


The facts are these: this high density
disk drive provides the lowest bit
cost in the country. Available in sin-
gle or dual configuration with 22 or

| Anatomy of the Caelus’Disk Cartridge Drivé

44 megabit capacity. Random access
heads. Both disks are removable.
Rack mountable in your cabinet or
ours, with ease of access for mainte-
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nance. Single power supply. The disk
cartridges, drives and test units are
made by Caelus, which says it all for
quality and performance.

CALUS® MEMORIES, INC. P.0O. Box 6297, San Jose, California 95133. Telephone (408) 298-7080




Tell a friend about
Colorado Instruments.

Better yet-send us his name.
We'll send him complete literature
and tell him ourselves.

- We're the best in source data collection sys- they eliminate man-hours. Increase accu-
tems, although most of your friends probably racy. Decrease costs. ‘
don’t know we exist. We've been “off in a

corner”’ perfecting! They are simply designed. And easily op-

erated. Modularly designed. And
But we've proven ourselves to a easily adapted.
number of the country’s leading
companies.* By solving some
problems in simple ways that
would intrigue you. So we're
ready to widen our circle—show
a lot more people how we can
fill the gap between them and
their computers.

Here, we can only touch upon a
few of the advantages of our
brand of source data collection.
At your convenience we'll dem-
onstrate them all.

So you can tell a friend about
Colorado Instruments.

You can tell him how we've
helped others solve their prob-
lems. With time and attendance
recording. With production re-

Our systems are uniquely de-
signed for speed, accuracy and
reliability. They collect data di-
rectly from its source —the man
on the job—and transmit it to porting. With inventory control
the computer. On-line. Or off- and materials ordering. With
line. 3120 BADGE READING STATION purchasing and receiving.

By eliminating the need for keypunching, More important, you can tell him how we can
record keeping and pad-in-hand inventories, help him! *Names available upon request

Filling the gap between people and computers.

COLORADO DD INSTRUMENTS

ONE PARK STREET ® BROOMFIELD, COLORADO 80020  (303) 466-1881

Cl-342
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LINE PRINTER.
- $2400.

The Centronics Model 101.
It's economical because of the matrix printing and simple design.
It's practical because of the multiple copies,easy interface and communications options.
Just look at the Model 101 as something that acts like a line printer and costs like a teleprinter.
Centronics Data Computer Corp., Hudson, N.H. 03051

centronics

Because you don’t want to spend more than you have to.

FJCC Booth
No. 1308-1310
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T ECHNICAL

22 Needed: A Measure for Measure

Without a workable theory of computer performance, in-
formation system work analysis remains a catch-as-catch-
can proposition.

M ANAGEMENT

32 The User’s Guide to
Evaluation Products

Provides a brief summary of and comments on products
and services offered in the field of computer performance
evaluation,

G ENERAL

39 VYuletide at the Computafion Center

The computer business can also take part in the American
dream —combining good cheer and increased profits during
the Christmas season. )

47 Railroad Data Systems Meeting

A conference report.

51 SMIS Conference

The social responsibility and responsiveness of managers is
discussed at second annual conference.

P
C lDMMENTAF!Y

55 Perspective

depal’tments The economy may be down but one market that’s going up

. is computerized preparation of income tax returns, as more

Letters to the Editor 9 than 40 companies gear up top process about 1% million
Look Ahead 17 returns next year up from just under a million last year.

Pers pect ive: 55 ITT unveils a plan involving all the company’s European

subsidiaries to go into production of a new range of com-

News Scene 60 puters to operate with telephone exchanges, data networks

Hardware 80 and message switching systems.
Software 87
Washington Report 95 About the Cover
People 99 Bob Thompson’s design directs some bright if elusive light
Index to Advertisers 100 on the problem of measurement. A new theory of computer
performance might ask, what’s happening in there between
The Forum 102 happening and not happening?
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You can get faster response
time out of a 360 by adding
more and more memory.

can get warts from frogs.

Terminal-oriented 360’s have a habit of getting slower as you add more terminals.
Adding core doesn’t seem to help. Pretty soon you're waiting 30 seconds for answers.

There's a way out. It's called ENVIRON/1.

ENVIRON/1 is a 4thware operating system that can process most real-time
applications with a CPU and a core one-size smaller than
normally required. And you'll be looking at the data in 2 seconds, not 30.

You can program ENVIRON/1 in either Assembly or COBOL languages. It takes just a week
to learn how. And, you can operate under DOS or 0S/360 with any System/360
from a Model 25 with a 32K partition, to a Model 195 with thousands of terminals.

If you'd like to get your terminal system out of the dark ages
and see the response time you were promised, contact us.

- Information Storage Systems, Inc.
SOFTWARE PRODUCTS O 10435 North Tantau Avenue O Cupertino, Ca. 95014 O (408) 257-6220
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TheCLC-1Drum.Agenius
that never forgets.

The 720 Mini-Controller.
The Napoleon of the com-
puter industry. (Can in-
terface with anything
shown here.)

1970: A Bryant
- and remember al

The AB Drum Series. For
plug-in growth potential.
This is the 18” model.
We also have a 10” one.
They’re both great.

i
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year to remember

We want to be thought of and re-
membered as the largest indepen-
dent manufacturer of magnetic
memory drums, disc files and com-
plete memory systems in the world.

Well, you don't get there by
sitting on your hands.

You do it by using your head.
Thinking ahead. And you introduce
new products.

So we did all that. All in 1970.

A new drum. Our CLC-1. With
50% more storage. In the
same space as the old one.

A new disc storage drive. Our
1100. That ought to go for $25,000.

| remember and rel

But sells for a lot less.

A new mini-controller. That
thinks big. Our 720. Big enough to
handle as many as eight of anything
shown here. And instantly compatible
with your mini-computer.

A new CD Drum. That remem-
bers twice as much as it used to.

A new AB Drum series. In
10" and 18" models. With plug-in
growth potential.

1970. A year to remember,
indeed.

In fact, the only thing that
could make you forget 1970—is what
we're doing for 1971.

BRYANT
COMPUTER PRODUCTS

The 1100 Disc Storage
Drive. You get everything
the IBM 2311 has. Ex-
cept that you get it for a
lot less.

The CD Drum Series.
Shown here, the 10"
model. It remembers
twice as much as.it used
to. You should see its
big brother.

rAlnn' oFi
WXLO,,
EX-CELL-O CORPORATION
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lfournew
alphanumeric

digital printer

didn’t work,

neither would thousands
of Friden calculators.

But of course Friden* calculators do work. It’s a printer you can count on. Ask anybody
Including the thousands of electronic printing who owns one of our calculators. '
models we've sold for the past 4 years. And if you'd like complete information

With this ad, we're introducing 30-character on all three Friden digital printers, ask
and 40-character alphanumeric printers, both of Mr. Gary Dotzler, Sales Manager, OEM Products,
which work exactly the same as the standard Friden Division, The Singer Company, San
Friden 20-character model. A little wheel zips" Leandro, California 94577. S l N G E R

across the tape, printing up to 28 columns at FRIDEN DIVISION
46 characters per second, inking itself on a roller
made of solid ink.

Popping in a new ink roller when required
'is the only service that's needed. And there

are no adjustments to make.

*
ATRADEMARK OF THE SINGER COMPANY
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Two-day weak work

Sir:

In the article “Golden Rule Days”
(Oct. 1, p. 42) the equation given
for success by the “We've Got a
Formula” school:

Attitude

Aptitude + Placeability
Investment of Time and Energy

= Success

indicates that the less time and
energy spent, the greater one’s
chances for success. Wouldnt it be
nice!

JupITH PARKER

Long Beach, California

Bellringer

Sir:

Mr. Nelson’s article “Campus Com-
puters: Target for Militants and Al-
most Anyone Else” (Oct. 15, p. 37)
touched me as deeply as any article I
can remember. It rings like a bell
with a warning that the outside
world, to which computer personnel

may isolate themselves from time to

time, is about to attack as it has at-
tacked so many other disciplines re-
cently.

As a graduate student who de-
pends ‘on the campus computer to
complete my doctorate, to which I
have devoted five years of my life, a
bomb in the computer center is a
very sobering thought. I have for-
warded Mr. Nelson’s article to the
head of the computer center and to
the president of the school.

Let’s see more articles interfacing
computers with our new social times.
JosEPH ]. SEIDLER
Georgia Tech
Atlanta, Georgia

Come to your census

Sir:

Mr. Rappeport’s comments (Sept.
15, p. 13) on my letter about the
Census missed the point, as usual.
The social consciousness of the ad-
ministration of the Census and the
confidential nature of information
“related to any specific respondent”

December 15, 1970

is not presently at issue.

My concern, and maybe that of
other “amateur civil libertarians” is
with the fact that we are required by
law to provide the Census informa-
tion, to fold the form as directed, and
to write only in the specified boxes. If
we cede, today, to the government,
the right to make us criminals - for
doodling in the margins, what sort of
precedent are we setting for tomor-
row?

James V. Dooby, Jr.:
Ambherst, New York

Crackers

Sir:
Pearce Wright's “Technology Gapo-
sis” in the Sept. 15 issue of “Editor’s
Readout” reads, in part:
“. .. plus Italy, the Netherlands,
and Benelux. These countries were
I'm curious: precisely what sort of
animal does Mr. Wright think Bene-
lux is?
GEORGE A. THOMAS
Pittsford, New York
Mr. Wright should not have used

Netherlands with the redundant Ben-
elux. He was wroghng.

Plugging along

Sir:

Thank you for listing the Telex prod-
ucts in your survey on plug-to-plug
compatible peripherals (Oct. 15). As
will quite often happen, errors do
creep in. We'd like your readers to
note that our Telex 4800 series of
1BM-compatible magnetic tape units
have both phase encoding (pE) and
non-return-to-zero (NRz) encoding
features. And they have read-back-
ward capability as well.

G. HARRY ASHBRIDGE

Telex Computer Products

Tulsa, Oklahoma

Don’'t take the stand

Sir:

Your otherwise fine article in the Oct.
15 issue concerning the acm’s cur-
rent activities titled “Smith at acm:
More Members and a Code” deserves
some correction.

You state that before a Code of
Ethics can be accepted, “the associa-
tion would have to change its consti-
tution from a society devoted to ad-
vancing computer science to one also
taking political and social stands.”
My proposal expands the purposes of
acM to allow adoption of a Code of
Ethics. It is not intended to also in-
clude taking political and social
stands.

A question of importance, voted
on by the entire AcM membership,
clearly indicates the membership’s
desire that acm not take such stands.
The constitutional changes proposed
would expand acm’s purposes to a
concern for the integrity and com-
petence in the practice of the arts
and sciences of information process-
ing, This change will not extend
acM’s purposes outside of its areas of
competence to take political and so-
cial stands which would be amateur
at best and not appropriate for a
professional society.

It should also be noted that acm
has a new chairman of the Profes-
sional Standards and Practices Com-
mittee, Mr. Roger Mills of Trw, who
will be championing these causes
with my wholehearted support.
Don~nN B. PARKER
Stanford Research Institute
Menlo Park, California

He’'s DeFiore-ous

Sir:

It is understandable that Mr, Maurer
is under pressure for tenure at his
university, but the way to obtain it is
certainly not by publishing informa-
tion that is technically incorrect and
emotionally immature (Dec. 1, p. 9).
The fact that he still fails to under-
stand associative memories is evident
by his letter. For example, although
for m bits there are N=2" combina-
tions, n is not necessarily related to
N. In some cases, if m is the key
(number of bits), N is not even an
upper bound for n when multiple
responses are allowed. In other
words, in such cases m is not always
greater than log n. As another exam-
ple, Mr. Maurer states “there are sort-
ing methods which take nk steps
where k is the length of the key.” It is
true that k could be set equal to m,
but this does not imply that k =
f(m). And in most cases when asso-
ciative memories are used it is not so.
Furthermore, Mr. Maurer is ap-
parently confused between associa-
tive software implemented on con-



A dirty tape
can put a computer down.

Depressing. Dirty tape causes starts cleaner. Every inch of every efficient computing.
data dropouts. And dropouts cost reel is tested and certified in the Show your computer what
you money. That’s a bad scene. cleanest of white-room conditions.  a good scene really is. Write
RCA Computer Tape helps keep  (No statistical testing for us.) RCA Magnetic Products,
computers up. And it stays cleaner, longer. 201 E. 50th St., New York 10022.
It’s a special formulation that Result? Fewer dropouts, more Our tape makes it.

- RCA S
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Letters

ventional computers and software
for hardware associative processors.
Software for associative processors is
still very much lacking, while asso-
ciative processors do exist.

CaspPer DEFI10RE

Rome, New York

Sawaya goes

Sir:

In the Letters section of your Oct. 1
issue, reader Selma L. Sawaya points
out the fact that two spelling incon-
sistencies appear on p. 17 of the pre-
vious issue. . ..

So far, it appears that you have
managed to reverse the page number
digits, and halve the error rate—if
you will check p. 71 of the Oct. 1
issue, you will find the word “pri-
marily” rendered as “promarily” . ..

That’s progress—keep up the good
work!

CHRISTOPHER B. K1Lcour
Phoenix, Arizona

We're all for prigress.

Gal poll

Sir:

Regarding the letter in your Sept. 15
issue (p. 11) from the distaff data
processors protesting the poor taste
of the ad in the June issue, we have
one word of comment: DITTO.

ANN CHRISTY

Canpy DENT

CAROL JOBE

Jo STEVENS

JEAN WILKINS

Ly~ WoniINk

Data Processing Section
Employment Security Commission
Phoenix, Arizona

Matrix is for Kids

Sir:

Aside from switching figures 1 and 2
in Mr. DeMaagd’s Oct. 15 article on
“Matrix Management,” DATAMATION
made one major mistake: printing
the article in the first place. Matrix or
task team management seems, ac-
cording to the article, merely new in
description and definition. Organiza-
tions facing new tasks (projects) on
a regular basis have long been forced
to be this flexible. Small organiza-
tions (e.g., consulting companies)
could not survive without it. What is
new, the name?

December 15,1970

Perhaps Mr. DeMaagd should get
in touch with the Industrial College
of the Armed Forces where they are
using matrix management in a way
that does have a new flavor. They are
operating within the severe con-
straints forced on them by the struc-
ture of military rank, yet there is
more novelty in the way they are
organized than in anything Mr, De-
Maagd describes. If he is an expert in
matrix management, isn’t it too bad
that we couldn’t learn anything new
from him?

Lewrs B. Haves
U.S. Army Management School
Fort Belvoir, Virginia

Mr. DeMaagd replies: In reply to Mr.
Hayes’ criticisms, | will only note the
following:

1. True, the illustrations above
figures number 1 and 2 have
been reversed.

2. What is unique about the arti-
cle is not matrix management
as a new concept, but its ap-
plication in a data processing
setting. Hopefully its presen-
tation as one of the alterna-
tives will give data processing
system managers additional
insights into their organiza-
tional relationships.

3. We would be happy to hear
about any new approaches to
matrix management that have
been developed.

Intermixed up

Sir:

Peripherals General, Inc., was part of
a survey in Mr. Cecil R. Frost’s arti-
cle, “iBM Plug-to-Plug Peripheral
Devices,” which appeared in your
Oct. 15 issue.

After the description of our Model
733 Disc Storage Drive on p. 30, the
“comneNTs” column stated: “Can-
not mix 733s and By 2312s.” This
statement is untrue. Our Model 733
can be intermixed on the same sys-
tem with 18M 2312 drives.

We would appreciate your rectify-
ing this error.

James E. LINNELL
Peripherals General, Inc.
Cherry Hill, New Jersey

Base power

Sir:

You may by this time be aware of the
inadvertent reversal of the figures
illustrating functional and project
organizational structures in Gerald
DeMaagd’s “Matrix Management”
article of Oct. 15, In reality, the first
figure depicts a project arrangement

while the second, on p. 48, presents a
functional structure.

The author justly points out that a
“special set of leadership responses”
are required from a task team man-
ager in the “markedly different” ma-
trix organizatonal structure. A man-
ager’s success and value is measured
by his ability to generate among the
members of the group a resultant
strength of motivation for the
achievement of team objectives. It is
significant to note, however, that the
manager of a matrix organizational
group endowed with legitimate au-
thority and powers of reward and
punishment need not emerge as the
leader of the team. Referent power,
i.e., personal liking and respect be-
tween leader and follower, and ex-
pert power, i.e., professional knowl-
edge and competence of the leader,
neither readily conferred by the
larger organizational entity, yet both
sufficiently important to be able to
substitute for other bases of power,
are not only more readily accepted
by, but available to all members of
the organizational unit.

While at formation all members of
a task team are created equal, due to
varied traits of strength and intelli-
gence they do not, however, during
the life span of the group remain that
way. Feasibly, a group participant
other than the manager may psy-
chologically outpace the others.
ANDREI GLASBERG
Kenosha, Wisconsin

Adverse Anthony

Sir:

Things are not quite as simple as
Anthony Amort thinks (Oct. 15,
p. 11). »

Whenever performing hexadec-
imal arithmetic I enunciate able,
baker, charley, etc., because the
other way 1 frequently find myself
saying A and writing 8. Apparently,
my internal computer has a look-
ahead feature, which assumes that
the sound A will be followed by T,
since no other number starts with this
sound. ‘

Reprogramming this internal com-
puter can be done only heuristically;
i.e., with lots and lots of practice. But
since I have more important prob-
lems to worry about I stick with able,
baker, charley, and the rest of them.
WALTER ]. SAMEK
Windsor, Connecticut u
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‘Introducing MSI’s Source 2002 Portable Alphanumeric
Terminal. All eight pounds of it.

Designed for use at the source data entry location, the

Source 2002 is low cost, lightweight, and self-powered.

It simplifies and speeds recording and transmitting of
aplhanumeric data, relieves ““in-put bottienecks,”” and
eliminates slow, costly intermediate data preparation
steps---such as key-punching, key-taping, and trans-
cribing. Computer files can thus be updated, and reports
printed in minutes or hours, instead of days or weeks.

Smaller than an office typewriter, the 2002's simplified
controls make it easier to use. Data is entered on the
alphanumeric keyboard, recorded on a magnetic tape
cassette, and transmitted at 40 or 60 characters per
second over common voice-grade telephone lines direct
to the receiver. Off-line transmission provides greater
flexibility at less cost.

Completely portable, the 2002 operates on its own self-
contained, re-chargeable batteries, or may be plugged

12 CIRCLE 46 ON READER CARD

keyed for success

into any wall outlet. Options include attache case
model; strip printer; two-way communications; sep-
arate ten-key adder keyboard; and on-line capability.
If your problem is fast, accurate, low cost alphanumeric
data recording and transmission, MSI Data Corporation
has an eight-pound solution.

Gentlemen: | am interested in learning more
about MSI’s Source 2002.

Name
Address

City

State Zip
Company

Department D12

4751 Holt Avenue
. Montclair, Calif. 91763
(714) 626-2451

DATA CORPORATION

DATAMATION



Interdata has an
eye-opener of an OEM
control computer

We took a hard ook at the needs
of the OEM market before we designed
the MODEL ONE.

We knew price was important,
so we made it simple and economical—
as low as $2,790 in quantity. -

We knew performance was vital,
so we designed it with the specifications
you need. Like: :

49 instructions, 8 and 16 bits long, with cond-
itional skips and 1 to 2 usec execution time
8 hardware priority interrupt lines

4 usec interrupt response

Direct Memory Access

Read Only Memory Modules

Pulsed or request response 1/O

As well as a complete set of peripherals,
including a dual tape cassette, mini disc, I/0
modules and a digital multiplexor to handle
thousands of inputs and outputs.

If you're looking hard at control
computers, take a hard look at us, we're in
volume production right now. Interdata,

2 Crescent Place, Oceanport, N.J. 07757,
201-229-4040.

O
INTERIDATA
The Forthcoming Generation—/Now/
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If your office needs to take or send information up to
1200 words per minute, we have a way.

Our Dataspeed®*Magnetic Tape Terminal.

It bridges the gap between low-speed keyboard prep-
aration and high-speed on-line data transmission.
~ Atthe sametime it reduces the cost of data transmis-
sion over regular telephone lines.

The data that is sent and received is recorded on a
compact cartridge°that has a capacity for 150,000 char-
acters. And the tape is reusable once the information on

it is no longer needed.
" Besides communicating at high speeds, the terminal
has a Forward/Reverse mechanism that can search for
specific data on the tape at a rate of 4,000 characters per
second.

And time-consuming correction procedures are cut
to a minimum since individual lines or characters can be
easily located and corrected within a message.

The terminal can be adjusted to answer calls euto-
matically, too. Transmission can be sent and received over
regular telephone lines (Data-Phone® service) or private
line service.

Often at low-cost after-hour rates

Call your local Bell Company Communications Con-
sultant for information on how our Magnetic Tape Ter-
minal can be implemented within your exustlng system
without major redesign.

The American: Telephone and Telegraph Company
and your local Bell Company keep waorking to improve
telephone communications.

This time by helping you communicate at speeds up
to 1200 words per minute.

®



WE DON'T CARE
WHICH DECK YOU USE

New system/3 card storage is ready and
waiting in the Tab Auxiliary products line. Just
another case in point for Tab’s rightful
leadership role in data processing auxiliary
equipment. Being first comes next to

being best at Tab. So rest easy, because our
system/3 card storage will give the same
reliable, quality performance as our standard
card files. You’ll always be a winner.

Send today for your free System/3 Planning
Kit—1/4" scale floorplans, equipment templates
—everything you need to plan an efficient
System/3 facility. Write:

Tab Products Company,
2690 Hanover Street, TAB

Palo Alto, California 94304 PRODUC T S CO.
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AFIPS OK'S PROFESSIONAL
CERTIFICATION STUDIES

RCA FIGURES TO FIGURE

CSC DELAYING SPENDING
ON INFONET PROJECT

WIMMIX AGAIN STIRS
BATTLE OVER IBM USE

December 15, 1970

AFIPS is still "studying" how and when it can
implement,a national program to certify computer
professionals, although one has been offered to its
executive committee for implementation in January of
'72. During its meeting last month at the FJCC in
Houston, the committee approved the plan but
rejected the implementation date. At issue is the
question of who should be certified—everyone, or
only those performing work related to the well-being
or safety of the public.

RCA doesn't claim overall dominance among the
dwarfs, but it says it was close to tops in domestic
shipments in 1970, with over 7% of the total.
Computer chiefs there are happy with their $100-plus
million in orders for the new series. One-third of
that is new accounts, and 85% of those are IBM
replacements; RCA is negotiating several guaranteed
conversion contracts, with 360/D0S users among them.
Virtual memory systems (models 3 and 7) account
for 40% of the new series' sales, and in '71, when
RCA says it will capture at least 7%% of the market,
virtual systems will account for 30-35%. Depending
on how you look at it, RCA should have 2-3 years to
market virtual systems without the competition—or
blessing—of IBM, which has fluctuating plans for VM.

Computer Sciences Corp. has yvet to acquire the six
Univac 1108s it said it would buy this year to keep
the buildup of its Information Network (Infonet)
time-sharing network on schedule. The company has
promised Infonet will be operating profitably in
Feb., 1972. Probable cause of the delay: CSC's
difficulties in working out a $30-million refinancing
package with a group of banks. It had expected the
plan to be completed in late August. The plan

also would have converted a $17.5 million short-term
note to Bank of America into long term; but it's
learned the bank has been renewing the note on a
month-to-month basis until CSC got the new financing.

A hot fight is raging behind the scenes at DOD
regarding definition of the Wimmix second standard.
Reportedly, DDR&E wants Deputy Defense Secretary
Packard to explicitly list the second standard sites
and forbid replacement of the related 360s with

370s on a sole-source basis. Non-IBMers say these
curbs don't go far enough. They fear that a number
of access protection features called for in the
Wimmix update spec will be added to existing IBM
systems on a sole~source contract basis. Such a
contract, by repaying IBM's development costs, would
enable Armonk to reduce the price of its Wimmix bid.
Non-IBMers would be at a disadvantage, since their
bid prices will have to reflect the cost of developing
security protection software.

Non-IBMers see another erosion of their
competitive position in current Army-Navy plans to
purchase leased 360/30s and 40s being used at
intelligence sites. They argue that, under the rules,
purchases are 0K only when buying is the most
cost-effective option. Since these sites will have to
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TIME-SHARING: ITN EXITS
AND MATRIX MOVES IN

HONEYWELL AIMS BIG SELL
AT GE CUSTOMERS

CIPHER DATA IN BLACK,
THINKS IT'S BEAUTIFUL

RUMORS AND
RAW RANDOM DATA
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interface with the Wimmix system, the critics say,
it's impossible, now, to determine whether purchase
is really best. Conceivably, if a non-IBMer wins the
Wimmix buy, it will be more cost-effective to replace
the intelligence systems with non-IBM gear.

Losing up to $450K a month at one point this summer,
two-year-old International Telecomputer Network, Inc.,
of Bethesda, Md., closed down in November and returned
its two GE 615s to Honeywell Information Systems.
Picking up ITN's 100 customers and thus getting into
the time-sharing business in 11 states, is Matrix
Corp., the GE 635-based El Segundo, Calif., service
bureau. ITN's monthly revenues were about $50K at

the time of the arrangement. Matrix, itself in serious
financial difficulties this summer and fall,
apparently has reached an arrangement with creditors
and, we hear, may even be operating in the black

as the year closes.

, Large system sales to GE customers may have dried up

considerably because of the uncertainty caused by
the merger with Honeywell, but HISI is now reported
to be selling aggressively to the once-hesitant GE
customers. Meanwhile, sales of HISI's new model 115
are high: Honeywell has received more than 400
orders for the small system and is installing them
within 90 days. Furthermore, the 115s are selling
in larger configurations than expected—about $3K
monthly rental on the average.

Another company effecting a turnaround toward profit
during the current, unwelcome recession is Cipher
Data Products, San Diego-based manufacturer of mag
tape drives and cassette recorders, whose sales have
reached $1% million this year, with expectations of
$2% million in 1971. Under new president Bill
Otterson, former marketing vp at Standard Computer,
the two-year-old firm has gone into the black by
trimming 40% of personnel, eliminating all personal
secretary and trainee positions, and even taking the
Bigelow off Otterson's office floor.

The firm will introduce a two-track read-after-
write cassette recorder this month and will use
new capital supplied by Sutter Hill Ventures, San
Francisco, to expand its IBM-compatible line of 7- and
9-track recorders and read-only models for COM.

Despite the fact that IBM has had a rough sales year
(August and September were the worst months ever),
the 370 sales are ahead of forecast, whatever that
was. Since the salesmen generally don't expect to
meet quota for 1970 anyway, they are deferring
taking commission credit for some oerders until '71
-- although the customer is being put on the delivery
schedule now...Univac is studying emulation of IBM
systems on its new 1110 "very hard," but we're not
likely to see anything in 1971...The Computer
Peripheral Manufacturers Association has seven new
members lined up, but Richard Caveney, its new
full-time general, isn't saying what the total is.
The association's big draw is its plan to battle

IBM efforts to unplug the compatibles...Philips NV
has a line of four computers under development going
from the smallest mini to a medium-scale, general-
purpose system.
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Determine your code. Design your own
keyboard format. Standard or special,
the unique Licon® Series 550 keyboard
design will accommodate it. At standard
prices. And if you should revise your
code, Licon can do it at low cost, with
little effort. All because this simple,
reliable design is different from every
other keyboard made. It's based on the
most dependable, least expensive
switching element ever developed. As
reliable as a magnetic core, because

that's what it is. All solid state, but -
simple! Encoding is right at the

switch. No diode encoding matrix,

no MOS chips, no mechanical linkages.
25 million test cycle dependability.
Strong three-volt peak-to-peak signal
at the switch. **Bounce' free switching.
Options include shift, shift lock, parity
encading, internal strobing, multi-key
interlock, lockout and rollover. And
the interface with your equipmentisa
simple plug-in connector. Ask for a live

ILICON
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This unique ferrite core switch
makes it possible. Keyboard

assemblies are automatically

machine wired at our factory.

demonstration. We’ll
plug one into your ..
equipment. To see "
(and to operate)

is to believe. Licon,
6615 W. Irving
Park Rd., Chicago,
Ill. 60634. Phone
(312) 282-4040.
Send for brochure
or a “plug-in”’
demonstration.

©1970, Illinois Tool Works inc.






Meet George Taylor,
HP Systems Analyst.

He’ll show you

how to save a bundle
withyourown
time-share system.

George is a systems analyst in our Englewood, Colorado,
office. Like his fellow HP analysts throughout the country,
he was specially selected and trained as a time-share expert.

His role is a simple one: to help you realize the full
potential of in-house time-sharing, made possible by
HP’s Series 2000 Systems.

But George and company are just one part of our great

new deal for in-house time-sharing. We now offer a five-year
leasing plan that lets you try an HP system for up tosix
months — and still bail out without penalty if it doesn’t

live up to your expectations. All we ask is that, for

one month during this trial period, you work with one of
our systems analysts. Or, if you prefer, use one of your own.
Either way, your people in engineering, manufacturing,
marketing and accounting will learn how to make

the most of the system.

Low cost is another part of our deal you'll like. In fact,
our systems are so economical that, if you’re presently
spending more than $2000 a month in time-share rental,
you'll definitely want to consider the advantages of
going in-house. ‘

For instance, you can get started for as little as $2041 a
month with our 2000A. It handles up to 16 terminals, is
upward expandable and is backed by more than five million
hours of actual user experience. Need a bigger setup ?
Consider our 2000B System. It handles 32 users simultane-
ously for just a third more cost. Or for only $3785 a month
you can have our new 2000C. This deluxe model gives you
all the “bells and whistles”— including virtually unlimited
data storage. And, as a bonus, it provides you with
alternate use in a batch processing mode.

Add it all up — the systems analyst, the six-month trial,
the low cost. You'll arrive at the only reasonable solution
to spiraling time-share costs — an HP Series 2000 System.
So why not give George Taylor (or any of our time-share
analysts) a call and talk it over ? Or write for complete
information to: Hewlett-Packard, Palo Alto, California
94304; Europe: 1217 Meyrin-Geneva, Switzerland.

22014,
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What’s REALLY going on

in all those
slim, trim boxes?

Needed:

Civilization did not begin in earnest until
man invented a measuring stick. In order
to make progress, man has needed mea-
sures of what he is doinng. These have
ranged from the woodsman’s blaze on trees as he
went through the forest in order to know where he’s
been, to simple measuring sticks, to the compass to
point his way generally through the unknown, to
Johansen blocks for precise mechanical measure-
ments, and to atomic clocks for the most precise
measurement of time. '

Man’s measures have started from a vague under-
standing that there is some important effect around
him that néeds to be characterized in order for him to
do something more effectively. Simple measures are a
big help at first—the length of the king’s foot, or a
crude compass to point the general direction.

Numbers have to be used even with these crude
measures to make them meaningful. No matter the
absolute length of the king’s foot; as long as it stays
the same, cveryone can use multiples of it. .

The problem with computers today is the primeval
problem of recognizing their important characteristics
which can be represented numerically. Real progress
in the computer art can only be made when it is
known what it is that is significant about computer
behavior, numbers assigned to these effects, and prog-
ress measured using these numbers.

Computer design is in the stage of the early forest
dwellers; distance through the forest can be measured
by the length of the king’s foot—mamely, clock speed
of the computer. Clock speed measures a specific
machine’s progress compared to itself—the faster its
own clock (or foot), the faster it goes (through the
forest). But what characterizes this forest, and where
is it?

The problem is how to analyze and predict the
work that a computer will be able to do. Typical
questions posed are:

How many terminals doing what kind of work
and providing what response time with specified
work loads can a computer handle?

How big a computer is required to handle any
specified work load?

v

A Measure

What is the extra cost and small-problem perfor-
mance degradation introduced by an exchange in
an internal exchange-oriented system?

How can more work per day be performed by an
existing computer and its available crew of pro-
grammers and operators?

Today, the answers to such questions range from
guesses (“Ask the salesman”), to simple inferences
(“What's its add time?”), to simulations and finally
benchmarks. The only way to answer these questions
is to program the problems of interest and run them.
Such exhaustive benchmarks are expensive and time
consuming and they provide little real knowledge
that’s extrapolatable to other computers or different
problems.

The basic need is for a “Theory of Computer
Performance.” In order to develop such a theory, two
kinds of information are needed: Knowledge about
the structure of programs during execution, and
knowledge about the response of computers to these
program structures.

Today, the desire for and the knowledge necessary
to develop such a theory are, at best, only rudimen-
tary. Especially lacking is knowledge about the struc-
ture of programs.

The need for a theory of computer performance is
substantial, A sizable commercial industry has been
built around machines which do useful work; but not
only is the performance of these machines not pre-
dictable, there exist proofs that imply that some kinds
of today’s conventional prediction techniques are
doomed to failure. Strachey?! published a simple proof
in 1965 which established that it is not possible to
write a program to examine another program -and
tell, in every case, whether this latter program will
terminate when it is run. If one cannot tell whether a
program will terminate, how can one write a simula-
tor to predict the performance of that program?

Strachey’s proof is simple and interesting:

“Suppose T[R] is a Boolean function taking a
routine (or program) R with no formal or free vari-

1. Strachey, C., ““An Impossible Program” (Letter to the Editor),
Computer Journal, Vol. 7, No. 4, p. 313, Jan. 1965.
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ables as its argument and that for all R, T[R] =
True if R terminates if run and that T[R] = False
if R does not terminate. Consider the routine P de-
fined as follows:

rec routine P
§ L: if T[P] go to L
Return §

If T[P] = True, the routine P will loop, and it will

only terminate if T[P] = False. In each case T[P]

has exactly the wrong value, and this contradiction

shows that the function T cannot exist.”

A Dbasic approach to avoid writing programs to
analyze program performance might be to identify
the information work that is done by a program as an

integral part of a careful study of performance mea-
sures. The proposed theory of computer performance
might then be based on how effective various pro-
gram structures are in performing information work.

Today, lacking a theory of computer performance,
the four parameters that are generally found useful in
analyzing computer performance are capacity,
throughput, raw speed, and ease of use.

Capacity is the total information work executable
per unit with a balanced work load. A balanced work
load is that set of tasks which fully utilize all of the
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...some kinds of today’s

conventional prediction techniques

are doomed to failure.
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separately accessible resources of a computer system.
Such a work load might be imaginary.

Throughput is the number of useful jobs run per
unit time. It might be considered to be the double
integral:

/f (Ease of Use) (% Capacity Used) d (job) dt

Raw speed is the actual speed of performance of
any part of a computer; clock speeds, add rates,
memory speeds are typical examples.

Ease of use is the paramcter that describes:

1. The effort and time required to prepare a prob-

lem for solution by a computer, and

2. The effort required to operate the computer

and its peripherals.

These four performance parameters are used in
four different ways which form the four classes of
measures: design measures, purchasing-sales mea-
sures, configuration measures, and operating mea-
sures, :
Class I—Design Measures are needed by system
and subsystem designers to evaluate the trade-offs
involved in choosing one structure from the many
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different structures possible.

Meaningful design measures generally do not exist.
Creation of design measures needs to be done in
parallel with the conception of new designs. Most
system designs are sold and accepted based on the
convictions and “powerful intuitions” of their inven-
tors. But the performance inadequacies that have
been discovered after major systems have been sold
and installed should lead to the conclusion that de-
sign measures are needed covering all four perfor-
marnce parameters.

Class II—Purchasing-Sales Measures have Dbeen
developed and used widely. Customers and salesmen
have found they need quantitative measures for com-
parative selection and competitive sales. Present
methods represent the best attempts to characterize

for Measure

by R. R. Johnson

and compare systems in a commercial (“non-scien-
tific”) sense. Adams’ charts, instruction mixes, and
benchmarks are the techniques used for these mea-
sures. These techniques represent three levels of esca-
lating effort to relate raw speed to throughput. Ease
of use is usually considered in existing evaluations as
a feature which might be available from certain ven-
dors. Capacity is difficult to predict.

Class III—Configuration Measures are typical of
those needed by users in deciding how many of what
are actually required to do their job once they have
decided on a given system.

Class IV—Operating Measures are those needed by
the computer center manager who has an existing set
of hardware and software, and who needs to optimize
his system’s performance against a known work load.
Hardware monitors have been, proposed and used in
this area; software monitors and statistical studies are
being run; and progress is being made in developing
performance sensitivity criteria.

The first serious attempt to provide a formal basis

for comparing computers was a listing of the various -

characteristics of every computer published by
Adams Associates. This listing has been called an
Adams chart; it is still published by Keydata and
typifies a good simple portrayal of the classical fea-
tures of computers manufactured worldwide.

The limitation of Adams’ charts is the inference
that performance can be meaningfully predicted from
these classic features. It has been well established
that the use of the raw speed parameters of clock
speed, arithmetic speed, memory speed, word size, or
1/0 rate can be misleading in predicting comparative
performance between different systems. Over the
years, many people have taken diflerent combinations
of these classic features and have used these combina-
tions as figures of merit to infer performance mea-
sures.

Any listing of simple features fails to incorporate
the differences that each system designer included to
make his system better. The power of each instruction
set combined with each system’s architecture is not
indicated; the effectivity of system software is not
considered; and factors for evaluating multipro-
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gramming or multiprocessing capability are absent.

The first serious attempt to provide a better indica-
tor of computer performance than Adams’ charts was
the Auerbach Reports. They list the actual perfor-
mance of computer systems on a set of standard small
problems. Each problem is programmed by an expert
on that machine for a variety of standard configura-
tions of memory and peripheral equipment. The
Auerbach Reports show the amount of memory re-
quired, the amount of code, and good detail.

The limitation of Auerbach analyses is the implica-
tion that performance of these standard problems is
indicative of performance of the actual problems of a
real user, and that small-problem performance is in-
dicative of large system capacity or large-problem
performance.

All instruction mixes, of which the Auerbach stan-
dard problems are certainly one of the best docu-
mented and most widely used examples, suffer from
the limitation that the actual mix in use may or may
not correspond to that of the “standard” mix. Further,
none of the instruction mixes yet devised provide a
reliable indication of full load behavior of computer
systems, This is an especially important shortcoming
when attempting to predict the performance of mul-
tiprogramming or multiprocessing systems. The full
load performance of such systems does not appear to
be proportional to its small-problem performance.

Simple instruction mixes, such as the Gibson mix,
have been widely used over the years because they
are simple, easy to use, and offer the statistical com-
fort that if it is risky to deduce a performance mea-
sure from one simple parameter, then it is less risky to
imply performance from a set of simple parameters.

The time required for a given computer to execute
each instruction is multiplied by the weighting func-
tion considered typical of data processing, and a total

i

... hone of the instruction mixes
yet devised provide a reliable
indication of full load behavior...

computed, which is the weighted Gibson instruction
time. Machine performances are then usually listed
with the reciprocal of this number: the number of
weighted instructions per second.

A more sophisticated version of the instruction mix
approach to the analysis of system performance uses
“kernels.” A kernel is a complete nucleus problem;
meaningful kernel problems are selected according to
the type of application of interest. The execution time
of a set of such nucleus problems is assumed indica-
tive of the system’s execution of the whole applica-
tion. Typical kernels are inverting a matrix, evaluat-
ing a polynomial, calculating a social security tax,
or formatting a line of print. When kernels are pro-
grammed by experts on their respective machines and
the actual software of that system is used, the results
can be good indicators of that small-problem behavior
of that system.

The only reliable and accurate measurement tech-
nique that has been developed to completely analyze

-l

system performance is to actually code and run com-
plete programs selected from those that are to be run
in the actual application. Such selected programs are
called “benchmarks,” As long as benchmarks are run
in the large and small mixes expected in the actual
operation, a good indication can be obtained of both
the large and small problem behavior of that system.

The limitation of the benchmark approach is that it
is useful primarily as a Class II (Purchasing-Sales)
measure for marketing purposes, It takes a large effort
to program benchmarks and to prepare realistic data.
Benchmark performance can be misleading in terms
of the capacity of a system unless complete bench-
marks are selected to place a capacity load on that
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system. Performance predictions for other problems
not benchmarked can be risky extrapolations.

Next, the three principal techniques that use com-
puters for studying system performance are simula-
tion, monitoring, and analysis.

Simulation is a powerful tool applicable to the
study of alternative paper designs and/or actual sys-
tems. It involves building information models of the
system structures to be studied, and then exercising
these models with assumed models of programs and
data. The models and the programs used to exercise
them can be written using any programming tech-
nique, but the most effective programming technique
is to use one of the simulation languages developed
for various specific purposes. Typical languages are
SIMSCRIPT, GPSS, and SIMULA.

One of the commercial simulation tools developed
for performance evaluation is scert, This is a model-
ing and simulation tool accompanied by a large li-
brary of factors describing most production com-
puters. scert, developed by Comress Inc., appears
to provide good results for serial system architec-
ture when the programs to be run are carefully
formulated for each computer studied. It is not yet
demonstrated accurate for system architectures em-
ploying dynamic resource allocation for concurrent
processing, such as used in B5500.

Simulation provides insights, the accuracy of which
improves as one’s understanding of the actual process
and structure to be modeled improves. The validity of
any simulation is determined by how characteristical-
ly accurate the data and the model are of the real
system and its actual application. Unfortunately, most
simulation results do not lend themselves to paramet-
ric study for optimization by analytical means. Test
cases and trends generally have to be determined by
repeated runs through the model.

Simulation is a powerful, useful, used, and danger-
ous tool. The danger resides in overconfidence in the
representativeness of the method. The results of simu-
lation are very sensitive to the assumptions used to
approximate the model and the data to exercise the
model. Small omissions or distortions in either can
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produce large discrepancies between performance of
the model and that of the real system. The limitations
of simulation are primarily the difficulty of determin-
ing validity of the model and of the data. A secondary
limitation is the large effort, cost, and time required to
build adequately detailed models, to collect repre-
sentative data, and then to run a sufficient number of
trials with this data. :

Monitoring is the second area of computer aided
measurement methods. It is the collection of the
statistics and actual performance parameters of an
operating, live system. Monitors are built within pro-
grams and within systems, and they are also built
externally by separate monitoring software or hard-
ware. '

One problem with monitoring is in collecting data
representative of the dynamic performance of the
system such that it is typical of the full range of the
intended usage of the system. This collection of per-
formance data needs to be done without disturbing
the performance of- the system being monitored,
which is difficult. Another problem is assimilating and
interpreting the results. It is easy to collect massive
amounts of confusing data unless one establishés mon-
itoring experiments with clear hypotheses in mind.

An interesting graphical monitor is described by
Stang and Southgate.? They have used a multichan-
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nel strip chart recorder to collect a history of dynamic
usage factors of subsystem elements over a wide
variety of operations. This appears to be a simple and
effective way to detect and to convey what has hap-
pened inside the complex structure of a modern com-
puter system.

The graphic display monitor developed for Multics
is a second kind of monitor intended to give a current
snapshot picture of the system’s performance and
some historical or collected averages.® Most large
systems today provide a plan to provide at least part
of this kind of capability to the operator for observing
the instantaneous status of his system. Typical items
monitored are core utilization, channel and paging
traflic, and various user statistics. Typically display-
able are this dynamic raw data and the running
results of statistical analyses in both alphanumeric
and graphic form.

Analysis is the term used here for computer aided
studies of system performance in which an analysis is
made of the actual performance of systems in opera-
tion. This analysis is to determine, for example, in-
dividual instruction wusage, overlap and blocking
among subsystems, utilization of subsystems, traffic

2. Stang, Harold, & Southgate, Peter, ‘“‘Performance Evaluation
of Third Generation Computing Systems,” Datamation, Vol.
15, pp. 181-190, Nov. 1969.

3. Grochow, J., ‘““Measuring & Monitoring a Multiple Access
Computer System,’” Proc. FJCC, pp. 379-386, 1969.
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patterns between subsystems, data structures, and
record activity. Obtaining this information requires
careful use of both hardware and software monitors.

Finally, numerical scoring methods are used to
weight selected computer and application parameters
and compute figures of merit. This method is of
primary value as a Class II—Sales Measure used to aid
an individual selecting a computer.

One figure of merit, and a good base of historical
data on 225 computers and an interesting method of
trend calculations is presented by Knight*? His
figure of merit for computer power (P) is based on
memory available (M), the internal operating time in
microseconds required to perform 10% operations
(t.), and the non-overlapped 1/0 time in micro-
seconds for 108 operations (t;,q). Thus his figure of
merit for computer power is:

M
P=— "  x10®
t, + ti o

Using this measure, Knight concluded that: (1)
Grosch’s law was statistically valid for the 225 com-
puters introduced in 1944 to 1962 and continued to
hold for the 93 computers introduced in 1963 to
1967, and (2) performance per dollar increased 81%
per year for scientific computation and 87% per year
for commercial computation between 1950 and- 1962.
For 1963 through 1966, scientific performance per
dollar rose at 115% per year and commercial at 160%
per year,

A different figure of merit has been proposed by L.
G. Roberts and described at the Advanced Research
Projects Agency in 1969. This can be called Roberts’
Linear Hypothesis. Roberts’ study was based on
benchmark programs run on a variety of systems. He
proposed a simple measure that correlated well with
his benchmark results: Throughput to be measured
by megabits/sec (MBs) flowing into the cpu’s. For
conventional machines, MBs is their instruction rate
times their data word length. For an ensemble of 29
computers, throughput was exactly proportional to
cost. Thus Roberts came to the conclusion that there
is a linear optimal relationship  between throughput
and cost at any given time.

A generalized form for numerical scoring for using
many different decision criteria and applications to
evaluate several different computers is called an
“evaluation data matrix.” This matrix is used to list
the several performance parameters used as decision
criteria along one axis, and different applications
along a second axis. The performance for each of the
several different computers is shown along the third
axis. Relative values or weights can be assigned to
each application and decision criterion to reach a
final figure of merit.

Moving on now from physical measurement meth-
ods, three forms of analysis applied to the study of
computer throughput are: statistical analysis, graphi-
cal analysis, and algorithmic analysis.

Statistical analysis is the theoretical study of the
performance of computers modeled by mathematical-
ly tractable equations and subjected to statistically
defined workloads. Graphical analysis is the study of

4. Knight, Kenneth E,, “Changes in Computer Performance,”
Datamation, Vol. 12, pp. 40-49, 54, Sept. 1966.

5. Knight, Kenneth E., “Evolving Computer Performance 1963-
67,” Datamation, Vol. 14, pp. 31-35, Jan. 1968.

25



26

A Measure for Measure . . .

computer performance where a graph is used to
represent sequences of computer operations while
executing programs. Algorithmic analysis is the study
of the performance of computers modeled by mathe-
matically tractable equations and subjected to al-
gorithmically defined workloads.

Statistical analysis. A substantial amount of re-
search is being applied in this direction. A good
example of the method and of the kind of conclusions
which can be drawn from this statistical approach is
the study of Coffman et al.® Two kinds of computer
structures are analyzed, a pure time-sharing system
and a round-robin system. These two structures are
cach subjected to an input workload with a stream of
new tasks each defined to start at a statistically de-
fined rate (a Poisson input distribution). The time
taken by the computer to do each new task is also
defined to have a Poisson distribution. The through-
put of each of the two classes of computer structures
is then derived to obtain the statistical distributions of
the waiting times required for the input workloads to
be processed.

The time-sharing model shares its fixed capacity
equally among all tasks arriving in the input stream,

There is no waiting line, with each new task arriving

receiving continuous service from the processor at an
instantaneous rate proportional to the inverse of the
number of tasks present at that time.

The round-robin model allocates its fixed capacity
to each task in the ordered queue for a fixed service
time quantum (q). Tasks remaining unfinished after
q seconds are returned to the end of the queue for
future servicing.

Some of the conclusions drawn by the authors from
their analyses were:

1. The mean waiting time in the time-sharing mod-

el varfes linearly with the service time per task.

2. Mean waiting times for the time-sharing model
are less than for the round-robin model when-
ever the service time per task is less than the
meanarrival rate.

3. The variance of waiting times in the time-sharing
model is potentially very much larger than in
the round-robin model.

The importance of this analytical rnethod is that
parametric studies may be made to determine the
importance of and relationships between the variables.
Limitations include the facts that the workloads
might not be the exponential functions assumed to
facilitate the analysis, and that it is not really yet
even possible to predict the service time that a com-
puter will require to execute arbitrarily given tasks.

Graphical analysis. Throughput analyses can be
made by decomposing the set of programs to be run
concurrently on a computer into those programs seg-
ments which first can be processed sequentially, and
then secondly arranging those segments with other
segments which can be processed concurrently. The

* basic type of model of this set of computational tasks

is a directed graph in which vertices represent com-
putational tasks, and directed arcs represent logical
interconnection (data dependency or data transmis-
sion) between vertices.

Another way to* think of this is for an arc to

6. Coffman, E. G.,, Muntz, R. & Trotter, H., “Waiting Time
Dlstrubutlons for Processor Sharmg Systems.”JACM Vol. 17,
No. 1, pp. 123-130, Jan. 1970.

represent a condition or state of the computer (deter-
mined by its present data) and for a vertex to repre-
sent the transition between conditions. This transition
is typically a computational task. Transitions (ver-
tices) are controlled by their input conditions (arcs)
and produce new output conditions (arcs).

Two types of input control for transitions (ver-
tices) are generally considered: conjunctive in which

all input conditions must be satisfied, and disjunctive
in which any one of its input conditions will initiate
the transition.

Similarly, transition output types generally studied
are conjunctive and disjunctive. Conjunctive outputs
occur simultaneously, and disjunctive output condi-
tions occur exclusively based on conditional or
branching decisions made at the transition vertex.

The purpose of these graphs is to facilitate, first,
the calculation of the execution time of the pro-
gram (s) modeled; and second, to facilitate restructur-
ing of the program(s) to improve execution speeds.
Martin and Estrin? provide an excellent summary of
graph theory and its application to throughput analy-
ses.

An example of the use of directed graphs to repre-
sent the behavior of automata is given by Petri.®
Petri’s study calls these graphs “Transition Networks”
and employs. them to describe a wide variety of
processes.

Traversing the Petri net generates a history of

‘event occurrences and system conditions. This dy-

namic history can be depicted by an “occurrence
graph” which shows the sequence of events and con-
ditions encountered.

The term “occurrence graph” and the technology
of use and interpretation of these graphs in conjunc-
tion with Petri nets is given by Anatol Holt.?

Any Petri net can describe a wide variety of other
systems. The relationships between the conditions
which can occur simultaneously will differ with the
interpretation of the system. This ability of a Petri net.
to depict concurrent conditions is important. The
occurrence graph record is ambiguous about the rela-
tive time order of events which are not ordered
occurrences as derived from the Petri net. Each pos-
sible sequence of events yields a different condition
sequence history, Successively more complicated net
and graph structures have been developed by Holt
and others to depict generalized system behavior
concisely.

7. Martin, D, F., & Estrin, G., “Path Length Computations on
Graph Models of Computatlons " IEEE Transactions on Com-
puters, Vol, C18, No. 6, pp. 530- 536 June 1969.

8. Petri, C. A, “Kommunikation mit Automaten,’” Schriften
des Rheinsch—Westfalischen Institutes fur Instrumentelle
Mathematik, an der Universitat Bonn, Hft. 2, Bonn, 1962.

9. Holt, A, “Informatlon System Theory Project,” Clearlng-
house AD 676-972, Sept..1968.
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These network structures contain the essence of the
information content in systems. It appears that these
techniques offer real potential for the development of
basic measures about system behavior, For example,
the “information work” done in traversing a Petri net
appears to occur at the event transitions, and the
resources required appear as the conditions.

Algorithmic analysis. Analytic or algorithmic repre-
sentations of computer throughput have been at-
tempted for specific architectures. One interesting
result is that of Belady and Kuehner.?® They
analyzed the behavior of programs under memory
saturation (requested memory exceeding available)
and considered processor efficiency, cost of storage,
and execution times. Their concept of value per unit
cost is used to demonstrate that memory allocation
strategies which attempt to restrict the memory allo-
cated to large tasks (in order to reduce the impact of
such large tasks on system throughput) will fail un-
less the total amount of memory available is much
greater than that normally required.

Another interesting analytical approach to describ-
ing the behavior of paged systems is by Fenichel and
Grossman.'? They measure performance by “com-
pleted interactions per unit time,” the same measure
proposed by Gaver.1? /

A third kind of approach to the problem of analyti-
cally describing the behavior of computers is by
Reigel.’ He analyzed the exploitation of parallelism
both within and among programs. Coffman'* demon-
strated that exploiting such parallelism improved
waiting times and processor utilization using multi-
processing models.

Although the industry is still in the observe, hy-
pothesize and experiment phases, some understand-
ing has been achieved about parameters significantly
influencing throughput. The results are beginning to
appear in new software structure!® and hardware
structures'6:17:18 which are evaluated first in the
design phase and then subsequently in actual opera-
tion using specific performance measurement criteria.

Examples of this understanding to be cited here
will consist of results illustrating the following par-
ticular aspects of system design: memory utilization,
instruction utilization, information content (code
compaction), and time-sharing experience.

Memory utilization. The extensive literature on the
studies of the effects of paging provide a unique

10. Belady, L. A, & Kuehner, C., “Dynamic Space Sharing in
Computer Systems,” Comm. ACM, Vol. 12, No. 5, pp. 282-
288, May 1969.

11. Fenichel, R., & Grossman, A., ‘‘An Analytical Mode! of Multi-
programmed Computing,” Proc. SJCC, pp. 717-721, 1969.

12. Gaver, D. P., “Probability Models for Multiprogramming
Computer Systems,” Journal ACM, Vol. 14, No. 3, pp. 423-
438, July 1967.

13. Reigel, E. W,, “Parallelism Exposure & Exploitation in Digi-
tal Computing Systems,” Burroughs Report, TR 69-4, (DDC,
ECOM-02463-8), p. 259, April 1969.

14, Coffman, E., “Stochastic Models of Multiple and Time
Shared Computer Operations,” UCLA 66-38, AD 636-976,
June 1966.

15. Dijkstra, E. W,, “The Structure of the ‘THE’ Multiprogram-
ming System,” Comm. ACM, Vol. 11, No. 8, pp. 341-346,
May 1968.

16. Belady, L. A., ‘A Study of Replacement Algorithms for a
Virtual Storage Computer,” IBM Systems Journal, Vol. 5,
No. 2, pp. 78-101, 1966.

17. Fine, Jackson, Mclssac, “Dynamic Program Behavior Under

. Paging,” Proc. ACM Conference, pp. 223-228, 1966.

18. Bell, G,, Cady, H., McFarland, H., DeLagi, B., O’Laughlin, J.,
& Norman, R., “A New Architecture for Minicomputers—
the PDP-11,"” Proc. SJCC, pp. 657-675, 1970.
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insight into this aspect of system design. This is
probably the most studied aspect of system perfor-
mance, perhaps because it seems to be such a problem
and/or such a critical thing to control.

A basic difficulty with paging is the frequency with
which pages have to be turned. A good paper describ-
ing this is Coffman and Varian!'® and their study of
the 360/50 at Princeton.

An idea of their frequency of page faulting can be
obtained by deriving the number of page faults per
page of instructions that were incurred in executing a
37,000 word Snobol program, with a page size of
1,024 (1K) words (Fig. 1).

With four pages (4K words) resident, a page must
be turned for every ten instructions executed. If
the processor worked at 100,000 instructions per sec-

100+

Page Faults per
1,000 Instructions

S50+

4 8 12 16
Number of Pages Resident in Core

Fig. 1. Belady optimum page replacement
algorithm.,

ond, this would give a required 1/0 rate of 2 x 107
words/sec just for page turning. This assumes pro-
cessor utilization for page turning limited it to the
100,000 Snobol instructions/sec and that the paging
programs were also resident. '

Naturally the Coffman/Varian study was concen-
trated further out on the curve where many pages are
resident. This is the only way to reduce the number of
requests for new pages and to handle the consequent
1/0 flow.

The point is: the incidence of page faulting is a

. significant indicator of performance degradation. This

can be due to interference between 1/0 flows to
handle paging needs vs. other 1/0, or due to the cpu
being idle waiting for new pages. To avoid these
effects, system designers place large requirements for
resident core for many resident pages.

A second major factor affecting system perfor-
mance is the amount of main memory available for
programs. The throughput reduction is spectacular
for paged systems whenever less than the complete
program can be resident. The availability of main
core memory is probably the greatest single factor
governing throughput.

A significant study on the efficiency of utilization of
these large amounts of main memory has been done
by Brian Randell, now at University of Newcastle.2!
He defines two concepts: external fragmentation as
the loss in storage due to gaps between assigned
blocks, and internal fragmentation as the loss in stor-
age due to unused memory with assigned blocks of a

19. Coffman, E., and Varian, L., “Further Experimental Data
on Program in a Paging Environment,” Comm. ACM, Vol.
11, No. 7, pp. 471-474, July 1968.

20. Randell, B., “A Note on Storage Fragmentation and Pro-
gram Segmentation,” Comm, ACM, Vol. 12, No. 7, pp. 365-
369, July 1969.
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fixed size. His conclusions: As the size of such blocks
increases, much more memory is lost due to increased
internal fragmentation than is gained by decreased
external fragmentation. The loss is substantial. In one
example, using a 32K-word memory, and a mean re-
quest size of 1K words, lost memory was:

“Page” Size External Frag.Loss Internal Frag. Loss
1 word 11% 0%
1K words 3% 29%

In his simulation study, the variation between these
limits was about linear.

The sensitivity of execution speed to availability of
main core is indicated by the study of Stanley and
Hertel.?! They analyzed the performance of the
360/75s in use on the real-time Apollo program by
means of models constructed using Grss/360. The
study of interest here was made to determine the
significance of main store size to one Apollo applica-
tion program. When the main storage available is 10%
less than that required for all load modules, data
tables, and subpools, the speed of the system was 40%
slower than when available store equals required
store. From the 10% point, approximately a linear
decrease in speed was observed until at that point at
which main store is only half that required by the
application program the speed is half that achieved
with available store equal to required store. (Fig. 2.)

The impact of such memory losses in multipro-

200% = = — — — ——— — — — — — 1
|
Execution :
Speed |
140% [~ — — — — = — |
1 |
1 |
|1 10% |
' !

100% L

° 100% 200%
Store Required/Store Available
Fig. 2.

gammed computers (whose objective is to run a mix
of programs to fully utilize all parts of the system) or
in time-sharing systems is substantial. This loss means
programs that can’t be entered into the mix, terminals
that can’t be serviced, or a significant increase in 1/0
demand to handle the page servicing required from
the reduced number of resident pages possible.

A delightful little description of resource utilization
is given by Cantrell and Ellison.2* They observe that
it is never advantageous to arbitrarily defer resource
utilization (processor, 1/0 channel, memory, etc.)
until a future time if that resource can be used now.
Unused resource capability can never be recovered.
They comment, “This is like betting a dollar that you
already have, on a chance that you may win only that
dollar back. You can only lose, or at best break even.”

Much of the difficulty encountered when evaluat-
ing modermn computer systems stems from the diffi-

21. Stanley, W. I., and Hertel, H. F., “Statics Gathering and
Simulation for the Apollo Real Time Operating System,"”
IBM Systems Journal, Vol. 9. No. 2, pp. 85-102, 1968.

22. Cantrell, H., and Ellison, A., "“Multiprogramming System
ggéfolrggance Measurement & Analysis," Proc. SJCC, pp. 213-

culty of properly evaluating the benefits of multi-
programming and multiprocessing techniques. Since
these techniques were developed to make use of
otherwise idle and lost resource capabilities, their
effects need to be measured.

The criterion proposed by Cantrell and Ellison to
use in planning optimum utilization of all the shared
resources in a multiprogrammed system is resource-
seconds. The optimum system strategy is that which
minimizes the number of resource-seconds required to
accomplish a given mix of tasks.

A potential uncertainty arises as to what to con-
sider as idle time. Much of the industry discussion
about system overhead sounds as though this were
considered “idle” time. For example, time spent in
core compaction transfers is not idle; such time is not
by itself doing useful application work, but it can
have extremely useful benefits on application work
done subsequently. The overhead question should be:
What is the best way to accomplish the right set of
management tasks? The measurement of the total
(management plus operations) result is what counts.
Overhead management tasks can be wasted effort, or
poorly done; but judgments about this, especially
made out of context, are risky.

The significance of these four system aspects
(faulting, fragmentation, execution speed, and cpu
utilization) can be put into perspective by another
example from Coffman and Varian.!® One of the
programs they analyzed was a differential equation
solver. Their conclusion: For small programs even
more substantial portions of the complete program
must be resident to achieve reasonable page residence
times. In an example with a program of about 6,000
words, and with four 1K-word pages resident, the
average page residency time was 134.5 instructions.
This would correspond to 134.5 usec page residence
with one usec instructions. If 5 msec is required for
page transfers from external drum, then the cpu
utilization is only 3%. This assumes the cpu isn’t
involved in the drum to memory transfer. If the cpu is
required for this, its utilization is more. If 10 usec
instructions are used, and 5 msec for page transfers,
then cpu utilization is 27%

Consider the problem of increasing the number of
terminals which can be serviced from an existing
computer. The factor to be optimized is cost per
resource-second provided by the enhanced design.

Four system configurations are considered, three of
which are to expand the power of the basic system to
handle terminals. (Fig. 3.)

The basic assumptions used here will be:

Basic Serial System: costs $100,000, serves 4 ter-
minals, provides 3,000 words of memory per terminal,
cpu utilization 33%.

Enlarged Memory Serial System: costs $60,000
more than basic, serves 12 terminals, provides 3,000
words of memory per terminal, cpu utilization 100%.

Swapping Disc Serial System: costs $10,000 more
than basic, serves 12 terminals, provides 3,000 words
per terminal, cpu utilization 50%.

Exchange System with Swapping Disc which al-
lows concurrent transfers between disc and cpu or1/0
with memory: costs $13,000 more than basic, serves
12 terminals, provides 3,000 words per terminal, cpu
utilization 90%.

While this data is stated as an assumption, in an
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actual system these parameters would be derived
from the actual costs and performance achievable.

The factor to be optimized is Cost per Resource-
Second (c/ms). For the basic serial system, c/ms
equals:

$100,000 for basic system

words A cpusec
4 terminals X 3,000 “terminal 3 available

where A = total number of cpu seconds available and
distributed over all terminals served for the period of

a. Basic Serial System

Mem. CPU 1/0 4 Terminals

b. Enlarged Main Memory Serial System

Mem., CPU 1/0 [, 12 Terminals

c. Swapping Disc Serial System

-
I Mem. l——l'CF'U H I/O‘J————: 12 Terminals

.

d. Exchange System with Swapping Disc

(I

Mem.

(.

N 12 Terminals

| cPruHDisc H 1o :

Fig. 3.

system usage of interest (perhaps a month).

Table 1 summarizes price, cost/resource-second,
and performance provided.

From this analysis, one can select the system which
provides minimum cost per resource-second, or the
system with minimal initial cost and nearly minimum

type are only about 60% of the incidence obtained by
hand count of the program itself (especially for
FORTRAN). Resource management, editing, and data
management (even for scientific FORTRAN programs)
constitute the 40% added during actual execution!

2. Branch instructions executed range from 10% to
30% with an average in excess of 20%. More condi-
tional branches are taken than not.

3. Arithmetic operations in large scientific problems
actually constitute from 10% to 20% of the mix. These
operations are supported by about two-thirds as many
loads and stores directly associated with them.

4. Of the remainder, address manipulations, com-
pares, and flag testing appear in descending order of
incidence.

5. 1/0 activity has remained constant over the last
20 years when measured as the ratio:

Bits of 1/0
Number of cpu Instructions

and that this ratio is approximately 1!

(Note: This data was probably taken for serial sys-
tems of the “basic” kind described in (3) above. If it
did not consider exchange-oriented systems, the 1:1
ratio of 1/0 to cpu instructions could be explained by
the architectural limitations of the sampled systems.)

6. 1/0 record sizes have a mean of approximately
500 bytes.

7. Intrinsic overlap of 1/0 with processing has been
studied for 7090 and 360/50 and shows a potential of
at least one-third overlap of 1/0 with processing.

Information content. Another factor to be eval-
uated when analyzing the work done by an informa-
tion processor is the information content of its pro-
grams and codes. Stated another way, different sys-
tem structures require differing amounts of code to
represent solutions to the same problems. The chal-
lenge is to devise hardware/software structures that
achieve the densest, most compact code. This code
compaction results in savings in main memory, in file
storage memory, in savings in direct execution times,
and reductions in transfer times through the 1/0
busses and across the exchanges in the central system.

Some examples of simple code compaction are
available. McKeeman23 cites a comparison between

System Price Cost/ﬁesource- Performance/
Second Terminal
Basic Serial $110K 25/A 250A
Extended Memory $160K 33/A 250A
(Serial)
Swapping Disc $110K 6.1/A 125A
(Serial)
Swapping Disc $113K 3.5/A 225A
(Exchange)

Table 1.

cost per resource-second.
*Instruction utilization. A noticeable effort has been
expended in the industry to determine what a pro-
gram does. One approach to this is to count the
number of instructions of different kinds actually used
during program execution. In his 1969 lectures at
Hyeres, Amdahl reported that 18 had found that:

1. Actually executed instruction frequencies by
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comparable FORTRAN compilers written for two dif-
ferent, stack oriented, computers. One machine had
the “programming flexibility” of many arithemetic
and register formats available to the programmer; the
second machine had just a simple stack structure with
only a simple and consistent format accessible to the

23. McKeeman, W, M., ‘‘Language Directed Computer Design,”
Proc. FJCC, Vol. 31, pp. 413-417, 1967.
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programmer. The compiler for the simple stack ma-
chine required only one-third the code of the compiler
for the multiformat machine for the portions of these
compilers related to these functions.

A last perspective on information content of in-
struction codes is to note the results of attempts to
measure the basic information content in a 7094
instruction and in a B5500 instruction. Constantine®!
estimated the information content of a 7094 36-bit
instruction as about 7 bits. Bingham and Kaufman?3
computed the information content of the B5500 12-
bit syllables to average 8.9 bits/syllable for cosoL
programs and 7.6 bits/syllable for ALcoL programs.
The significant inefficiency in the 7094 instruction is
its large address and displacement fields (15 bits
each). If the information to describe algorithms were
constant, B5500 programs would then be only one-
third to one-fourth the length of comparable 7094
programs,

Time-sharing experience. The pioneering applica-
tion of time-sharing is at »IT. Project aac accom-
plishments and imagination have led to the wide-
spread use of multiaccess' computer systems. Time-

The challenge is to

devise hardware/software
structures that achieve the
densest, most compact code.

sharing the central processor is presently the tech-
nique used to provide this capability.

MIT has two time-sharing systems. The first, cTss,
uses a 7094 central processor and 7750 communica-
tions controller, and is of the Basic Serial type system
described previously, An excellent report has been
written by Scherr?¢ describing the statistical charac-
teristics of the users, the performance of the system,
and developing a Markov model which reasonably
accurately describes the behavior of the system.

The performance of the bigger ce 645 Multics
system which was added later at aur has not been
described as extensively in the literature as was that
of ctss. Saltzer and Gintell*™ have described the
methodology and techniques employed in measuring
Multics, but very little data is published about the
results of these measurements.

Significant parameters of system performance have
been identified, and practical tools are evolving to
measure some factors influencing system perfor-
mance. Lacking yet is a way to relate the many
different and frequently related factors characterizing
performance but most significantly still missing is any
identification or classification of the “work” that com-
puters are asked to do. Mixes of problems appear to
be the only way to characterize the difference be-

24. Constantine, L, L., “Integrated Hardware/Software Design,
Part 7, Formalization of Computer Power,”” Modern Data
Systems, Vol. 1, No. 9, pp. 58-66, Nov. 1968.

25. Bingham, H. W., & Kaufman, S. B., “Analysis of Static Object
Code Produced by Algol & Cobol Compilers for Burroughs
B5500," Burroughs Report, TR 69-1, Feb. 1969.

26. Scherr, A. L., An Analysis of Time Shared Computer Sys-
tems, MIT Press, 1967.

27. Saltzer, J., and Gintell, J., ““The Instrumentation of Multics,”
MIT Report MO 112, July 1969.

tween one class of work and another. But the diffi-
culty and danger involved with this is characterized
by a quote from the designers of the por-111%:

“A multi-register computer was proposed. .
Benchmark programs were coded on each of ten
competitive machines, and the object of the design

... still missing is any
identification or classification
of the “work” that computers
are asked to do.

was to propose a machine which gave the best score
on the benchmarks. This approach had several fala-
cies:

the proposed machine had no character of its
own; ’

the machine was difficult to program since the
multiple registers were assigned to specific func-
tions and had inherent idiosyncrasies to score well
on the benchmarks; :

the machine did not perform well for programs
on the benchmarks;

and finally, compilers which took advantage of
the machine appeared to be difficult to write.

Since the competitive machines had been hand
coded from a common flowchart rather than separate
flowcharts for each machine, the apparent high per-
formance . . . of the proposed computer . . . may have
been due to the flowchart organization.”

The bottleneck impeding solution of the measures
and evaluation problem appears to be the lack of a
means to measure the information work done by a
computer in executing a computer program without
actually building a computer and programming it.

Pending the development of a theory capable of
analyzing information work, continued efforts of the
kind described in this paper will be necessary to
identify and quantify all major factors that significantly
affect information system performance. =

1
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“Ease of systems management and ease of programing,
built on powerful systems performance,
are the foundation of Burroughs systems design leadership.

The new Burroughs 700 Systems extend that leadership”

Ease of use means lower cost over systems’ life. Bur-
roughs new 700 Systems emphasize productivity combined
with ease of programing and systems manageability, eco-
nomical expansion without reprograming for systems in
each performance range, and, most important, exceptional
responsiveness to management.

That’s been the premise underlying our 500 Systems
family, renowned for many innovations now coming into
EDP industry prominence. That design philosophy is
evident throughout the new 700 Systems family, as well.

A powerful system, ready now. The B 6700, which is
ready now, is a powerful multiprocessing system for very
large data base, data communications and remote com-
puting applications.

While the B 6700 marks a substantial performance
improvement over the current B 6500, the new system ac-
cepts programs written for the B 6500 without modification.

The B 7700 is the most advanced and largest of the
700 Systems. This versatile system, now functioning as a

December 15, 1970

Ray W. Macdonald
President, Burroughs Corporation

design test model, is completely compatible with the B 6700.
Burroughs users can progress from the B 6500 to the
B 6700 and to the B 7700—a move of very great dimension
—without reprograming.

A commitment to systems users. The B 5700 supports
Burroughs commitment to provide its users with continu-
ing enhancements and improvements. Moreover, the B
5700’s advanced architectural design and'its extended data
base management and data communications capabilities
will attract many new users to Burroughs.

These new 700 Systems reflect Burroughs policy of
continually improving products through creative engi-
neering . . . engineering that’s guided by an appreciation
of how data processing systems can help management get
the job done best and at the lowest true cost. —

- (D)
Burroughs D)
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Thumbnail sketches of major
computer performance evaluation

products and services

The User’s Guide to

‘ " One of the major areas of importance in
| M the computer market today is that of com-
| " puter system performance evaluation.
‘. ; Currently, there are several companies
producing evaluation products and a few consulting
services familiar with various products and their ap-
plications. There will be many more companies
emerging in the future as the computer field realizes
the value of computer performance evaluation.

The following is an alphabetical listing of the vari-
ous companies involved in computer evaluation with
which I have had experience. The main areas of
performance evaluation included are hardware mon-
itors, software monitors, simulation, and system de-
sign and evaluation service bureaus.

Applied Data Research, Inc.
Route 206 Center
Princeton, N.J. 08540
telephone: (609) 921-8550

Applied Data Research (apr) offers a proprietary
software product known as the Systems Analysis Ma-
chine (sam) which is a simulation software product.
saM is designed for the analysis of proposed and
current computer hardware, software, and applica-
tions. Some of the features of sanm are: (1) discrete
step simulation, (2) providing a simple language for
representing and simulating computer systems, (3)
simulation of single cpu systems and multiple cpu
systems with real-time, 1/0 contention and 1/0-
compute overlap, (4) complete library of hardware
and software in the market, (5) output selection by
the user, and (6) inclusion of user FORTRAN or as-
sembly modules.

Allied Computer Technology, Inc.
Hueristics Systems Div.

1610 Twenty-Sixth Street

Santa Monica, Calif. 90404
telephone: (213) 828-7471

Allied Computer Technology (act) produces a
device known as the Computer Performance Monitor

n (ceM 1) which includes: logic control panel, in-
dependent 24 hour real time clock, magnetic tape
unit, address comparator, external sync and sync out-
put. act also provides associated software in the form
of the Measurement Summary Report Program
(»sRr). The asr includes: variable summary interval,
variable report format, plot output, variable derived
measurements, documentation with FORTRAN source
statements and flowcharts. The cpym 11 is designed to
provide a method of locating system imbalances,

"monitoring system utilization and performance blocks

and evaluation base for system operator and program
performance. As is the case with hardware monitors,
the cpam 1 places no additional overhead on the
operating system. ’

Applied Systems Div.
Computer Learning and Systems Corp.
5530 Wisconsin Ave., Suite 1600
Chevy Chase, Md. 20015
telephone: (301) 652-9220

Applied Systems provides two different system
evaluation products, one a simulation software prod-
uct and the other a hardware monitoring device.

casg, the simulation product, is designed to ac-
commodate multiprogramming, multiprocessing and
immediate access for any application mix of business,
scientific, real-time, and communications. CASE con-
tains a large library of the major manufacturer’s prod-
ucts for accurate simulation. Applied Systems rec-
ommends caSE in feasibility studies, overall system
design, equipment selection, configuration manage-
ment, installation audit, and special studies.

Execution-Recorder/Analyzer (x-ray), the hard-
ware monitor provided by Applied Systems, is a data
collection, reduction, and analysis facility designed
for accurate reporting on all areas of system opera-
tion. Some major areas of measurement are: comput-
er system utilization, system software overhead, prob-
lem program efficiency, and data base element
activity. X-RAY enables the user to employ system im-
provement measures such as: equipment configura-
tion balancing, job scheduling procedure modifica-
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tion, operating system residence reallocation, and
many more. X-RAY data may also be collected for
input to CASE. X-RAY consists of: (1) recorder to mon-
itor the operation of the computer by sampling of
registers, indicators and various passive signal lines,
(2) editor which is an applications program used to
preprocess programs and data sets to be examined by
the recorder, and (3) analyzer which is a report pro-
gram generator which correlates and analyzes input
from the recorder and editor to produce user-defined
reports.

Boole & Babbage

1121 San Antonio Rd.
Palo Alto, Calif. 94303
telephone: (415) 961-4440

Boole & Babbage produces several system measure-
ment software (sms) products and has primarily ap-
plied their products to os and pos 360.

The first product is sas/360 Configuration Utiliza-
tion Efficiency (cue) which evaluates the hardware
and operating system configuration efficiency. cue
consists of two programs: the extractor program
which samples the activity of the entire systems and
outputs this information to the extractor data set, and
the analyzer program which prepares a report from
the extractor data set(s). The analyzer program is run
as a separate program. The system overhead added

by cuk is typically 5% or less. The operating systems .

required are 0S MFT, EMFT, MFT-2, MVT with HASP or
asp, Data on hardware usage, data cell or disc head
movement, or transient svc usage may be collected
and written onto the tape. The analyzer can produce
a variety of reports from the data collected. Three
basic reports are produced: equipment subreport,
head movement subreport and the svc subreport. The
equipment subreport allows the examination of cpu
utilization, device utilization and channel balance.
The head movement subreport can enable one to
rearrange data files to minimize seek time. Finally,
the svc subreport is used to evaluate the usage of
nonresident svc’s to determine if it is valuable to
make them resident.

December 15, 1970

by L. E. Hart

The next product is the sms/360 Problem Program
Efficiency (pPE) program. PPE consists of two pro-
grams, the extractor and the analyzer. This program
can be used with os MmvT, MFT, PCP, EMFT, MFT-2
and the overhead is again typically less than 5%. The
extractor samples the problem program under study
at an interval rate specified by the user. The limits of
core for data to be collected may be specified by the
user. Code efficiency reports, and instructional-level
analysis are prepared by the analyzer.

The final product is the sms/360 Data Set Opti-
mizer (pso), which provides the user with a tool to
aid him in reducing system/program wait time asso-
ciated with data sets located on discs. pso provides a
report concerning the data set organization of disc
volumes, information on head movement between
data set pairs and new data set organization that
could reduce volume head movement. pso consists of
two programs, an extractor and an analyzer. The
extractor collects head movement data and vroc in-
formation from specified volumes on specified devices.

Computer Management Sciences
Suite B, Fenwick House
1316 Fenwick Lane
Silver Spring, Md. 20910
telephone: (301) 588-6084 )

Computer Management Sciences (cns) produces
a proprietary software package known as the Mea-
surement-Test (M-Test) system. The M-Test system
uses active measurement methods to produce mea-
surement information. This information may be used
to: improve coBoL object program performance, pin-
point inefficiencies in the system software and com-
parison of hardware/software combinations for vari-
ous systems. The M-Test system prepares input for
the Automatic Factors Analysis System. The Automat-
ic Factors Analysis System prepares specified reports
from the M-Test data. cms software has been used on
Honeywell 200 and 1BM 360. M-Test requires periph-
eral hardware factors, workload definition and
cpu/software timing factors for the timing packages.

(Continued on page 34)
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Computer Programming & Analysis, Inc.
1103 Kings Highway North
Cherry Hill, N.J. 08034
telephone: (609) 667-8500

Computer Programming and Analysis (cpa) offers
a hardware monitor known as the cpa Series 7700.
The cpa 7700 is designed to allow even the smallest
user of computer equipment to obtain measurements
economically and without interference to the system
operation or performance. The cpa 7700 is designed
to accommodate all types of systems. It utilizes a
method which allows singlé, simultaneous or overlap-
ping measurements in either a counting or timing
mode. Typical measurements taken: 1/0 channel
utilization, system wait state, and problem and super-
vision time allocation. Through analysis of the col-
lected data, system throughput can be increased,
overhead reduced and accurate configuration analysis
conducted. Other applications: hardware perfor-
mance, program interaction in a multiprogramming
environment, system overhead, message handling
time, simulation statistics, op code usage, device
utilization and so on. The cpa 7700 counter pro-
vides the standard hardware counter features along
with a complete set of logic functions on each
counter and a separate logic unit. cra also offers a
comparator to be used in conjunction with the 7700.
The comparator has its own logic panel and has 32
bits for comparison usage. The cpa 7700 and com-

ot

“I want a new modular incremental plotter with
all input options allowing multiple step program-
ming and block transfer of data for more economic
plotting applications on-site or at remote termi-
nals.”
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parator(s) provide a very powerful measurement tool.
With the comparator one can measure time within a
given range in memory, number of entries and exits
from a given routine, number of transfers from one
routine to another, and many more. The cpa 7700
also offers an attached tape drive for storing of mea-
surement data. :

Computer Programming and Consultation
4151 Cleveland Ave. Apt. 58
Columbus, Ohio 43224
telephone: (614) 47 1-7204
Computerr  Programming and  Consultation
(copac) is a hardware/software system design and
evaluation firm. copac has utilized system perfor-
mance evaluation tools in the many areas of the
computer field, such as initial computer selection and
installation, system design and maintenance, and fi-
nally through system optimization and upgrade.
copac can provide the prospective and current
user with the technical expertise to: (1) select the
best computer system for his needs, (2) design and
select the optimum software system and application
programs, (3) optimize the overall hardware/soft-
ware system, and (4) provide the necessary informa-
tion to keep the system hardware/software ahead of
the changing needs of the user. corac can provide
you with the fastest and least expensive method of
selecting or evaluating a total computer system.

Computer Synectics, Inc.

328 Martin Ave.

Santa Clara, Calif. 95050

telephone: (408) 247-0200 .

Computer Synectics manufactures a hardware
monitor known as the System Utilization Monitor
(sun). The purpose of suM is to count the number or
measure the duration of various signals within the
computer. Some typical measurements of sum are:
wait state time, problem time vs. supervisor time,
channel usage, operator response time, seeks per-
formed, number of instructions executed, number of
cards read or punched, 1/o cpu and storage errors
and others. sum also offers a Boolean logic capability
for manipulation and combination of the signals for
desired output. It has a tape drive with variable
output to tape frequency for storage of measure-
ments. The tapes are written in 1BM-compatible tape
records. Computer Synectics also provides data re-
duction and analysis programs that prepare graphical
reports on the utilization of the system functions. The
tabular report is in two parts: one supplies the de-
tailed periodic measurements, and the other gives an
overview of the system utilization through summation
of the measurements for each function. Computer
Synectics also offers comparators which allow com-
parison of 24 bits of information for memory address,
accumulator compares, etc. Finally, a real-time clock
is provided for measurements requiring a 24 hour
clock. This can be used to control the interval for
writing the measurements to tape.

COMRESS
Two Research Court
Rockyville, Md. 20850
telephone: (301) 948-8000 .

coMmress produces a hardware monitor system
known as Dynaprobe/Dynapar. Dynaprobe is a
portable hardware device which measures and
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records performance activity and system utilization, is
designed to study central processor activity vs. data
channel and 1/0 component usage, and includes a
magnetic tape unit for measurement storage. Typical
measurements are: system state, cpu active, cpu wait,
channel busy, system active, system idle, device busy,
device idle, file access rate, instruction class, etc.
Dynaprobe can enable one to determine central pro-
cessor utilization, selector channel ntilization, seek
activity and many more. Dynapar is the report pro-
gram that utilizes Dynaprobe measurements. Dyna-
par reports include: (1) report summary which high-
lights the major features of the study, including
dates, times, intervals and totals from each counter,
(2) intermediate statistical summary which covers
the contents of the counters at the selected intervals,
with totals to that point, and absolute and percentile
totals, (3) final statistical summary which contains
total duration or number of occurrences of each
event, and also percentages as specified, (4) system
utilization profile including plots of timed events, (5)
system event histograms, and (6) composite event
histograms.

conress also offers a simulation system known as
Systems and Computers Evaluation and Review'
Technique (SCERT). SCERT is a family of programs
used to simulate the performance of a user’s process-
ing requirements against cost/performance models of
selected computers. sceErT has a complete library of
computer systems and hardware characteristics. The
system can provide answers to such questions as: Is
equipment utilized efficiently? Is computer capacity
optimized? Do I need additional operations?

International Business Machines Corp.
Poughkeepsie, N.Y.

Kingston, N.Y.

Yorktown Heights, N.Y.

1BM has many monitoring techniques and T will
only attempt to list the pertinent ones here. Further
" information should be obtained from the 1BM repre-
sentatives.

aMaP—simulation package.

stpPE—System Internal Performance Evaluation
Program; software package.

1s/sPAR—Time Sharing System Performance Activi-
ty Records; hardware measuring machine used to
collect performance data for system users and de-
signers.

System Logic and Usage Records—Data is col-
lected in the host computer through a special monitor
interface to the records for performance evaluation.

1BM has a complete set of hardware, software, and
simulation performance evaluation tools.

Lambda Corp.
1501 Wilson Blvd.
Arlington, Va. 22209
telephone: (703) 528-8200

Lambda Corp. offers a software monitoring pro-
gram known as the Lambda Efficiency Analysis
Program (LEAP) available for all 1M 360 os users.
An easy to use diagnostic tool, LEAP monitors a nor-
mal production run, analyzes the time distribution
and presents several useful reports, such as time spent
in line by line coding, as well as time interactions
between specific sections of code. LEAP also provides
information on interactions between program code
and supervisor functions such as 1/0, segment load-

“
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ing, etc. LEAP therefore presents a total picture of the
program in its operating environment. By using LEAP,
the user can rearrange code, remove time consuming
steps, precompute and store intermediate results for
critical calculations, construct valuable tables, etc.
LEAP consists of two parts: the monitor, which resides
in core, and the analysis module, which prepares the

-reports. The user need not supply any information to

LEAp, making it fully automatic. Some of the reports
provided are: channel activity, module analysis, entry
point analysis, timing graph, and direct time distribu-
tion. LEAP is an extremely useful tool.

Stanford Linear Accelerator Center
P.O. Box 4349
Stanford Univ.
Stanford, Calif. 54305
telephone: (415) 854-3300

Stanford has a monitoring program known as
PROGLOOK which consists of two programs, PROGTIME
and procrLOT. These programs provide detailed
measurements of the user program run under os/360
MVT to improve program performance. PROGTIME
uses an interval timer to catch a picture of any
program and records the appropriate measurements.
PROGPLOT accepts the specially formatted data from
PROGTIME and prints summaries of the measurements.
Graphs of program time and performance are pro-

duced.

Univ. of California at Los Angeles
Dept. of Engineering & Applied Science
3732 Boelter Hall
L.os Angeles, Calif. 90024
telephone: (213) 825-2050

ucLa has developed a hardware device known as
the snuPER computer. The sNUPER computer is de-
signed toward measurements in the following areas:
execution activity at the statement level for source
language programs, and program execution activity
at the instruction level for machine language
programs.

I feel that computer performance evaluation is
within the reach of every computer user and a must to
be competitive in today’s business world. Contact one
of the above firms about their products or consulting
services today and get better computer performance
tomorrow. ]

Mr. Hart is currently as-
signed to the program defi-
nition group at Univac,
where he is responsible for
evaluation of all past, pres-
ent, and future performance
evaluation efforts in the
computer field. He has also
worked in the systems com-
munications group, where
he assisted in the design
and development of com-
munications processors,
concentrators, and termi-
nals. He is a member of
ACM and ASM. His BS is
from Ohio State Univ.
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“Most multi-keyboard
data preparation systems have had
one big failing:

They were supposed to save
money. But they didn't.

So Mohawk designed -
synem 900 [ | Rw/zard Rufenburgh, MDS President, unveils Mohawk’ latest brainchild.
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We studied multiple-keyboard
concepts for three years. They all
looked good at first, but we
keptseeing holes in the theories.

Some of the systems we looked at
were so inflexible that they weren’t
suitable for most applications.

Others sacrificed productivity
just to be up-to-date.

The rest were put together by
companies that are strong on techni-
cal abilities but weak on field serv-
ice. Theirsystems godownand g2
girlstake a few extradaysoff.

Mohawk set out to change that.
And succeeded with System gooo.

The first problem we attacked
was increasing productivity:

We built a system that gives the
operator uninterrupted keying
cadence for increased accuracy
and speed.

' With the flick of a few switches,
the system partitions into subunits
handling different jobs. There’s
neverareason for idle keyboards.

And System gooo produces fin-
ished computer tapes, with no
costly intermediate handling.

The second problem we at-
tacked was flexibility.

‘There isn’t one best method of

data verification. And there isn’t
one best degree of sequence integ-
rity. Both vary with the application.

So System gooo Level 2 may have
two, one, or zero tape cassettes at
any keyboard station. If records
have to be kept together, they stay
right in the cassette. And before
it'’s pooled onto a computer tape,
the cassette can be verified at
anykeyboard.

System gooo comes in arange of
capacities and with lots of options—
from simple data communications
to expanded editing. So you only
pay for what you need.

The third problem—reliability
and maintenance—wasn’t a problem
for us. Mohawk’s fast service and
reliability engineering are famous.

It took us three years. But we
came up with a high-volume data
entry system that makes sense.
Instead of making claims.

Mohawk Data Sciences Corp.
Herkimer, New York
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the
UNIVAC
Mo

A powerful new computer for today’s full range of applications,

whether local or remote, batch, time-sharing or real-time, business or scientific.

When we designed the UNIVAC®
1110, we set a new standard.

We wanted a computer system that
would do nearly anything that any-
body could want. :

Whether local or remote, batch,
time-sharing or real-time, business
or scientific. All that, in one system.

We succeeded.

The new UNIVAC 1110 is a large-
scale, general-purpose computer with
the most advanced proven software
systems available.

It has been engineered for supe-
rior cost performance to give you the
utmost value for your data process-
ing dollar.

UNIVAC 1106 and 1108 users can
expand up to it easily, using the
hardware and software they now

.have. The 1110 is readily adaptable
to meet future needs.

The basic UNIVAC 1110 central
processing system has the capacity

to process more than 3 million in-

structions per second.
Multiprocessing performance is
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increased by the modularity of the
main memory. A communications/
symbiont processor enhances the sys-
tem’s performance by unburdening
the CPU software of the need for
handlers for the slow-speed periph-

. eral devices and the many communi-

cations handlers and subroutines.

The UNIVAC 1110 can be con-
figured for full redundancy where
“never down’ operation is essential.
Its extensive real-time capabilities,
vast on-line storage, and tremendous
computational power permit large,
comprehensive information systems.
In addition, the high throughput of
batch and demand applications will
meet big-volume business require-
ments.

We created the new industry stan-
dard for a powerful and versatile
new computer system designed to
handle the broad range of today’s
many varied applications.

In doing so, we have set a new
world standard for computer per-
formance.

Find out what this new standard
can mean to you. Compare the 1110 .
with the system you now have, or any
system you are thinking of. Univac
representatives will be happy to make
a presentation at your convenience.

UNIVAC

First in real-time computer systems
PERRY RAND
DATAMATION



computation center

The holiday season is viewed with mixed
feeling by many suppliers of edp ser-
vices and equipment,

: “Call me a Scrooge if you will. I still
maintain that Christmas is a total bust, businesswise,”
the director of a major time-sharing service confided
to me recently. “Know what I mean? Parties, late
nights, carousing, hangovers, days off, the general

goofing off that goes on at this season—it all adds up

to a definite slackening in the tempo of computer
usage. In my shop this shows up only too clearly, in
the form of a sharp decrease in the job flow rate, idle
cpu time, and an estimated 20% to 25% drop in
billings. th humbug' he added, with melancholy
. humor.

I have heard these or similar complaints voiced in
all segments of the industry. What makes it really
galling, though, is the fact that most other business
enterprises do not seem to suffer from this seasonal
depression. In fact, for many it is a period of in-
creased activity and soaring profits. Small wonder,
then, that the technocrats of Armonk and Minnea-
polis gnash their teeth and—figuratively, at least—rend
their conservative garments in twain when the first
styrofoam snow appears in the department store win-
dows. )

The question I now pose is: does the electronic
data processing industry have to resign itself to this
" unfortunate situation? Should it write Christmas off as
a recurrent, unavoidable source of financial loss? I
will answer my own question in the resounding words
of the immortal Mr. Pickwick: “Nay! Not on your
nelly!” One thing I have leammed in the course of my

December 15, 1970

by David M. Jones

employment as director of a large computer facility is
this: by wholeheatedly embracing the spirit of the
Joyous Season, and ensuring that it permeates to the
appropriate functions within the operation, it is pos-
sible to eliminate the seasonal slack—while simultane-
ously laying the foundation for increased profitability
throughout the coming year!

God rest ye merry, gentlemen!

“But how do you actually do it?” envious and
incredulous colleagues ask.

I tell them that the key to my whole approach is
perhaps symbolized by the demeanor of my personnel
in their dealings with our clients. From mid-Decem-
ber through New Year’s Eve I require them to dis-
play, during all customer contacts, a spirit of hearty
and sincere good-fellowship in consonance with the
season. This rule is strictly enforced all the way down
the line.!

The December users’ conference furnishes an in-
structive microcosm of the larger, richly jocund whole
which T seek to create, and demonstrates the payoff in
tinkling cash. I should first explain that these confer-
ences are monthly affairs, open to the managers of
departments using either the central facility or its
remote terminals, Typically, they consist of three solid
hours of complaints, demands, and threats both veiled
and overt. I have my chief systems man Sneed on
hand to field the tougher technical questions, and also
Bottomley, who heads the operations end and is good

1. An important exception will be noted later in this article.
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Yuletide at the Center . . .

at blustering through when reason fails.

At the December conference I abandon my usual
defensive posture. I strike out boldly and aggressively
at the users, in a determined effort to force upon
them—whether they like it or not—a mood of good
will, merriment, and Christian forgiveness. To
achieve this end I employ the traditional trappings of
cardboard Santa Clauses, tinsel, artificial snowmen,
etc., but the main thrust of my attack consists in
assailing the users with boisterous Yuletide greetings,
delivered with the help of a task force of three or four
robust and hearty programmer/analysts. These men
operate under Bottomley’s command. Ideally, they
should resemble him. The kind of person I look for
has a 40-inch waistline, florid complexion, min. 5
years exp. COBOL or BAL, pref. MBa, buoyant disposi-
tion. In view of the current shortage of qualified edp
personnel it is of course difficult to create an optimum
assemblage and compromises must inevitably be
made. (I do not wish to appear overcritical, but it
seems to me that the majority of programmers are
pale or thin or moody—often all three.)

The brashly cheerful decorations, the crackling

\R
\Y

humor of my stout assistants, Bottomley’s laugh boom-

- ing away in the background—all this has quite an
~ impact on the assembled users. If there are those

among us too mean of spirit to respond, we redouble
our efforts. In this context it is of interest to describe
how we won Purvis over last December. Purvis, a
loathsome individual who unfortunately exerts con-
siderable influence throughout the company, has al-
ways been a thorn in our flesh. As soon as he entered
my conference room, brimming over with ill-humor
and complaints, we nimbly intercepted him.

“William, my dear old fellow!” 1 exclaimed, shak-
ing hands while also clasping his right shoulder and
gazing sincerely into his beady eyes. “Allow me to
wish you the merriest of merry Christmases!” After
my prolonged handshake was over, Sneed came for-
ward and humbly wished the very best of health and
happiness to Purvis and his loved ones “this Christmas
and throughout the coming year.” Finally Bottomley,
in a sudden and spontancous expression of seasonal
exuberance, thumped Purvis heartily between the
shoulderblades with a force that could have felled a
20-foot fir tree.

Purvis was unusually quiet after all this, The com-
plaints he later made were minor, and seemed strange-
ly muted in tone. In fact, Purvis became almost
likeable that morning. To me at least, this clearly
illustrated how effectively T had captured the true
spirit of Christmas, since under normal circumstances
it is difficult to even tolerate the vile man’s presence.

In practice, few of the users need to be singled out
for individual attention. Since the decent fellows
cannot find it in them, in these joyous circumstances,
to submit their usual, niggardly requests for refunds
on jobs we have fouled up, the resulting savings to the
center can amount to several thousand dollars.

Touch of pathos

A word about Sneed.

As 1 have already observed, most programmers
appear to be pallid and gloomy. Sneed is no excep-
tion. Bottomley believes that this may be partly due
to his exposure to aLGoL at an early age, and he has
suggested that it might be wise to actually exclude
Sneed from the December conferences.

At first, this notion seemed attractive. However, on
mature reflection I came to realize that the image
which Sneed presents has certain qualities which, in a
seedy sort of way, make a positive contribution.
When he appears wearing suspenders, watch-chain,
and threadbare trousers—as, indeed, he normally does
at the office—it requires little imagination to perceive
in him the Victorian clerk immortalized by Dickens.
This impression is greatly enhanced if he sits on a
high stool and peers over the top of his glasses.
Accordingly, I conduct the December conference
with Sneed perched in an elevated position on the
podium, wearing suspenders, etc., and making notes in
a stout systems manual which looks a bit like a ledger.
Bottomley has suggested that we equip him with a
candle as well, but I feel that the over-all effect might
seem too artificial and contrived, somehow.

Last year, by a stroke of sheer good luck, the eldest
of Sneed’s many sons broke a toe while playing foot-
ball, and my solicitous enquiries (“It must be terrible
for the young fella to see his friends running around
—Dare we hope that the lad will walk again soon?”)
were not lost upon the warm-hearted users. Thus I
have found that the wretched figure of Sneed, like
some subtle discord in a great orchestral work, serves
actually to enrich and heighten the ultimate harm-
ony.

Trogg the dispatcher

Trogg the dispatcher worked out of a sort of hole in
the wall between the machine room and corridor,
handling central batch processing jobs, He was there-
fore thrust into daily association with many custom-
ers.

His was an undemanding job, requiring little men-
tal or physical exertion. Christmas comes but once a
year, and I felt it was reasonable to require Trogg to
put a little more into his work at this time.

“Grunts and wheezes. These are the only things our
batch-mode users ever hear from Trogg,” 1 com-
plained to Bottomley last December. “They deserve
better. A spark of Christian charity, if you please; a
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little humanity, some halting but sincere expression of
good will—surely Trogg is capable of doing this much
for the department.”

With Bottomley’s assistance, Trogg learned a short
fragment of verse (Glad tidings to you on this merry
season, and may jolly good health . . . etc.) which he
recited to the customers as they brought their jobs in.
The scheme met with only limited success, being
marred by the mechanical, almost surly nature of
Trogg’s delivery. Bottomley tried to compensate for
these deficiencies by having him lean out of the
window and clasp the customer by both shoulders
during the recitation, a gesture which he hoped
would lend a little much-needed warmth to the greet-
ing.

The results were disappointing. Some users thought
Trogg was reaching out to take their card trays, while
others, accustomed to Trogg’s habitual air of smolder-

— s
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" ing resentment, mistook his sudden lunge for an ex-
plosive release of pent-up aggression. There was con-
siderable confusion, and many card decks were
dropped. The whole experiment came to an untimely
end on Dec. 20, when Trogg leaned out to embrace
an unusually short customer and slipped a disk
(spinal, not magnetic).

I was on my way to the computer room at the time
of Trogg’s sudden and painful deliverance from the
assignment for which, alas, he was so ill-suited. I
spoke to him frankly.

“One cannot help wondering whether some basic
revulsion you may feel against wishing the customers
well has actually caused the disk to slip,” T told him.
The unhappy man was still leaning out of his win-
dow, quite unable to correct his bent posture or
indeed move in any direction at this time. “I feel that
you will be better-suited to the night shift, working
on the tabulating machines.”

Trogg remained rigidly at his post, like the Roman
sentry at Pompeii, until we extricated him and
brought in a more suitable person. -

My biggest direct cost savings during the Joyous
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Season are afforded by the remote terminals.

The Teletype users, instead of getting the terse
READY message at initial sign-on, are treated to a
printout of The Twelve Days of Christmas in its
entirety, followed by a clever picture of Santa Claus

done in alphanumeric characters. Sneed is modifying
our compilers to print additional salutations with the
diagnostics and at execution time.

It has been reported that a few users are somewhat
irritated by our seasonal outburst of pictures and
verse. Since they pay $50/hour connect time, their
attitude is understandable (though churlish and un-
generous, in my opinion). The threshold of impa-
tience is usually crossed somewhere between Seven
Swans A Swimming and Ten Lords A Leaping, and
one user was observed to actually foam at the mouth
at the start of the last verse (Twelve Drummers
Drumming).

This year we intend to alleviate the problem by
stopping at Eight Maids A Milking, after which a
message will be printed stating that the connect-time
charges for these verbal trimmings are being cheer-
fully assumed by the computation center. Naturally,
this will not really be the case. The intention here,
however, is to spread good will and jollity rather than
to dully inform with cold accuracy. Surely, this is
what Christmas is all about, and the 50-100% increase
in income from the remotes is regarded by us as a
tangible gesture of customer reciprocation.

we’'ll keep our Christmas merry still!

One of Sneed’s innocent domestic pastimes is the
construction of Christmas wreaths out of punched
cards. This year I have asked him to assemble a gross
of these pleasing decorations, for presentation to our
best customers. The potential of cards is one which in
fact we are only just starting to explore, and Bottom-
ley has plans for punching everything on stock of
brilliant, seasonal reds and greens. There are also
schemes for sending out “Christmas cards” to each
user, bearing punched/interpreted greetings whose
intensity and length will vary with the cumulative
billing total recorded under the user’s account num-
ber. It all represents a lot of extra work for Sneed.
However, as I have told him, this is a time of giving
and we therefore look to our people to give freely
(i.e., no overtime pay).

While experimenting with new ideas, we are con-
stantly revising the old. This year the emphasis will
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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.

8 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.
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be upon refinement and even retrenchment of estab-
lished procedures. For instance, I have informed
those concerned that, while short bursts of laughter
will still have their place at the users’ conference,
quiet and restrained merriment is to be preferred.
This change is sorely needed. Last December, I am
embarrassed to recall, the random bursts of scattered
background laughter freakishly combined, with shat-
tering effect, just as Dr. Liebnitz was gently com-
plaining that the system had clobbered his output

tape from a six-hour LP run. Suppressed chuckles, I
tell my assistants, and humorously twitching lips—
these are worth a thousand outright guffaws. In a
similar vein, I am planning to keep the spirit of the
Joyous Season out of the machine room in the future. It
is true that the computer operators, visible at all times
through plate glass windows, have vicarious contact
with the customers and in principle should therefore
display hearty and sincere good-fellowship, etc. Ex-
perience has shown, however, that when they do so,
an unfortunate impression of drunkenness is con-
veyed.

The fact that, within the modest and cheerful
confines of our computation center, we have discov-
ered how to show a neat profit in a basically unfav-
orable situation is a cause for rejoicing, but not for
smugness. Much remains to be done. Looking into an
uncertain future, as though conveyed there by the
awesome, hooded spectre in Dickens immortal
classic, I take comfort in quoting the ebullient words
of Scott:

Heap on more wood!—the wind is chill;

But let it whistle as it will,

We'll keep our Christmas merry still.

Veteran and inveterate data processor that I am, I
sometimes think of our Yuletide activities as a kind of
master file, which we process each December after
the execution of judicious changes, additions, and
deletions. Like all else in the burgeoning edp indus-
try, it is continually being updated and improved.
Change is inevitable, and I welcome it. T. Watson,
Senior, expressed it admirably during the December,
1952, address to 1BM employees when, in a moment of
unashamed exuberance, he tossed aside his prepared
speech and feverishly sang:

Hail the new, ye lads and lasses,

Falalalala,lala,lala! u
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Two new four-

IBM’s new System/7.
It’s a laboratory computer, a process control
computer, a plant automation computer,
a data acquisition computer.

It brings a new world of sensor-based information
to your information system.

If you're a scientist, you can use IBM’s System/7 to
monitor and analyze readings coming in from laboratory
instruments.

If you're an engineer in a process industry, you can
use it to keep the correct measure of ingredients flowing
into a paint formula, or control the thickness of paper
in a paper mill. ‘

If you're a manufacturer, you can use it to monitor

IBM System/7 as a process control computer.

the number and quality of pieces coming off an assembly line.

If you're in any number of businesses, you can use
IBM’s System/7 to gather sensor-based data directly from
your working environment. And make it a normal part
of your data base.

Information that right now may not be a part of
your information system. But, nevertheless, belongs in the
mainstream of information processing. System/7, IBM’s
lowest-cost computer, can put it there.

IBM’s System/7, with advanced technology,
monolithic logic and memory, can operate on its own. Or
become an integral part of your information system.
Because it easily ties into System/360, or System/370,
or the 1800, or the 1130.

It’s four more ways we're the company behind
the computer.

IBM System/?7 as a plant automation computer. v

IBM System/7 as a laboratory computer.

IBM System/7 as a data acquisition computer.



vay computers.

IBM'’s new System/3 Model 6.
[t’s a small business computer, a ledger card
:omputer,a problem-solving computer,
1 computer terminal.

Here is the most versatile small computer we have
:ver made.

If you're a small businessman, you can use it to get
out the payroll, the bills, the inventory reports.

If you want to keep using ledger cards, you can
get an advanced printer to handle them.

If you're an engineer or a banker or a statistician,
you can use it to solve problems. Like determining the flow
of water through a é6-inch pipe. Or the flow of cash through
a multi-million dollar company.

If you're with a Iarge company, you can use it as a
terminal hooked up to System/360, System/370, or

another System/3.
You can key information directly into Model 6. And

store it on disk files. And process it at up to 100,000
calculations a second.

The low-cost System/3 Model 6, using advanced
monolithic circuitry, is compact and self-contained.

It’s four more ways we're the company behind

the computer.

IBM.

The company behind the computer.

IBM System/3 Model 6 as a problem-solving computer.

IBM System/3 Model 6 as a small business computer.

IBM System/3 Model 6 as a ledger card computer.
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A Conference Report

Railroad Data
Systems Meeting

by F. Barry Nelson, Eastern Editor

The railroads’ uses of
computers don’t get much
publicity, but the rail-
roads themselves take
their computer capabilities very se-
riously. The three-day sixth annual
meeting of the Association of Ameri-
can Railroads’ Data Systems Division
found nearly four hundred persons in
attendance at Atlanta, with the regis-
tration list showing titles ranging

from programmer to president. And

most of the railroads’ computer per-
sonnel seem to be railroaders first,
and computermen second—their al-
legiance is to the railroad industry,
not to the ill-defined “computer
industry.”

Top management is often dis-
missed as being unaware of computer
capabilities, but no less than the pres-
idents of two railways gave lengthy
and highly competent addresses on
how the railroads should utilize com-
puters. Still, audience reaction wasn’t
completely favorable. As the ap-
plause subsided, one could hear
murmuring to the effect that the
chief executives talk one way, yet act
another, or are at least unable to
effect the sort of atmosphere of inno-
vation they seek to create.

And, of course, we must remember
this is the railroad industry, with its
reputation for being archaic, and its
admitted reluctance to change. The
railroadmen somewhat lived up to
their reputation by endeavoring to
preserve an air of secrecy in some
cases. A workshop session on “Com-
puter Planning in Mergers® was
closed to the press, allegedly at the
request of Penn Central assistant vice
president, systems development, J.
M. Ostrow. Yet all he had to say—as
related by outspoken attendees—was
that the recent press assertions that
computer problems played a major
role in the fall of the Penn Central
Railroad into bankruptey were gross
exaggerations. One could hardly dis-
pute his claim, but he didn’t go into
detail about what the problems were
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that had inspired this misinterpre-
tation.

Others discussed Penn Central
computer problems, however, Con-
versing over cocktails, a pc employee
said the causes were strictly man-
agerial. He admitted there were
computer problems, in that the Penn-
sylvania and New York Central rail-
roads had different computer phi-
losophies and no compatibility, but
this could have been overcome if the

- proper managers had ever decreed

settlements of the differences. No one
ever said whether the Pennsylvania
or New York Central techniques
would prevail.

Failures off the record

At a workshop on marketing ap-
plications—hardly a controversial sub-
ject—which was open to the press,
almost the first words from the mod-

erator’s mouth were that the discus-
sion would be off the record and was
not intended for publication, because

“we’re going to talk about our fail-
ures as well as our successes.” Well,
most of the railroads’ failures don’t
seem to be all that secret anyway.

But the big talk at the meeting
was still about automated car identi-
fication, aci. This is the system
whereby trackside scanners detect
color-coded identification panels on
the sides of passing cars for input
to central computers. Some 80-90%
of all freight cars are now labeled,
and the immediate problem seems to
be getting the railroads to implement
the necessary scanning equipment
and software to utilize this new
source of data. All cars are scheduled
to be labeled by January. If act
works as planned, the era of the lost
freight car should be over.

A representative of Computer
Identics, a firm that makes acr
equipment, claimed it would be as
big an advance for the railroads as
was the diesel locomotive. When this
reporter repeated the remark to rail-
road personnel their response was
less enthusiastic, however. One mid-
dle manager, who couldn’t have been
40 years old, even said ac1 “wouldn’t
make much difference.”

Communications are an important,
implicit theme in most railroad com-
puter utilization. All the aAcr input
will be usable to maximum effect
only when systems are implemented
to exchange this data between rail-
roads. All the railroads add up to a
single transportation system, and the
exchange of information is vital
Railroads are one industry where
synergism has validity.

The keynote address, delivered by
W. Graham Claytor, Jr., president of
the Southern Railway, was certainly
the most significant presentation at
the meeting. In his talk, entitled “A
Look Back—a Look Ahead,” Claytor
said the past decade had been the
“batch decade,” in which mundane
problems like payrolls and accounts
receivables had been computerized
— existing, well-defined processes
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Railroad Meeting . . .

which lent themselves to savings of
time and expense through data pro-
cessing. During this period a com-
munications gap developed between
computer personnel and manage-
ment. Management became disillu-
sioned with computer projects which
were often more expensive and less
effective than advertised, and com-
puter personnel appeared to be mere
technicians, “saving microseconds
and posting ‘no trespassing’ signs on
their electronic playground.” While
for their part, “computer people as-
sumed that all corporate problems
would yield readily to the clean and
straightforward logic of computer
processing. They were only surprised
that management had not discovered
this a lot sooner.”

Hopefully, these divergent view-
points have now been brought to-
gether. Southern Railway helped
close the gap by requiring atten-
dance by all top management per-
sonnel, including Claytor, at a com-
puter concepts course.

Insight and fortitude

For the *70s, Claytor sees the trend
toward terminal-oriented systems
coming to the fore, with attendant
problems that new computer capabil-
ities are “meant to do things that
people alone cannot do because of
the sheer volume and speed of the
operations required. Basically, these

. are new types of processes designed

to help the railroads operate more
effectively, and therefore more suc-
cessfully . . .However, the return
from this kind of computer and sys-
tems approach is not so immediately
apparent as the savings from auto-
mating paperwork. It takes consider-
able management insight and forti-
tude to put the necessary money on
the line and hold it there until the
benefits begin to appear...”

Claytor sees the greatest potential
gain in the use of computers in the
area of operations. But the railroads
“need some significant refinement of
the simulation techniques [used] to
get the answers to ‘what if’ questions
about changes in our way of doing
things. . . . we have yet to make
[simulation] an easy-to-use, proven,
and immediate tool for the operating
man. Our best approach . . . is to
work from the bottom up. Systems
and computer people must look to-
ward helping the man in the field do
a better job. Don’t put the first ter-
minal on my desk . . . put it where
the day-to-day action is.”

DARTAMATION



Following Claytor’s address, R. P.
Neuschel of McKinsey & Co. spoke in
a somewhat more pessimistic vein,
suggesting that limited computer

successes in the past are causing -

growing management skepticism to-
day. He also noted that “more than
half” of all computer: applications
he’s seen were originated by propos-
als from computer people, not pro-
posals from operating executives in
consultation with edp personnel.
And, he said, most successful appli-
cations result from the latter tech-
nique, and the progress of the "70s
will be a management achievement,
not a technical achievement.

The first luncheon address, by
Prime F. Osborn, 11, president of the
Seaboard Coast Line, showed that

Claytor isn’t the only railroad presi-

dent who understands computers.

SN ot Al ® £ R
But Osborn was more specifically
railroad oriented. He noted that the
railroads have a great opportunity for
self-help with edp, because it is not a
regulated function; in contrast, the
railroads are prevented from helping
themselves in elimination of passen-
ger trains and in increasing freight
rates. }
Computers are also good for the
railroads’ image. The public thinks
railroads are “antiquated and dying,”
but the effective use of computers
helps to change this. Yet the use of
computers, though not hamstrung by
government, is severely impinged by
the “tremendous difficulty of accept-
ing change in the railroad industry.”
Osborn said the railroads may
have made a mistake in their recent
improvements in rolling stock, in that
larger equipment—bigger cars, en-
gines, and yards—have amounted to
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emphasis on space rather than time.
Instead, he suggested, it may be pos-
sible—and desirable—to run shorter,
faster trains, with computers control-

ling car assignments, power utiliza--

tion, crews, and dispatching.

Finale by Cmdr. Hopper
The third and final day of the

meeting was begun with an address by
none other than Cmdr. Grace Hop-
per. Her talk, which had no title,
ranged variously from hilarious de-
scriptions of her work both in by-gone
years and today for the Navy, to gen-
eral computer talk. She said the pace
of change in the computer industry is
accelerating, and there’s a changing
emphasis in coding. “There’s always
a trade-off between core and speed
—but the tightest core isn’t the fast-

B Wi

est. And in today’s on-line environ-
ment, speed is of the essence.”

In a field more closely related to
the railroads, Cmdr: Hopper said
that a common data description lan-
guage must be defined, because “in
three to five years we'll all be ex-
changing data between different
computers.” That certainly applies
doubly to the railroads. They've got
to be able to exchange data better as
soon as possible.

The meeting officially ended with
the “Get-Away Luncheon,” after
which most of the railroadmen went
to the airport to fly home, avoid-
ing their industry’s unprofitable pas-
senger services. That evening on
the northbound Southern Railway
streamliner, only three attendees
were observed drinking in the lounge
car. The other two requested their
names not be revealed. [ ]
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How to make managers
more socially responsive

_SMIS Conference

G

“Stay loose and keep in

touch,” a university presi-

dent in effect told the So-

ciety for Management In-
formation Systems recently at their
second annual conference. Several
other speakers offered basically the
same advice.

Dr. Clarence Walton, president of
Catholic University, was the con-
ference keynoter; he argued that to-
day political power is being trans-
ferred to new groups, as has hap-
pened often in the past.

To deal effectively with the cur-
rent transfer, he said, requires the
development of “appropriate mech-
anisms in institutions” so that con-
temporary aspirations and ideals, to
which politically significant groups
are committed, can be translated into
“meaningful reality.” “The lesson has
begun to emerge very clearly for or-
ganizations liké (smis), for business
executives at the highest level. . . ”
Dr. Watson added that the mech-
anisms can’t develop unless institu-
tional managers, including particu-
larly those who are associated with
management information systems,
enlarge and supplement their con-
tacts with “those who will make or
remake the society of which we are a
part.”

Another speaker, George F. Wein-
wurm, of Security Pacific National
Bank, added: “Much remains to be
done if an environment that fosters
individual expression and fulfillment
is to be realized by means of the
increasingly complex institutional
behemoths with which we are sur-
rounded. Ultimately, the extent to
which our society is democratic . . . is
going to be determined in large part
by the willingness and the practical
ability of institutional managers to
bear with and even encourage mani-
festations of the multifacetedness of
human nature.”

Weinwuim argued that before
bureaucrats can become completely
humanized, the current overreliance
of managerial information systems on
quantitative data must be remedied.
The information system of the future
will need to reflect the imprecise hu-

~man side of institutional manage-
ment as meaningfully as it has rep-
resented the inanimate aspects of
money, materials, machines, and the

like.
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by Phil Hirsch, Washington Editor

Also, “we need to reassess the no-
tion that managerial information sys-
tems ought to provide an objective
view of (a) problem . .. itis far more
common for these systems to rein-
force than to contradict the conven-
tional wisdom.”

Managerial genius defined

Earlier in his address, Weinwurm
quoted Dr. Russell Ackoff in suggest-
ing that “The genius of a good man-
ager lies in his ability to control effec-
tively complex systems that he does
not understand.” Dr. Walton, in his
keynote speech, had referred to the
same concept by talking about the
“manager of intuition.”

Comparing this idea with Wein-
wurm’s suggestion that the imprecise
and qualitative aspects of manage-
ment should be cranked into man-
agement information systems raises
an interesting question: Can this kind
of input be automated or even sys-
tematized?

Weinwurm implied that the an-

»

swer is “yes,” but it could very well
be that tomorrow’s manager, in an
age of even more sophisticated hard-
ware and software, will have to con-
tinue relying on management by in-
tuition at least as much as his present
counterparts. If that’s true, trying to
make information systems more re-
sponsive to the non-quahtitative side
of management will be a waste of
time and possibly dangerous besides,
because it may encourage managers
to believe they have an accurate pic-
ture of these qualitative factors when
they actually don’t.

Even if it is technologically possi-
ble to give information systems a
greater role in managerial decision-
making, it may not be socially de-
sirable, as Prof. William Gomberg of
the University of Pennsylvania indi-
cated in an address entitled “People-
Sensitive Issues in Management In-
formation Systems.”

Need for protection

He concluded that “the computer
is in the course of doing to the white
collar worker what an earlier mech-
anization (did) to the blue collar
worker,” and that to protect his
status and bargaining power vis-a-vis
management, the white collar worker
needs “a due process mechanism.”
Gomberg insisted that “middle man-
agers” are fooling themselves, and

m

“Hello, Frank. We're going to hold a meeting this afternoon
at two o'clock in the comptroller's office to discuss that Radis-
son Company thing and of course we want to spread the
responsibility around for anything we decide, as usual, so you
call Bill and tell him to come and if he asks don’t mention who
told you about the meeting and have him call . . .”
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SMIS Conference . . .

asking to be victimized, when they
use that title; they’re really white
collar workers.

Trade unionism is probably not an
appropriate due process mechanism
for white collar workers, Gomberg
said. He added that the computer
doesn’t seem to have affected con-
sumers deeply, but it has “imparted a
terrible potential source of power”
over the citizen “which can be
usurped by unrestrained bureau-
crats.” He offered no suggestions on
how to curb this latter threat.

David B. Hertz, a director of Mc-
Kinsey & Co., assumed that better
management information systems
would promote “competitive progress
in business and social progress in
government.” He then suggested
some ways in which these systems
can be improved.

Hertz argued that “the manage-
ment scientist cannot attempt to de-
velop decision-making models on a
global scale for the entire business if
he wishes to produce testable and
implementable information struc-
tures.” Rather, he should sneak up on
the global model by developing it a
module at a time, making sure that

each is interconnected to its prede-
cessors and that the process includes
close, continuing coordination with
the system designer.

Another technical topic discussed
at the meeting was centralization vs.
decentralization of the »is effort.
M. L. Roark, director of the systems
office of the Ford Motor Co., after
listing the pros and cons of each, con-
cluded that an ns system organiza-
tion is too decentralized if: the sys-
tems groups are too small to attract
good people; there is substantial du-
plication of files and computer pro-
grams; top management doesn’t have
direct access to responsive group
leaders who in turn have ready access
to all necessary information resources.

... 0or too centralized

An organization may be too cen-
tralized, he added, if: the central
organization is unaware of, and unre-
sponsive to, the problems and the
opportunities for innovation in the
line of organizations; the central of-
fice gets weak political support from
line management; and if the percep-
tion of costs and benefits has become

blurred.

An organization that considers
shifting toward either greater cen-
tralization or decentralization, said
Roark, must remember that the old
managers, in most cases, will find it
difficult to adapt to the new environ-
ment. So, as in many areas of deci-
sion, we have to approach organiza-
tion not only on the basis of what we
would like ideally, but also on the
basis of the organization we have
inherited. Perhaps this is the reason
so few organizations ever come close
to achieving the ideal.

About 300 people attended the
two-day sMmis meeting, held in Wash-
ington, D.C. The following new offi-
cers were elected: Herb Schwartz,
AEC, president; Jim Rude, Standard
Computer’ Corp., vp; Dick Dooley,
First National Bank of Chicago, trea-
surer; and Jerry Hoftman, Standard
Qil of Indiana, secretary. The follow-
ing new executive council members
were also elected: F. G. Withington,
A. D. Little; J. D. Couger, Univ. of
California; Norm Ream, S. Leides-
dorf & Co.; Don Malcolm, Computer
Applications Inc.; John Phillip, Insur-
ance Company of North America. R
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PERSPECTIVE

an interpretive review of significant developments

An Up Field in a Down=turn:
Taxes the Imagination

It's said there’s nothing certain but
death and taxes. And what could be
better in a down economy than a mar-
ket that can be labeled certain. While
there’s not much in the first for the
data processing industry, there’s
plenty in the last, much still untapped.

Computerized preparation of in-
come tax returns got going as a busi-
ness eight years ago when Computer
Sciences Corp.’s Computax was
formed, the first and still the biggest in
a field in which, as one man in it put it,
“the companies are proliferating like
the sands of the seas.”

This month an estimated 40-plus
companies are gearing up for the big
wave of business which will start
building up Jan. 1. They are expecting

to process about 12 million returns

by computer this year, up from just
under one million 1969 returns.

And this is still just scratching the
surface of the market. Of some 75
million tax returns filed last year,
about half were prepared by persons
other than the taxpayer, and this half
is the market the computer service
companies are eyeing.

Business is booming

“Initially we had to sell the concept
of preparing returns on a computer,”
said a Computax spokesman.
“There’s little of that now. It's a matter
of which to use and how much it
costs.”

An officer of Autotax, Falls Church,
Va., a division of the Research Insti-
tute of America, agreed. “Account-
ants are very conservative people,
but the increasing complexity of tax
law is bringing them around to feeling
why do it by pencil and to realizing it
won'’t be possible by pencil in a few
years.”

Computax says it has averaged a
50% increase in business each year
over the last four. Autotax, in its sixth
year of processing, has experienced a
similar steady increase. They are
numbers one and two, respectively, of
four big firms who sell their services
nationally, are fully computerized, and
handle all of the many government tax
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forms. Numbers three and four are
Fast Tax of Dallas, a division of Com-
puter Language Research, and Dyna-
tax, Wichita, Kansas, a unit of Dynafax
Corp. which operates a national net-
work of six CPA-oriented data cen-
ters.

- Dynatax, the newcomer in the
group, processed some 17,000 re-
turns last year, its first year, and had
signed contracts by mid-November
which would bring this to more than
100,000 this year for Dynatax alone
and to more than 150,000 including
work of three licensees. Said Bob
Young, Dynatax sales manager, “We
were a distant fourth last year, but we
expect to pick up considerably this
year and to be the biggest event-
ually.”

They'll have to scramble. Com-
putax is the biggest of the all-forms
companies by a wide margin and
plans to stay that way. And something
new has been added to the field of
computerized preparation of complex
and “sophisticated” returns, an on-

line conversational service. This is of- -

fered by Multicomp Tax System,
Wellesley Hills, Mass., a unit of Mul-
ticomp, Inc. Multicomp experimented
with its system last year in New York
City and Boston and deemed the ex-
periment successful. This year it will
provide conversational, on-line tax
preparation services to tax praction-
ers, mainly large banks and account-
ing firms, in major cities up and down
the eastern seaboard who will use a
variety of terminals they already have
in their offices to communicate with
the firm’s two CDC 3600s in Waltham,
Mass.

And Autotax feels it's moving up
and claims such “exclusive” advan-
tages as: input forms that require “vir-

tually no” computation by the tax

practitioner; an ability to compute a
tax using 72 different combinations of
data and select the most advanta-
geous; and a network of 100 sales-
men who are calling on tax practition-
ers all year around on behalf of its
parent’s Tax Research Institute divi-
sion. And they claim to be the only
service which, when their system de-

tects an input error which would lead
to an incorrect return, will correct this
immediately, even if it means phoning
the tax practioner for correct data,
and provide a correct return without a
reprocessing charge.

Autotax, which has been process-
ing only in Falls Church till now, this
year will be processing returns in two
new centers in Atlanta and San Fran-
cisco. In Atlanta they will ‘be experi-
menting for the first time with optical
scanning of input under an arrange-
ment with Optimation, Inc.

Organization types

. The majority of firms in the field
keypunch their input, with the notable
exception of Digitax, Bethpage, N.Y.,
which has been using optical scanning
exclusively in the four years it has
been operating and until this year
was the only firm using it.

Digitax, a division of COAP Sys-
tems, Inc., is one of the largest of the
second group of computerized tax
service companies, the so-called low-
cost services which concentrate on
the less complex returns that numeri-
cally account for the bulk of total com-
puter-prepared returns each year.
Like others in this group, Digitax fran-
chises its services to groups dealing
directly with taxpayers, in its case to
what are called Ameritax centers.

While this kind of franchising is
widespread among the low-cost serv-
ice groups, only Dynatax does so
among the big four, and it's not so
sure this is the way to go. It has two
franchisees operating under the
Dynatax name, one in North Carolina
and one in Nashville, which work
through practitioners, and- it's not
looking for more. The third licensee is
S. D. Leidesdorf Co., the nation’s No.
11 ranking CPA firm, which provides
the service directly to taxpayer cli-
ents. This Dynatax likes, according to
Young, and more of the same would
be welcome. “They have their com-
puter, and we have the system, so it’s
an easy and good deal for both of us.”

Unitax of Whittier, Calif., lays claim
to being the largest and oldest of the
low-cost services. They processed a
quarter million federal returns last
year and an equal number of state
returns. The seven-year-old company
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does its biggest business in California
where it has centers north and south.
But it also maintains centers in Michi-
gan City, Ind., and Dallas. The Dallas
and Northern California centers are
new this year. Unitax looks for a 40%
increase in business this year.

Walter Farrell of Unitax says the
firm’s most direct competition comes
from Computer Tax Service of Glen-
dale, Calif., and Programmed Tax
Systems, Minneola, N.Y., new to the
field last year. “And there are a lot of
new firms coming in that we don’t
know much about yet.”

Farrell described the Unitax serv-
ice as partially computerized. In item-
ized deductions, he explained, “we
would keypunch only totals for
categories such as contributions or in-
terest, while the fully computerized
services keypunch each individual
item.” This makes for lower ¢ost but
restricts them to less complex re-
turns.

Sta-Fed Computer Tax of Cedar
Rapids, lowa, in the same ball park
and in its third year of operation, proc-
essed 5,000 returns for 40 clients the
first year; 33,000 for 370 clients the
second year, and anticipates process-
ing 100,000 returns this year. The firm
boasts one of the simplest rate struc-
tures in the field. Most are so complex
it would be difficult at best to quote an
average per-return fee, but Sta-Fed
charges a practioner a flat $25 when
he signs up, at which time he esti-
mates his work load, and after that, a

flat $5.25 per client for both state and

federal returns.

A privacy problem?

Firms in the field apparantly are ex-
periencing little sales resistance
based on fear of confidentiality of in-
formation. All say they don’t retain
any of the information processed; that
data is processed at such high speeds
it would be hard for anyone to collect
anything meaningful from it; and that
all personnel are very carefully
screened.

An Autotax spokesman recalled
hearing of a firm which did retain
some data, such as names, ad-
dresses, and general income levels,
which it peddled to mailing houses but
was soon exposed and stopped.
“Most of the companies in the field,”
he contended, “are highly reputable
and wouldn’t stoop to such activity.”
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And to placate the wary tax practi-
tioner, most can handle “John Doe”
returns where the name, address, and
sacial security number are added by
the practioner when the return gets
back to him.

And what of the IRS? The industry
is trying to communicate. The National
Association for Tax Return Stand-
ards, formed last summer and com-
posed of 16 firms doing computerized
tax returns, is pushing right now to get
government to provide forms earlier

|

than mid-December. According to
Keith Bronitt of Digitax, a co-executive
director, an ultimate goal is complete
abolition of forms—a system whereby
tax payers would get details on plain
paper and the services would furnish
IRS with the details on magnetic tape.
This he sees as seven to ten years

away.

The checkless society ... the
form-less society ... the Tax-Less
Society?????

—Edith Myers

ITT Switches on European Production
Lines for the Rationale” Computers

Production of a new range of comput-
ers has been started by ITT compa-
nies operating in Belgium and Franee
as part of an ambitious plan involving
all the corporation’s European com-
panies. Main target is the new genera-
tion of telephone exchanges, data
networks, and telecommunications
message switching systems being
built around a central computer con-
troller.

Although these areas of computer
application probably will provide ITT
companies with their largest single
market sector over the next 10-15
years, the development program is
set against an atmosphere of uncer-
tainty surrounding the computer busi-
ness in general. Most of the big manu-
facturers in Europe still are negotiat-
ing among themselves to find the best
way of concentrating their resources
in this competitive field. Scarcely a
week goes by without rumblings of
new talks involving two or more of the
major European houses.

Against this background the ITT
move into the field of mainframe
manufacturing may come as some-
thing of a surprise. ITT’s strategy over
the past 11 years has emphasized
growth from the outside rather than
the potential growth from within the
organization. Its acquisition of some
200 businesses to create a multi-
product giant and the increase in busi-
ness from less than $800 million 10
years ago to more than $5.4 billion

~ last year reflect the change from basi-

cally telecommunications interests.
Basis for the computer drive rests
with the group of telecommunications

companies that have always provided
the bulk of their revenue from selling
equipment to telecommunications ad-
ministrations. This has involved a mul-
tinational business that once provided
the majority share of ITT’s revenue.

Old business, new twist

Computer development is not new
to the corporation’s activity. In the late
'50s, when only a few hundred com-
mercial and scientific machines had
been installed in the U.S. and Europe,
one of the first generation machines
emerged from ITT laboratories and
others were on the drawing board. But
shortly before Harold- S. Geneen
became president and started to re-
structure the company, a decision
was made to halt attempts to enter a
field in which so many were strug-
gling. Events of past months show the
shakeout of the computer industry is
far from complete. This raises the
speculation that, at last, ITT has found
a formula for success, utilizing the
same insight that kept the company
out of the computers during the ’60s.

Nevertheless, the company has
not been entirely out of the computer
business — only commercial data
processing. The corporation has fos-
tered a steady development program
of certain types of other computer
systems and electronic switching in-
stallations in the U.S., Europe, and in
some Latin American countries and
Australia. These include control of
telephone exchanges, message
switching networks, and the handling
of information for a medical data proc-

57




Exotic —Yet Simple
Functional & Reliable

AMI/MOS devices made in the
Orient are just like the custom
parts produced in great volume
by AMI in California, Mexico

, and Idaho. AMI means MOS,

and MOS means metal oxide
semi-conductors ~— the remark-
able “new’’ parts thatlower your
product cost while raising reli-
ability. At the same time, AMI/

MOS parts reduce your capital
investment requirement, and
simplify your manufacturing
process. Sound exotic? Not
really. It is sensible, practical
and profitable. Hop a jet and
visit our Santa Clara head-
quarters for the whole story —
or if you need a long trip, we
can talk business at our Seoul

plant — not too far from an
exotic Korean temple.

American Micro-systems, Inc.

3800 Homestead Road, Santa Clara,
Calif. 95051 Phone: (408) 246-0330

THE LEADING
MOS COMPANY,
WITH FACILITIES IN
CALIFORNIA, MEXICO
IDAHO & KOREA

// \}&Q

MR

58

CIRCLE 18 ON READER CARD

DATAMATION



PERSPECTIVE

essing center and of data for a bank-
ing service called Giro.

The one thing they all have in com-
mon is that a computer is used to con-
trol a large or small communication
network of some sort. And this in a
nutshell is what ITT’s computer activi-
ties are all about. It is the adoption of
computers by the telecommunica-
tions groups as the latest technology
in the long chain of developments in-
volving landlines, submarine cables,
radio, and so on.

The basis for attack

ITT sees its role as much more dis-
tinctive than that of the computer com-
panies which have grown up from the
business machines industry. The dis-
tinction lies in the difference between
data processing systems and com-
munication-oriented computers.

It is the latter which naturally form
the basis for ITT’s attack. As far as
applications go, these can be split into
three groups: control of telephone ex-
changes and message switching;
provision of the communications ele-
ment in large real-time systems; the
main part of environmental control
systems, such as traffic control and
industrial control.

The first two present a huge poten-
tial in Europe with the national tele-
communications authorities all mov-
ing towards stored program control
for public telephone exchanges and
national data networks.

Belgium’s PTT has been the first to
‘act by putting a local public telephone

exchange under computer control. -

The system, built by the Bell Tele-
phone Mfg. Co., the Belgian subsidi-
ary of ITT, incorporates an ITT 1600
machine — one of a series designed
for telephone switching. On the basis
of two years’ operational experience,
the Belgian administration has given
ITT a contract to extend computer
methods to trunk exchanges and to
introduce facilities for automatic billing
and other services to the telephone
subscriber.

In building from local exchanges to
trunk routes, a larger machine, the ITT
3200, was developed and built in
France by Laboratoire Central de
Telecommunication, an ITT central
r&d laboratory, and Le Materiel Tele-
phonique, one of the group’s manu-
facturing companies in France.

But work on the telephone ex-
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changes has been preceded by some
years by experience in developing
and installing other forms of message
and data switching systems. Fifteen
years ago Standard Telephones and
Cables in the U.K. made STRAD —a
wired logic store and forward equip-
ment with a drum file. It was adopted
by some air traffic control installa-
tions, and was followed in the U.S. by
the 465L for Strategic Air Command’s
command and control network. The
latter progressed to a full-blooded
stored program control with a PDP-1
at the heart of the network.

Switching for the switch

Collaboration between the devel-
opment teams in the U.S. and the U.K.
produced the first computer-based
message switching installation in
Europe with the ADX 7300. With the
accumulated experience, several of
ITT’s operating companies offered
systems design and software ser-
vices on a turnkey basis, buying the

most suitable processors for each job .

on an oem basis. Initially, the main tar-
get still was message switching for air
traffic control, telecommunications
authorities, and defense. Commercial
customers followed. Reuters news
agency uses a system to switch the
messages from its world network of
reporters to selected groups of sub-
scribers. The computer system reads
the first paragraph of the messages
and then passes financ'al and eco-

nomic news to the appropriate ana-

lysts and political news, for example,
to newspaper foreign desks.

Message switching applications
have given birth to the series.of DS
systems made by Compagnie Gene-
rale des Constructions Telephonique
— another of the manufacturing com-
panies in France. These accept a
number of Telex channels, each ca-
pable of carrying 256 duplexed lines
of 50-200 baud (aiternatively 32 lines
at 1,200 baud or 16 lines at 2,400
baud).

A totally different application in a
Swedish hospital is the distribution of
medical records between a data bank
and an operating theatre, an X-Ray
department, an intensive care unit,
and clinical laboratories. This system
combines printed text and analog dis-
plays. Yet another requirement came
from Pan American Airways for con-

S~

centrating messages from overseas
for dispatch to the U.S. This involves
two-way traffic about general flight in-
formation, crew scheduling, mainte-
nance stores, and so on.

The British Post Office’s Giro sys-
tem is also a concentrator as part of
its work to edit a variety of keyed input
devices from which data on money or-
ders and checks is entered on mag
tape master files for later processing.

The rationale machines

As data switching applications
were growing, so were the specs
mounting from within the telecom-
munications administrations in various
countries for computer controllers for
telephone exchanges. The work dis-
tilled into the ITT 1600 and 3200
processors. Both are integrated cir-
cuit machines, one with a 16-bit word,
the other 32 bits. The 1600 is made in
Belgium by Bell Telephone, and the
3200 is made in both France and Bel-
gium. Essentially, they are systems
with multiple highways into and out of
high-speed registers with one usec
supervisory stores. Tapes and discs
can be attached for automatic billing
records, transmission line testing pro-
grams, and so forth.

These are the current “rationale”
machines from which ITT’s European
companies will extend their computer-
based telecommunication  work.
There are 30 companies in Europe,
and they compete for the role of de-

. velopment and production centers of

various segments of the rationale
family of systems. The standard inter-
face to slot these equipments into the
various specifications of telecom-
munications and computer codes
abounding in Europe has been pro-
vided by the Laboratoire Centrale de
Telecommunication in France.

Some of the display techniques
have been devised by Standard Radio
and Telefon, in Sweden — first for ra-
dar information displays for air traffic
control, and then for medical data
processing. The German ITT com-
pany, Standard Elektrik Lorenz, has,
among other things, been developing
a computer-assisted PABX that ena-
bles medium-to-large organizations to
distribute all their telephone, Telex,
and computer data through one com-
munications system.

—Pearce Wrigh.t
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IBM Adds New Punch
to Product Barrage

When will IBM stop? Its barrage of
new product announcements this

summer and fall has even included a -

new version of that old standby — the
80-column card keypunch.

Moving to meet the times — and
competition from Univac — the com-
pany has brought out the 129 series of
three machines: a punch verifier,

printing punch, and printing punch’

verifier.

Card handling rates are the same
as those for the 029 — 18 columns
per second punching and printing, and
20 columns a second punching. Buffer
store that can hold 160 columns of
data is expected by the company to
increase operator performance. The
buffer is another of IBM’s solid state
memories. In this case, it is seven
chips of monolithic circuits of the field
effect transistor technology variety. In
addition to the two cards of data, the
storage can hold six card formats.

The 129 market impact is directly

. against the Univac 1701 verifier punch
and the 1710 verifier interpreter
punch. And there is no price umbrella.
The Univac VP and VIP units rent for
$150 and $155 a month, respectively.
Rental for the IBM units range from
$125-150/mo.

Univac has said it has built 20,000
of the card devices since introducing
them in 1968. It too has a 160 column
buffer, but it can store only two card
formats. However, claims a Univac
marketing man, ‘“‘our verification is
better.”

He also acknowledges that the
market honeymoon is over.

New ICs from
GE, Hitachi

The computer business is gone, but
GE still has its r&d center in Schenec-
tady, and the latest announcement is
a new semiconductor circuit element
called a Surface Charge Transistor
that can store information on a silicon
chip at densities of a million bits per
square inch.

It came just after an announce-
ment from Hitachi, Ltd., in which the
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aggressive Japanese claim the “first
major breakthrough in electronics
since the introduction of integrated
circuits . .. An ultra high-speed, large
scale integrated circuit that will cut
down the size of computers to one-
tenth that of current models and also

General Electric Research and Develop-
ment Center scientists Dr. Richard D. Ca-
ertsch, Dr. Wiliam E. Engeler, and Dr.
Jerome J. Tiemann, admire through a mi-
croscope their latest invention, a semicon-
ductor circuit element that can store infor-
mation on a silicon chip at densities of a
million bits per sq. in.

increase computing speed twenty
times.”

GE’s Surface Charge Transistor is
based on a new concept for control-
ing the transfer of electrical charges
across the surface of a semiconduc-
tor, resulting in high speed and small
size. Initial applications are expected
in computer memories and readouts,
cameras, and analog signal devices.
A series of SCTs can be linked to form
a shift register by having the circuit
elements placed adjoining each other
along the surface of a silicon chip, with
the receiver electrode on one unit
serving as a source electrode of the
next. Contact is not made with the sili-
con surface, except for input or output
structures. Shift registers will proba-
bly be the first use of SCTs.

The Hitachi LSI boasts an average
processing speed of 200 nsec, or five
million computations per second. Av-
erage propagation delay time at each
circuit gate is 1.1 nsec, claimed to be

the fastest to date. The new LSIs will
be used in a computer presently un-
der development by Hitachi. The cir-
cuits are produced through a tech-
nique that bonds emitter coupled logic
(ECL) i.c. chips onto a multilayer
printed substratum. This procedure,
called “face-down bonding,” has
proven sufficiently reliable to enable
initial production of 10,000 units
monthly. Each unit consists of 10 ECL
i.c. chips, 7 registers, 5 data selectors,
3 arithmetic logic units, and a clock
driver.

Security Analysts Munch
on Peripherals Industry

Even though it was Election Day,
there was standing room only at the
luncheon gathering of the New York
Society of Security Analysts for a dis-
cussion on the outlook for the peri-
pheral equipment industry. So the in- .
terest is still high even if the stock
prices are low. The speakers were
Walter Misdom, a vp of International
Data Corp., and James Stone, a
Quantum Science Corp. vp.

Misdom cited information gleaned
from two recent IDC studies. Re-
search has shown that end users per-
ceive such peripherals as tape and
disc drives as “integral parts of their
mainframe systems” and are much
less likely to purchase these units
from independents than they are
key/tape or COM systems.

In the last two categories, about
80% of the installed equipment is
from manufacturers other than the
mainframe supplier at given installa-
tions. At the other end of the spec-
trum, of plug-compatible equipment
produced in 1969, independents ac-
counted for only 4%, and half of that
was sold to oem’s. And overseas, ac-
cording to IDC, end users are even
more reluctant to use independents’
peripherals. : .

Unbundling gave impetus to user
consideration of independent peri-
pherals, however, and the recession,
with its budget tightening, has also
helped: the independents’ sales pitch
of “the same for less” is quite consist-
ent with cost cutting, whereas the typi-
cal mainframers’ offers of higher per-
formance from higher priced hard-
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ware obviously requires increased
user outlays.

Speaking of the impact of the
370/145 on the disc drive market,
" Misdom said the integrated file
adapter (IFA) — an integral disc con-
troller — in effect pre-empts a signifi-
cant portion of the independents’ po-
tential sales, since controllers are
more expensive than disc drives, ac-
counting for perhaps 30% of the sales
dollars of disc systems. And as if this
were not serious enough, IBM’s pric-
ing of the companion 2319 triple-spin-
dle disc drive is very low, so that it
appears there is little room left for the
independents to profit.

Other findings of the IDC studies
were that bigger users are more likely
to use independents’ hardware, and
the “independents rarely find them-
selves in competition with each other
at a given installation. Users who do
buy normally take the products of the
first independent salesman who ar-
rives. A reluctance on the part of us-
ers to deal with more than three ven-
dors was observed; namely, IBM, an
independent, and the phone com-
pany. Therefore, it would seem ad-
vantageous for independents to sup-
ply as complete a line of peripherals
as possible. :

As for competition with IBM, Mis-
dom said that the independents
should be able to continue to compete
on the basis of technology and price,
with a penetration of 25% of the mar-
ket foreseeable by 1974. New IBM
announcements are expected to limit
penetration to no more than that per-
centage, however, and IBM could
keep the independents’ share lower.

In an example of computer industry
market misjudgment, James Stone
cited a study his firm recently did of
five crt terminal manufacturers which
determined that these companies had
production capacity exceeding the to-
tal market for such terminals by
150%.

Speaking on the “data prepara-
tion” market — including key/tape
devices — Stone said an excellent ex-
ample of how good marketing pays off
is the continued success of Mohawk
Data Sciences: Their products are
technologically noncompetitive in to-
day’s market, but MDS itself remains
competitive through superior market-
ing. And, surprisingly, Quantum
Science has found that Inforex is re-
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placing Computer Machinery Corp. in
the eyes of users as the firm thought
to be supplying the best data prepara-
tion equipment. .

During the question and answer
period following the presentations,
most questions seemed to come from
those analysts least familiar with the
peripherals business. The problem of
IBM’s IFA again came to the fore, and
Stone warned that many persons
make the mistake of viewing IBM as a
stationary force. This is dangerous
because IBM is always developing
new things; when one product is an-
nounced, the design of its successor
is already under way. Perhaps one
ought to be thinking beyond the IFA.

The Viatron Venture
Capital Adventure

For those of you who have wondered
how Dr. Edward Bennett managed to
raise $40 million for his Viatron Com-
puter Systems Corp., you can stop
wondering. In a candid talk recently,

Dr. Edward M. Bennett: When raising
money, sell risk. )

Dr. Bennett, who may well be the
computer industry’s champion of rais-
ing what is commonly called venture
capital, revealed his secrets.
Bennett’s methods — which he
called “hustling a buck” — add up to
something of a primer for raising ven-
ture capital. His advice will be useful
to computer technologists who want
to raise money for their fledgling en-
terprises. Addressing a crowded
meeting recently at the Northeast
Electronics Research and Engineer-

ing Meeting (NEREM) in Boston, Ben-
nett delivered the following hints on
raising venture capital:

“Raising money is very much like
running for office. You have to put a
campaign together.

“The business plan you prepare
must be a lie . .. But it must be a de-
tailed and precise lie rather than a
vague and general lie.

“If you promise enough risk, loss,
and catastrophe, the financier will be-
gin to wonder whether you’re hiding
something from him.

“Go public as fast as you can.

“Itis truly more fun to spend some-
one else’s money than your own.

“You can start small, stay small,
and die small . .. Or start big, get big,
and die big.”

At the time Bennett spoke, Viatron
hadn’t exactly died, but to many the
Bedford, Mass., company appeared
to be “in extremis,” fending off a host
of creditors. Viatron, of course, did in-
deed start big and was getting very
big when the money well ran dry. Ben-
nett was subsequently relieved of his
duties and the company struggled to
make a.comeback.

Bennett’'s NEREM talk was blunt,
straightforward, and, at times, face-
tious. Some financiers in the room
were seen wincing from time to time,
particularly when he referred to rais-
ing venture capital as “hustling a
buck.”

Bennett noted that businessmen
have been “hustled” regularly by
other businessmen with the result that
they know the tactics of other busi-
nessmen. He suggested that “profes-
sional systems men’’ can have an ad-
vantage hustling businessmen, who
have never before been approached
by systems men.

The former Viatron president —
who continued on with the company
as a $50,000-a-year consultant —
warned against an entrepreneur en-
tering into negotiations with financiers
without first assembling a negotiating
team. ldeally, the team should consist
of the entrepreneur, a systems man,
an accountant, and a lawyer, although
the team could be added to as differ-
ent specialists are needed.

The company plan, or prospectus,
must be retoid and retold by the team
until it is refined and, when it is finally
told to potential investors in the new
enterprise, the team must somehow
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be able to communicate that it can
walk out of the financiers’ office and
find someone else to put up backing.

Bennett urged that the team start
with small increments — say $15,000
— and work up all the time to larger
and larger chunks of backing. At the
early stages of forming a company, he

suggested that the entrepreneur seek

out smaller businessmen like “Chev-
rolet dealer/s” who have never tried
venture capital investments.

“It’s like shooting craps,” he said.
“Tell them: Here’s your chance to
lose some money.” He noted that

people who invest in new companies -

tend to write off their investment in
their heads at the start because of the
high risk. )

Urging that the founders of the new
enterprise commit themselves heavily
to the company, Bennett said there
should be no “penny stock” for the
founders, nor should they propose
stock options for themselves at prices
the same as or lower than what the
financier pays for his stock. He said
that “the sweet smell of greed” drives
investors away.

Bennett emphasized that one
member of the negotiating team be a
lawyer. For one thing a good lawyer,
he said, will smooth the way to going
public. For another thing, a good law-
yer well-versed in SEC regulations
will help keep a fledgling company out
of trouble.

Indeed, at the conclusion of his talk
Bennett was asked from the audience
whether his lawyer had approved his
talk. He answered in the affirmative.

The former Viatron executive also
shed some light on his more recent
activities. Bennett said he was chair-
man of the board and chief operating
officer of The New Lexington (Mass.)
Corp., which he described as a tech-
nology “holding company involved in
a diversity of new ventures.”

Bennett started Viatron with hopes
of mass-producing a programmable
data management terminal that would
lease for $39 a month. The firm ran
into a variety of problems and quickly
went through most of the $40 million
that Bennett raised without generating
much in the way of sales or lease
revenues. However, the small number
of Viatron’s terminals that did reach
customers earned high marks for reli-
ability, performance, and price from
the users.
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A gigabit-per-second pulse stream is being impressed onto a laser beam by the optical

modulator being adjusted here by its developer, Gerald White of Bell Laboratories.
The high speed stream was created by electrical multiplexing of four different streams
capable of transmitting 250 million bits of information per second. The gigabit-per-
second speed is equivalent to transmission of 200 books per second or a library of

50,000 volumes in about eight minutes.

Doctors Speak Out at
Poorly Attended NEREM

As with most conferences held in the
second half of 1970, attendance at
the Northeast Electronics Research
and Engineering Meeting (NEREM)
was a disappointment. At 16,500, it
was down by 7,000 from last year’s
turnout of 23,500.

Declining attendance gave a brace
of Viatron System 21s — which
greeted visitors at the doors of the
Boston conference — less to do than
had been expected by Registration,
Inc., a firm that handles registration
activities at a number of shows and
conventions throughout the nation.
The company used the 21s to record
attendance and prepare a complete
count and master list of attendees in

zip code sequence, as well as a |

demographic profile of each visitor.

NEREM attributed the drop to the
poor economy in general and in par-
ticular to drops in r&d contracts in the
Boston area.’ *

~ Digital Equipment Corp. and Wang -
Laboratories had the largest com-

puter displays at the exhibit, which
primarily was a display of compo-
nents and instruments. ‘
The seminar program, on the other
hand, had topics of interest to com-

puter people. One was titled “Tech- .

nology and Medicine — Closing the
Gap.” The speakers did not mince
their words.

Dr. Mitchell T. Rabkin of Beth Israel

“fashion.”

Hospital in Boston was highly critical
of “The Technologist” who, moved
largely by motives of profit, has sold
unsafe and unsatisfactory equipment
to hospitals. Said Dr. Rabkin: “The
mushrooming of companies possess-
ing ‘think tank’ leaders, futuristic logos
on their letterheads, and Buck Rogers
names have flooded the unwitting
managers 'of American hospitals with,
in large measure, an outrageous, ex-
pensive, unsafe, and useless collec-
tion of junk.”

To Dr. Oliver Fein, of Health Policy
Advisory in New York City, much of
the blame rests with the medical
profession itself. Introduction of com-
puters to U.S. hospitals, he said, has
often tended to benefit not the patient
but the physician and hospitals who
gain because the patient is more effi-
ciently dunned for his bill.

“From the outset,” said Dr. Fein,
“the aim of the health industry is not to
promote the general health and well-
being (that would be self-defeating),
but to exploit existing profitable mar-
kets and to create new ones. The em-
phasis, then, is not on products and
services which would improve basic
health care for the great mass of con-
sumers, but on what are essentially
luxury items; not computerized equip-
ment for intensive cardiac care units,
hyperbaric.chambers, etc. ... Under
present conditions in medicine in
America, technology will be applied in
a frankly conservative if not right-wing
(Continued on page 64)
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We have the right combination.

The 6135 D

Anothercombinationof unique features
from The System Builders! The 6155
Dual-Processor Computer System . . .
offers complete big system concepts
and capabilities for the medium-scale
computer market. In spite of today’'s
mounting costs, we offer this highly
sophisticated dual system for the same
price that often accompanies a single
computer from our competitors.

The 16-bit 6155 provides fast concur-
rent processing, with the dual processor
configuration yielding a high order of
reliability for a relatively small invest-
ment. Users may perform batch oper-

~

ations of various kinds simultaneously
with real-time functions. The shared
disc/shared core capability of this sys-
tem enables either processor to handle
the critical application when necessary.

A considerable number of special fea-
tures have been developed to enhance
system dependability: power fail detec-
tion, parity checks on all input/output,
dual power entry capability, and a
watchdog timer which monitors all sys-
tem operation. Allowing continuous
processing of critical jobs are the Com-
mon XIO interface, enables either pro-
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EMR Division of Weston Instruments, Inc., A Schlumberger Company

ol-Processor.

cessor to control any peripheral, and
the Disc Exchange gives disc memory
access to both processors. System re-
covery from a malfunction is automatic
and instantaneous.

Sales or lease plan, employee-ori-
ented equipment, complete training
programs, and ‘‘total’’ customer serv-
ice. Contact your nearest EMR Com-
puter Sales Office or our National Sales
Managerat8001 Bloomington Freeway,
Mpls., Minn.
55420, (612)

888.9581. COMPUTER

the systern builaers
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Dr. Fein noted that a computer net-
work in New York is a repository for
the records of patients in all state psy-
chiatric institutions in six northeastern
states. “The potential politically
repressive use of such a system is
staggering,” he said.

Dr. Jerome H. Grossman, of the
Massachusetts General Hospital in
Boston, said the application of com-
puters to patient care has been “ex-
tremely slow and painful.” He listed
several reasons for the problems, in-
cluding reliability. “If the computer is
the only place where patient data is
stored, it must be available at all
times. The amount of tolerable down-
time is measured in minutes, not hours
or days.” Use of computer systems in
direct patient care, he said, is minimal,
and he looks with hope for the suc-
cessful installation of systems cur-
rently underwritten by the govern-
ment as the most likely way of intro-
ducing computer systems to patient
care.

Election Woes Again
in Maladroit Detroit

All the trouble-spotted cities that had
made plans to overcome their com-
puterized election problems (Nov. 1,
p. 48) came through in fine style on
general election day, except one.
Even usually unreliable Fresno had
only a minor initial distress when
someone loaded the first ballot cards
backwards and upside down (that
sounds kind’ve hard to do) and there
was a half-hour delay (compared to
several days in the primary—that’s
some kind of improvement).

But Detroit experienced a sad re-
peat of its primary woes, which once
again  seemed to be people-
prompted, although there is at least
one opinion that skulduggery might
have been afoot. Write-in and absen-
tee ballots had to be put on punched
cards and that slowed down precinct
-workers, who already were having
trouble with voters who were having
trouble figuring out how to vote. Some
of them took so long, there still were
lines waiting when the polls closed at
8 p.m. This caused a delay at the
three computer centers, where some
precinct workers got so tired waiting
to have their ballots checked in, they
just went home, taking their ballots
with them. True devotion.
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Then, there were damaged cards

that had to be repunched and, most
puzzling of all, what the Detroit news-
papers are referring to as the riddle of
the mystery punch. The problem re-
volves around a control area of the
ballot card supplied by Datamedia
Computer Service, Inc., Dallas, the
firm that supplied the system and
equipment for the election. This con-
trol area, called the M20, should not
have been punched but apparently
was in some cases during the elec-
tion. In Dallas, Thomas L. Schoen,
president and board chairman of
Datamedia, said the only mystery in-
volved was: Who did the unwanted
punching and why.
" “Certain people — about 3,000 of
them — punched out that area of the
card by hand after they had balloted,”
he stated. “There is no other way. In
fact, some of the M20 control areas
were punched with a round hole, in-
dicating a hand punch had been used
on them.”

Schoen confirmed that his staff
people — some 18 programmers,
systems analysts, and consultants at
the computer centers — were bluntly
told they must leave the computer
room for “legal” reasons during the
vote tally.

“We later found there was no legal
reason for our not being present,”
Schoen said. “Someone was just out
to louse up the election.”

The M20 control area is a device
used in pretesting the election sys-
tem. (It was protected against punch-
ing during the actual election by a
plastic blank in the voting machines,
claims Datamedia.) If, during the com-
puter tally in an actual election, an
M20 hole is punched, the computer
automatically stops. It then becomes
necessary for an election judge to ex-
amine the ballot in question, make
sure it is registered properly, and
restart the computer. Since the
Datamedia personnel had been asked
to leave the computer room, this hard-
ware stoppage by the 3,000 or so
M20 punched cards was dealt with by
people unfamiliar with the system.

“We were continually harrassed
by challengers at the polling places
and at the computer locations. Some-
one definitely did not want the election
to go smoothly and made sure there
was no way it could go smoothly,”
charged Schoen. “Following the elec-

tion, all boxes were sealed in the nor-
mal procedure; but the minute the
vote is certified, we intend to go back
into the ballots and isolate those with
the M20 punch. This will lead us to the
precincts from which the tampered
votes came.”

Schoen noted that vote counting
in the other nine cities in which
Datamedia punch card systems were
used went smoothly. Detroit will now
take back the 3,300 lever-type ma-
chines it originally sold to Datamedia
as a condition of the contract. Sic tam-
per gloria Detroit.

CDC, General Telephone
Form Brokerage Utility

Two big guns of the computer and
communications industries are team-
ing up to provide computer services
for securities brokers.

Control Data Corp. and General
Telephone and Electronics last month
formed Brokerage Transaction Ser-
vices, Inc. (BTSI), and their first trans-
action was to buy up a company which
has a program to perform the services
BTSI will offer to large brokerage
houses.

The new company said it will pro-
vide front office services with a mes-
sage switching and order routing
package which CDC has built around
its 3300 computer. Back office service
will be provided through VISTA, a
package the new company received
when it acquired Wall Street Informa-
tion Services last month from John
Diebold, Inc.

VISTA (Viewing Instantly Security
Transactions Automatically) originally
had been written by Programming
Methods, a GT&E subsidiary. Wall
Street had installed the package in-
house at E.F. Hutton & Co. The BTSI
service will be offered on-line at
charges ranging from 60-80¢ per
transaction, depending on quantity.
BTSI said a charge of 80¢ will be
made on daily volumes of 1,000 or
fewer. A 60¢/ execution charge will be
levied on daily volumes of 25,000 or

" more.

CDC’s 3300 will be installed in
centers in New York, Chicago, Dallas,
and San Francisco. One of two cen-
ters in New York is operational. Ul-
tronic Systems Corp., another sub-
sidiary of GT&E, will provide terminals
and communications facilities. Ul-
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The

Computer Liberation
- Movement

The whole thing started when people began to realize
they weren’t getting the most out of their computers.

Their computers kept getting more powerful. More ex-
pensive. But, strangely, the work kept falling behind. Not
the pure computing work. But the other things such as
printing they were asking the computer to do. Chores,
that were wasting capability. Actually choking the
computer.

‘That’s when our Satellite Printer became a star.

Computer man-
agers, knowing
the meaning of
productivity,
had started to
ask questions.
Simple, direct
questions like:
“Why don’t we
just give our
computer the jobs to do
that it does best?” And the com-
, puter liberation movement was on.

Data Products knew it was coming. We were
making computer-liberating equipment long before
the need for such equipment became a full-fledged
movement.

Right now, the movement is to our newest Satellite
Printer for off-line, remote print processing. It works
like this. Today’s com-
puters can record their
work on magnetic
tapes. The Satellite
then prints from the
tapes. Independently.
It prints when you need
it. And where you
need it.

You've immediately made your computer more
efficient. Which saves money. One satellite frequently
outperforms two on-line printers. Which saves money.
This, in turn, can reduce overtime or even eliminate a
shift. Which saves more money. Economics alone more
than justify our Satellite.
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Technically our Satellite is way out front. It’s the only
printer being delivered today that reads either 7 or 9-
track tapes at 200 to 1600 b.p.i. It's compatible. Which
means it works with any computer.

This is what makes it
reliable: Our exclusive
friction-free hammer.
These print the industry’s
straightest, cleanest lines
at speeds over 1500 lines a
minute. Without repro-
gramming. Little wonder,
then, that the Satellite is
way out front in number
of installations.

The Satellite Printer is just one of
our ideas for computer liberation.
Our disc memories, core memories
and data communications equip-
ment all have a place in the move-

So are the men at your nearest Data Products Systems
Division office. Men like Kevin O'Neill, Larry Szopinski
and Ed McDermott. They know your computer,
and they have ways to liberate it. Ways like the Satel-
lite Printers. Call today.

DATA PRODUCTS.
systems division
6219 De Soto Avenue/Woodland Hills, California 91364

Sales Offices: Atlanta 404/633-6367; Baitimore 301/323-6900:; Boston 617/237-1950; Chicago
312/325-6630: Cleveland 216/464-1848: Dallas 214/231-8265. Denver 303/466-2369: Detroit
313/354-5880: Hartford 203/525-1437; Houston 713/626-0081: Indianapolis 317/293-4180:
Los Angeles 213/483-7054: Minneapolis 612/927-8747; New York 212/532-9504; Philadelphia
215/884-1885; Pittsburgh 412/687-1700. Rochester 716/436-7410: St. Louis 314/644-3450;
San Francisco 415/421-9375: Washington 301/652-8120.
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Four new compatible time-sharing systems
beginning at under $3000 a month.
- Whatastable.

Honeywell Time-Sharing systems steps. With additional field proven only 15 simple commands. Programs:
are dedicated ... problem solving ... . hardware and software . .. additional over 200 scientific, utility and appli-
conversational ...economical. The languages like COBOL and cation packages. Simultaneous
compatible H1640 series. EXTENDED BASIC. users: 16 to 64 with no slowdown in

The H1642 is the lowest cost time- Make your big move with the response time. :
sharing system available with multi- H1648A. The fastest, most versatile Move up when you want to. Ride
language capabilities. BASIC, system in the group. More employees  ahead with confidence and economy.
FORTRAN IV, SOLVE, EDIT, and will benefit from time-sharing. Yet And a Honeywell Time-Sharing
TEACH. They work with the H1642 they’ll work with it in the same way as System. Write for our Time-Sharing
and all the others in the series, they do with our smaller systems. brochure. Honeywell Information

Our H1644 and H1646 let you Whichever system you choose, Systems, MS 261, 200 Smith Street,
broaden capabilities in two easy expect your employees to work with Waltham, Massachusetts 02154.

The Other Computer Company:
| Honeywell 5.

<<<<<
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tronic operates a 100,000-mile inter-
national stock and commodity quota-
tion network with some 18,000 termi-
nals. It operates 56 service centers
and will supply the sales muscle for
BTSI. Its former manager of broker-
age sales, John Byren, was named
president of the new company.

CDC to Offer Census
Data Massage Service

Censtat Program, a program for mas-
saging census data, will be offered
on-line across the nation through the
Control Data Corp. Cybernet system.

Users will pay the regular Cyber-
net tariff (approximately 25¢/system
second for 24-hour turnaround time),
plus a 20% surcharge. Fifteen per-
cent of the surcharge will go to Westat
Research, Inc., Rockville, Md., which
developed Censtat.

It is reported to be the first special-
purpose package for census users to
be offered through a commercial
service bureau network. Another nov-
elty is that the Cybernet/Censtat
user won’t have to pay the set-up,
membership, or data-storage charges
frequently levied by organizations that
specialize in the processing of census
data.

Censtat retrieves, processes, and
displays the items in published and
unpublished census tables. Users’
specified criteria and/or statistical
constraints — means, medians, and
percentages — can control the retrie-
val operation. The program also reag-
gregates data to conform within spec-
ified geographic boundaries, and it in-
cludes a multiple regression model
based on the 1960 census, since up-
dated to provide quicker, more de-
tailed estimates of family income than
are available from the census data
distributed by the government.

IBM Offers GSA
Discounts-in-Effect

IBM has granted federal dp users two
special options that will significantly
reduce the cost of purchasing leased
360 systems and 1401 peripherals in
FY'71. The options were written into
the FY'71 Federal Supply Schedule
contract IBM recently signed with the
General Services Administration.
One option gives the feds an extra
six- months of basic monthly rental
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credit on any leased 360 system, cpu,
or peripheral purchased before June
15, 1971, which has been rented con-
tinously since before Dec. 31, '69. The
estimated value of this concession is
$5 million. GSA officials say the cost
of purchasing leased 360 hardware in
FY’71 will be reduced 7-13% as a re-
sult.

Under the other option, the govern-
ment can purchase specified quanti-
ties of certain currently leased 1401
peripherals by continuing to lease
them during the first 11 months of
FY'71 and then paying one more
month’s rent. Eligible peripherals are
the 729 tape drive, 1402 card read-
er/punch, 1403 printer, and 1406
core storage unit. Up to 170 of them
can be bought under this option. GSA
estimates the saving per unit at “more
than 25% of its original purchase
cost.”

Asked about the impact of these
two options on the market for in-
dependently made peripherals, a
GSA official said the 1401 units to be
purchased aren't eligible for replace-
ment by non-IBM plug-compatible
units. The special purchase option for
leased 360 equipment “may” impact
the independents’ market, but if a
non-IBMer offers a more cost-effec-
tive alternative, “he’ll get a contract
despite the option.”

The new supply schedule contract
includes the same increased charges
for maintenance calls that were im-
posed on commercial users in July
’69, but for federal users the in-
creases are retroactive only to Jan. 1
of this year.

Another change requires agencies
leasing some 30 types of punched
card equipment from IBM to notify
GSA before renewing their contracts.
Five independent leasing outfits have
contracted with GSA to lease/sell
these same types of equipment at 5-
50% below IBM’s prices. GSA intends
to transfer as many IBM leases to in-
dependent suppliers as possible.

Claims AT&T Restricts
Non-Bell Modem Market

A manufacturer of modems thinks
AT&T uses its monopoly control of the
telephone system to restrict the mar-
ket for independently made terminal
devices.

Roy N. Ferguson, 18-year old Dallas youth
has identified the 21st, 22nd and 23rd per-
fect numbers (Nov. 15, p. 139). Ferguson’s
theorem was printed incorrectly. It should

h :
ave read P%1(2P'1)= @%1) V1)

OK?

General DataComm Industries, of
Norwalk, Conn., has sent letters to
state regulatory agencies and to the
Federal Communications Commis-
sion contending that Bell plans to
charge users of the 103A data set
only $10/month if they use the device
for originate-only service. The regular
rate for the 103A, which has both
originating and answering capabilities,
is $25-32/month, the company
claims.

If these tariff changes are ap-
proved, General DataComm con-
tends, “Bell Telephone subscribers
would be effectively subsidizing origi-
nate-only data service.” By this, it
means that the Bell system had not
correctly anticipated what data cus-
tomers needed and designed and
made data sets with features that ex-
ceeded these needs. “If allowed,” it
adds; “the subsidy would enable Bell-
operated companies to unfairly com-
pete with independent data set manu-
facturers.”

General DataComm has also
charged in the same letter that the
monthly charge for Bell's data access
arrangement (DAA) has been inflated
to reduce the appeal of independently
made data sets.

Data access arrangements are re-
quired with independently made data
sets and must be obtained from the
telephone company. General Data-
Comm says that since the DAA
charge must be added to the price of
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HOW WE'RE

We're winning by introducing three
new Nova-line 16-bit mini computers that go
faster and cost less than the competition.

We’re winning by being smart.

By ]00k1ng ahead at what mini com-
puters are going to be used for.

By designing new computers to take
advantage of new technologies.

By staying one step ahead of the
competition.

We’ve been winning the
battles consistently. :

In just 2% short years we've |
introduced a complete line of mini
computers, software and peripher-
als, and we’ve grown from a total
newcomer to one of the big three.

Our latest victory can best
be described by describing our
three new machines:

SUPERNOVA SC:

The first mini computer with a high-
speed all monolithic memory, making it the
fastest mini computer in the world.

NOVA 1200:

The first mini computer to take advan-
tage of large-and medium-scale integration,
making it very fast (1200 nanosecond cycle
time), most reliable, and considerably less
expensive than any other mini computer at its
performance level.

NOVA 800:

A new machine that offers even more
speed and performance than the Nova 1200
f%{' tlréle guy who needs it. At a price he can
affor

The first mini computer

with all monolithic memory:
SUPERNOVA SC.

There’s only one real reason to build a
machine around a monolithic memory : speed.

Not just cycle-time speed.

Real speed, that can only be measured
in terms of instruction execution. v

The Supernova SC can execute arith-
metic and logical instructions in 300
nanoseconds.

THE MINI CON

Supernova SC

In a single memory cycle.

That’s because we built the Supernova
SC processor around its monolithic memory.

It overlaps the instruction execution
cycle with the fetch of the next instruction.

Which takes advantage of the real
speed break available with a monolithic
memory.

As we said, we used a monolithic mem-
ory in order to take advantage of it.

Not just so we could say we had it.

Price: $11,900*

The first mini computer
to use LSI and MSI to gain
performance and economy:

NOVA 1200.

Other machines use large-scale
integratlon

No machine has used it as effectively
as the Nova 1200.

We've combined LSI with a high
degree of medium-scale integration.

Not just so we could say we did.-

But so we could drastically lower the
parts count, increase reliability, lower cost,
and still make the Nova 1200 2% to 3 times

CIRCLE 20 ON READER CARD



Now we want to tell you something
about all of our computers in general.

They’re compatible.

The first Nova we ever built uses the
same software, the same IO interfaces, fits in
the same amount of space, uses the same
peripherals as our new Supernova SC.

They offer systems manufacturers a
range of machines and performance options

50 000 000

faster than its predecessor, the Nova.

So we could offer a mini computer that
ranks, in terms of performance, at the upper
end of the multi-accumulator 16-bit machines,
yet sells for about the same as most single-
accumulator 12-bit machines. Price: $5,450.

The faster, more
powerful Nova:
NOVA 800.

For the guy who wants more speed but
doesn’t want to spend much more dough, we’ve
got the Nova 800.

Faster, more powerful than the 1200,
Nova 800 has a fully parallel central processor
and a basic cycle time of 800 nanoseconds.

But what makes it extra special is its
extremely flexible 10 structure that allows it
to handle a heavy load of 10 traffic of varying
types and speeds.

Price: $6,950.

We’re more than
machines.

0.K.

So now you know something about
each of our new mini computers in particular.

that they can plug into a system without any
modifications, all backed by as gen-
erous an array of discount sched-
ules as you’ll find anywhere.

We mentioned software.

We’ve developed a complete
line of it.

Big computer software,
designed, not scaled down, for mini
computers.

Like ALGOL 60,
FORTRAN IV, Time Sharing
BASIC, and Disc Operating System.

The same goes for our peripherals:
disc systems, industry-compatible mag tape
units, paper tape equipment, card readers,
line prlnters, real-time clocks, A/D, D / A,
communications equipment.

As you can see from all of the above,
we are and have been winning the mini
computer battles.

Simply because we’ve cons1stently
come up with the mini computers, and all that
goes with them, that perform better and cost
less than ever before. .

To the victor go the spoils.

s

¢» DATA GENERAL

Southboro, Mass. (617) 485-9100 / Hamden, Conn. ]
(203) 248-9660 / Commack, L.I., New York (516) 368-3304 /
Rochester, New York (716) 235-5959 / Clark, New -
Jersey (201) 381-3500 ;/ Bowie, Maryland (301) 262-1198 /
Bryn Mawr, Pa. (215) 527-1630 / Orlando, Florida

(805) 425-5505 / Chicago, Illinois (312) 539-4838 /
Richardson, Texas (214) 281-4846 / Englewood, Colo.

(3083) 771-0140 / Manhattan Beach, Cal. (213) 376-7917 /
Palo Alto, Cal. (415) 321-9397 / London, England
0149-97785 / Munich, West Germany 0811-295518 /

Zurich, Switzerland (051) 84 07 77. DATAGEN OF
CANADA LTD.: Hull, Quebec (819) 770-2030 / Montreal,
Quebec (514) 841-4571 / Toronto, Ontario (416) 447-8000 /
Vancouver, British Columbia (604) 731-2711.

*All prices shown are for configurations which include 4096 16-bit words of memory,
Teletype interface, and Direct Memory Access data channel.



an outstanding

‘" 1 BUSINESS
i OPPORTUNITY

WHAT IT IS . .. The newest idea yet in giftware shops . . . all wrapped up in the most exciting
franchise package of the decade! THE PLUM TREE — an almost limitless array of exotic import
gifts from the whole world wide. Arranged in a dazzling spectrum of color and variety. Com-
puter-controlled inventory. Extensive management training. Leasing and location provided by
the franchisor.

WHAT IT DOES . . . THE PLUM TREE is brought to you by world famous AAMCO lndustries, Inc.

_with over 500 prospering franchisees. We've proven that success can be made to happen again

and again! Customers flock to Plum Tree's prime regional shopping center locations. Then they
start looking . . . BROWSING . . . BUYING till your annual gross sales mount six figures high!

WHAT IT CAN DO FOR YOU . THE PLUM TREE can earn you a big share of the $2.5 billion
giftware industry. With annual sales as much as $300,000 and net profits of about 189%. 12 of
our stores in operation are doing it right now. Between now and Christmas 17 more will open.

Get all the facts today! Minimum cash requirement $35,000.

PLUM TREE LOCATIONS AVAILABLE
Cordova Mall, Pensacola, Fla. Staten Island Mall
Tallahassee Mall, Tallahassee, Fla. Staten Island, Y.
Columbia Mall, Atlanta, Ga. Southern Park MaII.
Indian Spring Shopping Center, . Youngstown, Ohio
Kansas City, Kans. Lehigh Valley Mall, Allentown, Pa.
Bay State West, Springfield, Mass.  Beaver Valley Mall, Monaco, Pa.
Worcester Center, Worcester, Mass.  Monroeville Mall, Monroeville, Pa.
North Kent Mall, Northgate Mall, Chattanooga, Tenn.
Grand Rapids, Mich. Forum 303, Dallas, Tex.
Jackson Mall, Jackson, Mich, Meyerland Plaza, Houston, Tex.
Maple Hill Mall, Kalamazoo, Mich,  Tysons Corner Shopping Center,
Nassau Malli, Lewttown N. Y. Fairfax, V

Cerritos Shopping Center,
Los Angeles, Cal.
Merced Mall, Merced, Cal.
Orange Mall, Orange, Cal.
Country Club Plaza,
Sacramento, Cal:
Tanforan Park Shopping Center,
San Bruno, Cal.
Meriden Square Mall,
Meriden, Conn.
Blue Hen Mall, Dover, Dei.
Sunshine Mall, Clearwater, Fla.
Westland Mall, Miami, Fla. Eastview Mall Rochester N. Y. Cloverleaf Mall Richmond, Va.
Write, Wire or call collect Area Code (215) 277-4000

THE PLUM TREE, Frank Coleman, Dept. PT 122
408 East Fourth Street, Bridgeport, Pennsylvania 19405

NAME
ADDRESS
cITY

Now there’s an alternative to high
time-sharing computer charges.
The Wang 3300 BASIC —a com-
plete in house time-sharing system
that uses the popular BASIC
language and starts under $14,000.

With a 3300 System, you get Wang’s
national sales, service and soft-
ware support so you can operate
the system the day it’s delivered.
Even if you use only one time-
sharing terminal, look into it.

The $1-an-hour
tlme-sharmg syst

|
Wang Laboratories, Inc.
Dept. DA-12, 836 North Street o lbl":ould l‘:ﬁ;‘]o ti‘lk with a Wang Time- 1
Tewksbury, Massachusetts 01876 aring yS 1
. L. . Name . e~ 1
1 am intrigued with your new concept in time-
sharing systems Organization -~ ____ SR .
[J Please send me a complete technical [ ]
specification sheet Address ]
5 I would like a price quote fora . ... _ .
user system City . State_. .. _Zip___ .
]
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independently made units, Bell can
make its own data sets more competi-
tive by imposing the excessive charge
for the DAA.

A DAA (the model F 58118) rents
for $4-6.25/month, according to Gen-
eral DataComm. This represents an
annual rate of return on the Western
Electric selling price of 150-253%.
Western Electric is the AT&T manu-
facturing arm. By comparison, Bell
charges for the 103A and 113A data
sets produce far lower rates of return
of 78% and 70%, respectively.

General DataComm has asked all
state regulatory agencies to investi-
gate Bell tariff filings that cover data
sets and data access arrangements
and to prescribe compensatory rates.
It's also asked the FCC, in conjunction
with the states, to make Bell data sets
and DAA tariffs more accessible to in-
dependents and to give these firms
more time to object. Today, the objec-
tion period is within 30 days of filing.
The company wants it increased to 60
or 90 days.

NYC-D.C. Microwaves

Western Union applied to FCC for
permission to offer digital service be-
tween NYC and Washington, D.C.,
and announced plans to do likewise
between NYC and Chicago. Both
facilities would be “overbuilt” onto ex-
isting analog microwave systeéms. The
NYC-Washington link would be in
service to Philadelphia late next year
and to Washington by early '72. Intet-
data Communications, Inc., which has
filed for a competing NYC-Washing-
ton service, probably will object to
WU'’s application, says a knowledgea-
ble source. “Interdata has already ap-
plied for this route, and its application
deserves to be considered first,” he
explalned Earlier, Western Union
asked FCC approval to build a hybrid
digital-analog microwave system be-
tween Atlanta and Cincinnati. Two
MCI carriers have objected to this
proposal.

Satellites Way Out

FCC chairman Dean Burch indicated
it would be some time before any U.S.
domestic satellite systems are au-
thorized. The unresolved questions in-
clude: (1) whether technical efforts to
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develop the 12, 18, and 30 GHz por-
tion of the radio spectrum are suc-
cessful, thereby expanding the limited
number of orbital slots available; (2)
whether the broadcast networks put
up their own system or lease space
from a carrier. A network-operated
system, he suggests, would tend to
reduce the potential market for com-
mon carrier-provided satellite ser-
vices, and reduce the number of li-
censees that would be authorized; (3)
what facilities are provided for local
distribution of satellite signals. This
question involves “such factors and
the role of CATV as a local outlet for
(non-tv) services, whether satellite
applicants should build new intracity
distribution facilities making partial
use of microwaves, and whether there
should be interconnections with the
existing or new facilities of . . . the tele-
phone companies.” Burch spoke at an
electronic and aerospace systems
conference in Washington sponsored
by IEEE.

Vanguard Goes, and
Datascribe Goes North

‘The Datascribe key-to-tape recorder
was hailed by users as an outstanding
system. In less than 2V2 years of pro-
duction, Vanguard Data Systems of
Irvine, Calif., had installed 150 of them
valued at close to $2.5 million.

Last fall when Tally Corp., of Kent,
Wash., was considering acquiring
Vanguard’s assets, it checked with
virtually every user of Datascribe and
determined that what it heard of the
machine’s high quality was nndeed
shared by users.

Today, Vanguard is no more —
Datascribe production is being moved
to Kent; Tally is in the key-to-tape
business; and some 80 Vanguard em-
ployees, including president and
founder Alexander M. Bradley, are
out of work.

In a cash bind through most of its
two years of business, Vanguard’s
troubles worsened early this summer
when current expenses exceeded
lease revenues and the firm's ac-
counts payable mounted to $654,000.
It filed for reorganization under Chap-
ter 11 of the Bankruptcy Act. “Our
inability to secure a third-party leasing
arrangement was the chief cause of
our trouble,” Bradley said recently.
Tally leases its equipment through an
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Ifyoundont
think pictures are
the best way to
communicate,

¢o home and watch
your
radio.

No, we don’t make
TV sets. We make
Interactive Graphic
Terminals. One big
difference? You
can talk back to our
terminal. Directly.
Right on the screen
itself using a
light-pen, keyboard
or a number of
accessories. And,
most important, any )
computer can talk to it too. (That’s right, any

computer.) To a computer, our terminal is a high-speed
peripheral. To more and more computer owners, it's a fast,
economical way to visualize problems in process control,
NC programming, computer-aided design and simulation.
The price? $19,800 with OEM discounts available. We think
we have the best price/performance ratio you can get.
Make us prove it to you.

Right now we have interfaces for these computers. CDC 1700;
DIGITAL SCIENTIFIC META™ 4; HP2114B, 2115A, 2116B;
REDCOR RC 70, RC 77; VARIAN 620/i. If you don’t see yours,
contact us...chances are we’re working on it.

VECTOR GENERALW

8399 Topanga Canyon Blvd., Canoga Park, Calif. 91304,

Phone (213) 346-3410 CIRCLE 11 ON READER CARD
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arrangement with Transamerica Com-
puter Co.

Tally, a manufacturer of data com-
munications systems and peripherals,
paid $1.1 million for Vanguard’s busi-
ness, consisting of 66,000 shares of
stock and $147,000 in cash. Then it
announced it would move all produc-
tion to its headquarters in Kent and
invite “‘a few engineers” from Van-
guard to come along.

NEWS BRIEFS

Going, Going ... ?

Maybe the luck of the Irish will do it,
and it'll take at least that to keep ailing
Scientific Control Corp. going.

The trouble-plagued Dallas com-
pany, which literally went “from the
frying pan ...” when it was bailed out
of bankruptcy by Penn Central affili-
ate Great Southwest Corp., was down
to about a dozen employees in “a
holding pattern” last month, all wait-
ing to see if Richard Kelly could pull
them out. The elusive Mr. K, who

made it big in cosmetics then
branched into oil and real estate,
would have made Scientific Control
his entree into the computer industry
if an agreement in principle he

_reached with Great Southwest for its

50.9% interest had been consum-
mated within an agreed time period. It
wasn't, so Kelly is just one of “several
interested parties.” The others were
described by SCC president John

- Boness as venture capital and elec-

tronics prople.

But at press time Kelly was still
rated the most active of the potentiai
buyers and Boness said “some en-
couraging progress”’ was being
made. In addition to the $1/4 million
purchase price, Kelly must come up
with enough working capital to ‘“‘get
the firm going under a workable plan
of operation.” Maybe he can do it.

Software Gets the Call

Informatics, Inc., Canoga Park, Calif.,
software firm which lays claim to be-
ing the catalyst in a current federal
government push toward more cen-

tralized software procurement, al-
ready is benefiting from same.

The firm is selling software to gov-
ernment agencies without agency-by-
agency negotiation and its accompan-
ying competitive bidding, and it says
it's because government finally “has
recognized software packages as
products.” Informatics received the
first CALL contract issued by the gov-
ernment for a general-purpose soft-
ware product and has sold some 12
installations of its Mark IV file man-
agement system under the contract
which sets a standard procurement
base by which any government
agency can acquire the system. Con-
ditions and prices set forth in the con-
tract make Mark IV cheaper to gov-
ernment agencies than to commercial
customers. It also cuts time of selling
an agency from some four months to
“a week or two.”

Plenty of Time

Organizers of the “Counter Confer-
ence” in Boulder, Colo., next August
received generous press coverage

This unit makes the output
typewrlter in the Facit 3851 — the conven-

tional typewriter with input/output. It is also
available in two other versions — output only and input
only. All three provide full utilization of the 7-bits code.
There is further interesting information on the new Facit

3851 in this publication.

Facit 3851 - the conventional typewriter

with input/output

For further informaticn, contact

in US: Facit-Odhner Inc., 501 Winsor Drive, SECAUCUS, New lJersey
outside US: Facit AB, Albygatan 102, 171 84 Solna, Sweden

CIRCLE 15 ON READER CARD
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It’sthe complete business
data communication
terminal — it can also be
used as aregular electric
typewriter—as a high-speed
interoffice teletypewriter —
as an automatic letter writer.
It’s the versatile Novar

5-51 System.

Novar Corperation ¢ 2370 Charleston Road
Mountain View, Calif. 94040 « (415) 964-3900

Nationwide Service In 56 Cities

NOV=a™

A Part of General Telephone and Electronics
CIRCLE 45 ON READER CARD
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the real

$3% a month
CRT terminal

from |
the real real-time people

o 10 LINES

T
v ARACTERS

up TO 198 CH
39,00 A MONTH

[NCLUDES NMNTENRNtE

90 pAY DELIVERY

Somebody promised you a $39 computer terminal.  for easy operation by non-typists. Interfaces with
Bunker-Ramo delivers — the 2210. present data processing systems without costly

It breaks the $$$ barrier for on-line terminals at modifications.

bank teller stations, factory assembly points, hospital Price includes maintenance by Bunker-Ramo’s
wards, credit departments, utilities, warehouses and  nationwide field service staff.

countless other locations. Before you install any — or buy more — CRT’s,

The 2210 has all the necessary features: tab, fixed  contact us for complete information on the
format, skip, computer-call, variable lay-out, economical, easy-to-use 2210.
conversational mode, plus a special block keyboard

The real real-time people
rTHE BUNKER-RANMO CORPORATION

Business & Industry Division
T ® 445 Fairfield Avenue, Stamford, Connecticut 06904. Phone: (203) 348-4291
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OPTICAL

OPEED READ

new answers to the challenges of
costly data conversion, paper work and errors

Until now, the time and money saving benefits of
Optical Character Readers could only be enjoyed
by big businesses . . . special users like banks . . .
or those who could justify a major initial invest-
ment. But Contro! Data believes everyone should
be able to enjoy OCR speed and accuracy. So
now CDC offers an entire family of OCR systems
to fit any budget.

The day of the versatile,
multi-purpose OCR is here
For anyone wanting to speed input from a wide
variety of sources, Control Data announces the
CDC® 955 . . . our newest family member. It's
actually two machines in one . .. a page and
document reader in one versatile system. High
resolution optics enable the “955” to read material
from typewriters, -high-speed line printers, and
journal tapes from cash registers and adding
machines. It also recognizes degraded print from
carbons, poorly inked credit card copies . . . even
handprint! And it accepts up to nine different upper
and lower case fonts at 750 characters per second.
Insurance firms, utilities and banks now can
process a range of material and avoid bottlenecks.
Service bureaus, credit card concerns and other
large volume users can drastically reduce head-
aches in billing and accounting. And because of
the-upper and lower case option on the ““955”
graphic arts people can set type directly from
typewritten copy.

Reads 90,000 documents an hour
The CDC® 936 .Document Reader is an extremely
efficient, high-resolution OCR with a brain. Not
only does it convert information into computer-
ready form quickly, it also edits, audits and formats
the data for your business.

Because it's a stand-alone unit, data input is
instantly recorded on its own magnetic tape trans-
port. No need to tie up your central system.

Control Data Corporation
Dept. DA-120
P.O. Box 1980

HOT LINE 612-884-8195

Or if you prefer, write directly to:

Minneapolis, Minnesota 55111

A single reader can replace

up to 90 keypunch stations

For businesses large and small, the CDC® 915
Page Reader is the low-cost answer for direct
data conversion. The 915" eliminates time-
consuming keypunching and related expenses,
saves main-frame computer processing time and
costs. Assures greater accuracy too. Any typist
can prepare your computer input,

What's more, you don’t need a Control Data
installation to take advantage of a CDC optical
reader, The 915" adapts to any computer system
with compatible magnetic tape.

At last: an OCR that keeps pace

with large-scale computers

The CDC¥® Super-Scale OCR system can supply
all the necessary input for a data base of 50 million
records! It's already satisfying supercomputer
data appetites in the world’s largest bank.

An entirely new optical scanning system is so
fast, it can read and store information from a
1,000-page novel in a mere six minutes! But speed
is just part of the story. It can also be programmed
to read only specific areas of a document, while
ignoring nonpertinent portions. Yet it provides a
price/performance ratio three times better than
the next most powerful OCR system ... and at a
lower cost per record than anything else.

Control Data has all

the answers for you

No one offers more extensive experience in both
the number and variety of optical reader installa-
tions than Control Data. One of our family mem-
bers is ideally suited to your needs. Plus CDC
offers fully developed software and a highly spe-
cialized sales and analyst support team to help
you achieve fast, efficient data conversion . . .
eliminate costly keypunching errors. To discuss
your application, call our HOT LINE collect.

CONTROL DATA

CIRCLE 17 ON READER CARD
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last fall in, of all places, Communica-
tions of the ACM. The group of ACM
mavericks, objecting to the selection
of Chicago as site of the ACM 71 con-
ference, decided to hold their own
version of the society’s 26th annual
meeting. The ACM journal printed a
200-word announcement of the Coun-
ter Conference’s call for papers —
with only ane slip. Inadvertently, it is
thought, it misprinted the paper dead-
line as Feb. 1, 19971.

ADR Receives Patent

The first software patent (Aug. 1, p.
63) has been delivered to Applied
Data Research, Inc., Princeton, N.J.
Numbered 3,533,086, it protects the
firm’s Autoflow automatic flowchart-
ing system, and is believed to be the
first patent granted to any company
for a software product that is actually
being marketed. The patent is about
130 pages of small type.

NEW
COMPANIES

Launching a brand new company isn’t
the in thing in this closing month of a
difficult business year, but it’s still be-
ing done by a daring few. lan Ebel, a
man with a plan, got International
Minicomputer Applications, Inc.,
going to serve the software and mar-
keting strategy needs of minicom-
puter manufacturers, and his opti-
mism was matched by the goals of his
plan to have eventually 60 offices
throughout the country. ... ACI Sys-
tems Corp. was founded in Chicago
to offer what it describes as “a new
generation of automatic transporta-
tion equipment identification scanners
and label-decoding processors.” The
new company’s president, W. H.
Thompson, formerly operations vp
and general manager, lliinois Central
Railroad, said the firm’s equipment
and systems are extensions on the
Automatic Car Identification (ACI)
system adopted by the Association of
American Railroads in 1967 which re-
sulted from collaborative efforts of In-
termodal Transportation Systems,
Inc., Hoboken, N. J., and Computer
ldentics Corp., Westwood, Mass. ...
Cogar Corp. has established a wholly
owned German subsidiary in Frank-
furt. Initially the company will market
the Cogar MOS memory line....
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Computer Payroll Co., new Garden
Grove, Calif., firm, claims it has found
the “way to go”—concentrate on one
application. In this case it's a- mul-
ticompany payroll system. . . . Aerojet
General Corp. branched out with for-
mation of the Aerojet Electrosys-
tems Co. in Azusa, Calif., to provide
electronic sensor and data systems
for military and space require-
ments. . . .Facit-Odhner, Inc., Secau-
cus, N. J., formed two new operations
to serve the oem market, the OEM
Components Dept. and the Data Pro-
ducts Systems Dept.... Digital
Equipment Corp. moved into the
West with establishment of a new
service group, DEC Computer Spe-
cial Systems Group, Anaheim, Calif.

MERGERS,
ACQUISITIONS

Two years ago California Computer
Products, Inc., the Anaheim maker
of computer graphics equipment, de-
cided to put up $1 million to get a
fledging disc drive manufacturer into
business. It was a brilliant move. That
new company—Century Data Sys-
tems — in two years has become a
major force in the IBM 360 plug-com-
patible market with a successful line
of IBM 2311 and 2314 replacement
disc drives and with orders from other
mainframe manufacturers. Early last
month, CalComp, which had a 65%
interest in Century, exercised an op-
tion to acquire the remaining 35% to
take full control of the company. It
was a good move, too, for George M.
Canova, Century Data’s president
and chairman, and for other owners of
the company. They received $15 mil-
lion in CalComp stock through the
transaction. . . . Other hardware firms
were on the merger path last month.
Certron Corp., Anaheim, Calif,
manufacturer of audio tapes and
related equipment, moved into the
computer field by swapping 125,000
shares of stock for the magnetic com-
puter tape business of MAC Panel
Co. of High Point, N. C. ... In Moun-
tain View, Calif., Magnecomp, Inc.,
which used to buy memory discs from
outside sources and plate them, ac-
quired Jensen Munro, a manufac-
turer of discs, and thus emerged as a
source of discs made from raw
material through plating. . .. In Docu-

~ tel Corp., the Dallas systems house

which sold financial systems products
and an automated baggage- handling
system, Recognition Equipment
Inc. had a good investment; - but
cash problems made it difficult to fully
exploit Docutel’s capabilities. Last

" month REI unloaded its 53% interest

to Information Processing Corp., a
privately owned facilities manage-
ment firm. It still retains 5% of the ac-
tion....

SHORTLINES

Now it’s officiall! RCA has finally an-
nounced what the industry has known
for some time, that it will move its In-
formation Systems Group and its
Computer Systems Div. from Cherry
Hill, N.J., to Marlboro, Mass., where it
will erect a $16 million building to
house them adjacent to its $22 million
peripheral production and engineering
and design facility. Management, ad-
ministrative, marketing, and financial
functions will begin the move next
year. Some support functions, includ-
ing field engineering and systems pro-
gramming, will remain in Cherry Hill

... Apause in an overseas phone call

may cost the caller but it won't tie up
a circuit when a new computer con-
trolled system developed by Bell
Laboratories is put into operation
monitoring calls to increase the
capacity and reliability of overseas
circuits. If a speaker pauses, the sys-
tem switches his circuit to another
speaker with neither being the wiser
and it continually tests for defective
circuits too ... Photon, Inc., and Au-
tologic, Inc., a subsidiary of Alphanu-
meric, Inc., have signed an agreement
giving Photon exclusive marketing
rights to a new phototypesetting sys-
tem using crt and computer tech-
niques developed by Autologic ...
The Minnesota Mutual Life Insurance
Co., St. Paul, is developing a $6 mil-
lion information system which it is be-
ginning to implement this month with
installation of a 360/50. A 370/155
will be added next year. Target date
for complete implementation is late
'72. ... The telephone interconnectin-
dustry, born of the 1968 Carterfone
decision, has its own voice in the form
of the new North American Telephone
Association, headed up by none other
than Thomas F. Carter, president of
TeleFone Communications Inc. u
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Computer Elupander

UDAC’s Model 160 Tape Deck

Imagine a compact unit so versatile and flexible it can
“double in brass” as a: Buffer Storage Device, a Data
Collection Device for Audit Trail purposes, a Memory
Augmentation Unit for Terminal and Mini-Computers and
as a Replacement for Paper Tape Punches and High-
Speed Readers. That's UDAC’s new Model 160 Tape
Deck. It gives data faster . . . more reliably . . . and at
lower cost, too!

USES CARTRIDGES —

Up to 1,440,000 characters at 400 bpi are stored in
UDAC’s ‘“‘snap-in/pop-out”, 5”7 x 7” cartridges. There’s
no threading, no reel locking, and any format consistent
with bit density can be used: RZ, NRZ, NRZI or RB. Ac-
cepted data returns by a record status line to external
equipment.

OPERATES IN FOUR MODES —
I. Record and playback on command by character.

Il. Record on command by character and playback slew
rate with no blocking.

1ll. Record and playback slew (block command).
IV. Record and playback, 8-level code by character.

December 15, 1970
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REPLACES P/T PUNCH AND HI-SPEED READER —

Two available options, a Read Pre-amp/Write-Erase
Driver Card and a Data Dispatch Card can be interfaced,
permitting the basic deck to function as a Paper Tape
Punch and High-Speed P/T Reading unit.

GIVES OEM’S A COMPETITIVE EDGE —

If you are a Computer OEM, the Model 160 Tape Deck
can add both utility and versatility to your line regardless
of size. Result: more sales to more markets in less time.

For complete technical and application data, contact:
Marketing Manager,

Uel@cC

Universal Data Acquisition Company
An MCA Tech. Division

11822 W, Olympic Blvd.

Los Angeles, California 90064

(213) 478-0261
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Optical Data Link

What looked like a one-off custom
designed optical transmission system
in January (p. 125) has been devel-
oped into a product line consisting of
three members. The ocr. 300, 310,
and 400 digital and analog commu-
nications links use infrared light to
allow a customer to save money on
phone bills, microwave links, rcc k-
censing, and cable runs, it is claimed.
This system might be very useful for
a company that is spread around a
complex where remote terminals are
within five miles of the computer.
One might think this approach to
data transmission would be inherent-

PRODUCT

SPOTLIGHT

ly error prone, but error rates of one
bit in 10® for the units is said to be
100 times better than phone lines.
Automatic gain control helps com-
pensate for variations in path loss
due to adverse weather, and an op-
tional front glass heater is available
for “all-weather” operation. That
probably includes rainstorms but
precludes snowstorms.

The ocr. 300 is for synchronous
operation at 2-50 kilobaud, or asyn-
chronous operation up to 5 kilobaud,
with a range up to five miles at 50
kilobaud in clear weather, The ocL
310 has a maximum range of one
mile for 350 xB to 3 megabit trans-
mission rates, and the ocL 400 has an
analog bandwidth of 60 Hz to 4.5
MHz and .a range up to five miles.

The vendor claims the ocr, series in-
terfaces with standard data sets. A
system including two data sets and a
pair of the optical transmit/receive
devices is priced at $6K. UNI-
VERSITY INSTRUMENTS CORP.,
Boulder, Colo. -For information:
CIRCLE 371 ON READER CARD

Document Scanner

The Model 220 document entry/sys-
tems terminal sounds like a digitizer
masquerading as an ocr unit. Inter-
mixed documents up to 8% X 14
inches containing printed, written, or
graphic information are scanned
with a standard resolution of 120
points/inch, and converted into se-

rial data for either on- or off-line
computer usage. There is only one
moving assembly in the 220—the
document transport platen. The unit
is designed for business office use
something like a copier. The operator
can control the scan rate from a doc-
ument every few minutes up to one
each two seconds. A standard unit
transmits at one kilobaud up to one

megabaud, with two megabaud op-
tionally available (as is resolution to
300 points/inch).

Available early next vear, the 220
is priced starting at $12K. DEST
DATA CORP,, Sunnyvale, Calif. For
information:

CIRCLE 372 ON READER CARD

Data Entry

Information is recorded simulta-
neously on magnetic tape using the
220 Typescribe which consists of a
standard 1M Selectric typewriter
and deskside magnetic tape unit. A
search feature allows the typist to
access specific pages, lines, and char-
acters on the 1BM-compatible car-
tridge unit for corrections. When fin-
ished preparing the data, the oper-
ator can either hand-carry the tape to
the vendor’s tape pooler for consoli-
dation on standard ¥%-inch tape, or
process directly from an 1BmM 2495
tape cartridge reader,

Options include the ability to tvpe
out the recorded data on the Selec-
tric, an English character display to

- 80

assist in’ correction of errors on the
tape, and a page counter.

Less the Selectric, the unit is
priced at $3675, or can be leased for
$90/month including maintenance.
DATA ACTION CORP. Minneapo-
lis, Minn. For information: ‘

CIRCLE 373 ON READER CARD

Line Printer

A 600-1pm printer with interface
and software for the Nova and Su-
pernova computers is housed in a
sound deadening enclosure and fea-
tures a 64 character set, 132 columns
per line, and 10 characters per inch
spacing. The printer can accommo-
date paper widths of 3% to 19%
inches, and includes an 8-channel
vertical format control unit. Options
are special characters and a 12-chan-
nel vertical format control unit. Sin-
gle units are priced at $11,500. De-
livery requires 60 days aro. SYS-
TEMS EQUIPMENT CORP., Atlan-
ta, Ga. For information:
CIRCLE 381 ON READER CARD
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Printer/Controller

Give and take is the theme of the
5403 train printer and 5821 printer
control unit, The system is said to
give 10% more printing speed than
the mn 1403/2821 combo it is in-
tended to replace and take approx-
imately 12% less money on a one-
year lease contract. The 5821 can
control up to three 5403 printers and
a 2540 reader/punch, and is ‘plug-
to-plug compatible (replacement
equivalent) with all 360 systems
above the model 20 and with the 370
series.

The printer is rated at 1200 lpm
for a 64-character train, 1500 lpm for
a 36-character train, and up to 2500
Ipm in a burst mode using a “some-
what limited” 16-character set. Off-

i

line or concurrent on-line/off-line
operation capabilities are attributed
to the printing system.

An interesting feature is the built-
in memory which remembers the
forms-control loop after one cycle,
enabling printing to continue even if
the tape loop should break. Options
include a power stacker,  increased
line skip speeds, console indicators

signalling top of forms point and un-
latched train gate, and an operator-
interchangeable 288-character array.

- The microprogrammed 5821 con-
troller also contains storage capabil-
ity, in this case for self-contained
diagnostics and field modification to
any of five versions to accommodate
a variety of configurations. In the
future this might include making the

unit into a disc controller. The 5821

controller rents for approximately
$805/month, and the 5403 for ap-
proximately $910/month on a one-
year contract. Longer lease. arrange-
ments, as well as purchase agree-
ments, are also available. TELEX
COMPUTER PRODUCTS, Tulsa,
Okla. For information:
CIRCLE 375 ON READER CARD

Typesetting Terminal

The model 185 terminal allows a user
to process unjustified paper tape
from a_remote site using either dial-
up or dedicated lines. Capable of
handling either 6-level
feed hole or 8-level paper tape, the
device plugs into existing reader and
punch connectors on either 1BM 1130
or DEC ppP-8 computers. Data trans-

advanced

mission of 100 cps over Bell 202C or

D or equivalent data sets is accom-
modated by the 185 terminal, which
the computer treats as just another
paper tape reader/punch that might
be in the same room. No hardware or
software changes are required to put
the 185 on the air.

The 185 is priced at 36800 for the
multipurpose model, $4400 for the
input-only model which includes a

built-in photoelectric paper tape
reader, $5900 for a remote-only, and
$5700 for the local-only model
These are full-duplex models; half-
duplex models are slightly higher in
price. Delivery is 60 days aro.
VISTATYPE CORP., Santa Ana,
Calif. For information:
CIRCLE 376 ON READER CARD

Midicomputer

While the majority of computers
have roughly ‘similar ways of doing
things, the aacroprocessor doesn’t
go along with the crowd much at all.
It processes operations from a macro
library in parallel; while accomplish-
ing a byte-by-byte multiply in 375
nsec, it can be doing up to nine other
operations as well. The basic ma-
chine cycle is 125 nsec. And though
it is described as a general-purpose
computer, the vendor touts its best
applications as data analysis, signal
processing and conditioning, convo-
lution, spectral decomposition, Fou-
rier analysis, speech analysis and syn-
thesis, and “similar tasks which re-
quire extensive computation in real-
or near real-time and are character-
ized by short word lengths.”

Up to 64K of l-usec core can be
amassed of 4K increments starting
from the basic 16K. Word sizes here
are 18 bits (two bytes plus two par-
ity bits), while in the 64-word
scratchpad, expandable to 256 words,
the size is 16 bits. The word size in
the 64-word capacity instruction pad
is 28 bits. Perhaps this is why the
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vendor doesn’t feel many program-
mers will write their own packages
using the “primitive instruction” man-
ual.

There are 24 hardware index reg-
isters for program control, and they

are of different lengths, too. The
ascur code machine (EBcpic is also
available) does 2’s-complement and
sign magnitude arithmetic. 1/0 is
through a single channel with 16 po-
sitions and a maximum available
transfer rate of 8 MHz; there is one
priority interrupt level, but no direct

memory access capability.
The manufacturer will provide a
turnkey installation ranging from the

hardware described above as a stand-

alone processing system, to an add-
on installation for a ¢ustomer’s pres-
ent configuration.

The - basic MACROPROCESSOR is
available 90-120 days aro for some-
thing under. $100K. CULLER-HAR-
RISON, INC., Goleta, Cahf For in-
formation:

CIRCLE 377 ON READER CARD

Modem

The 2200/20 modem operates over
either dial-up or dedicated phone
lines at 2,000 bps, and is compatible
with Bell 201A type data sets. When
operating over dial-up lines, it uses
either manual or automatic-answer-

ing Data Access Arrangements. The
price is $2,450. INTERNATIONAL

COMMUNICATION CORP., Mi-
ami, Fla. For information:
CIRCLE 388 ON READER CARD
(Continued on page 83)
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George wanted
to build a
3,000 mile wide

That may Sound computer Then he said, “Do it. And use a

satellite to get to Europe. It'Il be

crazy, but Dr. George e the Limesharing_syetem, tha
Feeney's crazy We did. And they do.

H Oh, — it G |
like a fox. Elsctie Network Service, o1
Because he th his ) * And EDP men across the country

have really taken it to their
hearts. They're using it for
inventory control—all kinds—
from auto parts to reservations.

They’re using it for capital
budgeting—with multi-location
input

way-that computer
exists.

Ill never forget that day |
walked into his office and
he said: “l want a central file \
you can access from anywhere -
in the country—or Europe, or
the whole world.”

(Sure, George, who's going to lay a
new transatlantic cable for us?)

“And” he continued, “I only want the
customer to have to pay for a
local call.”

(That had to be a put-on, but he’s the
boss. Did he have any ideas on how
we pull this off?)

He did.

“Look,” he said, “we’ve already
developed the world’s best
communications system for our

Mark [l, using a GEPAC-4020 central -
concentrator hooked to the GE-635.
Let’s take the 8 remote concentrators
that tie into that central concentrator .
and deploy them across the entlre
country.

' N " S, @ Information
8 o . 3 Services
Then, fan out a whole bunch of L ey :
multiplexers from each one, so our ) ;
customers can call a single system with

a local telephone number from every major
metropolitan area.’

“You get it?”, he said. As a matter of fact{
we didn't,

So he drew this diagram.

They’re using it for natlonWIde sales
reports.

What else can it do?

Beats us. It's so versatile, new applications
spring up everyday.

Somebody looks at our system and
their requirements ‘and off they go,
making it do what they want.

And George says it's only
the beginning.

In fact, he just called and
said he wanted to talk
about a new idea for
hooking two systems
together for super reli-
ability.

Here we go again. . . .

" World Leader
In Time-Sharing
Service

gy ,
GENERAL @3 ELECTRIC
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PDP-12SecondProcessor

This floating-point arithmetic proces-
sor not only gives the ppp-12 a dual
processor capability, but it also en-
ables the machine to perform calcu-
lations up to 39 times faster than an
unassisted ppr-12 while still main-
taining seven-digit accuracy. Called
the Frp-12, the unit can calculate a
three-word, 36-point multiply in 28
usec, vs. the 1.1 msec that was re-
quired using software alone and the
500 usec needed for the ppp-12 and
an extended arithmetic element to
get the job done.

The “secret” is that the calculation
is transferred from the central pro-
cessor to the floating-point processor
while the cpu continues its program.
In addition, the rpp-12 simplifies
programming by allowing direct ac-
cess to 32K of core, and also by elim-
inating the paging steps usually re-
quired with the pop-12. All time-sav-
ing features considered, a ppp-12
equipped with an Fpp-12 can exe-
cute application programs 100 times
faster than they could be done with
software alone, according to the ven-
dor.

The indexing

hardware allows

.. .HARDWARE

over 4K floating-point or double-
precision numbers located sequen-
tially beginning at any point in
core, Once activated, the rrp-12
fetches instructions and stores results
in memory via the data break facility,
behaving very much as a parallel
cpu. In operation the rpp-12 steals a
maximum of 50% of the available
memory cycles. Deliveries begin this
month with unit prices set at $7500.
DIGITAL EQUIPMENT CORP,
Maynard, Mass. For information:
CIRCLE 378 ON READER CARD

OEM Line Printer

Compare the price of 1BM’s recently
announced model 3211 line printer
(2,500 lpm with a 36-character
train) costing $129K with this ven-
dor’s model 2470 drum printer. A 36-
character set on this printer yields a
printing rate of 1,800 lpm for full
132-character lines, and the 2470 is
priced at $13K (in oem quantities of
150 to be fair). Available in the first

quarter of next year, the 2470 can
print 64-character sets at 1,250 lpm,
or 96-character fonts at 880 lpm
across 136 print positions.

Up to six copies can be printed on
the 2470, and the device can even be
set up to perform ocr printing.
DATA PRODUCTS CORP., Wood-
land Hills, Calif. For information:

CIRCLE 395 ON READER CARD

(Continued on page 84)

A Book For Those Who

Provide - Or Plan To Provide - Computer Services:

COMPUTER CENTER
FINANCE
and
OPERATION

CONTENTS:

WRITTEN FOR:

Capital and Finance
Organization

Operation

Quality Control

Cost & Price Estimating
Internal Accounting
Personnel Development

Newly formed Data Processing
Service Centers,

Investors contemplating formation

of a Service Center.

Organizations with EDP Operations
contemplating Spin-Off for Operation
as a separate Profit Center.

[ m e — m o
1 MMKS, INC. One California St. - San Francisco, CA 94111
[ . .
A book written to cover capitalization, finance and operation from | Please send... copies of Computer Center Finance and
newly formed to $1,000,000 + annual revenues. | Operation at $25.00 each. Os$25 enclosed, mail postage paid.
| DOPicase bill me $25 plus 75¢
$25 per copy, includes postage and handiing, or we will X postage and handling.
' bill you $25 per copy plus 75¢ postage and handling. | Name
Titl Organization
Make check payable to: { itle 9
Street —
MMKS, INC. | St
One California Street I city
San Francisco, California 94111 : State ___ _ e Zip
|

CIRCLE 25 ON READER CARD
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Superbly
Engineered

Amazingly
Economical

Error-Free
Performance

Stand Alone
Data Sets

0-2400 BPS

Direct Bell
Replacements

Off-The-Shelf
Delivery

Need We
Say More?

11810 Parklawn Dr.,
Rockville, Md. 20852
(301) 933-8170

TEL-TECH GORP.

In Canada: Canteltech, Ltd.

U
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Minicomputer

A general-purpose 12-bit, 2-usec
minicomputer from an unlikely
source—a firm . which previously
confined itself to scientific work
and learned computer technology
through necessity—also incorporates
some unlikely features.

At $8400, the basic 4K unit with
Teletype includes 16 memory refer-
ence instructions, double accumula-
tors with individual subaccumulators,
and hardware multiply and divide.
In addition to relative and indirect
addressing, up to 8K words may be
directly addressed using two-word in-
structions, which should be handy for
inexperienced programmers.

Called the ~np 812, the unit fea-
tures 1/0 capability of four-level pri-
ority interrupt as standard. Level se-
lection is programmable, and for
each level, priorities are determined
by the sequence in which devices are
connected. The 812 is compatible
with 1-, 2- or 3-byte oriented 1/0
peripherals.

A total of 256 1/0 commands are
possible with single-word instruc-

... HARDWARE

tions at 3 usec per instruction, and a
total of 4K 1/0 commands are possi-
ble with two-word instructions at 5
usec per instruction.

The cpu consists entirely of i.c.s,
all mounted on a single wire-
wrapped socket board, for easier ser-
vicing—which the vendor claims its
staff of FEs will be able to provide
both in America and some European
countries. Interfacing and operating
software is available for most com-
mon peripherals, including Tele-
types, magnetic tape units, cassettes,
disc drives, printers, A/p and D/A
converters, crt’s, plotters, etc., which
may be supplied with the cpu.

Presently available software in-
cludes a higher level language of the
vendor’s own design called NUTRAN
(similar to FocaL), plus an assem-
bler, editor, and diagnostics for cpu
and peripherals. ForTrRAN will be
available in about five months, but
will require 8K core. Delivery of the
812 requires 30-60 days aro for a
basic machine with Teletype. NU-
CLEAR DATA, INC., Palatine, Ill.
For information:

CIRCLE 382 ON READER CARD

OEM Keyboard

If the primary criteria used in select-
ing a keyboard are reliability and life
expectancy, then consider that the
proprietary electrostatic impulse key-
board prototype is still going strong
at 30 million key strokes. The coding
is generated under each key, so no
diode coding matrix is used.

The keyboards have three encod-

ing levels, and according to the ven-
dor there is no limit to the number of
keys (within reason, of course).
These noncontacting keyboards are
available 90 days aro for approxi-
mately $100 each based on an order
of 1,000 or more. COLORADO IN-
STRUMENTS, INC., Broomfield,
Colo. For information:
CIRCLE 379 ON READER CARD

1401 Emulator

The Compatibility Processor-1 pre-
sents a new alternative to traditional
software emulation of M 1400 se-
ries logic on System/360 mainframes.
When connected to a selector or mul-
tiplexor channel of a 360, the cp-1
allows 1400 series programs to be
executed as off-line peripheral func-
tions, using its own logic and 8K or
16K memory, plus an optional con-
trol console that provides 1401 con-
trol functions. Since the cp-1 does
the 1401 processing, it uses only
about 8-12K of 360 core and does not
require the 360 to be dedicated to
emulation; third generation programs
may be run concurrently. Tests con-
ducted by the vendor are said to
have resulted in throughput im-

provements of 50% over standard
1BM software emulation.

Prices range from $19-30K. A
typical cp-1 with 16K and a console,
for use on a 360/30 under pos, is
$27K, including $2500 for the con-
sole. For os, add $3K. A 1440 in-
struction set is available for $1500.
Delivery requires three months Aro.
POLYDATA CORP., Elmsford, N.Y.
For information:

CIRCLE 396 ON READER CARD -
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Westinghouse
2900 Computer.
It's new. It’s now!

Available now, the new Westinghouse 2500
Computer. Reliability is assured by the
reputation established by Westinghouse
in the computer industry. The new
Westinghouse 2500 provides exceptional
versatility to meet the requirements of
today’s varying small-computer applica-
tions. A general-purpose digital system,
especially designed for the industrial,
communications, and scientific customers,
the Westinghouse 2500 features meaning-
ful modularity that is attractive to all users.

The 2500 can be ordered in table or
rack-mounted models . .. single central
processors or complete multisystems.
Westinghouse provides field-proved
software packages, a full line of peripher-
als, and nationwide service and support.

Hardware highlights: 16-bit word,
4K magnetic core memory expandable to
65K, 850 nanosecond memory-cycle time,
hardware multiply/divide.

Options: Memory protect, parity checks,
power fail-safe, auto restart, floating-point
hardware.

Software highlights: Real-time monitors,
assemblers, FORTRAN IV compilers,
BASIC compilers, subroutine and math
libraries, cross assembler/simulator.

Sales locations: Regional offices in
Chicago, Houston, Washington, D.C., and
San Francisco. Sales offices in all
major cities.

Field service offices and parts depots
throughout the United States.

Get detailed Westinghouse 2500
Computer literature from:

Westinghouse Electric Corporation

Computer and Instrumentation Division

Computer Department

Orlando, Florida 32804

Phone: 305 843-7030 .0

Ybu can be sure...if it's Westinghouse



Order your personal
copy of Datamation
Industry Directory
now...and save 20%

DID will be published by
Technical Publishing Company
Publishers of DATAMATION

clz:.p and Mall
t I COU
-

Name

The new 1971 DATAMATION Industry Directory will
place an unprecedented amount of EDP marketing and
sales information at your fingertips throughout the
year. You can put your name on the cover of your own
personal copy and keep it within easy reach. Even
when you have to retrieve it from interested borrowers,
you will still save many hours of valuable time. Best
of all, by taking advantage of this limited-time offer
right now, you save $5.00 off the regular price.

DID will be the most authoritative and comprehensive
source of information about the entire EDP industry

This comprehensive directory will offer basic infor-
mation on 63 product and service classifications . . .
and on nearly 5,000 companies that provide them.

It will include all the basic data you need about speed,
price, compatability . . . plus company profiles that

will enable you to screen and select those organiza-
tions, products and services most likely to meet

your individual needs. Clearly organized and completely
cross-referenced, the 1971 Datamation Industry
Directory will put at your finger tips the vital facts

you need to assess the complete range of the EDP
industry’s bewildering variety of hardware,

software and services.

DID listings will be divided into 11 major categories

j. Computers 6. Communications
2. Peripherals and Equipment

Stand-alone Sub-systems 7. Auxiliary Equipment
3. Input Preparation 8. Supplies and Accessories
4. Unit Record Equipment 9. Environmental Facilities -
5. Media Conversion 10. Software

Equipment 11. Services

Turn to one of these categories to find names of
supplying companies. Reference to the Master Alpha-
betical Vendor List will quickly provide company
address, and other basic information, mcludlng regional
sales/service coverage.

CID will be published in the Spring of 1971 . . .
you save $5.00 by ordering now

The Datamation Industry Directory will be delivered

in May to all important OEM accounts, and to more
than 31,000 computer installations selected from
DATAMATION’s 100% 1-year qualified, 100% requested,
BPA-audited circulation. A restricted overrun of ‘
copies will be sold for $25.00 each, You can order
your personal copy now for only $20.00. This offer
expires January 4, 1971.

A. Treat Walker, Manager
Datamation Industry Directory
35 Mason Street, Greenwich, CT 06830

Reserve a personal copy of DID for me.
O Here's my check for $20.00. {1 Bill Me.

Ty OO0 O

Company ; -~

Address
City

3
i

State




PL/t Compiler

PLAGO is a PL/1 compiler oriented
towards the scientific user, with fea-
tures needed by almost any student
program being supported, according
to the vendor. Completely resident in
30K bytes of core in pcP, MFT-11, and
MvT configurations with or without
HASP, PLAGO requires a maximum of
three control cards for running under
0s. PLAGO can run in either regular

core or in an LCs unit, with run times
being. reduced by accounting rou-
tines to make the job appear to the
user as if it were running in regular
core, it is claimed.

Trial copies of pLAGO are available
for evaluation before a decision to
purchase is made. If the pdckage is
accepted, a one-time charge of $500
is asked. Future updates and new
versions will be sent at no additional
charge as they become available. The

package will be sent on distribution
tape reels, so it is not necessary for a
prospective customer to send a tape.
A newsletter is also part of the pLaGo
package, but source listings are not
as yet. POLYTECHNIC INSTI-
TUTE OF BROOKLYN, Brooklyn,
N.Y. For information:
CIRCLE 361 ON READER CARD

DOS Programming Aid

CONTROL/360 acts like a monitor in a
24K partition and makes the proce-
dures library containing card images
of the pos jcL and source programs
disc resident. In a program test-
ing environment, a source program
would be stored in the procLIB. Once
there, programmers use a procedure
to add or delete statemerits or parts
of statements from the file ranging up
to a complete reorganization of the
logic. To compile and execute the

program, job control procedures
stored in the library are combined
with the source program to form a
job stream. No software changes are
necessary to implement CONTROL/
360, which is not resident during
program execution.

Operators can switch between the
job streaming monitor and pos mode.
When using the monitor, entire job
control routines, which are identified
by short procedure names, are called
from the library and written on the
pos direct-access sysiN for execution.

At that time, changes, such as the
insertion of 1/0 assignments, may be
made.

CONTROL/360 is priced at $2500
for the first cpu, and $500 for each
additional DOs/360 configuration.
The package includes both the rrL/1
source and object programs, a user’s
guide, installation and educational
assistance, and program maintenance
for three years. SOFTWARE EX-
CHANGE CO., Long Beach, Calif.
For information: »

CIRCLE 362 ON READER CARD

Brailler

The Vertical Brailler permits the
blind programmer to “see” entire
lines of printout as they are actually
formatted. This is accomplished by
printing lines vertically; a normal
132-character line requires five verti-
cal pages. The program also prints
horizontally, producing 40 characters
per line, thus requiring up to four
lines to represent a single 132-char-
acter line. The braille is produced by
the period on the print chain of a

1403 printer that is loaded with a
soft backing material to cause perfor-
ation of the paper; the braille is ac-
tually read from the back of the sheet
on which it is printed.

Input to the program may include
records of any length, from either
tape or disc. A truncation feature
prevents the repetition of any char-
acter more than three times, eliminat-
ing long gaps in the braille, making it
easier for the fingers to follow as well
as facilitating faster printing. To
permit the counting of spaces, pe-

riods may be inserted in all blank
spaces. The developers believe it is
the most comprehensive brailler yet
developed. Thé Vertical Brailler re-
quires 9K bytes of core and a series
2400 mtu or 2314 disc, and operates
under Dpos/360 Version 21. It is
available free, including documen-
tation. BRADFORD COMPUTER
AND SYSTEMS, New York, N.Y.
Forinformation:
CIRCLE 363 ON READER CARD

Text PfocesSihg

Text-editing  software, previously
available only as a service, is now
offered for sale. The package, called
vipcom ‘71, is the result of four years’
work on extending, modifying, and
debugging aTs/360 and related 1BM
software, according to the developer.
These modifications fall into three
groups: first are changes to improve
reliability and eliminate errors which
the vendor claims exist in the stan-
dard 1BM software; second are addi-
tions to improve data center opera-
tions by providing usage statistics

and improved monitoring of commu-.

nications facilities; and third are ad-
ditions to provide extended capa-
bilities for terminal users, including
on-line, remote batch, and photocom-
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position features. vircom "71’s price is
$25K plus $500/month for mainte-
nance. Rental is $2495/month, with
credit. towards purchase. VIP SYS-
TEMS, Washington, D.C. For infor-
mation:

CIRCLE 364 ON READER CARD

360 Time-Sharing

Billed as the first “totally compatible”
time-sharing software system for the
System/360, arpHa reportedly pro-
vides the flexibility and ease of use of
a conversational t-s system while
being able to handle any job that can
run under os 360/avT. aALPHA allows
the user to define his terminal as an
1/0 device, which is claimed to be a
unique feature. The package in-
cludes a command language, the

ability to run remote or local batch
jobs, a file security system, and dy-
namic resource allocation and job
scheduling. The system requires use
of a multiplexor, which may be either
the vendor’s C40 communications
computer or an 1BM 27xx. The system
supports two - FORTRAN compilers,
and 18M level G and waTtror which
have been modified to optionally ac-
cept free-form input source state-
ments and multiple statements on a
single line. License fee is $80K for
one year, $120K for two years, and
$140K for a permanent license. An
additional $20K initiation fee is
charged per cpu. COMPUTER
NETWORK CORP., Washington,
D.C. For information:
CIRCLE 365 ON READER CARD
(Continued on page 90)
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Between you and an IBM
1s an RCA computer

The reason most people have to move toa bigger
computer is that their workload outgrows their
computers memory.

To get more memory from ]BM you have to go
all the way to a processor that's much. bigger, more
powerful, and more expensive than you may need.

RCA'’s new family of computers is designed
with a proper balance between memories and
processors.

. RCA2.RCA3.RCA6.RCA7.

. So, when you outgrow your 360/30, 40.or 50,
you can make a smooth, logical step to the RCA
system in the size you need.

Instead of being forced to jump to an IBM
computer that's too big.

ey

Wh’y pay for power you don tneed?

Here's an example. Say you have a 360/30 with
the maximum memory size (65K) and you've
outgrown it.

IBM would like to move you up to the 370/145.
With a memory not even double yours (1 14K). But
the processor is eight times as powerful as yours.

Do you need eight times the power?

We don't believe you do. Between the 360/30
and the 370/145 is an RCA computer that just fits.
The RCA 2. It doubles your present memory
and more than triples your present power— the
right amount of both. And it's $41,000 a year less

than the 370/145.

You do have one other choice, of course —
the 360/40.

But it's not a new computer, and it's a big jump

up in price. The RCA 2 has half again the power of
a 360/40 and costs $15,000 a year less.

Bigger real memory. Unlimited virtual
memory. More memory for less money.
Balancing memories with processors sensibly
isn't the only way we work things to fit you.
Virtual memory is even more dramatic.
Virtual memory makes a computer work as
though its main memory were unlimited in size.
Which means it's hard to outgrow.
And talk about a computer that just fits.
An RCA computer with virtual memory can
do the work of a larger IBM computer with
real memory.

DATAMATION



computer thats too big,

that just fits.

The only new computers that have virtual
memory are RCA 3 and RCA 7.

360 Mode of Operation and Guaranteed
Conversion cut risk.

We don't want you all excited by our new
computers, but scared of switching.

So each of our new computers can include 360
Mode of Operation. It runs most DOS programs,
to protect your software investment.

And, for 360/30, 40 and 50 DOS users who
qualify, we'll switch you over. And guarantee
results.

We'll convert your present applications for an
agreed fee, by an agreed date.

December 15, 1970
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The guarantee provides for penalty payments
by RCA if we don't perform, and other appropriate
provisions to protect both parties.

Only RCA offers you Guaranteed Conversion.

RCA is also the only major computer maker to
let you choose how you pay for systems support--
either bundled or unbundled.

IBM can only offer you computers unbundled,
and it's costing a lot of companies a lot more
money than they expected.

Also exclusive is our new Flexible Accrued
Equity Plan. You pay up to 15% less than
standard equipment rentals, and own the
computer after 72 months.

Three unique policies that make it easy for you
to get what you want.

Three weeks after announcing
our new computers,we'd sold
2Y2 times our1970 forecast.

And75% of our new customers are [BM users. -
Maybe it’s because our new computers are
the only ones with what IBM users asked for.

The right size. The right price. The right
service. Making them not just a step up, but the
right step up.

We're out to win you over. And we only win
when you win.

nRG/A
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Accounts Receivable

Usually an A/Rr program is run once a
week or so with the printout distrib-
uted somewhat behind the true
“balance of payments” status. oLAR,
for On-Line Accounts Receivable,
might give a truer picture of things
since it provides crt terminal access
to receivables, inventory, billing, and
supplier purchase order status.” The
FORTRAN 1v package is capable of

doing all arithmetic and typing of
invoices and statements, automatic
updating of files, and can handle 30-,
60-, and 90-day aging, according to
the vendor.

Some of the information that could
be displayed on a crt includes cus-
tomer histories, delinquent accounts,
overall credit report, information on
specific invoices, year-to-date totals,
and others. The price of $15K in-
cludes maintenance and start-up

- . SOFTWARE

programs, installation, conversion,
training, source listings, flow charts,
and systems and wuser’s manuals.
oLAr is made up of 11 programs,
none of which exceed 32K bytes un-
der pos or 0s/360. COMPUTING
CORPORATION INTERNATION-
AL, INC., Englewood, Colo. For in-
formation:
CIRCLE 366 ON READER CARD

Curve Fitting

A universal curve fitting package
called Unicurve is designed to elimi-
nate the programming necessary in
situations requiring that a curve be
fit to data. It fits any curve to a set of
points, fits any collection of curves to
a set of points, and examines the
effect on curve fit of the addition or
deletion of points from a set. It re-
quires about 2K of memory and a
matrix inversion subroutine, supplied
with the package. The price is $500.
SYSTEMS RDI CORP., New York,
N.Y. For information:
CIRCLE 367 ON READER CARD

Nova Business Language

A business-oriented higher level lan-
guage called mrcos has been devel-
oped by a small firm which special-
izes in hardware/software “systems
using Data General equipment. The
new language allows the program-
mer to specify many common busi-
ness data handling functions without
requiring that these be coded in
Nova assembly language. The soft-
ware consists of a set of subroutines
which handle business functions, and
includes a facility that permits the
use of the word-oriented memory of
the Nova as a character memory.

Functions handled include conver-
sion of data, editing for output for-
mat, placing decimal points and dol-
lar signs, etc., as well as accumulating
summary totals, doing business arith-
metic, and moving records back and
forth between outside storage and
the computer. Micos operates on ei-
ther the Nova or Supernova. The
language is modular and can occupy
from less than 1K to as much as 4K
words of memory. The price is about
$10K. MINI.COMPUTER SYS-
TEMS, INC., Scarsdale, N.Y. For in-
formation:

CIRCLE 370 ON READER CARD |

If you could see

the people

&

CARE feeds..,

o
...you wouldn't need

The Facit 3851 ihput/output
typewriter is provided with remote

controlled tabulation.

The tab stops can be set and cleared by remote control.
This permits changing the column configuration while
the machine is in operation.

There.is further interesting information on the new Facit
3851 in this publication.

coaxing. Mail a check.

CARE Food Crusade, New York, N.Y. 10016

Facit 3851 - the conventional typewriter
with input/output

‘ For further information, contact

in US: Facit-Odhner Inc., 501 Winsor Drive, SECAUCUS, New lJersey
outside US: Facit AB, Albygatan 102, 171 84 Solna, Sweden

CIRCLE 16 ON READER CARD
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WASHINGTON REP¥RT

EIA SUPPORTS US ROLE
IN TRIPARTITE SCHEME

HOUSE GROUP PUSHES
GOV'T. RESEARCH
DATA BANKS

CAPITOL BRIEFS

December 15, 1970

An EIA decision to support U.S. participation

in some kind of international standards and
certification scheme has thrown the ball back

in the government's court on the European
tripartite arrangement question. Some U.S. aides
think little progress can be gained, however,
through official negotiations until a suitable
U.S. certification body exists. Politicking

has begun in that direction. ANSI is making a

bid to become the official body in conjunction
with a gov't. agency. It set up a new industry-
gov't, relations committee in September that
includes international policy. This move
reportedly had Commerce Dept. backing. Other
associations, however, are uneasy about ANSI's
filling that role. Working out the right
combination will probably take months at least.
Only a combined industry-gov't. group would be
acceptable to the Europeans. NBS will probably
have a part of it. Commerce stresses that the

U.S. group will have to work out some arrangement
for Pentagon specs, which will be very complicated.
U.S. officials see the European agreement taking over
two years to implement. If the U.S. knocks and is
ready with its own group, they say, the Europeans
will probably have to open the door. Refusal would
bring U.S. retaliation.

The House Subcommittee on Science, Research and
Development has called for the establishment or
strengthening of two government-wide information
banks. One would be a real-time management information
system providing fiscal and technical information on
all research projects throughout the federal gov't.,
including in-house programs and contractor-operated
projects. This would be available to Congress and
top management of all departments and agencies. The
second program would be a beefed-up science
information system, centralizing the existing ones
in the agencies. The committee has no preference
about locating the management system but sees the
Smithsonian Institution as the logical place for the
other. Next step would be a task force study of these
and other recommendations with an end-1971 deadline.
Congress is now considering the idea.

Automation Technology has sold most of its interest
in Aries Corp. to Long Lane Development Corp. Ed
Dombalagian remains (as vp-finance), but president
Chris Clark has been succeeded by Joe Burke. Cliff
Healy, while continuing as president of North
American Computer Corp., will also be Aries' vp for
planning and marketing...EDP Technology finally won
its long court battle to purchase Cornell Aeronautical
Laboratory. The only difficulty is that it doesn't
have enough money to complete the deal...Frank Wagner
says ATARCSI expects to sign contracts with "4 or 5
airlines within the next six months, otherwise we'll
be out of business."...Phil Fellows, president of
ATARCSI's chief rival, Telemax Corp., is now working
for CDC's airline reservation division in Atlanta
...Raytheon wants to buy Comcet but Don Herman & Co.
are willing to sell only a part interest.
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Gould 4800
meets architects' demanding

requirements for hardcopy alphanumerics
and graphics.

A Boston-based architectural firm, specializing
in institutional projects, has made a high
speed interactive computer system an
integral part of their architectural design
process. And to take full advantage of this
capability, they use a Gould 4800
electrostatic printer to provide hardcopy
alphanumerics and graphics.
The Gould 4800 provides printout for feasibility
studies, area diagrams, alternate plans,
perspectives, detail drawings, specifications
and managerial reports. Where a plotter would
take up to 30 minutes to produce a drawing,
the Gould 4800 delivers one in seconds.
And where a dry-silver photographic
process would produce muddy copies that
can’t be traced or used directly, Gould
4800 copy is sharp, clean and fully
acceptable for client presentations.
The computer system, called the ¥
ARK/TWO was developed by Perry,
Dean and Stewart Architects and Planners
and programmed by Design Systems, Inc.

December 15, 1970

It includes an Autrotrol digitizer, a DEC PDP
15/20 (16K), 500K Disk, two Computek CRT’s
with a keyboard and tablet. Ultimately, it’s felt
this advanced system will reduce the critical path
in large construction projects by 4 to 6 months.
All kinds of companies are using the

Gould 4800 to meet all kinds of hardcopy
requirements. This smooth, quiet unit
delivers up to 4800 lines per minute on an 82"
or 11” format. It has an optional character
generator. Software and interfaces for

major computers are available. And while the
Gould 4800 has relatively few moving parts

and little need for maintenance, there are
service facilities nationwide.

Find out what the Gould 4800 can do for you.
Give us a call. Or write: Graphics Division,
Gould Inc., 3631 Perkins Avenue,
Cleveland, Ohio 44114.

=2 GOULD

CIRCLE 37 ON READER CARD
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It stands for Boeing Computer Services. And it
means complete computer services, backed by 20
years of experience. Nationwide. No job is too big, too
small or too far away. BCS has people and equipment
in four district offices to serve you. Do you need train-
ing in Kansas City? We’ve trained more than 10,000

Northwest District - Northeast District
P.O. Box 24346 P.O. Box 5357

Seattle, Wash. 98124 Philadelphia, Pa. 19142
Phone 206-682-4541 Phone 215-522-2900

computer specialists, from operators to top manage-
ment. Business or scientific programming in Houston ?
We've developed more than 10,000 such programs. Or
consulting, computer time, total systems manage-
ment, data base services or simulation anywhere in
the U.S.? Why not call BCS? At any of the offices below.

Southeast District Midwest District
P.O. Box 58747 3801 S. Oliver

Houston, Tex. 77058 Wichita, Kan. 67210
Phone 713-488-1191 Phone 316-687-3388
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A research man who has proved his
executive worth has become presi-
dent of Inter-Computer Electronics,
Inc., a Lansdale, Pa., firm that makes
multiplexors and computer interface
equipment. James J. Connolly, who
actually has been performing presi-
dential duties for some months, was a
cofounder of 1-ce in 1968. Before
that he worked in high-speed digital
signal processing—especially hydro-
acoustic and seismic—research for
General Atronics, and before that in
data handling research for Philco. He
also did graduate work in electronics

at the Univ. of Pennsylvania’s famed -

Moore School. He succeeds Kenneth
Zieger, who will remain as board
chairman. . . . For more than a year
A. Joseph Quackenbush, vp of cor-
porate planning at McDonnell Doug-
las Corp., conducted a study to
form a computer services company
division that would combine the dp
organizations at its aircraft and
astronautics facilities with the origi-
nal automation company. Now that it
is officially launched as- McDonnell
Douglas Automatipn Co., Quacken-
bush has gone over to be exec vp for
internal business servicing. Respon-
sibility for commercial/external busi-
ness has gone to Robert L. Harmon,
also titled exec vp. President of the
entire spread, which comes with
some 3,000 readymade employees, is
William R. Orthwein, Jr., who con-
tinues from being in charge of the
original automation setup started ten
years ago. The network now has
1,900 clients with 1,000 terminals in
over 300 cities, is aiming for $100
million sales in 1971, . . . Recently
named president of Litton Industries
data systems division (tactical com-
mand/control systems, digital com-
puters and displays) is Dr. Nicholas
A. Begovich, formerly a vp at
Hughes Aircraft Co. James R. Mellor
remains head of the parent informa-
tion systems group. . . . A 17-year
1BM regional manager and marketing
man, C. K. (Chet) Quimby has gone
to Computer Assistance, Inc., as Nyc
vp/manager. He will develop ser-
vices in systems and programming,
software packages, and facilities
management. He is especially con-
versant with printing and publishing.
. . . Directorship of the government’s
formidable new National Technical
Information’ Service went to William
T. Knox, an appointee with quality
credentials as president of the Infor-
mation Industry Association and a vp

December 15, 1970

at McGraw-Hill. He also served as
chairman of cosatr (Committee on
Scientific and Technical Informa-
tion). . . . John L. Becker has been
elected president at Syner-Data,
Inc., peripherals maker of Beverly,
Mass.; he’s only been with the com-
pany since October ’69, was previ-
ously in another industry. He suc-
ceeds Byron D. Smith, who goes on
to be board chairman. . . . The former
manager of GE’s time-sharing service
in the Southeast, George C. Hawkins,
has joined Systems Equipment Corp.,
Atlanta, as vp of .engineering and
product development. He will devel-
op SEC’s line of minicomputers. . . . In
education, John J. Jensen has been
appointed president of the Computer
and Business Skills Institute, a divi-
sion of Statistical Tabulating Corp. in
Chicago that operates a network of
schools in the Midwest and markets
home study computer courses for
executives. .
Univ. has given a vote of confidence
to Gilbert Krulee, already director of
its computer center, to head up
its new department of computer
sciences. . . . In overseas ventures:
Douglas C. Cornwall has been
named president of Telex Interna-
tional Computer Products; Olie
Swanky has been elected president
of Greyhound Computer of Canada,
Ltd.; and Victor J. Cowley has been
promoted to president of Computer
Machinery Corp. International, with
companies in England and France.
. . . Minneapolis’ National Computer
Systems Inc., which provides dp sys-
tems and services to schools, has se-
lected Charles W. Oswald to be
chairman and chief exec, succeeding
Harlan R. Ward, who continues as
president. Oswald has been involved
with schools previously, as president
of a company supplying class rings
and yearbooks. . . . Donald E. Eck-
dahl is taking over broadened re-
sponsibilities at National Cash Reg-
ister as vp of manufacturing opera-
tions, which will include the dp divi-
sion he formerly headed, as well as
the data terminals and international
manufacturing and military divi-
sions. Carl F. Rench becomes vp of
r&d. Both men are more or less suc-
ceeding Robert G. Chollar, who
formerly wore both hats. He leaves
NCR to be president and chief exec. of
the C. F. Kettering Foundation. Tak-
ing Eckdahl’s place will be Henry L.
Tinker, who has come up through
the plants since 1961.

. . And Northwestern:

New Directions
in Computer
Programming from
Wiley-Interscience

A GUIDE TO COBOL PROGRAMMING, Second Edition
by DANIEL D. McCRACKEN, McCracken Associates,
and UMBERTO GARBASS!, Esso Mathematics and
Systems, Inc.

“For the uninitiated, COBOL is the name of a
computer language which uses terminology con-
sistent with business use...This book has extreme
merit in that the reader does not need to know a
particular machine, but he can understand the
purpose and constructiod of COBOL and its general
application to the area of business problems.”"—
from a review of the first edition in The Accounting
Review

“The revisions made in the second edition bring
in the experience of heavy use of COBOL in the
years since it was introduced. Emphasis is laid on
the options that people really use, and special
warnings are given about errors that experience
shows are commonly made. Suggestions from many
instructors are incorporated, clarifying trouble-
some points and adding explanations where class-
room experience has shown it is needed. The
changes in COBOL itself are fully reflected in the
second edition. Material on discs has been added,
in particular, and there is a discussion of operat-
ing systems.”—from the Preface to the Second
Edition

1970 220 pages (approx.) paper, $6.95. tent.

SYSTEM/360 J0B CONTROL LANGUAGE
By GARY DeWARD BROWN, The Rand Corporation

This manual presumes no knowledge of System/
360 JCL and is appropriate for those familiar with
any computer language whether they code in
COBOL, FORTRAN, PL/I, assembly language, RPG,
or some other language. The manual serves as a
learning text for the programmer who wants to
understand and use System/360 Job Control Lan-
guage, and as a reference for the experienced JCL
programmer.

*““Each Job Control Language feature is described
in complete detail, examples are given for its use,
and possible applications are discussed. Many
System/360 facilities are also described in detail,
with abundant examples given to show how they
can be used through Job Control Language. These

facilities include the linkage editor, indexed-

sequential data sets, and several IBM-supplied
utility programs.”’—from the Preface
1970 292 pages paper, $7.95

AUTOMATIC DATA PROCESSING
System/360 Edition
By FREDERICK P. BROOKS, JR., University of North
Carolina at Chapel Hill, and KENNETH E. IVERSON,
Thomas J. Watson Research Center, IBM

Of direct interest to data processing specialists
and to workers in all fields, this outstanding vol-
ume covers the fundamental aspects of data proc-
essing common to all fields of application. It
illustrates and applies theoretical material solely
in terms of IBM’s System/360 computers. Since
Professor. Brooks managed the design of the
System/360, this is an especially authoritative
introduction to machine principles and functions.
The book is suitable for self-study, due to its em-
phasis on references, exercises, and self-contained
development although it is expected that.the
reader will have some experience with a program-
ming language and college algebra.

1969 466 pages $14.50

wiley

WILEY-INTERSCIENCE

a division of JOHN WILEY & SONS, Inc.

605 Third Avenue, New York, N.Y. 10016

In Canada: 22 Worcester Road, Rexdale, Ont.
CIRCLE 33 ON READER CARD
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WHAT IS YOUR TRUE WORTH?

FREE JOB OPPORTUNITIES

BULLETIN
Cadillac Associates represents the nation’s largest and most re-
spected professional placement service. Our close relationship with
the nation’s finest firms generates continuous career opportunity
information and allows us to confidentially present your qualifica-
tions to those at “decision-making” levels.

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

For your free bulletin, without any obligation, circle reader service
card #512. Please USE HOME ADDRESS ONLY!

CONFIDENTIAL
FREE  piacement Service

If you desire immediate assistance in locating an opportunity con-
sistent with your objectives (professional/financial/geographic),
CALL OR WRITE TODAY. A member of our staff of SYSTEMS &
EDP SPECIALISTS will reach you by telephone to discuss your
objectives and how we might help yoh to satisfy them. A resume,
or some details of background, will be appreciated.

Remember: Our client firms are located from coast to coast and
assume all expenses (agency fee, interviewing & relocation).

JACK JEROME,
CADILLAC ASSOCIATES, INC.*

32 West Randolph St. Chicago, IIl. 60601
Financial 6-9400

West coast residents—contact:

Lon D. Barton Associates, 3325 Wilshire Blvd.
s Angeles, California 90005

(213) 385-9111

*“Where More Executuves Find Their Positions Than Anywhere
Else in The World.’
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We have the biggest growth

in time sharing, multi-function,
multi-user systems.

We have an eighteen-month lead
on the field.

We have some of the best minds
in the business.

We have a place for you.

Are you ready for a change?
The chance is here right now.

There's no doubt about the growth.

It's faster in large, time-sharing,
multi-function, multi-user systems

than in any other portion of the
computer market. And at RCA we're
18 months ahead of the field already.
We call our work “total systems
architecture.” It offers unlimited
opportunities for EDP professionals
who do total system designs for
hardware and software . . . including
software design automation.

There’s an undercurrent of excitement
here as we set our sights on even
faster growth in broad-based systems
for large time sharing machines.

If this sounds like the right place,

we'd like to hear from you.

Your experience should be in any of.
the following: programming; language
processing; control systems;
operating systems; utility systems;
communications systems;
micro-programming; field sales and
system support; education or

product planning.

Write to: Mr. Thomas Beckett, Dept, 19,
RCA Computer Systems Division,

Bldg. 202-1, Cherry Hill, New Jersey 08101.
We are an equal opportunity employer.
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The Forum is offered for readers who want to express
their opinion on any aspect of information processing.

Your contributions are invited.

-
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Misleading
Myvythologist?

“Throughput Myth,” by George Har-
mon of Information International, Inc.
(Oct. 1, 1970), stated that advertised
speeds of COM were misleading to
prospective users of these devices. |
personally believe Mr. Harmon's arti-
cle to be somewhat misleading itself.

Some important points NOT em-
phasized were that the FR-80 is man-
ufactured by Mr. Harmon’s company,
and it was a coincidence, of course,
that this particular machine was used
in the illustration. There also was men-
tion of camera change time. Other
devices, such as a UCC 300-3, are
equipped with a multiformat camera,
which handle 16, 35, 70 and 105mm
film, and do not require a camera
change. The FR-80 is said to produce
1.1 frames per second. The 300 takes
advantage of micromation mode,
which the FR-80 does not possess. The
300-3 can produce three frames per
second utilizing line printer format.
Also, no time is required to load a
program; this is handled through a
code plug, which takes approximately
3/10 of a second and is as easy as
inserting a plug into a wall socket.

The fallacy in Mr. Harmon’s article
can be established simply by giving
the benefit of the doubt to him and
using his 288 minute day and multi-
plying that figure by 180 frames per
minute. This would make UCC'’s 300-3

102

produce over 50,000 frames during
Mr. Harmon'’s 288 minute production
period, as opposed to 32,000 frames
by the FR-80, with both machines using
line printer mode. Using micromation
mode, we can produce up to five
frames per second, and that would
put us in the 80,000 frame category
for the quoted production period. |
don't feel it is quite fair to UCC
or other manufacturers of high speed
COM devices to be saddled with pro-
duction figures from the FR-80. In the
past, the FR-80 has been a leader in
quality output microfilm, but its speed
and price range has been a hindrance
to its success. New methods of char-
acter generation have been and are
being developed in our industry with-
out reduction of speed.

In conclusion, it would, appear to
me that Mr. Harmon was trying to ac-
complish one of two things by his"
comments: either to advertise the FR-
80 with a reverse psychological twist,
or to plead with his company to in-
crease the speed of its equipment.

Any prospective user should de-
mand a demonstration of the particu-*
lar unit being selected, and therefore
reduce to a minimum the possibility
of being misled or confused about the
production capabilities of a machine.

——Daniel J. Oakes
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couldn’t
you use a
directory
of over
25,000
companies
with EDP

installations ?

The Official Directory of Data Processing
is now available, the first national
compilation—in publication form —of
all vital information about the companies
using EDP...plus the companies that
supply and service them.

Included are installation listings with
complete description of the system in
use, time sharing availability and cost,
name and title of EDP executives in
charge, manpower analysis of the
department and other invaluable
information.

ODDP is the “national yellow pages” of
the industry...your most complete
source of time-saving, money saving
information.

Use the coupon below to order your
copies now and take advantage of an
introductory 259, discount. Regular
price of ODDP is $40, but if you act now,
you pay only $30. This is a limited offer.

Listings available on

cheshire labels
@ $25.00 per thousand.

Write for Complete Information

OFFIGIAL
DIRECTORY OF

444 Burchett Street
Glendale, California 91203
L Pleasesend me___________copies of ODDP @ $30
per copy.
Enclosed please find my check (Publisher
assumes mailing costs).
California orders add 59 Sales Tax.
Bill me at ial introductory price, plus
postage and handling.

9000004

b Company Name
: Mailing Address
: City,
p State, Zip
tOrdered By

4
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Picture your terminal
(even if its IBM)
with our $3,300
graphic plotter.

At last, everybody can see their time-
share data plotted in smooth, clear
graphs. Hewlett-Packard’s Model 7200
Graphic Plotter will add a new visual
dimension to any terminal in the busi-
ness. Now, even if you're partial to
IBM’s 2741, you can have instant
graphic solutions to every type of en-
gineering or mathematical ptoblem.
There’s no special operation or
programming knowledge needed. You
control the program. Plot numerical
data in points, lines, curves, circles,
ellipses, bar graphs or pie charts. Or,
manipulate and expand computer data

and plot in finished graphic form. You
get smooth lines—not the staircase
drawn by the incremental recorder.

Use the HP 7200 simultaneously
with your time-share terminal or
silence the terminal and use the plotter
alone. Because it goes to work when
the data comes in, thete's no time lag.

Simple manual controls allow you
to set the graph limits to fit any pre-
printed grid. HP’s Autogrip electro-
static holddown firmly grips any graph
paper up to 11x17 inches.

You can arrange to add a graphic
plotter to your existing time-share

terminal by contacting Hewlett-
Packard. Buy it at $3,300. Rent it. Lease
it. Or lease to buy.

We can match a 7200 with any EIA
ASCII terminal in the business. .. or
even IBM’s 2741. So now, everybody
can be the arty type. For details, contact
Hewlett-Packard,.Palo Alto, California
94304; Europe: 1217 Meyrin-Geneva,
Switzerland.
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KeyLogic:

‘The most expensive
key to disc system

at the lowest cost and
highest throughput
per source document.

Redcor’s “bundled” system includes:

e batch balance e value range check

e check digit e operator statistics

e reformatting e on-site S.E. and C.E. support.

REDCOR CORPORATION
E Telephone: (213) 348-5892
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