
of development, some brave soul asked one
of those questions so frowned upon by IBM:
“Couldn’t we do the same thing with only one ma-
chine?” The next version of the system had no
front end. The 65 had a larger memory, and a resi-
dent telecommunications handler, but performance
was about the same.

In the intervening years, there has been little
to suggest anyone’s improved understanding of
front-end processors. The third generation has yet
to make itself felt. The DataNet devices from GE
were the only front ends to gain widespread ac-
ceptance and they have been discontinued by
Honeywell. In place of the DataNet, Honeywell is
now pushing the 516, a device of the same ancient
vintage. At least five front-end companies have
merged out of sight or filed for bankruptcy.

In spite of it all, there is a continuing market for
front-end systems for message switching and gen-
eral-purpose communications processing. The po-
tential buyer must consider a dizzying array of
possibilities. The different vendors have gone in
radically different directions, so the technical eval-
uation is particularly complicated. The spectre of
financial instability haunts every decision. Even
solid vendors re-evaluate their commitments con-
tinually because of front-end development and
support costs. Any one of the present vendors
might be expected to desert the field at any time
for the relative security of Anything Else.

One of the most ambitious front-end vendors is
Comcet. The company is experiencing some finan-
cial growing pains, but the product is particularly
nice. It is a 360-like device with about the power
of a 40. The technical capacities of the support

Mr. DeMarco is a regular contributor to The Systems Scene.
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‘ THOMAS DeMARCO ® Independent Consultant

THE SYSTEMS SCENE

personnel are better than adequate. Several con-
figurations have been running for the past year.

Collins, Marshall and Phillips offer front-end
and message-switching systems that are by-prod-
ucts of Military Command and Control Tech-
nology. Unfortunately, only armies, navies, and
government agencies can afford them.

Among minicomputer companies vying for the
front-end market, Interdata stands out. At least 12
of their small-to-medium configurations are now
running, mostly with low-speed lines.

A number of systems houses have put together
front ends that are worth looking at. One of the
best of these comes from Programming Methods
in New York. The company has two front-end
products, one using the Honeywell 516 and the
other a Tempo processor. Since both Tempo and
PMI are part of the “GTE family of companies,”
there is at least one cubic mile of money behind
them. The line interface hardware on the Tempo
is the prettiest on the market, and very attrac-
tively priced.

Viewed from the 360/370 side, the PMI front
end looks like a tape drive on the selector channel.
All interface software is written at the logical level
under OS. For those already using the INTER-
COMM multitask monitor and file handler from
PMI, cutting in the front end is almost a trans-
parent process. Both front-end products are avail-
able in duplexed configurations.

Informatics bids a system utilizing XDS hard-
ware. The price is fairly steep, but it looks like a
good product. Cybermatics and Wells Manage-
ment bid smaller systems using the Digital Equip-
ment PDP-11 and IBM 1130, respectively.

The above doesn’t represent an exhaustive list
but just a starting point. Be prepared for prices
ranging from expensive to outrageous. And, in
many cases, be prepared to buy the whole com-
pany if you want it to be around long enough to
service your system. A
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The DIS(K;STOR 510 @® is a mass mem-
ory system with removable media. This
operator-replaceable, head-per-track disc
storage system will add fast access mem-
ory capacity to data processing equipment
(average access of 8.7 ms.) Double-surfaced
discs, which store up to 5 million bits
per surface, can be changed simply and
quickly. Ideal for mini-computers, auxiliary
memories, process control, automatic test
systems, data acquisition, etc.

DRUM MEMORIES from General Instrument
are fast and reliable, with less than one
error in 10" bits under normal operating
conditions. Stand-alone design is turntable
mounted to give full 360° access to all
circuits and checkpoints from the front.
Data electronics are part of the package,
including a bit serial interface that matches
the drum to your controller. Optionally,
controller logic can be provided to inter-
face with a central processor. SA 7000
Series single-drum capacities range from 10
million to 150 million bits, with 256, 512,
1024 or 1536 tracks, (average access of
8.7 ms.) SA 8000 Series provide capacities
ranging from 3.5 million to 30 million bits,
with 128, 256, 512, or 1024 tracks—each
with its own read/write flying head, (aver-
age access of 3.8 ms.) General Instrument
drum memories add up to low bit cost and
high throughput.

DIGITAL MAGNETIC TAPE HEADS are avail-
able in a wide range of designs and per-
formance characteristics. Typical are those
shown below, designed to provide full IBM
track compatibility. The dual gap, read/
write, or read after write head is for tape
speeds of 200 IPS. Supplied in 7 or 9 chan-
nel modes for use at 1600 bpi. The cassette
head shown is available for 1or 2 track,
either read or write, or read after write,
with tape speeds of 1 IPS to 20 IPS.

When requesting information, please spec-
ify product interest.

Un orgettable
emares.

ﬁ
INSTRUMENT

SYSTEMATICS /

MAGNE-HEAD DIVISION

GENERAL INSTRUMENT CORPORATION
13040 So.Cerise Ave., Hawthorne, Calif.20250.
(213)679-3377.TWX 910-325-6203.
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- DATA GENERAL
MAKES Us

Big Configurations : W
could put main frames, pe

together at prices as low
and we're déli

OUTRAGEOUS ¢
Nova 1200, No
Supernova SC: we pr
fast new mini comp

we’re already delive
of schedul

OUTRAGEOUS CLAIM #4.

Software: We promised the biggest
single package of mini computer software
ever, and we delivered FORTRAN 1V,
ALGOL 60, Time Sharing BASIC,
Disk Operating System,
and lots more.



True.

It’s always been this way.

Ever since we said that our
first 16-bit multi-accumulator mini
computer, the Nova, was the best
small computer in the world.

That we’d back everything up
with software, peripherals, and world-
wide sales and service. That we’d
become a high volume manufacturer
in a hurry.

Well, we’ve delivered on all
counts.

With one very interesting
result: We still make outrageous
claims. But with our delivery record,
people simply refuse to be surprised
by anything we say.

For instance, we introduced
three new members of the Nova line,
featuring LSI, MSI and all-monolithic
memory, at the 1970 Fall Joint, and
the only people to get nervous were
the competition.

We told everybody that the
Nova 1200, the first mini computer
to take advantage of large- and
medium-scale integration to achieve
maximum speed and reliability, was
the least expensive multi-accumulator
16-bit computer on the market.

Did we shake anybody up?

No, we just wrote orders.

And then, to cap it off, we
delivered the Nova 800 a month ahead
of schedule, and the Nova 1200 two
months ahead of schedule (which is
really outrageous in this business).

At the same time, we introduced
the Supernova SC.

Here we are, the cocky young
kid on the block, introducing the first
all monolithic memory in a mini
computer and people didn’t just accept
it. They expected it.

Now we're telling people that
it’s not enough to love us for our low
main-frame prices. They should love
us for the way we can put main frames,
software and peripherals together in
configurations that meet real-world
computing requirements at the lowest
prices possible.

Reaction? Disk Operating
Systems, Real-Time Operating Sys-
tems, Time Sharing BASIC Systems,
all kinds of systems, are installed
and running. Right now.

Sure we make outrageous
claims.

But with more than 1000 com-
puters, and all kinds of software,
peripherals, and systems installed all
over the world, it’s getting harder.

Because people are simply
buying everything we say.

{» DATA GENERAL

Southboro, Mass. (617) 485-9100 / Hamden, Conn.

(203) 624-7010 / Commack, L.I., New York

(516) 368-3304 / Rochester, New York (716) 235-5959 /
Saddlebrook, N. J. (201) 843-0676 / Bryn Mawr, Pa.
(215) 527-1630 / Washington, D.C. (202) 296-0380 A
Atlanta, Georgia (404) 458-0118 / Orlando, Fla.

(305) 425-5505 / Chicago, I1l. (812) 539-4838 / Cleveland,
Ohio (216) 486-5852 / Houston, Texas (713) 622-2820 /
Dallas, Texas (214) 233-4496 / Denver, Colorado

(303) 758-5080 / Manhattan Beach, Cal. (213) 376-7917/
Palo Alto, Calif. (415) 321-9397 / London, England

01 499 7735 / Munich, W. Ger. 0811 29 55 13 / DATAGEN
OF CANADA LTD.: Hull, Quebec (819) 770 2030 /
Montreal, Quebec (514) 341 4571 / Toronto, Ontario
(416) 447 8000 / Vancouver, British Columbia

(604) 731 2711.
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COMMUNICATIONS CLINIC

CONCENTRATORS AND MULTIPLEXERS

Communications Clinic is a regular monthly column written by
the staff of Berglund Associates, Inc., consultants in telecommu-
nications. Readers are invited to submit questions on any aspect
of communications or suggestions for future Clinics to:

Communications Clinic

¢/o Berglund Associates, Inc.
1060 Kings Highway North
Cherry Hill, New Jersey 08034

There exists substantial confusion in the industry as to
the functions of the devices variously labeled mul-
tiplexers, concentrators, port selectors, commu-
nications controllers, communications handlers, and
pre-processers. This month’s Clinic is an attempt to
define these various devices in terms of function, and
the use of minicomputers or hard-wired logic for im-
plementation. Names are attached based on our ex-
perience in usage.

MULTIPLEXERS

As a general rule, the multiplexing function implies:
e convergence of a number of low-speed lines to one
high-speed line, with all low-speed lines having either
continuous or periodic appearance on the multiplexed
channel; and

® no — or negligible — storage per line for each low-
speed line.

The two basic types are frequency-division multiplex
(FDM) and time-division multiplex (TDM). In
FDM, the multiplexed channel is divided up into a
number of individual small segments of bandwidth,
each of which is assigned to one of the low-speed
lines. Hence each line has a continuous appearance
within the multiplexed channel. For FDM there is no
per-line storage. FDM devices are not implemented
with minicomputers.

In TDM, the entire bandwidth of the multiplexed
channel is driven at its highest practical bit rate —
usually 2400, 4800, or 9600 bps for voice channels.
The TDM terminal accepts a bit or character from
one of the low-speed lines and transmits it over the
multiplexed channel at the high bit rate. The terminal
then takes a bit or character from the next low-speed
line and forwards it at high speed, etc. Hence, each
low-speed line appears periodically on the multi-
plexed channel. The per-low-speed line storage is gen-
erally one to two bits for a “bit interleaved” TDM,
and one to two characters for a “character inter-
leaved” or “byte interleaved” TDM. TDM terminals
can be built around a minicomputer, but for pure
TDM function, their logic is generally hard-wired for
lower cost.
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incoming lines, and of the priority rules (if any)
inside the concentrator.

Fig. 1—Concentrators

Multiplexers may exist as free-standing remote de-
vices; free-standing devices located adjacent to the
CPU, much as a peripheral; or integral with the CPU.
The IBM 270X class of computer I/O interfaces per-
form a TDM function and are frequently referred to
as multiplexers.

CONCENTRATORS

As a general rule, the concentrating function implies:

e concentration of m lines to n lines, where n is
smaller than m, and both sets of lines are the same
bandwidth. This is frequently referred to as a “con-
tention concentrator.” Any of the m lines accesses one
of the n lines as one of the n lines becomes non-busy.
If all n lines are busy, m-n of the input lines cannot
get through. or

e concentration of m low-speed lines to one high-
speed line, with each low-speed line appearing on the
multiplexed channel either at a periodic rate or at a
rate equal to the proportion of its traffic to the traffic
on all other low-speed lines. with

Continued on Page 52 . . .
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We have
our nerve!

-claiming thatthese new
modems beat even ICC
modem standards.

We can support our claim. Easily. Take our new
7200 bps modem. It's much more than the best
7200 bps unit available. It's also the best 4800 bps
" modem. With or without error correction.
It can also transmit two or three 2400 bps channels.
- Simultaneously. Equalization is automatic.
_ At all speeds.

Our new manually equalized

4800 bps modem sets another
standard. Lower error rates. Even
better than the ICC eight-phase
modems. Plus a great new feature.
One operator equalizes or tests
your complete circuit. Quickly.
Simply.

Still think that ICC sets the
standards for modems? You're right.
But the standards have just gone up.
‘Send for the latest information.

L

IcC

International Communications Corporation
7620 N.W. 36th Avenue, Miami. Florida 33147
Telephone 305 + 691-1220

In Europe: RACAL-MILGO LIMITED Reading, Berks, England

a company



yes, mag
tape
terminals

It's true. For example, take a look at the tape

cartridge, which was specifically de-
signed for reliability required for
data transmission.

After helping a jillion feet of paper
tape wind and unwind its way
through communications systems
everywhere, Teletype announcesthe
addition of magnetic tape data
terminals.

Its vital statistics are: 3” x 3" x 1”.

It contains 100 feet of }4” precision
magnetic tape.

[t will hold 150,000 characters of
data, recorded at a density of 125
characters per inch. The equivalent
of a 1000 foot roll of paper tape.

There are some basic advantages in
both mediums. But as you are well
aware, the medium that's right for a
system depends a lot on the applica-
tion criteria.

The new magnetic tape data termi- This means that your data is easier
nals have many operational features : VTR to store, easier to hardle, easier to
that make life less complicated for New, modular line of Teletype® 4210 work with than ever before. And it's
the operator. magnetic tape data terminals. reusable.

Teletype is a trademark registered in the U.S. Pat. Office.
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The units havea'‘fastaccess' switch
which will move tape forward or
reverse at a speed of 33 inches per
second. A digit counter provides a
reference point to help locate vari-
ous areas of the tape.

Four ASCII control code characters
can be recorded in the data format
to aid character search operations.
When the terminal's "‘search' but-
ton is pressed, tape moves at the
rate of 400 characters per second

until the control code selected is
detected. Then the terminal stops
the tape automatically.

A “single step” switch is also pro-
vided which enables you to move the
tape forward or backward one char-
acter at a time. In editing or correct-
ing tape, you can send a single
character using this feature.

machines that make data move

MODERN DATA/May 1971

DATA COMMUNICATIONS

equipment for on-line, real-time processing

Also magnetic tape adds high speed
on-line capability to low speed data
terminals.

You can zip data along the line at up
to 2400 words per minute. For ex-
ample: Take a standard speed Tele-
type keyboard send-receive set, and
a typical typist. Add a new magnetic
tape unit to this combination and
the on-line time savings can pay for
the magnetic tape terminal in short
order.

You can take better advantage of
voice grade line speed capabilities.

An operator can prepare data for
magnetic tape transmission using
the keyboard terminal in local mode.
Then send iton-line via the magnetic
tape terminal up to 2400 words per
minute.

These new modular magnetic tape
data terminals offered by Teletype
are perfectly compatible with model
33, model 35, model 37 and Inktronic®
keyboard send-receive equipment.

CIRCLE NO. 25 ON INQUIRY CARD

Straight-through threading makes
tape loading and unloading excep-
tionally easy.

They can send or receive at high or
low speed. Or can be used indepen-
dently as stand-alone terminals on-
line.

If you would like to know more about
this new line of Teletype magnetic
tape data terminals, please write
Teletype Corporation, Dept 40-15,
5555 Touhy Avenue, Skokie, lllinois
60076.

Teletype 4210 magnetic tape data ter-
minal with 37 keyboard send-receive
set.

TELETYPE

ST
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360
PARK AVENUE SOUTH

NEW YORK

SUBLEASE JUST BUILT

4,000 SQUARE FEET LOW RENTAL

IMMEDIATE PLANS AVAILABLE

ONE TO FIVE YEARS BROKERS PROTECTED

CALL
DAVID R. ARONSON

The Beaugrand-Fisher Group, Inc.

REALTORS FOR AMERICA'S FOREMOST CORPORATIONS
200 PARK AVENUE, NEW YORK, N. Y. 10017
CABLE: BEAUFISH, N.Y.

212/ 661-5549

Make fast butt splices on ail
perforated tapes with
the ldeal Tape Splicer...

A precision method of butt splicing, joining or
mending of perforated Communications, Numerical
Control and Data Processing tapes. . . it's economical
and easy to do with the IDEAL Tape Splicer

4
Ideal Splicing Patches
adhere to any surface oiled or unoiled
. makes a perfect splice for unin-
terrupted transmission. Each

patch is fully punched and
pressure sensitive.

DONAULD Inc.

P.O. Box 104, Ridgewood, N.J. 07451
Tel.: 201-444-6573

Write for complete information and prices!
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COMMUNICATIONS CLINIC ............ cninsaieaes Contid

e storage for “messages” from and to the low-speed
lines. This storage may be per-line, or it may be com-
mon and dynamically shared between lines. Messages
are usually defined in length — typically 80 characters.
This type of concentrator can be referred to as a
“store-and-forward” concentrator.

The contention concentrator is generally hard-wired
and appears as a front end to a remote multiplexer, or
as a front end to a CPU. Its principal application to
date has been by time-sharing service suppliers. That
service is characterized by a finite number of CPU
ports plus an “infinite” number of remote terminals
which may try to access a port, with varying rates of
seizure-try. The contention concentrator (also called a
“port selector” in this application) interfaces the finite
number of ports to the diverse seizure-tries coming in
over the exchange network. Similarly, a CPU in one
city can provide service to subscribers in a distant
city. To do this, the ports are “extended” to the dis-
tant city by a multiplexer, and interfaced to the uni-
verse of subscribers by a contention concentrator.
These applications also illustrate another source of
confusion in that a concentrator is being used to drive
a multiplexed channel.

The store-and-forward concentrator is generally
used where:

e there is a finite number of discrete terminals;

e all the terminals require a better grade of service
(or psychological sense of service) than dial-up;
® no single terminal can justify its own full-time
channel in a multiplex system;
Classic applications include servicing desk sets in
reservation and stock quotation systems,
Store-and-forward concentrators can be located as a
remote device, or adjacent to the CPU, from whence
the name “communications front end.” Either re-
motely or locally, they may also be viewed as “com-
munications controllers.” Regardless of location, if the
only function is concentration, the name “con-
centrator” is probably most valid. However, if the de-
vice is performing other functions — such as code con-
version, editing, or error control —it may be viewed
as a “communications pre-processor.” When operating
locally, the interface to the CPU may be either a com-
munications port or a peripheral device channel.
Store-and-forward concentrators are generally built
around a minicomputer.

SUMMARY

MULTIPLEXER — thru channels on a continuous or peri-
odic basis, with negligible per-line storage.

CONTENTION CONCENTRATOR —m to n lines, all of the
same bandwidth, any of m connecting to any of n on
a contention basis.

STORE-AND-FORWARD CONCENTRATOR —m  low-speed
lines to one high-speed line, with per-line storage on a
message basis. This unit may also be called a commu-
nications front end or communications controller.
With functions in addition to pure concentration, it
becomes a communications pre-processor. A
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You

could sell more

computer systems

The right service network can
spark new sales. And in the com-
puter systems business, service is
a singular specialty. Ours.

A Raytheon Service Company
contract puts expert service at
your customers’ fingertips. And
we can install and maintain
your computer equipment better,
for less, than you can yourself.

We are currently servicing a
variety of information-handling
and computer-based system:s.

if you left
the servicing
to us.

This experience includes CRTs,
minis and modems, discs, print-
ers, card readers, and OCRs.

So if your service network is
overworked or overpriced, talk to
us. Or if you're still setting up @
budding business, invest in a
sales force. And leave the servic-
ing to us.

Write Marketing Manager,
Raytheon Service Company,

12 Second Avenue, Burlington,

Mass. 01803 TEL: (617) 272-9300.

CIRCLE NO. 27 ON INQUIRY CARD
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WHAT HATH BABBAGE WROUGHT Dept.

THEY GET AN ‘A’ FOR EFFORT

I have tried unsuccessfully to have my out-of-
town bank remove my former zip code from
their monthly statements they send me. After
five months of requests, I received the follow-
ing personal letter from them explaining the
situation:

Dear Mr. Jacobsen:

We received the duplicate of your Check Re-
serve statement today — that extra zip code
was still there!

We have attempted to erase the 95070 zip
code for many months, but have failed to do
so as yet. We have submitted all possible
record changes available to us, have written
directly to the manager of our computer cen-
ter in San Francisco, and to our regional of-
fice in San Jose.

The current consensus of opinion is that
there is a problem with the computer pro-
gram, which programmers in San Francisco
are attempting to solve at this time.

We are sorry the progress has been so
slow, but we do not become aware of our
failure to erase the 95070 zip code until we
receive your monthly statement at which
time we submit another record change.

We are ceitain this is a particularly frustra-
ting experience, especially for a man with
your capabilities in computer programming.
You can be assured that we will do every-
thing possible to hasten the correction on
your statement.

Thank you for your patience in this matter.

Very truly yours,
Instalment Loan Department

Submitted by: Laron Jacobsen, Venice, Cal.

MODERN DATA will pay $10.00 for any computer- or
EDP-related item published in our WHAT HATH
BABBAGE WROUGHT Dept. Humorous ‘information’
for consideration may include weird memos or oper-
ating instructions, unusually incongruous documenta-
tion, and off-beat items of a general nature (for review
by our off-beat editors). Send all submissions to:
WHBW

MODERN DATA

3 Lockland Ave., Framingham, Mass. 01701

All entries become the property of MODERN DATA.

TOO MUCH OF A BAD THING

If you think you get lots of junk mail, con-
sider this nightmare situation: A steel com-
pany executive requested a leading industry
magazine to change his mailing address from
his office to his home. The computer oper-
ator, via a mailing list maintenance program,
erroneously instructed the computer to re-ad-
dress all the magazines sent to the company.
After six weeks of receiving five mail sacks of
magazines, the executive finally got the pub-
lication to correct their list. But, like most
publications, the magazine generates addi-
tional income by selling its mailing list. Now
when the steel executive receives a junk mail
letter, he often gets several thousand copies
of it!

Suggested by:
Fred Basch
Mansfield, Mass.

HELLO,
BY.-. . .

HELLO; GOOD-BY GOOD-

The story may be apocryphal, but report-
edly the wultimate in computer con-
frontation occurred here.

A computer was programmed to report
its own malfunctioning to a serviceman.
The equipment went on the blink one
night and called the serviceman, who had
moved. The telephone company’s com-
puter responded with a recorded message
that the telephone was disconnected. The
computer broke the circuit and re-dialed
the disconnected number, and the tele-
phone replied again with the recorded
message.

This contest of mechanical persistency
reportedly continued throughout the night
until business hours the next day.

Submitted by :
Henry G. Owen
Edina, Minn.
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fCartriFile

EXECUTE

DEFER

P

The CartriFile®) 4196 System:

World’
fastest thru-put

The transfer rate of our CartriFile Model 4196 System

e - is 18,000 bits per second. Incomparable.

But more important, its thru-put capability
is also highest: up to 10 times
faster than other mini-tape units.
Even built-in delays that plague
some tape systems don’t slow it
down. Things like excessive start/
4 stop time delay. Or time to traverse
large inter-record gaps.
The CartriFile 4196 start/stop delays
total only 22 milliseconds between
. records—whether writing or

reading, sequentially on one
tape or alternately among
the four tapes.
The inter-record gap
& (0.16") is written during
that 22 milliseconds, and
there are no other delays
¥/ or program restrictions
/' to affect thru-put.
" Additional design features

speed thru-put. First, you can
" write on any one of the four tapes

mini-tape unit

while reading on any other, which can double

your thru-put in some applications. Secondly,

the tape format and systems-oriented design mean
shorter programs are stored in your computer.
The less stored program, the more memory is
available to you.

But you get much more than high-speed thru-put.

You'll get a mini-tape system that stores up to
1,250,000 8-bit data words (select 8, 12, or 16-bit
words). You’'ll get data reliability comparable to the
most sophisticated systems. Four tape
transports that let you separate, sort, match or
merge. A cartridge warranty for 200 operating hours.

CartriFile Model 4196 System gives you far
more speed, capacity, accuracy and flexibility than
any other mini-tape unit. All for $6,050—
including interface, cabling, basic software—every-
thing you need for startup.

For full information, call or write:
TRI-DATA, 800 Maude Ave., Mountain
View, California 94040, (415) 969-3700.
Ask for your free copy of our
new CartriFile System brochure.
CartriFile is a registered trademark
of Tri-Data Corporation.
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ROBERT F. JOHNSTON @ Johnston Associates, New York, N.Y.

SPIN INS AND SPIN OUTS

A brief introduction to the mechanics of corporate acquisition
and divestiture pertinent to companies in the computer field.

Basically, a “spin-in” occurs when a corporation
supplies the venture money to create a new corpo-
ration (or venture group), generally with a buy-
out option based on the success of the enterprise.
“A spin-out” occurs when a corporation has a divi-
sion, part of a division, or product which no longer
fits its long-term corporate goals and thus becomes
eligible for sale.

SPIN-INS

Spin-ins can take two forms. The more traditional
approach is where a corporation sets aside a group
of people with a product idea and gives them a
budget and the supporting marketing, engineer-
ing, and manufacturing talent to bring the product
through the various test stages to the marketplace.
This approach has been effective in allowing some
of the younger members of management more re-
sponsibility and flexibility in implementing their
ideas, and in avoiding frequent restrictions of the
“not-invented-here” (NIH) factor.

The other type of spin-in is where the corpora-
tion sets aside a pool of venture capital money and
takes an interest in companies which are just
being formed. Examples are Electronic Memories’
and Magnetic Inc’s financing Caelus Memories
(disks), and California Computer Corp.’s financ-
ing Century Data Systems (disk drives). Although
the role here is analogous to that of the traditional
venture capitalist in supplying high-risk seed
money, the corporation has several advantages.
First, it can afford a much longer-term prospective

Robert F. Johnston has worked for
several years on Wall Street with
investment banking firms such as
F. S. Smithers and Co. and Smith,
Barney Company. He is currently
running a venture capital firm,
Johnston Associates, which primarily
acts as representative for the man-
agements of small companies in the
computer field in search of money.
He is also a consultant to Collins
Securities Corporation, a young in-
vestment banking firm.
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look than the normal venture capital investors.
Second, there can be an active trade-off of ideas
between the people in the venture company and
the funding corporation. Third, if the venture is
not successful, the people can be folded back into
the funding corporation.

The funding corporation can also accept criteria
which the venture capital investor cannot tolerate.
For example, the corporation can back a very good
R&D team with little manufacturing or marketing
capability, whereas the venture investor requires a
complete team. Additionally, the corporation, be-
cause of its traditional long-term outlook on re-
search and development, is accustomed to funding
basic R&D projects which could take years before
becoming marketable products. The venture in-
vestor is not likely to finance a basic R&D project
of this nature.

SPIN-OUTS

As mentioned previously, spin-outs occur when a
corporation has a division, part of a division, or
product which no longer fits its long-term corpo-
rate goals. Spin-outs can also be separated into
two forms: divestiture of the division or product,
and sale of a part of a division to the public.

The corporate divestiture can be motivated by
several factors. In the current market, the con-
glomerates which bought a wide variety of com-
panies are very seriously reviewing the problems
they face in running them. An uneconomical scale
of operations, planned obsolescence, lack of satis-
factory returns, restrictive regulations, etc., are all
reasons why a division might be sold. The division
or product becomes worth more to a potential
buver than it is to the present owner.

The second type of spin-out is where the corpo-
ration is selling a minority portion of a particular
division to create a new public entity. A parital
spin-out is most frequently used by corporations
with low price-earnings ratios which have a
wholly-owned subsidiary with a considerably
higher price-earnings ratio. This was the case in
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the STP spin-out from Studebaker-Worthington,
and in the Computer Technology, Inc. (CTI)
spin-out from LTV.

THE CTI PARITAL SPIN-OUT

The LTV-CTI case is probably the best known
example of the partial spin-out. In the spring of
1969, the stock market was paying ridiculously
high prices for computer-related companies. The
excessive values placed on many of these com-
panies made the managements of larger, tradi-
tional corporations consider converting what in es-
sence was overhead (i.e., their computer support
function) into an asset the way James Ling did
with Computer Technology, Inc.

CTI was the result of the combination of the
computer center of LTV, the computer center of
LTV Aerospace, and the business of Service Tech-
nology Corporation, a subsidiary of LTV Aero-
space. The prospectus dated April 2, 1969 shows
LTV receiving $18 million for approximately 12%
of CTI. During the time period given in the pros-
pectus, 91% of CTIs net earnings were contrib-
uted to LTV and its subsidiaries.

The Computer Technology, Inc. method of set-
ting up data processing facilities as a separate cor-
poration and having this newly-formed organiza-
tion do work for clients other than the parent
corporation is worth noting. It is of particular in-

terest to the corporation which may have an ex-
cess of computer capacity and/or highly-skilled
people, or a recently completed management con-
trol system with applicability to other corpora-
tions. Recently, several major corporations have
considered getting into the facilities management
business for these reasons.

THE CURRENT SITUATION

The current situation in the computer industry
and in the economy as a whole offers an opportun-
ity for traditional old-line companies to enter a
rapidly growing field at minimum cost. There were
a great many bright, young entrepreneurs who
were financed by the investment community over
the past two years, but will not get additional ven-
ture capital in the current market. Some of these
companies can now be acquired at a price equal to
their tax loss carry-forward and a formula pay-out
based upon their earnings. The ideal arrangement
is where the acquiring company has a service and
marketing organization that can handle new,
high-technology products of the young company.

The investment climate toward the computer
industry and its related products is extremely
negative at present. But this is a simple case of
over-reaction where the investment community
was too optimistic previously. The areas to be en-
tered and the companies to be acquired have to be
picked with care, but the opportunities do exist. A

Technically Precise...

A Complete Reference

Most complete guide available! An intensive treatment of the RPG
language . as it is generally used and implemented in the widest
variety of computer systems. A practical reference for the working
programmer; an excellent aid to train new and experienced pro-
grammers in RPG usage. Differences in major RPG language facil-
ities available in various computer systems are pointed out.

Outlines the rules for writing RPG programs and offers many sam-

ples to illustrate them. Detailed language element formats, field £
definitions, rules for usage and examples anticipate the difficulties
with which the practicing RPG programmer is normally confronted.

Extensive Concern With Detail

THE PROGRAMMER'S RPG
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Order from
I INTER-ACT CORPORATION I
I Education and Publication Subsidiary of I
Advanced Computer Techniques Corporation

I 437 Madison Avenue  New York 10022 I

Send Copy of
THE PROGRAMMER'S RPG @ $22.50 I

I J Bill Me [ Bill My Company I

A Valuable Guide To Systems Analysts / Programmers Who
Must Prepare Applications Utilizing RPG And For Those Who

Must Understand Details Of RPG Usage.

By Rochelle Gershon, Senior Consultant / Advanced Computer Techniques Corp.
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SOFTWARE SURVEY

SURVEY OF SOFTWARE PACKAGES—
Data Base Management Systems

KEN FALOR ® Cullinane Corp., Boston, Mass.

This month’s SOFTWARE SURVEY continues our sur-
vey of program packages. The first part of the sur-
vey covered 114 Programming Aids and appeared
in the March 1970 issue. The second part covered
100 Report Generators and File Management Sys-
tems and appeared in the August 1970 issue. This
part concerns Data Base Management Systems.
Subsequent parts, covering facility management
aids, general utilities, and several categories of ap-
plications packages, will appear in future issues of
MODERN DATA.

POLICIES

We refer you to the general statements of policy
and procedure made in the first part of our survey.
Briefly, the surveys derive principally from a spe-
cial mailing of questionnaires. If your package is
not listed, or if the current entry requires correc-
tion, write

Program Survey, MODERN DATA,

3 Lockland Ave.,

Framingham, Mass. 01701.

We have omitted programs for which support
appears dubious — those from individuals and
non-software institutions, those for which no sup-
port is claimed, and those priced less than $100.

DEFINITIONS

Data Base Management Systems are defined here
to include systems principally designed to handle
the establishment and use of large central data
bases. In most cases, they are, in effect, enhance-
ments of the computer operating system, much as
are access methods. For the type of system we are
discussing, user programs normally written in As-
sembly, Cobol, or other high-level “host” lan-
guages may be used in conjunction with these sys-
tems in the normal way, except for a few minor
provisions. The Data Management System mainly
worries about where the data is stored and how to
get it.

58

It is, in a sense, an access method coupled with
a specific, highly-structured and chained file orga-
nization. (See Software Forum in April MODERN
paTa for a detailed discussion of one of these
systems, IBM’s IMS.) Some of these system have
some special provisions for on-line retrieval and/or
off-line report generation, but others do not.

Data Base Management Systems, then, as we
are defining them here, differ considerably from
what we term “File Management Systems.” The
latter usually work with a variety of file formats,
utilize a simplified parameter scheme to update
and/or retrieve, and do not furnish a file interface
for normal user (Assembly, Cobol, etc.) programs.

EVALUATION

Our past comments regarding the evaluation for
purchase of other types of packages holds here as
well. Find out as much as possible about what you
are buying. Know the conditions for the sale (war-
ranties, support, etc.). Talk to users. Also be sure
to find out about the company, its history, person-
nel qualifications, reputation, and financial condi-
tion (it can’t continue to support a package if it
goes of business). Finally, try to get a package
that is well documented; besides facilitating
proper use, this can also be a hedge against future
changes in ownership or policy of the supplier
company.

THE TABLE

The Table covers 8 Data Base Management Sys-
tems. As much as possible, the statements in the
“Description” column are the words of the sup-
plier. The hardware information usually refers to
the minimum configuration. Where prices are not
given, the software is supplied free-of-charge by
the hardware manufacturer. Of course, prices and
other factors are subject to change and should al-
ways be verified. A
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DATA BASE MANAGEMENT SYSTEMS

Rockville, Md.

Information Management
System

Priced at $60,000.

SOURCE NAME DESCRIPTION COMPUTER
BURROUGHS DISK FORTE Parameter-controlled program to create and manipulate a set of Burroughs
Detroit, Mich. Disk File Organization files organized and interrelated in as much detail as the user B2500
Techniques desires and Forte conventions allow. Generates Cobol routines B3500

to be used in connection with Burroughs head-per-track disk B6500

units. Permits index-sequential, index random, random, and

unordered files. Permits use of chaining, linking, and list-type

(including ring) field/record/file interrelationships. Routines

are inserted in conventional application programs.
ICINCOM SYSTEMS, INC. TOTAL Functions with any host language at the CALL level. Features 1BM 360
Cincinnati, Ohio a Data Base Description Language (DBDL) and a Data Manip- DOS, 0s

ulation Language (DML). Provides integrated multi-file, HIS, RCA

multi-linkage capability. Data independence is provided down

to the data element level. Provides protection from concurrent

updating, with logging of transactions and automatic recovery

and restart facilities for dynamic environments with compre-

hensive data integrity protection.

Leases for approx. $750/mo.

COMRESS, INC. DART-1 Similar to IBM's IMS, but requiring less equipment. IBM 360

0s, (MFT, MVT)

HONEYWELL INFOR-
MATION SYSTEMS
Phoenix, Ariz.

IDS
Integrated Data Store

Organizes, stores, retrieves, updates, and delegates information
stored on a direct access device. Also allows user to define file
structure. Primarily designed to operate within a procedural
host language — Assembly, Cobol, GECOM and, in some cases,
Fortran.

HIS (formerly GE)
625/635
425/435
225/235

HONEYWELL INFOR-
MATION SYSTEMS
Wellesley Hills, Mass

0S/200

Data Base Subsystem

Indexes and retrieves information from millions of records
stored on disk. Directory of files stores all descriptive infor-
mation about files and subfiles, and location of data within
them. Data element organizes data in hierarchial fashion into
master records, detail records, and data items. Permits fast
retrieval of all information on a file relating to a particular data
item such as an account number or part number. Cobol
program can access and manipulate the data base through a
standard Easycoder interface.

HIS 1200
0S/200

1IBM
White Plains, N. Y.

IMS/360
Information Management
System

Essentially an enhancement of OS to permit contruction of a
large central data base which may be expanded without
affecting existing programs. Establishes mnemonics for records
which are used by normal programs; IMS locates the records.
Also provides teleprocessing facilities.

Several versions are available, one of which is free-of-charge.

1BM 360/40
0os
262K (131K if
no terminals)

ICL (International
Computer Limited)
New York, N. Y.

NIMMS
Nineteen-Hundred In-
tegrated Modular Man-
agement System

A total system in which a user data base in variable form and
applications packages are joined together by data management
software. Provides a high degree of file independence and saves
programming effort. Allows linking a wide variety of ICL
applications packages to the user’s data base.

ICL 1900
32K

RCA
Information Systems Div.
Marlboro, Mass.

OCRCA
Data Base Management
System

Communications-oriented system for real-time or batch multi-
programmed environments. User may specify random, se-
quential, or index-sequential formats. Permits file redefinition
without requiring data base conversion or program main-
tenance. Can incorporate programs written in Assembly,
Cobol, etc.

RCA Spectra 70/45
TDOS
131K
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DR. JAN POLISSAR, M.D. ® Bethesda, Md.

GENERATING ERRORS TO REDUCE ERRORS

EDITOR’S NOTE: Many forms of input errors remain
undetectable by built-in computer checks. This article
describes several popular error-detection techniques
as well as a method for both raising and estimating
the reliability of the most common source of input
errors — the operator.

One of the most important issues in computer sys-
tem design and operation concerns the need to de-
tect erroneous input before it is used unknowingly
as valid data by a computer system. Present error-
detection techniques include check digits, check
sums, reasonability checks, and various computer-
generated responses for visual verification.

Check digits provide for an internal consistency
check on the number by the computer. They are
suitable for account or part numbers, and are usu-
ally determined by a simple algorithm. Typically,
this would be done by taking a weighted sum of
the individual digits, dividing the sum by a num-
ber, and taking the remainder as the check digit.
For example, a modulo 11 check digit, with
weights 4, 3, and 2 for a three-digit number, might
be formed as follows for the account number 953:
4X94+3X54+2X3=57. 57/11 = 5, remainder 2.
Therefore the account number as used would be
9532. This calculation will detect all single digit
(e.g., 9562) and all digit pair inversion errors
(e.g., 9523).

Check sums are generally used where a series of
numbers are to be entered into the computer. The
sum of the numbers is developed manually (on an
adding machine) and entered. A computer dis-
agreement indicates an error in either the data
entry or in the adding machine checking process.
Further examination will resolve the source of the
problem. The sum of the numbers need not make
“sense”, e.g., one could sum a list of account num-
bers as a check that they were entered correctly.

Reasonability checks are useful when one can
establish reasonable bounds for the size of certain
number fields that will be entered. For example, in
an inventory system, orders above a specified size

Dr. Jan Polissar is an independent auto-
mation consultant. He has been actively
involved with computers since 1965 and
has special interests in human factors
in system design, and the use of mini-
computers. He is presently completing
his doctoral thesis in operations research
from Harvard.
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can be called out for special verification.

Visual verification systems consist of returning
to the operator the same information he input or
some related information. For example, entering
an account number may cause the name of the
account holder to be returned to the operator. In
such a system the operator would have available
the name from another source for verification.

Some types of data just cannot be checked by
the computer. The system depends on the oper-
ator checking what he enters. For example, a mis-
spelled name, address, or laboratory test result
value (within normal range) cannot be checked
by the system. The operator must enter it cor-
rectly. Parity checking hardware or software can
help detect hardware errors, but not human errors.

Since the computer receives and returns keyed
data without error “almost always,” the operator
loses his sensitivity to errors. When there is an
isolated error, particularly in the middle of a string
of good data, it is often not seen. The problem is to
raise the operator’s sensitivity to errors. One way
of doing this would be to raise the error rate arti-
ficially so that it is no longer a negligible fraction.
The computer would be programmed to insert er-
rors into (say) 1% of the critical fields when it
returns the data to the operator for verification. At
the same time it sets a flag. If the operator catches
the error, the computer could send a con-
gratulatory message and his score for error detec-
tion would be updated. If he does not spot it but
procedes with his usual operation, the computer
could inform him and down-grade his score.

In the situation where the system depends on
the operator for correct data and has no way of
catching errors itself, this scheme could also be
used to estimate the number of errors that enter
the system. For example, suppose an operator
catches 94% of the intentionally-generated com-
puter errors. Also suppose that the computer
counts the number of times the operator enters
corrections for non-intentionally-generated errors
(line noise or keying errors he has detected and
corrected by himself). Let’s assume that (1) on an
average day this happens 47 times; and (2) that if
the operator catches 94% of computer-generated
errors, he also catches 94% of his own errors.
Since 0.94 X (number of errors) — 47 errors
caught, the number of errors = 50. Thus 3 errors
per day, or 6% of all errors, can be assumed as
going undetected. A
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Printer &
card reader.
Fully interfaced.

11,400.

Complete.

See us at Booth 1154—1156 during SJCC

t's like getting a
mml-computer free.

You can bring expensive computer-talk to an
end with the more than $5,000 savings you

make when you purchase our 880E Line
Printer and our 8000 Card B

The reader operates with a unique clutchless friction
drive roller feeding system and reads 80 column cards
at rates up to 400 CPM. When you are ready, it can also

: read 96 column IBM System 3 cards, with a sim-

Reader. The savings are ple fifteen minute field conversion. Reading is
truly enough to pay for your photo electric by means of a fiber optic light
ownnew mini-computer.” yienbo T ——e distribution and collector
It’s like getting one for 5 system. Ready to run with
nothing. most mini-computers, all

And you don’t skimp on for less than you would
quality, either. Our periph- expect to pay for a stand-
erals do a lot more, for a ard 80 column-only card
lot less, than any com- reader.
petitive products around. Start an inexpensive
The printer comes conversation with us:
equipped with a full 80 write orcall Vogue In-
column line memory, strument Corporation,
prints at 400 Ipm, and in- 131st Street at Jamaica
cludes interfacing to the Avenue, Richmond Hill,
PDP-8, Nova, Varian 620i, New York 11418. (212)
HP 2116 or Honeywell 316, 641-8800. TWX 710-582-

516 at no additional cost. 4796. vogue

*Source: DEC standard published

orioe et deted Eob 1 o1 Don'’t pay extra for the extras.

Eastern regional sales office: 49 Winchester Street, Newton Highlands, Mass. 02161 (617) 332-8522
Western regional sales office: 225 Santa Monica Boulevard, Room 807, Santa Monica, California 90401 (213) 395-5790
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GORDON C. MacKENZIE ® |BM Corp., Systems Development Div., Poughkeepsie, N.Y.

A GUIDE TO

COMPUTER CENTER EFFICIENCY

W hat has to be done and who does it?

In today’s rapidly-expanding business world, it is
no longer enough to purchase and install a com-
puter, train its operators, and write programs that
will provide useful information. Because of the
large increase in the number of computers being
installed, one must consider yet another aspect of
computer installation and usage if an efficient
computing organization is to be achieved. That as-
pect is systems support.

By systems support we mean an organization
that will undertake the day-to-day clerical jobs
that enable a computing center to function effec-
tively. Such an organization is normally staffed by
several nontechnical clerks, supervised by an ad-
ministrator or clerical manager. The purpose of
this organization is to relieve machine operators,
programmers, or managers of the clerical tasks
necessary for smooth operation.

The organization should consist of groups or in-
dividuals assigned to the following tasks: tape li-
brary supervision, job control, time accounting,
equipment (hardware) inventory, material supply,
and clerical administration. The organization’s
duties would be to gather time charges for billing;
to maintain control of tapes (and disk packs and
data cells); to forecast workload and equipment
requirements, and types of runs to be made on the
system; and to generate reports that will enable
management to manage their computing center
more effectively. The interrelationship of these
groups is shown in Fig. 1.

TAPE LIBRARY

The storage of tapes should be given great consid-
eration. While the means by which the library is
laid out and arranged is important, it is not as criti-
cal as the system used in storing and identifying
tapes. We have found that a sequentially num-
bered library is the most practical and manageable
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Fig. 1 Each group in a systems support organization performs
an essential task. This figure shows the interrelationship of the
various groups with programming, the computing floor, and
management.

since it allows for programmed record-keeping.
Numbering the library tapes sequentially also
makes the day-to-day jobs —such as scratching,
assigning, auditing, and inventory — simpler and
less time-consuming.

The labeling of tapes lends itself to several dif-
ferent approaches. We have found that the follow-
ing system works well for us:

New tape labels are created on the system by the
operator at the time that the tape is created. A
duplicate of the newly-created tape label is for-
warded to the tape library twice daily (or when
sufficient labels have been created to make such
pickups a necessity ). The tape library will record
the tape number, the individual to whom it is as-
signed, the date assigned, the system it was as-
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signed on, the scratch date, and a brief description
of the information on the tape — unless the pro-
grammer has requested special labeling informa-
tion via his job request card. After the tape label
has been created, it is affixed to the tape and will
remain as part of the tape’s records until the tape
is scratched. The pre-numbered tape will be re-
stored in its pre-numbered storage location.

Audits of the tapes held by each programmer
are sent out to the tape library users on a bi-
monthly schedule. The returned audits, indicating
those tapes that the programmers want scratched,
account for 90% of the tape library’s available
scratch tapes. Disk packs and data cells can be
handled in much the same manner.

JOB CONTROL

To simplify the duty of “in-house” job control, a
system based upon the use of credit cards can be
employed. Its operation is straightforward and is
described as follows:

Each programmer who uses the facilities of the
computing center is issued a credit card. This card
is ordered by his manager and is the responsibility
of his manager. It contains the programmer’s proj-
ect or problem number, his department, his name,
his telephone extension, his room and building ad-
dress, and the name of his project.

The reason for using a credit card is to insure
correct delivery of completed jobs and the charg-
ing of computer time to the correct project and
individual; and to provide the machine operator
with the telephone extension where the program-
mer can be reached. A Job Request Card can be
used in conjunction with the credit card. The job
request card, filled out by the programmer, gives
the machine operator all the necessary information
he needs to run the job and label the tapes, disk
packs, and/or data cells that might be created.
The job card is arranged to provide an area that
the programmer can stamp with his credit card,
and no jobs are accepted for processing by job
control personnel unless the job request card is
stamped. In special cases, the time accounting of-
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fice may issue a temporary credit card to be used
on a restricted basis.

Job control personnel receive and log jobs into
the computing center. The job control office will
issue a sequential job number to the job, request
the appropriate tapes, disks, disk packs, and data
cells from the tape library, and transport the job to
its specific system (correct core size, correct 1/O
devices, etc.). When the job is completed, it is
transported back to the job control office and log-
ged out. The log will provide management with a
turn-around time report and control over job flow.
It also enables a trace to be placed on jobs that are
in-shop, making it possible to run down “lost” jobs.

TIME ACCOUNTING

This group is responsible for the accurate accu-
mulation of charges arising out of computer usage.
When a user’s job is run on a system, the operator
or system must record the times that the job
started and finished as well as the system’s idle
time, engineering change time, and malfunction
time. By maintaining time records on type of job,
type of system, and the dollar worth of the ma-
chine time used, the time accounting group pro-
vides local and higher management with informa-
tion that is not only important from the standpoint
of decision-making, but also from the legal stand-
point since some of this time might be taxable un-
der state and /or federal laws.

The time accounting group also computes the
“rate” at which time should be charged in order to
pay the expenses of operating the computing cen-
ter, and produces and oversees the credit card sys-
tem. Their control of the credit card system is ap-

Gordon C. MacKenzie is a member of
the administrative staff for IBM’s Systems
Development Laboratory Computing Cen-
ter in Poughkeepsie, New York. Mr.
MacKenzie attended Syracuse University
and has authored a Technical Report for
IBM entitled, A Bibliography of Auto-
matic Programming.”

63



A GUIDE TO COMPUTER CENTER

EFFICIENCY Cont'd.
propriate because they are the group that is
responsible for charges made against individuals
and/or departments.

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

EQUIPMENT INVENTORY

The equipment inventory clerk will maintain an
inventory of the computers and equipment in the
computing center. He prepares and maintains a
full set of records and issues management reports
on machine type, machine features, purchase or
rental price, installation date, and termination date
(if known or anticipated ). He records any moves
that take place on his computing floor — what ma-
chines have been moved and their new location —
and maintains records pertaining to equipment
transferred to other locations.

MATERIAL SUPPLY

The stock clerk requests the paper, tape, etc. re-
quired by the computing center to carry on its
normal business. He maintains a running inventory
of stock in order to allow the clerical adminis-
tration group to place orders with sufficient lead
time to insure delivery before his regular “on
hand” stock is depleted. He prepares a monthly
management report on items in stock, items on or-
der, items received, and monthly expenses.

CLERICAL ADMINISTRATION

The duties of the clerical administration group
vary depending upon the overall computing center
organization. In general, this group performs the
actual ordering, excercises cost control, and sug-
gests alternatives.

One of the clerical administration group’s most
important duties is to prepare and distribute a
forecast of the machine time to be used. They do
this by polling the various users of the computing
center for their projected needs during the ensuing
year. This forecast is broken down by group, de-
partment, project, and type of system required.
From this forecast, clerical administration pre-
pares reports for management for scheduling.
With the assistance of time accounting, this group
also prepares a monthly report comparing the
amount of time forecast with the amount of time
actually used.

SUMMARY

The foregoing is but one possible approach to
achieving computer center efficiency. The proper
functioning of the groups or individuals that com-
prise a well-rounded systems support organization
provide for effective delegation of the many re-
sponsibilities involved in setting up and running a
computing organization. The solution offered is by
no means a cure-all, but is one tested approach to
the problem. A

* available with or without controller
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 Make the next step COM.

By going directly to microfilm, you can get your computer printout at a fraction
of the paper cost. And at the same time speed distribution and reference.

And you don't have to make a big investment, either. Simply have a nearby
COM service bureau equipped with a Kodak KOM-90 microfilmer do the job for
you. They can convert your tape data to any one of several microforms—including
microfiche. And they offer COMplete service—are backed by Kodak's national
service organization, software programs, and information retrieval know-how.

For more information, contact your Kodak microfilm systems representative. Or
write: Eastman Kodak Company, Business Systems Markets Division, Dept. DP 559,
Rochester, N.Y. 14650.

Kodak Microfilm Systems
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TELEPRINTERS

MALCOLM L. STIEFEL, President ® M. L. Stiefel Co.

JOHN A. MURPHY, Associate Editor ® Modern Data

Next to the mouth, the ear, the wink, and the tele-
phone, the teleprinter is probably the most widely
used data communication instrument in the world. It
is in operation everywhere — in offices, factories,
schools, hotels, railroad depots, airports. . . . New
applications are being found almost daily, inspired
by the proliferation of computers, and the New Tele-
printer is emerging — a sleek device that can accept
inputs from computers and people, and generate out-
puts to both, quickly, quietly, economically, in stand-
ard, almost universally accepted formats.

In this Product Profile, a teleprinter will be de-
fined as a terminal device with a keyboard that
produces hard copy printouts and can transmit to
— and receive digital information from — remote
elements. Within this definition, no restrictions are
placed on printing speed, communications speed,
or communications media. Printing systems with
stand-alone (as well as built-in) keyboards are
also included. This Product Profile is intended to
complement the two-part Profile on line printers
and mini-printers that appeared in the February
and March issues of MODERN DATA.

FEATURES AND OPTIONS

Teleprinters can be characterized in several differ-
ent ways: by their capability to interface with
computers and other terminals; by the sorts of
goodies that can be hung on them (magnetic tape
transports, paper tape punches and readers); by
their degree of portability; by their printing char-
acteristics; by their communications capability;
and by internal features such as tabulation control.

Virtually every teleprinter on the market can be
configured to interface with a computer, either
directly or via a communications link. But some,
like the IBM 2741, are designed to interface only
to a computer. That is, the operation of the ter-
minal requires remote computer control of the net-
work; the operator cannot dial or switch to an-
other similar terminal for  point-to-point
communications.
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Most teleprinting terminals, like the IBM 2740
or any of Teletype’s models (Figure 1) can be
operated off- or on-line with respect to a com-
puter. These units use communication procedures
which permit the local operator to control the net-
work.

In the last two years an important class of tele-
printers has arisen. These are the terminals that
incorporate or can interface with magnetic tape
cassettes or cartridges. The cassettes or cartridges
store typically 50,000 characters — more than
enough to hold a day’s worth of source input data
— for transmittal to a remote central processing -
location at night when telephone line charges are
most favorable. The teleprinters also accept re-
mote inputs for local printout the next morning.

Figure 1 * Teletype Model 33 Teleprinter with PaperTape
Punch and Reader
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This feature is a modern-day counterpart of the
paper tape reader and punch that has been the
favorite teleprinter add-on. The paper tape option
is still with us, but as cassette or cartridge tech-
nology advances, and the magnetic tape devices
gain greater acceptance and decrease in price, pa-
per tape should gradually fade from the scene.

Functionally, records stored on cassette or car-
tridge and on paper tape are alike —all are se-
quential storage media. There is one distinction,
though — the paper tape can be imprinted so it’s
readable by people. Unless a specific record can
be identified by a unique key and printed out, the
mag tape must be read by use of some other ex-
pensive gadget, like a CRT.

An interesting new group of teleprinters are the
portables (Figures 2 & 3). For the most part, they
come naked except for an acoustic coupler which
is used for transmission over telephone lines. Usu-
ally, no fancy mag or paper tape options are in-
cluded. These terminals are designed for short-
term, conventional desk-top information retrieval,
tied to a remote computer or to another terminal.

Another recent innovation has been the in-
troduction of new printing techniques (ink-jet,
electrostatic, thermal ) and a significant across-the-
board elevation of performance characteristics.
Speeds up to 120 characters per second; line
widths of over 150 characters per line or columns;
upper and lower case lettering; 2-color printing to
distinguish between locally and remotely gener-
ated inputs. On some models tabulation can be
performed up or down, left or right, to draw
graphs, to write equations, or to assist in ordinary
printing functions. The process of setting vertical
and horizontal tab stops has been made simple;
operators can move tab stops with the touch of a
switch, and in some teleprinters, the setting can be
triggered by control signals from a remote com-
puter.

One significant advance has been the industry’s
acceptance of the 8-level (128 character) U.S.A.
Standard Code for Information Interchange
(USASCII or just plain ASCII) shown in Figure
4. Almost every teleprinter built today generates
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Figure 2 ® Omnitec Model 800 Portable Data Terminal—a Strip
Printer Terminal with Integral Acoustic Coupler.

N

Figure 3 * Mite Model 123T Data Communications Terminal —
a Page Printer Terminal with Stand-Alone Acoustic Coupler

and receives the full ASCII code or some subset of
it. Obviously, this practice has permitted manufac-
turers to proceed without worrying about code
compatibility.

The electrical interface between a teleprinter
and its modem has also been standardized. The
Electronic Industries Association (EIA) RS-232B
interface is widely used. It defines pulse widths,
rise times, amplitudes, and the like for equipment
designers.

This does not imply that other electrical and
data interface standards, and codes are not used.
One important code is IBM’s PTT/BCD code
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Figure 4 ¢ 8-Level ASCII Code

(Figure 5) and the related PTT/EBCD code. The
printing industry uses a standard paper tape code
applied to specially designed teleprinters.

Other advances involve optional automatic dial-
up, automatic answer-back, and unattended oper-
ation, features which have facilitated economical
transmission in the wee hours or have enabled
communication with terminals that gather data in
remote, relatively inaccessible locations. Remote
batch operation, probably the most effective of all
teleprinter applications to date, depends heavily
on these options.

Except for the portables, most teleprinting units
don’t carry their own modems so users must pro-
cure them separately; this introduces a problem
that hasnt been completely solved. There are
many possible modulation schemes and many pos-
sible communications media. Modems must be tai-
lored to each. This doesn’t present problems to the
user who hooks into the public switched network
(telephone system), but it can annoy the user
who wants to move to a leased line, to a dedicated
private network, or to a shared line (shared with
others and used exclusively for data transmission).
A separate modem may be required for each net-
work. Moreover, a terminal designed for the com-
munication procedures of one type of system (e.g.
switched network) may not be usable in another
(e.g. a private network that uses PTT/BCD and
associated procedures) without extensive modi-
fication or complete replacement.

This isn’t necessarily a serious problem, since
users have little occasion to bounce between net-
works regularly. But users with heavy investments
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in teleprinters who want to employ a new system
can find themselves trapped into an unwanted
configuration if they can’t easily dispose of their
present terminals. One answer, of course, is to
rent, rather than buy; this avoids the problem but
doesn’t solve it. A related sort of problem can also
be avoided through careful planning. This prob-
lem involves terminals equipped for half-duplex or
full-duplex operation. If two send-receive termin-
als are communicating in an I-talk-then-you-talk-
then-I-talk mode, that is called “half-duplex” oper-
ation. The point is, there is only one-way
communications per unit of time. If T am talking to
you, you are forced to listen; when I am done, it’s
your turn to talk, and so on. But if two-way com-
munications is available, T can send data from my
keyboard to your printer (talk), while simulta-
neously, you can send data from your keyboard to
my printer. This is called “full-duplex” operation. 1
don’t get a hard copy of my output, and you don’t
get a copy of yours, unless we are using paper tape
or magnetic tape to store the locally generated text
for playback later.

There is a variant of this arrangement in which
I send, you receive, and your terminal automati-
cally echoes each character back to my printer to
form a continuous acknowledgement loop. This
enhances error detection at the source, but it uses
the communication line inefficiently.

A full-duplex-equipped terminal can operate in
half-duplex mode but the reverse isn’t true. This is
something a user ought to consider in setting up
his network. Duplexing limitations adversely af-
fect system reliability, since a spare half-duplex
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TABLE 1 « TELEPRINTERS

CHARACTER
COMPANY | PRINT RATE | SET &SIZE INTERFACE DATA DATA OTHER
CHAR./LINE TRANSMISSION RECORD/READ PRICE FEATURES
MODEL MECHANISM COMPATIBILITY DEVICES DEVICES & COMMENTS
NO. FORMS
ANDERSON 15 cps uc & Ic Modem Ext. $4,100 ® 8" x 21" x 21" Case
JACOBSON IBM 130/156 cpl I1BM 2741 (opt) Cassette $111/mo Total wt 54 Ibs
AJ 841 Element 10 Forms Compatible (opt)
BARKER 10 cps 48 uc RS232B 110 bps Paper Tape $1,950 e Numeric Key-
ENGRG. 72 cpl T Acoustic (std) board (opt)
N/C 33 EIA Drum 8 Forms Compatible Coupler (opt) $66/mo
COMDATA 10 cps 64 uc 110 bps $1,248 ® Price Incl
Series 33 74 cpl Y Acoustic Paper Tape $45/mo Modem
Wheel 2 Forms Compatible Coupler or | (std)
Modem (opt) }
|
COMPACE 10/15/30 cps 64 uc RS232C 300 bps Paper Tape $4,200 o Numeric Key-
(sw sel) 132 cpl TTY Acoustic or Cassette board (opt)
Versicom 300 Wheel 6 Forms Compatibis Coupler or (opt) $97/mo e Graphics
Rd Modem (opt) Capability
COMPUTER 10 cps 64 uc RS232C 110 bps e B x 16" x 22" Case
DEVICES 80 cpl Acoustic Total Wt 26 Ibs
CDI 1010 Impact 4 Forms ThY Coupler or
Compatible Modem (std)
10/15/30 cps 96 uc & Ic RS232C 300 bps Paper Tape $3,500
CDI 1030 (sw sel) 80 cpl Acoustic or Ext.
Thermal 1 Form TTY Coupler or Cassette (opt) $110/mo
Compatible Modem (std)
COMPUTER 11 cps 64 uc RS232 110 bps $1,750 ® 8 x 14" x 16" Case
TERMINALS 80 cpl Acoustic Cassette Total Wt 33 Ibs
MINN. Drum 5 Forms TTY Coupler or (opt) $100/mo
TP 110 Compatible Modem (std)
15 cps 64 uc RS232 150 bps $2,000
80 cpl Acoustic Cassette
TP 150 Drum 5 Forms _ Coupler or (opt) $115/mo
Modem (std)
COMPUTER 10/15/20/30 96 uc & Ic RS232 300 bps $3,800 ®6" x 17" x 19" Case
TRANSCEIVER cps (sw sel) Acoustic Ext. Total Wt 29 Ibs
SYSTEMS 80 cpl ThY Coupler or Cassette
Execuport 300 Thermal 1 Form Compatible Modem (std) (opt) $128/mo
CONN. 16 cps 88 uc & Ic To Order Acoustic Paper Tape $3,000 e Numeric Key-
TECHNICAL 148 cpl TTY Coupler or (opt) board (opt)
HyperPerf 70 Typebar Compatible Modem (opt) —
CONTROL 30 cps 64 uc RS232C to 4800 bps Mag Tape ® Numeric Key-
DATA Wheel 132 cpl Modem (opt) e board (std)
Model 712 6 Forms _— (std)

unit can’t be wheeled in to replace a sick full-
duplex unit. The solution? Get full-duplex termin-
als exclusively, equipped with a switch for half-
duplex operation.

Almost unnoticed in the parade of shiny new
gadgets has been the keyboard revolution. They
have become quieter and more reliable. Electrical
interlocking prevents generation of false codes; re-
quired keystroke pressure has been reduced. Vari-
ous key layouts are available: standard typewriter;
separate nested numeric keyboard; separate func-
tion keys, with labels to match the various trans-
mission codes.
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Data transmission rates have also gone up.
Whereas 60 words per minute (6 characters per
second or ¢ps) was once the norm, 100 wpm (10
cps) is now standard, 300 wpm (30 cps) is com-
monplace, and 1200 wpm (120 cps) is in limited
use. Further increases can be expected as private
data-oriented communications networks grow.

APPLICATIONS

Functionally, teleprinters are used in situations
where data is to be transmitted rapidly from a
given point to a remote point for further process-

ing, and where a local hard copy of the trans-
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TABLE 1 « TELEPRINTERS.... Cont'd
CHARACTER
COMPANY PRINT RATE | SET &SIZE INTERFACE DATA DATA OTHER
CHAR./LINE TRANSMISSION | RECORD/READ PRICE FEATURES
MODEL MECHANISM COMPATIBILITY
DEVICES DEVICES
NO. FORMS & COMMENTS
DAEDALUS 30 cps 64 uc to 1200 bps Cassette $12,500 ® Programmable
COMPUTER 132 cpl TEY Modem (std} Terminal with
PRODUCTS Wheel 6 Forms Compatible (std) Paper Tape $345/mo 516 Byte Memory
Model 711PDT (opt) ® Numeric Key-
board (std)
DATA 10/15/30 cps 64 uc 300 bps Paper Tape $3,395 ® 6" x 18" x 18" Case
ACCESS (sw sel) 80 cpl TTY Acoustic or Cassette Total wt. 35 Ibs
SYSTEMS Thermal 1 Form Compatible Coupler or (opt) $179/mo
Model 720 Modem (std)
DATA 15 cps 88 uc & Ic 202C Cassette $4,950 e Numeric Key-
INSTRUMENTS 1BM 120/180 cpl 550 bps (std) board (opt)
Model RP35 Element 6 Forms e $133/mo | @ 10" x 19" x 24" Case|
Total Wt. 85 Ibs
DATA 10 cps 64 uc RS232 300 bps Ext. $2,450 e Numeric Key-
PRODUCTS 80 cpl Acoustic Cassette board (std)
PC-8110 Impact 4 Forms TTY Coupler or (opt) $80/mo ®5" x 18" x 19" Case
Compatible Modem (std) Total Wt. 29 Ibs
DATA 10 cps 96 uc 110 bps $1,459
TERMINALS 72 cpl FTY Acoustic Paper Tape
Model 1700 Wheel 6 Forms Compatible Coupler or (std) $53/mo
Modem (std)
DIGITAL 30 cps 96/128 - $2,500
EQUIPMENT uc & lc
Wire 80 cpl Y 300 bps —— ——
LA/30 Matrix 2 Forms Compatible —_—
ELECTRONIC 10 cps 64 uc Acoustic Ext. ® Touch-Tone Key-
ARRAYS Electro- Strip Prnt. o Coupler Cassette ————— board (std)
static (std) (opt) e Tel Dial Card
CT 100 Matrix 1 Strip Reader (std)
e Attache-Size Case
FEDER 15 cps 56 uc & Ic — to 1200 bps Cassette $15,500 ® Numeric Key-
DATA Modem (std) board (std)
CENTER IBM 130 cpl TTY (std) Paper Tape — ® Graphics Capability
APT 1000 Element 5 Forms Compatible (opt)
GENERAL 10/15/30 cps 94 uc & Ic RS232B/C to 1200 bps Paper Tape $3,625
ELECTRIC (sw sel) 75/118 cpl Modem or Cassette
Terminet 300 Chain 6 Forms —_— (opt) (opt) $125/mo
GULTON 10/15/30 cps 64 uc RS232 Ext. $3,950 e Numeric Key-
INDUSTRIES (sw sel) 132 cpl Y. _ Cassette board (std)
Ten/Thirty Wheel 6 Forms Compatible (opt) $145/mo | e Graphics Capability
HONEYWELL - 10 cps 64 uc Acoustic Paper Tape $1,600
72 cpl TIY Coupler (std)
ACT 735 Drum Compatible (std) $70/mo
10/15/30 cps 94 uc & Ic RS232 300 bps Paper Tape $5,220
SRT 301 (sw sel) 118 cpl Y- Ext. Acoustic (opt)
Chain 7 Forms Compatible Coupler (std) $145/mo
70
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Now, the “Silent 700 goes portable:

The Electronic Data Terminal

you can take with you.

Your computer data is as close as
the nearest telephone. At 10, 15 or
30 characters-per-second. Full or
half duplex. All switch selectable.

It’s so unnoticeably quiet, you
can use it anywhere.

Like all “Silent 700” terminals,
the Model 725 Portable Data Ter-
minal uses TI’s unique solid-state
printhead, an integrated circuit
matrix of 35 elements which in-
stantly create the characters on
thermographic paper.

*Trademark of Texas Instruments Incorporated

Without noise.
Without impact.

“Silent 700” terminals,
in operation more than a year
now, use the most advanced elec-
tronics available...including mod-
ular, plug-in MOS/LSI ICs and
solid-state keyboards. Moving
parts are greatly reduced, and
maintenance simplified.

They’re available now. Portable
or desktop.

For a demonstration call the TI

See it at SJCC Booth 1505

officein the major city nearest you.
Or contact the Digital Systems Di-
vision, Texas Instruments Incor-

porated, P.O. Box o
1444, Houston, Tex- [7
as 77001. Telephone

713-494-5115.

TEXAS INSTRUMENTS
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CIRCLE NO. 32 ON INQUIRY CARD
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TABLE 1 « TELEPRINTERS.... Cont'd

CHARACTER
COMPANY PRINT RATE | SET &SIZE INTERFACE DATA DATA OTHER
CHAR./LINE TRANSMISSION RECORD/READ PRICE FEATURES
MODEL MECHANISM COMPATIBILITY DEVICES DEVICES & COMMENTS
NO. FORMS
IBM 15 cps 88 uc & Ic RS232B
1BM 130/156 cpl e = et
2740/41 Element 10 Forms
1/0 30-50 cps 96 uc & Ic $3,160 ® Stand-Alone Key-
DEVICES 256 cpl I — e (OEM) board (std)
Model 100 Wheel 6 Forms Compatible ® Numeric Key-
board (opt)
® Graphics Capability
ITEL 15 cps 88 uc & lc RS232 $3,350 ® 9" x 20" x 31" Case
IBM 156 cpl 1BM 2740/1 134 bps e Total Wt. 87 Ibs
Model 1021 Element 10 Forms Compatible $95/mo e Graphics Capability
15 cps 88 uc & Ic RS232 Paper Tape $5,695 ® 9" x 20" x 31" Case
IBM 156 cpl 1BM 2740/1 134 bps (std) Total Wt. 92 Ibs.
Model 1051 Element 10 Forms Compatible $175/mo | e Graphics Capability
INTERFACE 70 cps 128 RS232B to 1200 bps $5,200 ® Numeric Key-
MECHANISMS Strip Prnt. Modem Printed Tape board (opt)
Model 3201 Wheel 1 Strip TTY_ (opt) (std) ® 9" x 22" x 24" Case
Compatible $150/mo Total wt. 65 Ibs
LITTON 30 cps e Stand-Alone
ABS 192 cpl e ———— e ——— Keyboard
Model 30 Wheel
MAXSON 10/15/30 cps 128 RS232 to 4800 bps Paper Tape $6,000 e Numeric Key-
ELECTRONICS (sw sel) 132 cpl Acoustic or Cassette board (std)
DT-140 6 Forms T Coupler or (opt) ———
Compatible Modem (opt)
MEMOREX 10/15/30/60 94 to 600 bps $4,200
cps (sw sel) 120 cpl TTY Modem _—
1240 Chain 6 Forms Compatible (opt) $115/mo.
10/15/30/60 94 to 1200 bps Cassette $6,100 e Numeric Key-
cps (sw sel) 120 cpl TTY Modem (std) board (opt)
1280 Chain 6 Forms Compatible (opt) $180/mo
MITE 10 cps 64 uc 110 bps Ext. $2,000 ® 7" x 13" x 18" Case
80 cpl TTY Acoustic Cassette Total Wt. 29 lbs.
Model 123T Drum 6 Forms Compatible Coupler or (opt) $95/mo
Modem (std)
NCR 30 cps 96 uc & Ic e Stand-Alone
80 cpl TTY 300 bps _ —— Keyboard (std)
Thermal 1 Form Compatible

mitted data and/or hard copy response are re-
quired. Their application is determined by the
overall “system” response time. If the data can ar-
rive a day or week late and still be useful, the
mails or a courier may be employed effectively. If
the perishability of the data (the time from crea-
tion to obsolescence) is short, direct data commu-
nication may be called for. Since virtually every
situation involving perishable data also calls for
local hard copy, the teleprinter is a natural choice.

Next there is the question of the system con-
figuration. Is data to be stored locally for batch
transmission? Are the response time requirements
sufficiently stringent to warrant essentially in-
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stantaneous transmission? What sort of form can
be used locally? Will a plain piece of paper be
sufficient, or is it to be one or more highly for-
matted pre-printed forms? How many copies are
required? When transmission is finally accom-
plished, what will the peak input traffic (messages
per unit time ) be? What will the peak output traf-
fic be? How many recipients are required for out-
puts? How many terminals will be in the network?

When answers are obtained, the system de-
signer can intelligently begin to choose a terminal
during the process of establishing the optimum
system configuration.

There are innumerable applications where tele-
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PRODUCT PROFILE:

TELEPRINTERS . .. .. RN h W 1 e O Cont'd
TABLE 1 « TELEPRINTERS.... Cont'd
CHARACTER
COMPANY PRINT RATE | SET &SIZE INTERFACE DATA DATA OTHER
CHAR./LINE TRANSMISSION |RECORD/READ| PRICE FEATURES
MODEL MECHANISM COMPATIBILITY DEVICES DEVICES & COMMENTS
NO. FORMS
NOVAR 15 cps 88 uc & Ic to 2400 bps $4,400 ® 8" x 19" x 21" Case
IBM 130 cpl TTY Modem — Total Wt. 55 Ibs
5-40 Mod 11 Element 8 Forms Compatible (opt) $130/mo | e Graphics Capability
15 cps 88 uc & Ic 135 bps $4,500 ® 14" x 27" x 30" Case
IBM 130 cpl TTY Modem (std) Total Wt. 65 Ibs
5-41 Element 8 Forms Compatible Acoustic $115/mo | e Graphics Capability
Coupler (opt)
15/30 cps 88 uc & Ic to 2400 bps $16,715 ® Numeric Key-
(sw sel) 130 cpl TrY Modem (std) Cartridge board (opt)
IBM 8 Forms Compatible Acoustic (std) $195/mo | e Graphics Capability
5-50 Element Coupler (opt)) e Tape Editing
(5-50)
F Mergi
15 cps 88 uc & Ic to 2400 bps 8186 | “ugmy T
1BM 130 cpl TIY Modem (std) Cartridge
5-51 Element 8 Forms Compatible Acoustic (2-std) $235/mo
Coupler (opt)
OMNITEC 10 cps 64 uc Acoustic $950 e Attache-Size Case
Strip Prnt. Ty Coupler —_— Total Wt. 27 Ibs
800 PT Wheel 1 Strip Compatible (std) $60/mo
RCA 10 cps 64 uc Paper Tape $5,650
72/84 cpl Y 110 bps (opt)
6740 Impact 5 Forms Compatible $147/mo
15 cps 94 uc & Ic Paper Tape $7,810
72/84 cpl Y 150 bps (opt)
6750 Impact 5 Forms Compatible $200/mo
REDACTRON 15 cps 88 uc & Ic $1,475
IBM 156 cpl S — —_— (OEM)
Model 300 Element 6 Forms
REPCO 120 cps 64 uc RS232B to 1200 bps $1,500 e Stand-Alone
Electro- 80 cpl Modem _— Keyboard (std)
Model 120 static 1 Form (opt) E— ® 9" x 13" x 18" Case
Matrix Total Wt. 21 lbs.
SCm to 300 cps 64 uc —_— $4,500
Kleinschmidt (sw sel) 80 cpl TTY 300 bps ——
Model 311 Drum 4 Forms Compatible _—
27/37 cps 64 uc Paper Tape $5,600
(sw sel) 80 cpl TTY 300 bps (std)
Model 321 Drum 4 Forms Compatible ——r—
SIEMENS 7 cps 50 uc Paper Tape $2,400
AMERICA 60 cpl Ty 100 bps (std)
TP 100 Impact 10 Forms Compatible —
SYNER 10/15/30 cps 64 uc RS232C 300 bps Paper Tape $6,490
DATA (sw sel) 132 cpl B Y Modem (std)
Beta ASR Wheel 6 Forms Compatible (opt) —
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TABLE 1 o TELEPRINTERS.... Cont'd

CHARACTER
COMPANY  |PRINT RATE | SET &SIZE INTERFACE DATA DATA OTHER
CHAR./LINE TRANSMISSION |RECORD/READ PRICE FEATURES
MODEL MECHANISM COMPATIBILITY
DEVIC
NO. FORMS ES DEVICES & COMMENTS
TELETYPE 10 cps 64 uc Paper Tape $1,440
80 cpl _— 110 bps (opt)
Model 28 Impact -
10 cps 64 uc Paper Tape $500
72 cpl —_— 110 bps (opt)
Model 32 Impact —
10 cps Paper Tape $600
E—— —— 110 bps or Ext.
Model 33 Impact Cartridge _
(opt)
10 cps Paper Tape $1,700
——— o 110 bps or Ext.
Model 35 Impact Cartridge —_—
(opt)
15 cps 126 uc & Ic Ext. Paper $2,450
132 cpl RS232B/C 150 bps Tape or
Model 37 Impact 6 Forms Cartridge —_—
(opt)
10 cps 94 uc & Ic 110 bps Paper Tape $700
132 cpl —_— Modem or Cartridge
Model 38 Impact 6 Forms (opt) (opt) —_—
120 cps 94 uc & Ic Ext. $6,800
Ink Jet 80 cpl RS232B/C to 1200 bps Cartridge
Inktronic Matrix 1 Form (opt) —
TERMINAL 10/15 cps uc & lc RS232B/C 300 bps Paper Tape $3,200
EQUIPMENT (sw sel) Acoustic or Cassette
I1BM 130 cpl TTY Coupler or (opt) $73/mo
Tycom 35/37 Element 10 Forms Compatible Modem (opt)
TEXAS 15/30 cps 86 uc & lc RS232B Modem ! Paper Tape $3,750
INSTRUMENTS 80 cpl IBM 1051/52 (opt) (opt)
Model 710 Thermal 1 Form Compatible $170/mo
15/30 cps 86 uc & Ic RS232B Modem $3,020
80 cpl IBM 2741 (opt) | =
Model 715 Thermal 1 Form Compatible $160/mo
10/15/30 cps 128 uc & Ic RS232B 300 bps $3,000
Models (sw sel) 80 cpl TTY Modem Paper Tape
720 & 730 Thermal 1 Form Compatible (opt) (opt) $160/mo
10/15/30 cps 128 uc & Ic 300 bps $3,300 6" x 19" x 21" Case
(sw sel) 80 cpl _ Acoustic e Total Wt. 35 Ibs
Model 725 Thermal 1 Form Coupler $170/mo
(std)

printers are appropriate; an exhaustive survey is
impossible. But here are some of the major ones:

 Time-Sharing — With the CRT/keyboard dis-
play terminal in hot pursuit, the teleprinter
equipped with an interrupt capability remains the
number one time-sharing terminal. To a program-
mer, it affords a medium for examining what he
did 20 minutes ago or yesterday, as he goes along
interactively creating or modifying programs. To
the engineer, it affords a record for later reference

74

of each calculation in a circuit analysis or a stress
computation routine. To a user with a large on-line
data base, it affords a formatted record of each
query and response, in multiple copies, if neces-
sary, for distribution. Airline and hotel reservation
systems are examples of dedicated time-sharing
systems that made widespread use of teleprinters.

* Material Distribution Systems — As a branch
store depletes its inventory, reorder requirements
are typed out on the teleprinter and stored locally

MODERN DATA/May 1971




PRODUCT PROFILE:

TELEPRINTERS . ...........coovoio.. Cont'd
TABLE 1 ¢« TELEPRINTERS....Cont'd
CHARACTER
COMPANY PRINT RATE | SET &SIZE INTERFACE DATA DATA OTHER
CHAR./LINE TRANSMISSION |RECORD/READ| PRICE FEATURES
MOoaeL MECHANISM COMPATIBILITY DEVICES DEVICES & COMMENTS
NO. FORMS
TRACOR 10/15/30 cps 64 uc RS232B 300 bps EXt. $2,150 ® 10" x 18" x 21" Case
DATA (sw sel) 80 cpl TTY Acoustic Cassette Total Wt. 35 Ibs.
SYSTEMS Impact 3 Forms Compatible Coupler or (opt)
TDS 1601 Modem (opt) —_—
TRANSCOM 10 cps 64 uc —_— 110 bps $1,600 e 8’ x 16" x 19" Case
Electro- Modem (std) Total Wt. 27 Ibs
static Strip Prnt. TTY Acoustic L
CT-264 Matrix 1 Strip Compatible Coupler (opt) $37/mo
TTS 10 cps 64 uc RS232B 300 bps $1,400 e Numeric Key-
105 cpl TTY Acoustic Paper Tape board (opt)
TTS 110 AM Wheel 4 Forms Compatible Coupler (std) (std) $75/mo ® Graphics Capability
TYPAGRAPH 10/15/30 cps 96 uc & Ic RS232B 300 bps Paper Tape $3,500 e Numeric Key-
(sw sel) Acoustic or Cassette board (std)
132 cpl TTY Coupler or (opt) @ Graphics Capability
DP-30 Drum 4 Forms Compatible Modem (opt) $110/mo | ® 10" x 18" x 26’ Case
Total Wt. 35 Ibs
ucc 15 cps 88 uc & Ic RS232 135 bps $3,750 e 12" x 30" x 30" Case
Acoustic Total Wt. 60 Ibs
IBM 130/156 cpl —_—— Coupler or
Datel 30 Element 6 Forms Modem (opt) $90/mo
15 cps 88 uc & Ic RS232 to 1200 bps $5,750
Acoustic Cartridge
Datel 31 IBM 130/156 cpl E— Coupler or (std) $160/mo
Element 6 Forms Modem (opt)
UNIVAC 10/15/30 cps 64 uc RS232C 300 bps Ext. e Stand-Alone
(sw sel) Acoustic Paper Tape —_— Keyboard
132 cpl Coupler or (opt)
DCT 500 Wheel 6 Forms —_— Modem (std)
WESTERN 10 cps 93 uc RS232C 110 bps —
UNION 72 cpl Acoustic Paper Tape B
DATA SERV. Coupler (std) (std)
EDT 33 Wheel 3 Forms _ Modem (opt) $65/mo
WILTEK 10 cps to 2400 bps Mag Tape
E— E— Modem Lcop _— _
Model 300 Impact (std) (2-std)
XEROX 10 cps 64 uc RS232B $3,600
DATA 110 bps o
SYSTEMS 86 cpl TTY
7015/7025 Impact 4 Forms Compatible $81/mo
10 cps 64 uc RS232B $5,600
86 cpl TRY 110 bps Paper Tape ——
7017/7027 Impact 4 Forms Compatible (std) $126/mo
15 cps 96 uc & Ic RS232B $4,600
84 cpl 150 bps -
7018 Impact 4 Forms — $104/mo
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on magnetic or paper tape; a hard copy of each
order is generated simultaneously for visual veri-
fication. At night, the central office polls the
branches one at a time, and the orders are trans-
mitted. The polling is either done by the central
office computer or by an operator at a central tele-
printer. In either case, the branch units are unat-
tended. When all the data is collected, the com-
puter does the processing, updates the warehouse
inventory, and prepares shipping orders to each
branch. By mid-morning (or sooner, depending on
the system and the urgency of a given request)
the material is on its way. Branch inventories are
kept at a minimum, since the turnaround time is
shortened by rapid data communications and pro-
cessing.

* Centralized Accounting Systems — These sys-
tems are similar to the material distribution setups,
except that the reports from the outlying districts
concern daily income and hours worked by em-
ployees, rather than inventory. In the morning
each branch manager gets back a report of the
previous day’s activities. Chain stores, insurance
companies, and other multi-office operations use
this method of data collection. Tt is also used in
operations where the central office is a service
company and the terminals are placed in different
customers’ offices. Some medical billing firms have
teleprinters in doctor’s offices. One company pro-
vides accounting services for automobile dealers,
another for the wholesale drug industry.

®* Dynamic Order Entry and Inquiry Systems —
Here’s where the portables come in. The salesman
brings the teleprinter into the customer’s office
and dials the computer (charging the call to his
telephone credit card). He asks the computer for
quotes on price and shipment data for goods the
customer wants. If the quotes meet with the cus-

tomer’s approval, the sale is made, the salesman
enters the order (thereby automatically reserving
the goods for the customer immediately ). The cus-
tomer’s credit is checked, the shipment is sched-
uled, and the salesman’s account is credited.

* Transportation Systems — Teleprinters are used
in various ways to keep track of the arrival and
departures of buses, trains, planes, and trucks.
Communication is maintained between the depots
and a central dispatcher and among dispatchers in
various regions. Tie-ins with computers in this
area are growing slowly; most networks involve
teleprinters, but no automatic data processing
equipment.

* Law Enforcement — Teleprinters are used by
local and state police, and Federal bureaus in ex-
changing information about suspects, stolen cars,
and events that affect several law enforcement
agencies.

THE TABLE

Table 1 is organized to give the potential user a
starting point for selecting a teleprinter. It fur-
nishes an overview of some of the more significant
teleprinter parameters.

Pricing information for each teleprinter should
be interpreted with care. Some manufacturers may
cite only the teleprinter price — not including the
interface; others may spell out the OEM quantity
price — purchases involving 5 to 500 units.

Additional information on the teleprinters listed in
Table 1 may be obtained from the manufacturers by
consulting Table 2 and circling the appropriate num-
ber on the Reader Service Card.

TABLE 2 « REFERENCE LITERATURE

For more information on TELEPRINTERS listed in Table 1, circle the appropriate number on Reader Service Card.

COMPANY

Maxson Electronics, Great River, N. Y. . . .............. 225
Memorex;Santa: Clara, €8l v« o s v w5 w5 @ g e o
Mite, New Haven, COMN: .. . vo o oo m i s sin ohme pm e min 5omem s s
NER; DEVION:, ORIB: 5 6 o o i 6 525 sew soa s o 50505 30 4% 6%
Novar, :Mountain View:/Cal. : % « - v ¢ cie o s o oo s oim o amioe o
Omnitec; PHgeniX, ;AVIZ: im.- ienms 55 oot @ s s e e @ s En
REA, Marlboro; Mass: + : s s 5« s o cmsawanws

Redactron, Hauppauge, N. Y
Repco, Ouando] TFIR . o iwel s 6 mres a6 % e m s 2k @ o @ s

COMPANY READER SERVICE CARD NUMBER
Anderson Jacobson, Sunnyvale, Cal. . . ... ............. 200
Barker Engineering, Cleveland, Ohio . . ... ............. 201
ComData;, Niles; iz cy s sswames 565w 0 omns wms g e s 202
Compace, Minneapolis, Minn. . . . ... ... .. ... ... 203
Computer Devices, Woburn, Mass. . . . . .. ... .o v v .n 204
Computer Terminals of Minn., Minneapolis, Minn. . . .. ..... 205
Computer Transceiver Systems, Paramus, N. J. . . ... ...... 206
Connecticut Technical, Hartford, Conn. . . ... ........... 207
Control Data, Minneapolis, Minn. . . . ................. 208
Daedalus Computer Products, N. Syracuse, N. Y. ... ...... 209  scM/Kleinschmidt, Deerfield, 1. . . ..o oo ie e 234
Data Access Systems, Dover, N. J. . .................. 210 siemens America, Iselin, N. J. ..« o cvvvnevneneeesonss 235
Data Instruments, Sepulveda, Cal. . . ... ............... 211 Syner-Data, Beverly, Mass. . . . . ..o 236
Data Products, Stamford, Conn. . .. .................. 212 Toletypa, SKOKIE, I, o s iui o wiw oo ssdo s 518 8 Bps & i 8 6 vox i 1L 237
Data Terminals, San Jose, Cal. . ..................... 213 Terminal Equipment, Pompton Lakes, N. J. . . .. ......... 238
Digital Equipment, Maynard, Mass. . . ................. 214 Texas Instruments, HOUStON, TEX@S. . . . . ..« vovnvn n .. 239
Electronic Arrays, Woodland Hills, Cal. . ... ............ 215 Tracor Data Systems, AUStIN, TEXAS. . . « . « v v v vvunsennnn 240
Fedder Data Center, Baltimore, Md. . . . ............... 216 Transcom, Bloomfield, CONM. . . . . v v oot e ee e 241
General Electric, Lynchberg, Va. . ................... 217 TTS. Santa Monica, Cal. . » » o v v v eoeemeereessesemnns 242
Gulton Industries, Hawthorne, Cal. . . . ................ 218 Typagraph, San Diego, Cal. . . ..o oo 243
Honeywell, Waltham, Mass. . . ...................... 219 ycc/Datel, Dallas, TEXAS. « « « v v v v e e voe e e e e ennns 244
IBM,: White Plaing; N Y sz 00 5 s smoials wes mas s imd s 220 ; 4

1/0 Devices, Montville, N. J. . . . oo vt 221 Univac, Blue Bell, Pa. .. . ... 232
L PRI AT D Gl W s 7.5 s emmonn ot b b mms i 6 e . 222 Western Union Data Services, Mahwah, N. J. . . .......... 2
Interface Mechanisms, Mountlake Terrace, Wash. . . . . ... .. 2231 Wiltek, Wilton; COND: -« o ciutoia s« ws aiinis s s s st s 247
Litton/ABS;, Caristadt: N sk S o o e i ese o e o 224  Xerox Data Services, El Segundo, Cal. . . ............... 248

READER SERVICE CARD NUMBER
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urnew
alpha-numeric terminal
does evergthmg

you wante

it to do.

$36.80 a month.

The CT 264 conversational communications terminal
gives you better cost/performance than any alpha-
numeric unit around.

The cost is self-evident. The performance starts
with an electronic printer that gives hard copy veri-
fication of all data sent or received. It prints 64 ASCI|
characters plus ASCII control codes on a 2" paper
tape. And there’s no ribbon, no noise, no moving
parts. It all adds up to top quality.

There's a built-in modem that eliminates costly
data sets. You get complete plug-in compatability
with any computer. And you can carry this new ter-
minal almost anywhere, relocate it anytime. It weighs
less than 20 pounds.

This is what $36.80 a month buys with off-the-shelf
delivery. Lower price with volume orders. And when
you consider our options, like a plastic card reader,
automatic answering, acoustic coupler, and several
others, your system capabilities increase manyfold.

But this is only part of our story. At Transcom,
we've been taking the systems approach to data
communications from the very beginning.

We manufacture a family of compatible communi-
cations devices thatat one end of the system includes
a variety of remote communications terminals, card
and paper tape readers. And at the other end, inside
data central, we offer a line of receiving interface
units for card and paper tape that makes for a com-
plete, consistent peripheral system of data collection.

All our products are wholly electronic, solid state,
portable and noiseless. They offer low cost/high per-
formance operation. Everything considered, they're
unbeatable for versatility and price.

If you want to know more about products that do
what you want them to do, or if you want to tell us
what you think our terminals ought to be doing, call
or write: Transcom, A Division of Hi-G, Inc. 12 Tobey
Road, Bloomfield, Connecticut 06002 (203) 243-1486.

Transcom

We know what you need.

CIRCLE NO. 33 ON INQUIRY CARD
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AUDIO RESPONSE —

JOEL NAIVE ® Wavetek Data Communications, San Diego, Cal.

WHAT, WHERE, AND WHEN

WHAT ARE THE BENEFITS?

A computer audio response system is perfect for
data collection and information retrieval appli-
cations because it is low-cost, flexible, and commu-
nicates in everyday spoken language. It is so
simple to operate that everyone in an organization
with a need to know can have immediate access to
the computer for inputting or outputting informa-
tion. Using Touch-Tone terminals, a remote com-
puter station can cost as little as $5 a month — or
practically nothing if it also does double duty as
an ordinary telephone. This makes it possible to
put a remote station at every desk and workbench.

A Touch-Tone terminal answers the question of
portability also. You may have seen the ads where
the intrepid salesman hauls his CRT or hard-copy
terminal into the corner phone booth. But these
ads fail to answer the question “Where do I plug it
in?,” and it’s a bit awkward to balance a type-
writer on one knee and an acoustic coupler on the
other in the tight confines of a telephone booth.
Conversely, it’s possible that AT&T will have
Touch-Tone telephones in every hotel room, gas
station, or phone booth in the land within a few
short years. With 128,000,000 telephones oper-
ating in the United States and phone industry
plant expenditures at $9.7 billion for 1971, almost
any prediction concerning the growth of Touch-
Tone appears conservative.

JOEL A. NAIVE, Chairman of the Board,
founded Wavetek in 1962 as a one-per-
son operation to develop and market
a then new item of test instruments
called function generators. Since that
time, Wavetek has grown to a company
with annual sales of approximately $5
million. During the past year, Mr. Naive,
in his capacity as technical director, has
spearheaded the development of an
audio response system for use with on-
line computers, which is marketed
through the subsidiary company, Wave-
tek Data Communications. Mr. Naive
received his B.S. in mathematics from
Pomona College in 1949, and his M.S.
in E.E. from Stanford University in 1951.
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EDITOR’S NOTE: The potential for audio response
systems that use the common Touch-Tone telephone
as a data terminal has only begun to be tapped.
What these systems consist of, and where and how
they might be used, were among the questions put
to Wavetek Data Communications’ Board Chairman
and Director of Engineering, Joel Naive. Mr. Naive’s
comments, we feel, deserve to be shared with our
readers.

HOW DOES AN AUDIO RESPONSE SYSTEM OPERATE?

A typical audio response system is made up of four
basic components: the terminal, the commu-
nications equipment, the audio response unit, and
the computer. Tone-coded data is generated
directly by the user on the Touch-Tone keyboard
or on a special Touch-Tone button pad. This data
is sent to the computer over regular telephone
lines or over a dedicated communications network.

The communications equipment converts the
tone-coded data into digital form and forwards it
to the computer for processing. The computer re-
turns the answer in digital form to the audio re-
sponse unit, where it is converted into a spoken
message by automatically assembling words, num-
bers, and phrases which have been pre-recorded
on an audio drum. The verbal response from the
computer can acknowledge receipt of input data,
answer inquiries, and provide instructions to the
user.

Modern audio response systems have a large vo-
cabulary and offer a great number of computer
access channels, making it possible for many users
to communicate simultaneously with the com-
puter. A good example of this is the Wavetek
Audio Response System at the Rohr Corporation
in Chula Vista, Cal., where, in less than three min-
utes each afternoon, over 1,500 workers sign out
using Touch-Tone terminals. Each worker receives
back a cheery “OK” from the computer, with the
average transaction taking less than 5 seconds.
And this is just one of the simpler tasks assigned to
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the system, which also keeps track of all work in
process, parts, tools, engineering change orders,
and man-hours relative to the literally thousands
of jobs that simultaneously are being handled by
Rohr, “the world’s largest job shop.”

WHAT ARE TYPICAL APPLICATION AREAS?

The banking industry is a natural for computer
audio response systems. The use of the telephone
as a remote terminal makes a computer commu-
nications network feasible for the hundreds (or
even thousands) of people in a single bank, or a
network of many branches. Bank employees can
input data regularly and receive answers back im-
mediately, regardless of where they are physically
located with respect to the central data processor.
Further, because audio response systems allow

A Wavetek audio-response terminal being used as a desk-top
source data entry station.

clustering low-cost Touch-Tone terminals with
more expensive terminals, a customer could in-
stantly be telephoned information concerning his
or her account or, alternatively, have a complete
statement visually displayed on a CRT or printed
out on a line printer.

Credit authorization systems can also make
good use of audio response because of the many
instances where credit verification is a “maybe,”
requiring further interaction between the clerk at
the remote station and a supervisor at credit head-
quarters. Wavetek has developed a system which
combines supervisorss CRT terminals with con-
ventional Touch-Tone terminals. Should an ac-
count be questionable, a control unit signals the
clerk and lights a light on each of the supervisors’
switchboards. When one of the supervisors takes
the call, the clerk’s telephone line is switched from
the audio response system to the supervisor’s

MODERN DATA/May 1971

head-set so that the two parties can converse, and
the computer dumps the entire account file into
the supervisors’ CRT terminal. The supervisor can
then discuss the account with the clerk or customer.

WHY HAS AUDIO RESPONSE
BEEN SLOW CATCHING ON?

There are many reasons for this. Primarily, it is
because there were no vendors around to take
complete systems responsibility. And during the
'60s, most end-users of computers were reluctant
to stray outside of the protective umbrella of the
major mainframe companies. The "70s are a differ-
ent ballgame, however. The computer-user is far
more cognizant of the advantages of dealing with
specialists in the areas of computer peripherals
and systems. He knows that he can save money
and get the equipment mix that best serves his
needs by dealing with more than one firm. With
companies such as ours now capable of providing
total audio response systems, including a variety of
terminals, concentrators, receivers, and control
units, the end-user has the assurance that he can
now buy or lease a plug-compatible system to tie
into his mainframe. We think that’s what will
make the 1970s the decade of audio response. A

Introducing the little wonder
modem tester It notonly
tests any modem, it tests
itself. 2=

The new

Bowmar

modem test

set 251A does an

awful lot for so little cost. In fact nothing else around
comes anywhere near it. It will test individual
synchronous or asynchronous modems or modem
systems up to 9600 bps. And the 251A has a unique
self test capability so you can tell anytime that it

is doing what it's supposed to be doing.

The number of bits employed in each test is switch.
selectable, so that a known error rate per 1000,
10,000 etc. can be directly read from the solid state
numeric display. (Which incidentally uses another
Bowmar product, LED’s.) Equally easy to use in the
laboratory or the field, it is also compatible with
Western Electric's 900 series test set.

Complete technical details are yours for the asking.
Please write to Mr. Jim White, Bowmar/ALI, Inc.,
(formerly Acton Laboratories, Inc.) 531 Main St.,
Dept. MD-5, Acton, Mass.

01720
BOWMAR
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COMPUTER
CROSSWORD

LANE SCARISBRICK ® Torrance, Cal.

ACROSS

1. Branch of mathematics
8. Do not bend, fold, spindle, or mutilate this
12. A facial expression of pain or contempt
(past tense)
13. Continuation of word defined in 47 across
14. A number base
15. Father
16. Expression concerning Friday
17. A child (colloq.)
20. , die, das (German)
22. Tune in, turn
23. Higher level language
25. Type of Fortran variable
28. Computer storage media (two words—jargon)
30. A body of machine level code similar to a
subroutine
Date that’s always hard to meet
Us (German)
Any number to the zeroth power
Legal document
A number system
Computer storage media
To mince
Honor students are familiar with this
Greek symbol
Astronomical term for cloudy patches of gas
(continued at 13A)
One of the early large computer systems
Greek letter
IBM disk systems use this
Load address instruction (mnemonic)
57. Flip
58. An addressing method
61. A widely used version of a scientific
language (two words)

32.
33.
35.
36.
39.
42.
44,
45,

47.

49.
52,
54,
56.

1 2 3 4 5 6 i7 8 9 10 |11
12 13
14 15 16
7. =18 = |19 20 21 22
23 24 25 26 27
28 29 30 31
32 33 34 35
36 37 (38 39 40 (41
42 43 44
45 |46 47 48 49 50 (51
52 53 54 55 56
57 58 59 |60
¢ -
SOLUTION APPEARS ON PAGE 89
DOWN
1. Second person plural of be 27. Christmas word
2. Assigns absolute addresses (two words) 28. This degree gives you the title of Dr.
3. This company might produce a fastback 29. Last statement in many Fortran programs
computer 31. Genetic chemical (abbrev.)
4. Two most widely used vowels 34. Watches over the stockmarket
5. Decimal coding scheme 37. Electro-optical readers (abbrev.)
6. Fortran input statement 38. Half of a prominent business rating firm
7. Heart of the arithmetic unit 40. Cuban guerrilla
8. To sever 41. Charged particle
9. Can’t run Algol programs without this 43. 28 and 42 across are examples
(two words) of magnetic storage
10. Precipitation 45. , paff, pouf
11. Hexadecimal string; 1101 11101111 46. _gram; laser produced
:g ;:rtrar? conlﬁparison. opelrastc')r 48. City In Germany
= viagazing: Thisthatiohaliaelonce 50. Airborne Digital Computer (abbrev.)
and Technology (abbrev.) :
19. Intelligence gathering arm of DOD 51. System command for catalog function
21. Unit of measure for radiation exposure. (abbrev.). )
23. Unit of measure for transmission 53. Appropriate; fitting
speed of modems 55. Serial Data Flow (abbrev.)
24. Some time-sharing schemes charge 59. Generic description of statements
only for time used on the like READ, WRITE, etc.
26. Prominent organization 60. Symbol for ruthenium

I
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ith umpteen
black boxes to choose from,

how do you pick
the right data modem?

To pick the right data modem, pick the right
modem company.

Look beyond the hardware a company offers.
Evaluate the other factors that insure optimum
transmission throughput and more efficient use of
expensive telephone lines.

By all means, look at United Business Com-
munications .

When you buy data modems from us, you get a
combination of product reliability, application
expertise and back-up capability that, we believe,
offers you the best overall value.

With our subsidiary company, Rixon Elec-
tronics, we're a stable, continuous source of low
maintenance, quality, 1800 to 9600 bps data
modems. Modems you can purchase, lease or rent
—in any quantity —depending on your needs.

The knowledge and experience of our data
engineers insure the best possible application of
our modems, no matter how demanding your
requirements.

To pick the right data modem,
pick the right modem company.

b T
LH|C
ek e
United Business Communications

Subsidiary of United Utilities, Incorporated

Sales and service offices in: Atlanta/Burlington, Mass. (Boston)/Chicago/Dallas/Kansas City/Los Angeles/New Haven, Conn. (New York)/Pittsburgh/Silver Spring, Md.

free telephone line conditioning guide,

Our parent, United Ultilities, Incorporated,
operates the nation’s third largest telephone sys-
tem. So, we do know quite a bit about telephone
lines. And that’s often the key to effective data
transmission.

Finally, consider our support capability. Stra-
tegically located UBC sales and service offices
are staffed with knowledgeable application and
maintenance people.

You get more than black boxes when you choose
United Business Communications to supply your
data modem needs. For more information and
write:
General Sales Manager, UBC, Dept. MD-8-5,
6405 Metcalf, Shawnee Mission, Kansas 66202.
Telephone (913) 362-5300.
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NEW PRODUCTS

PAPER TAPE TO CARD
CONVERTER

The Model 110A is a media con-
verter that transcribes alpha and
numeric data on paper tape to
IBM cards. Data may be in the AS-
CII IBM seven level or other
codes. The unit features integrated
circuit construction, its own paper
tape reader, and, as an option, a
separate input for direct Teletype
conversion. The output will drive
most IBM card punches. The nor-
mal operation of the card punch is
in no way affected. Digital Auto-
mation, Trenton, N.].

Circle No. 358 on Inquiry Card.

PRINTER SYSTEM

The system is designed for mini-
computer-to-printer or off-line mag-
netic tape-to-printer operations,
and consists of a tape-to-printer
controller with memory, an IBM-
compatible tape drive, and an A.
B. Dick Videojet printer. Desig-
nated the 5096-960, the printer is
capable of generating up to 300
characters per second from mini-
computer or 7-/9-track, variable
format tape inputs. Datum, Ana-
heim, Cal.

Circle No. 347 on Inquiry Card.

FUNCTIONAL MINI

DEC has introduced the PDP-16, a
family of functional minicomputers
for OEM applications. The PDP-16
is designed to order by a flow
charting procedure, where the user
constructs a simple flow chart of
his tasks, and DEC designs a PDP-
16 specifically for him. Volume
prices range from $800 to $3,000,
with first deliveries set for June.
Digital ~ Equipment,  Maynard,
Mass.

Circle No. 328 on Inquiry Card.
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NEW TTY'S

Latest addition to Teletype’s line
of data communications equipment
is the new family of Teletype 38
terminals. The model 38 data ter-
minal features the capability of
both upper and lower case print-
out and also a wide platen which
will allow a standard 132 character
line at 10 characters per inch. Text
can be sent or received on-line on
standard 14%” wide computer pa-
per stock using the same format
found in the computer room. The
38 keyboard generates the full 128
ASCII code combinations with ver-
tical parity. The 38 family will also
include RO (receive-only) and
KSR (keyboard send-receive) ter-
minals. Teletype Corp., Skokie, Ill.

Circle No. 353 on Inquiry Card.

TAPE DELIVERY SYSTEM

The LCS-5 system is a computer-
controlled tape library delivery
system capable of transferring indi-
vidual tapes between the library
and the drives, as well as providing
automatic file updating and admin-
istrative functions. The LCS-5 con-
sists of a series of tape storage
modules, each containing 1000
tapes, which are connected to the
tape drives via a trolley, elevator,
and overhead shuttle system. The
shuttle speed of 5 feet/sec will de-
liver tapes in 10 seconds to any
drive. Advanced Digital Systems,
Mohawk, N.Y.

Circle No. 323 on Inquiry Card.

HIGH-SPEED DRUM PLOTTER

Gerber’s 462 high-speed drum
plotting system is designed for cir-
cuit and NC tape verification,
schematic, and charting appli-
cations. The system consists of the
Model 62 drum plotter and the
Series 400 mag tape controller. The
Model 62 drum plotter is capable
of drawing at speeds of up to 1,600
inches/min with an acceleration
time of less than 30 millisec from
zero to maximum velocity. The
controller uses an H-P 2100 with
4K, and an IBM-compatible, 800
bpi, 9-track transport. Drawing
sizes up to 34” x 44" and roll sizes
of 36” x 125" can be accommodated.
462 System prices start at $35,000,
with delivery within 120 days. Ger-
ber Scientific  Instruments, S.
Windsor, Conn.

Circle No. 324 on Inquiry Card.

DATA RECORDER

The system, the PD-1001, consists
of a battery-operated, portable di-
gital data recorder, a transmitter,
and a receiver interface for link-up
to a printer or off-line computer-
compatible tape transport. Al-
phanumeric data is entered into
the recorder via a 16-key keyboard
and recorded onto a magnetic tape
cassette. When the cassette is full,
the data is sent over telephone
lines to a receiver, located at a
computer central. The PD-1001 en-
ables a firm to do such tasks as in-
ventory recording at branch loca-
tions or to collect any kind of field
data and then transmit such data
off-line to be used when desired.
The PD-1001 may be used by
multi-branch stores or by anyone
desiring to eliminate a keypunch
operator.  Digital  Technology,
Halesite, N.Y.

Circle No. 321 on Inquiry Card.
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COMMUNICATIONS
TERMINAL

The Comproport is a 25 Ib, por-
table, 80-character line page im-
pact printer packaged to conform
with airline carry-on requirements.
The terminal features a built-in
acoustic coupler with DAA and
RS232  connectors. The Com-
proport produces up to 5 copies
and costs $2,200. Compro Corp.,
Santa Ana, Cal.

Circle No. 337 on Inquiry Card.

VOICE RESPONSE

The Phonplex Model 7050 system
is designed to provide rapid verbal
information retrieval for credit veri-
fication, reservations, stock market
quotations, and voice warning sys-
tems. The 7050 can be interfaced
both on-site and remote to the
computer center, and can handle
up to 256 telephone data access
lines. Vocabulary is virtually un-
limited due to the phon(‘me stor-
age ability of the 7050. Base price
for the voice response system is
$19,000. Phonplex Corp., Hunt-
ington, N.Y.

Circle No. 330 on Inquiry Card.

OFF-LINE PRINTER/PLOTTER

The printer/plotter system consists
of the Gould 4800 Electrostatic
Printer/Plotter; a 9-track, 800 bpi
mag tape handler; and an inter-
face/control  which allows for
record search and single or mul-
tiple copy selection of any number
of consecutive pages. The 4800
produces both alphanumerics and
graphics, separately or together. It
utilizes an 80 dots/inch matrix,
prints up to 800 scan lines/sec or
4800 character lines/min. Standard
software includes a Character Gen-
erator package to emulate standard
line printer formats. The Basic
Gould Plotting package facilitates
formatting commonly used plotter
graphics such as charts, per-
spective drawings, and contours.
An optional Quick Draw package
enables a user to program with
common languages (e.g. Fortran)
to produce graphics and text.
Gould/Brush ~ Div., Cleveland,
Ohio.

Circle No. 336 on Inquiry Card.
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DEBUG

ON-LINE SYSTEMS
FASTER AND
EASIER!

The Spectron Universal |
insures fast, accurate diagnosis of
on-line system problems.

Get on-line and stay on-line, with minimum system downtime. We offer a
simple, economical way to do this. Our Universal Monitor helps you pinpoint
problems in a/l system hardware and software by showing you—in the form

of hard copy—exactly what was sent and received over the data link. So errors
caused by software bugs, equipment malfunctions or line problems are
immediately visible. Less time is spent tracing problems because system
operation is shown in full detail.

The Universal Monitor is simple to install and is as easy for programmers to
use as it is for engineers. It connects to the business machine interface of any
standard modem, and automatically synchronizes with the data stream to
provide a record of every character on the line—not only the usual printable
characters, but all control characters as well. The system monitors any code
and speed up to 7200 bps, accommodates all line coordination systems, and
works with synchronous or start-stop transmissions.

There are two basic components of the Universal Monitor system. These are a
Monitor Control Unit which provides synchronization and control, and decodes
the monitored data for printing; and the Monitor Printing Unit which is a
high-speed non-impact printer. Other components are available which allow
switch-selection of lines to be monitored in a multi-line system. For more
information or a demonstration, fill in and return the coupon below.

Or call (609) 667-5700.

y

CORPORATION

1060 Kings Highway North
Cherry Hill, New Jersey 08034

[1 Please arrange Universal Mon-
itor System demonstration at my
convenience.

[] Please sehd technical bulletin
on Universal Monitor System.

Mame, ' Title

Company._.____

State, Zip _

R
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NEW PRODUCTS

MAGNETIC TAPE UNIT

The synchronous BI 2600 Magnetic
Tape Unit is compatible with 7-
track IBM and 9-track ASCIL
NRZI formats at 200/556/800 bpi,
and 9-track phase-encoded format
at 1600 bpi. Recording can be done
at 1 to 37.5 ips and data may be
read out bidirectionally at 4 to 37.5
ips, with a maximum data transfer
rate of 60,000 characters per sec-
ond. The BI 2600 comes with a 13-
month warranty, with service
available nationally. It is priced at
under $3200 in OEM quantities.
Bright Industries, San Francisco,
Cal.

Circle No. 325 on Inquiry Card.

MINICOMPUTER

Varian has announced a new addi-
tion to its 620 family — the Varian
620/L. Features of the 620/L are
4K of core, party line I/0 bus, di-
rect memory access, automatic pri-
ority interrupt, integral power sup-
ply and a front panel console with
lock. The 620/L is 100% software
and peripheral compatible with
the 620/i. Base price is $5,400,
with additional 4K increments at
$2,300 each. Varian Data Ma-
chines, Palo Alto, Cal.

Circle No. 327 on Inquiry Card.
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PAPER TAPE PUNCH

The Remex Model RPS-1075 paper
tape punch can operate at speeds
of 75 characters per second contin-
ously, and has an anticipated life
of 84x107 characters. Features in-
clude fully proportional servo
spooling of the 8% inch reels, back-
space capabilities, TTL compatible
modular electronics, and integral
power supply. The unit is priced at
$1,690, with OEM discounts avail-
able. Remex Electronics, Haw-
thorne, Cal.

Circle No. 356 on Inquiry Card.

DATA CONVERSION SYSTEM

The Mini-Linkage 1000 is a data
conversion system which provides
real-time communications between
a digital computer and various
electronic and electromechanical
devices and systems. The linkage
system was designed to meet the
rigorous computational data trans-
fer demands of simulation and
training systems of which the di-
gital computer is the heart of the
complex. One basic Mini-Linkage
System provides: 128 (min) to 512
(max) channels of digital (dis-
crete bit) input; 32 to 512 channels
of digital output; 16 to 32 channels
of analog-to-digital conversion; 16
to 80 channels of digital-to-analog
conversion; and modular ex-
pandability — with large or small
digital computers. Singer/Link,
Binghamton, N.Y.

Circle No. 326 on Inquiry Card.

CASSETTE CLEANER

Vacutape is a tape cleaning ma-
chine designed for the users of
magnetic tape cassettes. Vacutape
is designed to clean by having the
tape ride over two uniformly
ground and buffered surfaces. A
post blade removes particles from
the uncoated tape surface, and a
second blade engages the coated
surface and cleans, in addition to
lapping the oxide layer to provide
improved tape contact with the
head. A vacuum system maintains
blade cleanliness during operation.
Acutor, N. Reading, Mass.

Circle No. 332 on Inquiry Card.

MODEM TEST SET

The test set, designated 251A, is
designed for the testing of individ-
ual synchronous or asynchronous
modems or modem systems. The
unit directly connects to the RS-
232-C connector on the modem. In
use the pattern generator section of
the tester sends one of five selected
patterns to the modem as an input.

The modem output is received by
the test set and a self-synchro-
nizing circuit compares the pattern
received to that which should be
received. If a difference is de-
tected, a numerical counter is in-
cremented. Bowmar/ALI, Acton,
Mass.

Circle No. 331 on Inquiry Card.

G W

ALTERABLE ROM FOR MINI-
COMPUTERS

Memory Systems is offering a
plated wire EAROM (Electrically
Alterable Read Only Memory) as a
plug-compatible  peripheral for
most popular minicomputers. The
user is able to modify on-site, in
real time, under keyboard or con-
sole control, the contents of EA-
ROM to debug or optimize his
software. After optimization, the
Write circuitry of EAROM may be
disconnected, and the unit will op-
erate as a standard ROM. An addi-
tional feature of MSI's EAROM is
its nonvolatility — power outages
or shutdowns will not cause a loss
of control instructions. Memory
Systems, Hawthorne, Cal.

Circle No. 335 on Inquiry Card.
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MEASUREMENT ENGINE

The Measurement Engine is de-
signed to provide data processing
management with a measurement
tool to assist in the identification and
reduction of computer performance
problems. By applying the concepts
of installation calibration and con-
tinuous performance monitoring, the
Measurement Engine is able to pro-
vide the user with timely informa-
tion with which he can solve com-
puter performance problems. The
controlling module is the ME-1011
Event Monitor. Through measure-
ment probes attached to the host
computer system, the Event Monitor
receives and records signals gen-
erated by the function or operation
being monitored. These signals may
then be logically combined in a
user-determined manner to visually
display and automatically record the
desired measurements. Boole ¢
Babbage, Cupertino, Cal.

Circle No. 345 on Inquiry Card.

CRT TERMINAL

DECterminal I is a 12-inch CRT
terminal which can display 20 lines
of 72 characters each. The terminal
is TTY compatible and is designed
for use on any computer system
that uses ASCII code. Transmission
rates range from 110 to 2,400 baud,
and the cursor may be addressed to

any point on the screen with only
three commands. A built-in inter-
face allows the DECterminal T to
drive multiple TV monitors; it also
has a video mixing capability al-
lowing variable background pic-

tures to be projected simulta-
neously on the screen. Price, in
quantities of 100, is $1,995, with
first deliveries this summer. Digital
Equipment, Maynard, Mass.

Circle No. 322 on Inquiry Card.
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I/O0 EXPANDER AND INTER-
FACE CONTROLLER

The RTP7410 Series universal 1/0
expander and interface controller
allows the user to interface any o
Computer Products’ analog, di-
gital, or operator 1/0 equipment
to any minicomputer he selects.
The basic I/0O expander contains
cable drivers and cable terminators
capable of driving one RTP I/0
cable string with up to eight per-
ipheral devices attached. Unit
quantity prices for the RTP7410
are from $800 to $1,200 depending
on the selected computer. Com-
puter Products, Ft. Lauderdale,
Fla.

Circle No. 334 on Inquiry Card.

TAPE CASSETTE TRANSPORT

Designed for digital recording and
interchangeability of cassettes be-
tween transport, the CM-101
single-unit, CM-102 two-unit, and
CM-103 three-unit models utilize a
direct drive system to eliminate the
need for a capstan and pinch
roller. Standard tape speed is 10
ips, start/stop time is less than 40
ms with packing density at 800
bpi. The compact design includes
internal power supply and se-
rial/double parallel buffer with all
analog circuits. Computer Mate,
San Clemente, Cal.

Circle No. 329 on Inquiry Card.

BURSTER-IMPRINTER

A high-speed burster capable of
handling multi-copy bursting jobs
and of imprinting has been intro-
duced by NCR. The imprinting fea-
ture allows for the signing of pay-
roll or accounts-payable checks,
purchase order validation, address
identification, or other special mes-
sage imprinting tasks. NCR, Day-
ton, Ohio.

Circle No. 350 on Inquiry Card.

- BEA
KNOW-
IT-ALL

With the One And
Only Definitive
SDA Book

INFORMATION SPECTRUM, INC.
has prepared a publication describing
source data automation equipment
and design methodology to assist you.

We have done your systems de-
signer’s homework. He no longer has
to spend weeks requesting and ana-
lyzing manufacturers’ data and spec
sheets.

| These reports contain detailed
cost/performance descriptions for all
| commercially available equipment in
‘ the following categories:
—Keyboard-to-Tape
—Portable Data Recorders
—Alphanumeric Display Terminals
—Optical Readers
—Magnetic Readers
—Remote Scanners
| Also included are cost/volume
break-even points for SDA equipment.
INFORMATION SPECTRUM, a data
processing systems design company,
has developed these reports through
‘ its experience in analysis and design
of SDA systems and as a part of its
| continuing SDA Seminars.

The Source Data Automation Re-

‘ ports are handsomely bound in a
loose leaf binder and the initial cost
of $95.00 includes a one-year updat-
ing of equipment on a quarterly basis.
This enables the user to have the lat-
est and most accurate information
available.

Look for INFORMATION SPEC-
TRUM’S SDA column each month in
Modern Data.

| Information Spectrum, Inc.
l Department MD

1020 Kings Highway North

Cherry Hill, N.J. 08034

\

‘ | wish to purchase ________Source Data

‘ Automation Reports at $95.00 per copy. |

‘ understand this price includes a one year
I updating on a quarterly basis.

[J Check enclosed for $

[JPlease send further information on the
SDA book.

[JPlease send materials on Information
Spectrum consulting services.

Name

Company

Address
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NEW PRODUCTS

DATA SETS

The series of acoustic couplers and
modems, designated the 71 Series,
are Bell 103 compatible and pro-
vide for transmission of serial
binary data at speeds up to 300
baud (30 characters) per second.
Prices for the 71 Series start at
$235 in unit quantities. Livermore
Data Systems, Livermore, Cal.

Circle No. 338 on Inquiry Card.

FLEXIBLE MAC

Flexible MAC is a custom OEM
version of the MAC Jr. mini-
computer. The  minicomputer
memory may be expanded from 2
to 28K words (16-bit) within the
computer chassis. Organization is
optimized for specific user require-
ments; CPU, memory, and con-
troller boards can be located any-
where in the chassis to maximize
space utilization. Flexible MAC
can be configured in a 19 inch
chassis with 30 logic card slots or a
24 inch chassis with 39 slots. Major
functions of almost any system
configuration can be accom-
modated within one chassis, elimi-
nating substantial packaging and
interconnect expense. Logic card
kits are available for customized
special functions. Lockheed Elec-
tronics, Los Angeles, Cal.

Circle No. 348 on Inquiry Card.

MTST TAPE TRANSPORT

The unit is available as a tape
reader — Model 3000R, or as a tape
recorder — Model 3000W. Speeds
to 120 char/sec. asynchronously or
synchronously at 400 char/sec. can
be obtained. Interfacing to some
minicomputers such as the DEC
PDP-8 is available as a special op-
tion. Digi-Data, Bladensburg, Md.

Circle No. 340 on Inquiry Card.
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BUSINESS-ORIENTED MINI

The PPC-50 is a desk-top processor
with 100-200K bits (48 bit word
length) of magnetic drum memory
and with capabilities for account-
ing, billing, word processing, and
data communications. The PPC-50
features a direct memory access,
ability to accept decimal as well as
binary arithmetic, and an interface
system capable of handling 15 in-
put devices, 16 output devices, at
long distances, with character par-
ity as standard equipment. The
main memory of the model 50 has
an average access time of 2.5 milli-
sec and execution time is 20 usec
per instruction. A “scratchpad,”
separate from general storage, pro-
vides an additional block of
memory for fast operating speed
and for frequent access to some
special memory locations. Per-
ipheral Processor Co., East Hano-
ver, N.J.

Circle No. 346 on Inquiry Card.

COMMUNICATIONS
TERMINAL

The Comproport, a 25 lb. portable
communications terminal, features
a full-page 80-character-line im-
pact printer and built-in acoustic
coupler. The Comproport can pro-
duce up to five copies on pin-feed,
roll, or standard office paper. OEM
price is $2,200. Compro Corp.,
Santa Ana, Cal.

Circle No. 352 on Inquiry Card.

MULTI-CRT-TERMINAL
2248/2260-REPLACEMENT

A multi-terminal system com-
patible with IBM 360/370 hard-
ware and software has been in-
troduced by Trivex. Called The
Trivex 40/80, this system is a di-
rect replacement for the 2248/2260
at a lower rental cost. Designed for
direct interface, the modularly ex-
pandable controller is capable of
handling up to 32 CRT displays,
four printers, and two magnetic
tape cassette drives. Trivex, Or-
ange, Cal.

Circle No. 342 on Inquiry Card.

BUSINESS SYSTEM

An office computer for invoicing,
accounts receivable, payroll, in-
ventory control, and general ledger
reporting has been introduced by
Philips. Designated the P-359, the
computer comes with either an
800- or 1200-word core memory,
and features a 672-digit magnetic
ledger card system and a 30-inch
split-platen forms printer. Philips
Business  Systems, New York,
N.Y.

Circle No. 351 on Inquiry Card.

TELEWRITER COUPLER
FOR CALCULATOR

Typewritten records of computed
data are added to the outputs now
available from the Hewlett-Pack-
ard Model 9100A/B Calculators.
With the Model 9106A Typewriter
Coupler, the Calculator will print
out computations through an IBM
typewriter at a speed of 15 cps.
Heuwlett-Packard, Palo Alto, Cal.

Circle No. 341 on Inquiry Card.

MINICOMPUTER
CASSETTE SYSTEM

The Model 2020 Cassette Tape
Transport System provides the
minicomputer user with three in-
dependent cassette loaded mag-
netic tape drives, a tape drive con-
troller, a complete interface, and
software support. The transport
features simultaneous reading and
writing on separate decks, back-
space record capability, and high
speed bidirectional search for ad-
dressable files. Data is redundantly
recorded on two data tracks using
phase encoding for reliability. In-
terfacing is accomplished by
changing a single circuit card and
cable inside the unit; several inter-
faces are available. Software sup-
port for each minicomputer in-
cludes cassette oriented Assembler,
Editor, and Utility programs. Soft-
ware also includes a keyboard con-
trolled Executive program for
“hands off” system operation. Can-
berra Industries, Meriden, Conn.

Circle No. 349 on Inquiry Card.
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JUMBO NOVAS

Data  General has announced
Jumbo models of its Nova 1200
and Nova 800 mainframes. The
Jumbo 1200/800 will accommodate
17 fifteen-inch  printed  circuit
boards in 10%” rack space. Using
one or two central processor
boards, a standard I/O interface
board, and 8 memory boards (32K
sixteen-bit words ), the Jumbo pro-
vides additional space for six to
seven large interface boards. The
Jumbo offers this board space at an
added cost of $850 over the stan-
dard chassis. Data General, South-
boro, Mass.

Circle No. 344 on Inquiry Card.

DIGITAL PRINTER

The small digital drum printer
converts any binary coded decimal
(BCD) input into a permanent
printed form on paper tape, IBM
cards, tickets of various widths,
and pressure sensitive labels. Up to
4 copies can be printed out at a
maximum rate of 2.5 lines/sec.
Printout of floating decimal point
and floating colon is possible by se-
lective dual over-printing. Me-
chanics for Electronics, Wilming-
ton, Mass.

Circle No. 343 on Inquiry Card.

UNIVERSAL TAPE READER

The Model 8197 Universal Tape
Reader is a read-only system for
off-line reading operations, capable
of reading any IBM-compatible
tape: 9-track, 800/1600 cpi; or 7-
track, 200/556/800 cpi, NRZI or
Phase Encoded. All densities are
switch-selectable, and dual speed
operation for identical data rates is
optional with 1600 cpi operation.
The single unit price of Model
8197 is $8300; $6640 in quantities
of 100. Kennedy Co., Pasadena,
Cal.

Circle No. 339 on Inquiry Card.
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W H I CH oF oVER 700 BRANDS COME TO MIND
WHEN YOU SEEK A SPECIFIC PRODUCT OR SERVICE?

just off the press . . . Results of MODERN pATA’S monumental survey
of over 5000 readers to learn current buying preferences. 54 different
product categories. Over 700 different manufacturers and suppliers
listed by number of times selected.

MODERN DATA’s 1970 BRAND AWARENESS SURVEY provides the

most complete, up-to-date study available buying
trends in the computer industry.

anywhere of

Your first press copy will be sent by return mail — just fill in and

return the coupon below. T(‘Il-(lil_\", full-refund privilege, if not
satisfied.
$12.00 A COPY, POSTPAID.
TO: MODERN pATA Survey

3 Lockland Ave., Framingham, Mass. 01701

Please send me postpaid, _ copy(ies) of your 1970
BRAND AWARENESS SURVEY at $12 a copy ($10 a copy
if payment is enclosed, saving billing costs). Ten-day, full-
refund privilege.

Neme -~ Company
Address s S - 8
City - Stater._____7IP

1 Bill me ] Bill company — P.O.No.

Please make check payable to MODERN DATA

12-BIT MINICOMPUTER
PLUG AND PROGRAM

COMPATIBLE
WITH PDP-8" SERIES

mm-.-ﬂm

i I "'m-nu.n\

8 3/4" X 19" Wide Console

® Now with complete options—Extended Arithmetic, Power Fail,
Data Break, Real Time Clock, Comm. Interfaces

@ Peripherals—Linctape Mag. Tape, IBM Compatible Tape, Disk
Systems, Printers and Displays

® MSI, TTL, Integrated Circutry

® 1.2 Microsecond Cycle Time

® Memory Expansion to 32K Words in Main Console
DIGITAL
COMPUTER
CONTROLS, INC.

12 Industrial Road
Fairfield, N. J. 07006
201-227-4861

*Registered Trademark of Digital Equipment Corporation

CIRCLE NO. 38 ON INQUIRY CARD
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NEW SOFTWARE AND SERVICES

UPDATE LIBRARIAN

PULMACS provides an IBM sys-
tem 360/370/DOS user with a
means to store, maintain, compile,
and test source programs on tape
or disk. It can also catalog, delete,
rename, or replace either complete
units or portions of cataloged pro-
grams. PULMACS is currently
licensed at $995 with free updates
and maintenance for one year in-
cluded. Management & Computer
Services, Philadelphia, Pa.

Circle No. 380 on Inquiry Card.

CIRCUIT DESIGN

The Logic Network System is a
circuit design analysis service for
logic circuit engineers. The system
performs a wide range of load
analysis, simulation, packaging,
timing, and error checks on logic
networks of any level of com-
plexity. Electronic Graphics, Gar-
land, Texas.

Circle No. 397 on Inquiry Card.

PDP-10 FORTRAN FILE
HANDLING

RAX, an advanced file handling
system, offers simple and efficient
handling of PDP-10 files, and en-
ables the user to read or write any
number of words starting with any
word in a file. Features include auto-
matic creation of files, automatic ap-
pending to an existing file, automatic
expansion of directly addressed
files, direct sequential reading and
writing, and continue-on-channel.
RAX is offered to users through
time-sharing vendors on a daily
rental basis. The Bedford Group,
Bedford, Mass.

Circle No. 387 on Inquiry Card.
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DOS SPOOLING SYSTEM

This system provides automatic
spooling of data from card reader-
to-disk and from  disk-to-line
printer or card punch for an IBM
360 Model 25 and up, and requires
no changes in application pro-
grams. It runs in a foreground par-
tition, requiring less than 10K core,
and requires MPS with very little
operating intervention required.
Provisions for running special
forms and spooling interrupt for
on-line printing of rush jobs are in-
cluded. Actual benchmarks have
proven that up to triple the thru-
put of a 360 Model 30 is possible
with  certain  processing com-
binations. Purchase price of the
system is $6900 including installa-
tion, documentation, and training.
Computer Educational Services,
Atlanta, Ga.

Circle No. 376 on Inquiry Card.

COMMERCIAL APL

Multilevel provides additional ca-
pabilities to the users of IBM’s
APL Terminal System, making it
feasible to use the APL Language
for in-house commercial data pro-
cessing. In addition to the APL ca-
pabilities received from IBM, the
package provides fast-formatting,
shared files among many terminals,
3 levels of sequestering, APL work-
space extension I/0, generation of
Standard-programs for fast 1/0, in-
dividual I/O instruction access
from APL, catenation of mixed
APL data-types, high-speed APL
sorting, arrays stored on disk, an
APL operator for code translation
at machine speed, execution of as-
sembler-language  programs as
strings from within the workspace,
data security for a data-name and
other features. APL General, Tren-
ton, N.J.

Circle No. 389 on Inquiry Card.

DATA BASE MANAGEMENT
SYSTEM

TOTAL is a complete integrated
data base management system
which performs all functions of
data base maintenance, update, re-
trieval, and data integrity at the
host language level. The system is
continually self-optimizing, elimi-
nating both performance degrada-
tion and the requirement for peri-
odic data base reorganization. As
data requirements change, new
data and associations may be
added without affecting the appli-
cation programs. TOTAL may be
used with IBM S/360 under DOS
and OS, RCA Spectra/70 under
DOS and TDOS and Honeywell
under MSR Mod 1 and OS 200.
Cincom Systems, Cincinnati, Ohio.

Circle No. 393 on Inquiry Card.
MINICOMPUTER BASIC

A generalized extended Basic com-
piler interpreter, suitable for small
to medium scale time-sharing sys-
tems, is available. The system al-
lows multiple users to execute
Basic programs in a fully inter-
active time-share environment. As
the design is modular, it may be
tailored to satisfy particular re-
quirements. Cost for the Basic pro-
cessor is in the neighborhood of
$30,000; development requires four
to six months. Polymorphic Corp.,
Palo Alto, Cal.

Circle No. 383 on Inquiry Card.
TAX PACKAGE

TAXCAL is a program that calcu-
lates federal, state, and local with- -
holding taxes, and can handle all
payroll periods, earnings, deduc-
tions, and exemptions. Through it,
companies can keep their payroll
systems in compliance with ever-
changing tax regulations. TAX-
CAL is modularized, and a com-
pany need only order modules for
the areas it requires and then add
new modules as needed. TAXCAL
is written in Cobol and requires
2500 to 18,000 bytes of core. TAX-
CAL with calculations for FICA,
Federal Withholding Tax, and ten
state modules costs only $500.
Each additional state module costs
$50. Datasonics, New York, N.Y.

Circle No. 386 on Inquiry Card.

MODERN DATA/May 1971



SUPER BASIC

Super Basic allows the UCS-VI
time-sharing user to define his
problem with simple English state-
ments, thus reducing and sim-
plifying the total programming re-
quired. Programming is further
simplified by extensive error diag-
nostic messages and program de-
bugging features. UCS Super Basic
also - offers extensive character
string manipulation capabilities,
complex and logical variables, 24
data files in use at one time, ac-
curacy to 14 significant digits, as-
terisk filling and floating signs in
output fields, and the capability
for storing and executing object
programs. United Computing Sys-
tems, Kansas City, Mo.

Circle No. 395 on Inquiry Card.

UTILIZATION REPORT
SYSTEM

A computer utilization report sys-
tem (CURS) for IBM DOS
POWER users is available. The
system accesses all the POWER-
generated data elements and pro-
vides additional control fields of its
own. CURS offers complete flexi-
bility by allowing custom formats
to be cataloged within the system.
It produces detail and summary re-
ports, totals and subtotals, and has
the ability to weigh the hourly us-
age by shift or priority and to pro-
duce accurate billing or in-house
memorandum figures. The system
sells for $950. Computer General,
Washington, D.C.

Circle No. 382 on Inquiry Card.

CIRCUIT DESIGN SERVICE

AIDE is an automated, integrated
design and engineering service
which takes raw logic diagrams or
equations and produces finished
drawings, printed-circuit board art-
work, NC tapes, and documenta-
tion required by a manufacturer to
produce electronic hardware. The
use of computers and automated
graphic equipment allows AIDE to
partition, assign, and route PC
boards, as well as design back
panel wiring and test for faults. Al-
gorex Data Corp., Hicksville, N.Y.

Circle No. 381 on Inquiry Card.
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COBOL WRITING SYSTEM

The SNOFLAKE program writing
system provides a means for imple-
menting many business data pro-
cessing functions. The user, who
need not be a programmer, speci-
fies the details of the function de-
sired. The Cobol program written
by the system may be in any of the
IBM-defined dialects of Cobol.
Currently available functions in-
clude report writing, label print-
ing, and file rebuilding and refor-
mating. System features include
multiple input files, sequential or
indexed-sequential; powerful file
subset selection capabilities; and
unrestricted number of (report)
subtotal levels. The system runs
under OS/360; function prices are:
Report, $4,000; Label, $2,000;
Rebuild, $2,000. Software Engrg.,
Norton, Mass.

Circle No. 385 on Inquiry Card.

NOVA PROGRAM ASSEMBLY
Three software packages that al-
low the assembly of programs for
the Nova line of computers on the
IBM 360/370, Univac 1108, and
CDC 6600 computers are available.
Each assembler is written in For-
tran and is compatible with the
Nova line Extended Assembler (re-
locatable). By allowing the user to
develop his software independently
on a large computer, the assem-
blers have several advantages over
conventional ~ program  devel-
opment. Data General Corp., South-
boro, Mass.

Circle No. 396 on Inquiry Card.
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MERGE AND EDIT PROGRAM

A merge and edit package which
enables the typographer to output
camera-ready copy with little or
no need for manual paste-up is
available. Called EDIT/SET, the
program interfaces with a master
phototypesetting program, PHO-
TOSET, when configured for Inter-
type, Photon, and Mergenthaler
devices. EDIT/SET is available in
four versions: paper tape to paper
tape; paper tape to magnetic tape;
magnetic tape and line printer to
magnetic or paper tape; or paper
tape and line printer to paper tape.
Composition Systems, White Plains,
NY.

Circle No. 379 on Inquiry Card.

CASSETTE DUPLICATING
SERVICE

The service duplicates digital pro-
grams recorded on tape cassettes,
and will provide exact copies of
master programs upon verification
of ownership by the purchaser.
Duplicates of such standard pro-
grams as ECMA and those used in
Wang 700 Series programmable
calculators can be delivered in as
little as two days. Minimum orders
for as few as five duplicates of
standard programs will be ac-
cepted.  Information  Terminals,
Mountain View, Cal.

Circle No. 378 on Inquiry Card.

FORTRAN ANALYZER

Called FORTUNE (FORtran
TUNEr), the program analyzes
each statement of a Fortran pro-
gram, inserts code which counts
statement executions, executes the
program, and prints out the origi-
nal source code. Each statement of
the source listing is annotated
showing the exact number of exe-
cutions and the approximate cost
of execution (in machine cycles).
This listing is used to locate those
statements which use the greatest
amount of computer time and thus
should be optimized. Computer
Performance Systems, Santa Clara,
Cal.

Circle No. 388 on Inquiry Card.
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CalComp doesn't claim to be driving IBM right out of the
business, of course.

But together with our disk drive subsidiary, Century
Data, we're claiming a pretty fair share of the market. And
a bigger share every month.

Last month, for examplé, we received orders for more
than 300 disk drives.

And while over 90 percent of them will replace com-
patible IBM devices, we doubt if IBM will replace any
of ours. For several reasons.

First, with average access times of 30 to 35
milliseconds, our disk drives are twice as
fast as theirs.

Second, with electromagnetic
positioning instead of mechanic
pawls, detents and gears,
ours are simply more reliable.

And third, ours cost less. Ten percent less on a year’s
lease than IBM’s new, low-priced 2319 system,to be exact.
What's more, we've announced a new system of our
own, called the CD 1015/215. In addition to being twice
as fast as anything IBM delivers, it costs less and stores
twice as much per spindle.
CalComp isthe leading independent disk drive producer.
The first independent to deliver a complete equivalent
of IBM’s 2314 system, in fact.
So naturally, we plan to produce a plug-to-plug
replacement for their 3330 system when it becomes
available. On next-generation 370 computers.

Meanwhile, we've got about
40,000 more disk drives
on model 360 computers

S . to shoot for.
j _J Before we reach our peak.

.

clalLlClolvie

California Computer Products, Inc.
Dept. MD-5, 2411 W. La Palma Avenue
Anaheim, California 92801

WE REPLACED
THIS MANY IBM DISK DRIVES
LAST MONTH.

90 CIRCLE NO. 39 ON INQUIRY CARD
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CALCOMP SALES AND
SERVICE CENTERS:

*Albany, Georgia
Anaheim, California
*Austin, Texas

Atlanta, Georgia

Boston, Massachusetts
*Bridgeport, Connecticut
*Charleston, So. Carolina
*Charlotte, No. Carolina
Chicago, lllinois
Cleveland, Ohio

Dallas, Texas

Dayton, Ohio

Denver, Colorado
Detroit, Michigan
*Grand Rapids, Michigan
Hartford, Connecticut
Honolulu, Hawaii
Houston, Texas
*Jacksonville, No. Carolina
Kansas City, Kansas
Los Angeles, California
*Miami, Florida
Minneapolis, Minnesota
New York, New York
*Norfolk, Virginia
Orlando, Florida
Philadelphia, Pennsylvania
Pittsburgh, Pennsylvania
*Portland, Oregon

*Salt Lake City, Utah

San Diego, California
San Francisco, California
Seattle, Washington

St. Louis, Missouri
Tulsa, Oklahoma

Union, New Jersey
Washington, D.C.

*service only

For complete information,
addresses and phone numbers,
please ask for Bulletin No. 130.

CalComp's CD 22/ 14 replacement for the
IBM 2314 system. Each 2-high cabinet
stores up to 58 million 8-bit bytes.

CIRCLE NO. 39 ON INQUIRY CARD
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NEW LITERATURE

PLOTTER

Literature is available describing the
Auto-Pro 3500 digital plotter, a unit
capable of accepting:serial or parallel
data and of functioning both as an
incremental digital and standard
analog plotter. Beckman Instruments,
Fullerton, Cal.

Circle No. 402 on Inquiry Card.

DATA TERMINAL

The SYS 200BDT, a programmable
batch data terminal, is described in a
single-page spec sheet. SYS Com-
puter, Hackensack, N.]J.

Circle No. 411 on Inquiry Card.

S/3 ACCESSORIES

Cabinets, work stations, files, sorter
racks, and other card and system ac-
cessories for S/3 installations are de-
scribed in a 14-page booklet. Wright
Line, Worcester, Mass.

Circle No. 417 on Inquiry Card.

GRAPHIC DISPLAY

The SC Delta-1 multi-console graphic
display is outlined in a two-page re-
view. Systems Concepts, San Fran-
cisco, Cal.

Circle No. 410 on Inquiry Card.

MINICOMPUTER

The BR-1018 computer, an 18 bit,
4K, telephone-sized machine, is de-
scribed in a 16-page booklet. Bunker-
Ramo, Westlake Village, Cal.

Circle No. 415 on Inquiry Card.

MICRO 400 MINICOMPUTER

The Micro 400 minicomputer is de-
scribed in a six-page brochure. Micro-
data, Santa Ana, Cal

Circle No. 407 on Inquiry Card.

DATACOM

A four-page brochure explaining the
use of Datacom, Western Union’s
low-speed, low-cost data transmission
service, has been published. Western
Union, New York, N.Y.

Circle No. 404 on Inquiry Card.

DISK MEMORY

A product bulletin describes the 5000
Series of disk-cartridge and fixed-disk
drives. PEC, Chatsworth, Cal.

Circle No. 416 on Inquiry Card.

MARKETING SERVICE

A brochure is available describing
Codimark, a computerized direct mar-
keting information and commu-
nications service. Information Ser-
vices, Babson Park, Mass.

Circle No. 408 on Inquiry Card.

SERIAL PRINTER

A spec sheet describes the Friden
Model HP-030 serial printer, a 30
cps, 132 column impact wheel printer
for OEM applications. Singer/Friden,
San Leandro, Cal.

Circle No. 420 on Inquiry Card.

FLOORING

A 4-page loose-leaf insertion discusses
steel-encased raised flooring systems
for EDP installations. Westinghouse,
Grand Rapids, Mich.

Circle No. 412 on Inquiry Card.

EDITING TYPEWRITER

An 8-page foldout describes the Data
Secretary editing typewriter, and out-
lines time savings to be gained by us-
ing such equipment. Redactron,
Hauppauge, N.Y.

Circle No. 406 on Inquiry Card.
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NEW LITERATURE

OCR FORMS

A four-page brochure entitled “Solv-
ing the 10 Toughest OCR Forms
Problems” is available. The brochure
identifies and describes 10 serious
problems, such as dimensions, aspect
ratio, line spacing, margins, field sepa-
rators, and others. Graphic Controls
Corp., Buffalo, N.Y.

Circle No. 403 on Inquiry Card.

PAGE PRINTER

The Model 4440C80 80-column page
printer is described in a 4-page bro-
chure. American Regitel, San Carlos,
Cal.

Circle No. 418 on Inquiry Card.

NOVA CRT TERMINALS

CRT terminals, interfaces, and soft-
ware for Data General mini-computers
are described in a series of spec
sheets. Mark Computer Systems, Gar-
den City, N.Y.

Circle No. 405  on Inquiry Card.

IBM-COMPATIBLE DISPLAY

A six-page brochure describing ITT’s
Alphascope Display, an IBM 2260
compatible unit, is available. ITT
Data Equipment and Systems Div.,
East Rutherford, N.J.

Circle No. 401 on Inquiry Card.

PROGRAMMABLE CALCULATOR

Calculators with scientific notation or
floating decimal display, and a learn
mode for programming directly from
the keyboard are described in a four-
page brochure. Wang Labs, Tewks-
bury, Mass.

Circle No. 400 on Inquiry Card.

PERSONNEL CONTROL SYSTEM

BCD has issued a report describing a
personnel control system that pro-
vides current status information for
such functions as job status, seniority,
salary, and security clearance. BCD
Computing, Buffalo, N.Y.

Circle No. 419 on Inquiry Card.
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TRACOR gets it all
together in Booth 1219.

All for you at the SJCC: line printers, mag-
netic tape drives, disc storage systems,

petitive prices, unsurpassed reliability,
availability and service.
time-sharing computer systems, remote
batch terminals, 10/15/30 CPS terminals,
and special input terminals.

o
TRACOR e S350
Ask about our quality, performance, com- )

SYSTEMS
Quality in computer products.
Bright Industries Inc.

Berkeley Scientific Laboratories. Inc.
Peripherals General, Inc.

Remcom Manufacturing Company
Tracor Data Systems Marketing. Inc.
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Lightweight

printheads
~ for heavyweight OEMs

If you can use quality printheads in quantities as large
as one-hundred or more, our unique series of 30/15/10
CPS impact printheads is for you: The answer to your
needs for hard copy and other communication or com-
puter terminal applications.

It's simple. Highly reliable. Weighs as little as 6%
pounds. And makes multiple copies.

In your choice of three models.

The first offers a 64-character ASCIl subset at 30
CPS. And prints 80 columns on standard 8%2-inch roll
or sprocket-fed continuous stock.

Our second model gives you the same features at
10/15 CPS (20 CPS in parallel mode).

And with our third, you get up to 20 CPS in a
156-column format.

Of course, we use these printheads in our own
10/15/30 CPS terminals, the TDS-1600s. We omitted

- 2 .Mﬂ"-"'“"‘"}d. o

hundreds of moving parts in their design; our print-
heads allowed us to use advanced electronics.

Which reduces the noise and repairs. Increases the
up-time.

You really ought to have our printhead examined.
It's a lightweight heavyweight.

Contact Tracor Data Systems, 4201 Ed Bluestein
Blvd., Austin, Texas 78721. Or call (512) 926-7770.

DATA

TRACO SYSTEMS

Quality in computer products.

e
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Bright Industries Inc.
Berkeley Scientific Laboratories, Inc.
Peripherals General, Inc.

Remcom Manutfacturing Company
Tracor Data Systems Marketing, Inc.
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TRACOR gives

you a 30 CPS terminal

Introducing the 30 CPS model of the TDS-1600 impact
conversational terminal series.

It's ideal for your time-sharing and computer 1/0O
requirements. And it provides the same simplicity, high
reliability and performance of other TDS terminals.

It uses the same, simple impact printhead.

Hundreds of parts inherent in more complicated ter-
minals have been designed out of TDS terminals. ..
in favor of advanced electronics.

This reduces the noise, downtime and repairs.

The new TDS model generates a 64-character ASCII
subset, 80 columns wide, in full or half duplex mode.

It makes multiple copies, using standard 8%2-inch
paper, roll or sprocket driven.

Other options are available: built-in telephone acous-
tical coupler, magnetic tape cassette unit, Receive-

Bright Industries Inc.

Berkeley Scientific Laboratories, Inc.
Peripherals General, Inc.

Remcom Manufacturing Company
Tracor Data Systems Marketing, Inc.

Only model, and your choice of teletypewriter or paral-
lel interface.

Of course, our lightweight printhead is available
separately in OEM quantities.

Contact Tracor Data Systems, 4201 Ed Bluestein
Blvd., Austin, Texas 78721. Or call (512) 92(-3-7770.o

DATA

TRACO SYSTEMS

Quality in computer products.
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96

if you're
underwhelmed

... with outside computer time-sharing, con-
sider the convenience of an in-house TDS-
1255. It’s the time-sharing system that lets you
write, debug and run big-system programs.
256K words big. Then run them, if you wish, on
big computers.

For example, with its enhanced FORTRAN
1V, the TDS-1255 has processed programs writ-
ten for the 1108 and the larger 360 systems with
no changes.

' TDS-1255 combines 512K words of virtual
memory with access to 8-, 16- or 32-million
characters of mass disc storage . . . directly ad-
dressable in FORTRAN. It handles up to 16
terminals simultaneously, local and remote.
And it accommodates additional peripherals to
facilitate batch processing concurrent with
time-sharing.

CIRCLE NO. 42 ON INQUIRY CARD

Other important features include File Edit,
MATH, built-in usage accounting, random and
sequential file management processors, and
extensive diagnostics that explain program
mistakes in English. :

We can deliver it in 90 days for as low as
$2,700 a month, including maintenance. No
extra shift charges. It's yours 24-hours-a-day.

We’d like to give you a live demonstration of
the TDS-1255. You may find it overwhelming.

Contact Tracor Data Systems, 4201 Ed Blue-
stein Blvd., Austin, Texas 78721. Or call (512)

926-7770. w
TRACOR %% ?}}g

Quality in computer products.
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How in blazes will
our insurance cover

+

@) &
#

Obviously, no insurance poﬁéy can cover - the

loss of irreplaceable data. If it could, no company,

could afford the premium. That’s how things stood
before Fenwal made the computer scene. Now
there’s the Fenwal high-speed fire suppression sys-
tem. It stops fires dry in seconds, before the sprin-
klers get hot enough to melt their plugs. Before
water washes your memory bank down the drain.

~It all happens so fast, you’re underwhelmed
by what you didn’t see. Like sensors that can spot

FENWAL

this kind o

Lo

loss?_

gh

5

a flame instantly. And a dry, safe-for-people, non-

corrosive .gas that knocks out fires fast—before
damage is done. The entire area is left clean, ready
for immediate reuse:

To see this Fenwal system in slow-motion,
write today to Mr. George Grabowski, Division
Manager. And ask to arrange a showing of the color
filln, “The Fireaters.” No obligation, of course.
Fenwal Incorporated, 411 Main Street, Ashland,
Mass. 01721. Phone (617) 881-2000. '
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The Repco 120 Printer.

It's fast, quiet, reliable, compatible, compact.

The REPCO 120 is a low-cost, solid state impactless
printer designed to interface with all CRT terminals,
minicomputers or other remote data terminals. It
operates asynchronously at speeds to 120 characters
per second, 80 characters per line, 5 lines per inch
vertically. It will handle serial or parallel data of 64
character standard ASCII code. When interfaced
with a modem or accoustic coupler, it can be used

as a terminal .printer over telephone or private wire
communications lines. By adding the keyboard op-
tion, REPCO 120 becomes an interactive terminal
for your minicomputer. REPCO Incorporated, 1940
Lockwood Way, P. O. Box 7065, Orlando, Fla. 32804,

telephone (305) 422-2451.
A subsidiary of
SCOPE Incorporated.

Repco

(Circle 44 Reader Service Coupon)

For demonstration in your area: EAST: Bartlett Associates, Inc., Wayne, Penna., (215) 688-7325; White Plains, N.Y. (914) 949-6476; Bethesda, Md.,
(301) 656-3061 SOUTHEAST: Gentry Associates, Inc., Orlando, Fla., (305) 841-7740; Huntsville, Ala., (205) 534-9771; Burlington, N.C., (919) 227-2581;
Atlanta, Ga., (404) 233-3816 MIDWEST: SEA, Inc., Indianapolis, Ind. (317) 846-2593, Chicago, llIl., (312) 282-6694; Waukesha, Wisc., (414) 547-6637;
Minneapolis, Minn., (612) 425-4455 MOUNTAIN STATES: PLS Associates, Inc., Albuquerque, N.M., (505) 255-2330; Englewood, Colo., (303) 771-0140;
Salt Lake City, Utah, (801) 262-2866 WEST: King Engineering Co., Inc., Encino, Calif., (213) 981-0161; Santa Ana, Calif.,, (714) 546-6883; La Jolla,
Calif., (714) 453-7042; Mountain View, Calif., (415) 964-2942; Phoenix, Ariz., (602) 277-5902.

ENGLAND: Computer and Systems Engineering Ltd., Rickmansworth Herts WD3-1PL. FRANCE: SYNELEC, 57 Avenue de Neuilly, 92 Neuilly S/Seine.




