











































































































August 1, 1970

and for social contact.

It is easier, and far more eﬂiment to publish infor-
mation in memos, to notify the group of a promotion
of one of its members by interoffice directive, and to
leave socializing to whatever the people in the group
are moved to do. But if we are trying to build a
group, why not get them physically together for
information meetings? If all depend on the group to
get the job done, when someone does an outstanding
job the group should participate in the bestowing of
recognition. And if eating together, sharing a meal,
has had such significance in mass movements (Chris-
tians and their celebration of the Lord’s Supper; the
Jews and their Passover; Little League and their
sports banquets) why not have bimonthly or quarter-
ly dinners as a group? And it is an easy thing to give
the group a symbol: their own logo or letterhead. All
of these techniques have been applied successfully in
sales-oriented groups; why not in systems?

I would be truly naive to think that all systems
managers who read this article will swallow all that is
said here, that they will run out and start managing
their groups in a positive way according to the prin-
ciples of mass movements. But if there is any truth to
what I say, at least we would hope that they will
‘become more sensitive to whatever group ceremony,
group identification, and symbolism has developed of
its own accord and not destroy it by blundering. One
of the worst things that a manager can do when he
hears a member of his group bragging about himself
or about the group is to tell him that there are better

people and better groups in the company. Each man
has to think that he is the best systems man in the
world and that his is the best group.

If criticism of the current system and of the current
state of data processing in the company, discussed
briefly above, is not forthcoming, it should be encour-
aged. The past and the present must be presented by
systems management as horrible—a gigantic blunder.
The future will be better. It is the job of the systems
group to make it so. They know all the answers and
they have the faith to make it so. ]

Mr. Maegerlein is a staff
systems -analyst for IBM,
now working at Beneficial
Finance Co. His previous
computer experience was
with American Motors arnd
Dial Finance Co. and he also
taught high school mathe-
matics and physics for five
years. He has a BS in math-
ematics and chemistry from
the University of Detroit
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When the name on a disk pack is "Scotch” Brand, it comes from the world's
most experienced producer of magnetic computer products.

It's a product of the pioneers who gave the EDP industry its first
computer tape.
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It's made by the same people who have made virtually every major
technological breakthrough in magnetic media.

You can expect ‘Scotch” Brand Disk Packs today to be unsurpassed in
reliability and performance. And when the next advance comes
in disk packs, you can expect it to come from 3M.

| The barrier breakers.
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One of the most vital,
but most subtle, of the
management arts is
Ilstenmg to a r-efer'ence
for a pot:entlal employee

Reference Checks

— Along with the art of resume-reading,
M lightly treated in these pages, the manage-

ment art of reference-listening has received
far less formal attention than its 1mp01-
tance warrants. If anything, hearing a reference in the
proper way is even more critical than resume-reading.
Doing the latter poorly can only waste time. Doing the
former poorly can result in hiring a dud, or passing up
an able man. ,

Let’s set up a typical reference situation. The de-
partment head has interviewed Pierpont J. Bit-
whacker. The project manager hgs interviewed him.
They like the cut of his jib. The project manager likes
the facts that Pierpont just finished a similar job and
that he comes with a complete set of flowcharts. The
time has come to make the reference calls. Bitwhack-
er’s application lists his supervisor among his refer-
ences. The department manager picks up the phone.

“Megadyne Industries. Good morning.”

“Good morning. Mr. Troy Menage, please.”

“Thank you.” Pause.

“Mr. Menage’s office.”

“Mr. Menage, please.”

“May I say who is calling?”

“Mortimer Boss, Mammoth Data Processing.”

“Thank you.” Pause.

“Menage here.”

“Good morning: Mort Boss, Mammoth DP, Troy.
I'm calling about one of your chaps we are giving
serious consideration to hiring.”

Silence.

“Troy?”

“Yes. Uh, who might that be?”

“Oh, I thought you'd know. It’s P. J. Bitwhacker. 1
think he worked for you?” Silence.

“Troy?”

by Sylmar Van Nuys

“Yes. I, uh, I was under the impression that he still
works for me. Come to think of it, he’s been sick a lot
lately.”

“My God, Troy, I had no idea. I thought he’d given
notice.”

“Not unless he talked to his section head this
morning. Well, no matter. He doesn’t have to bother
now. What do you want to know?”

“Oh, the usual. How is he technically?”

“0.K”

Silence.

“Troy? Just O.K.?”

“Yeah.”

“What kinds of things did he work on?”

“General programming.”

“Well, was he involved in any special projects?
Payroll? Receivables? Utilities?”

“Yeah, general.”

“How would you rate him in relation to your other
programmers?”

“Average.”

“Just average? Is that in all respects or was he
better or worse in some areas?”

“He was pretty much average all over.”

“Well, how about nontechnical areas. How was his
sense of responsibility?”

“0.X.”

“Jast O.K.P”

“What's wrong with O.K.P”

“Well, nothing, but I just thought—you know, usu-
ally'you like something a little more specific.”

“All right, T'll be specific. The S.0.B. punched his
clock on time, usually wore clothes, didn’t pick his
nose in public and rarely cursed in front of secre-
taries. Aside from that he occupied valuable desk
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space and breathed air that costs us a penny per
cubic yard to condition, I canned him just three
minutes ago and he’s all yours.” Loud click.

Now, this situation illustrates a few principles of
reference-listening. First, it’s a good idea to get some
firm handle on where your prospect stands in relation
to his present employment. Chances are, if Boss had
told Bitwhacker he was going to call Menage, Bit-
whacker would have been reduced to driveling
idiocy. That would have given some sort of clue about
Bitwhacker. At the best, Bitwhacker would have
pleaded for delay to give him time for the amenities.

That Bitwhacker hadn’t got his timing quite right
was significant. Obviously, the rest of the conversa-
tion was not highly revealing. If anything, it tells Boss
that Menage has a low b01]1ng point and probably
does not hold his company’s record for tolerarice. In
itself that might say something about why Bitwhacker
wants to leave Megadyne. Chalk this call up as
mostly unrevealing.

For contrast, regard the situation in which it has
been determined that Bitwhacker has indeed given
notice and has not olily cleared the prospective em-
ployer to check references, but has urged him to call
his boss and revered mentor, Hamilton Sort.

“Mr. Sort’s office. Good morning.”

“Good morning. May I speak to him, please?”

“May I say who is calling?”

“Mort Boss, Mammoth Data Processing.”

(Incidental note: when checking references it is
best not to play The Telephone Game. In that game,
it will be recalled, the winner is the player whose
secretary asks the other party to wait while her boss
comes on the line. If you win you antagonize the
other player; if you lose, you are irate at yourself. The
most rapport is established when you place the call
yourself.)

“Hello. Ham Sort.”

“Ham, I'm Mort Boss, Mammoth DP. I'm calling
about one of your people . .

“Ponty Bitwhacker, rlght? Great lad.”
“That’s right. I guess Bitwhacker .

“Called me twenty minutes ago. Creat lad, Ponty.
Told me all about your great company. Sounds like
you really have something rolling over there at
Mammoth.”

“We're doing all right. Now, about Bitwhacker . .

“Great lad. Worked for me three years or more.
Can’t say too many good things about him. Say, you
folks just knocked off that arMTC contract, didn’t
you?”

“Yeah. Signed it last week.”

“About five million over four years, wasn’t it?”

“Well, more like four million. Changes of scope
might run it up to five. Now, about Bitwhacker...”

“Yeah. Great lad. Worked for me for three years.
Rotten shame we had to lay him off . . .”

“I thought he resigned.”

“That’s right, he did. Well, the situation over here
is a little confused. Actually, the department is being
phased out, you see, and you know what happens, all
the good people start looking. By the way, if you are

" interested in Bitwhacker you must be manning up for
that Ararrc job, right?”

“Well, yes. But .

“Look, I have an ldea I'd like to talk to you some
more ‘ll)()llt arMTC. T've got ten years in systems

»
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analysis and I worked on our proposal for that job.
Why don’t we get together for lunch? I'm, free today
or tomorrow. We could finish up this Bitwhacker
thing at the same time. What do you say? How about
Shady Sadie’s, noon?”

“Well, O.X.”

“Swell. See you there. Bye.”

“Bye.”

What has happened is pretty obvious. Boss has
been conned, but the result might be useful to Boss’s
company if indeed they need to staff up to a large
contract. Sort is a manager, experienced, and if he is
any good he can identify and recruit the best people
from his present company. So serendipity may have
sprouted.

Still no word

The call was an obvious failure with respect to
Bitwhacker. Aside from a generally favorable atti-
tude, the conversation elicited zero information about
Bitwhacker’s capabilities, performance, reliability,
level of seniority, etc. Maybe the lunch will'be more
successful, but we are left with the definite impression
that Boss will wind up hiring Ham Sort, while Pier-
pont J. Bitwhacker may or may not get the job at
Mammoth.

In both examples so far there is one paramount
factor. The ego involvement of the callee in his own
problems beclouds the issues and prevents the trans-
fer of information useful to the caller. In these exam-
ples the ego involvement is obvious. Sometimes it is
not so clear.

So far we have dealt with pathological cases. Now
let us examine a more nearly representative interview.
As before, Mort Boss has tentatively decided to hire
P. ]J. Bitwhacker. He places a call to Bitwhacker’s
former section head at Megadyne, Walter Puckey.

“Walter, this is Mort Boss, Mammoth DP. I'd like
to talk with you about one of your former employees,
P. J. Bitwhacker.”

“Oh, yes. Let me get his file . . . Here we are.
Let's see. He joined us June 12, 1967 . . . now,
that’s peculiar.”

“What’s peculiar?”

“Well, probably nothing to it, but June 12 that year
was a Tuesday. New people usually start here on a
Monday. Oh, here’s the answer. June 11 that year was
Guelph day.”

“Guelph day?”

“Yes, it’s a local holiday. The second Monday of
each June. There’s a pageant celebrating the victory
of the Guelphs over the Ghibellines. That was in
Florence in 1266. There are costumes and everything.
It's because there are so many local people of Italian
descent.”

“O.K., well, let's go on. So Bitwhacker joined
Megadyne three years ago. Did he work for you at
that time?”

“No, he was assigned to work for Ham Sort over in
Systems. Say, Ham just went to work for you people,
didn’t he?”

“As it happens, he did. When did Bitwhacker start
to work for you?”

“About eighteen months ago.”

“Did you supervise him personally?”

“For a while, yes. Then I was promoted and he
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Reference Checks...

reported to another project manager.”

“While he was working for you directly what were
his assignments?P”

“We were -working on the software for the
NMMNS,”

“Did you say ‘nummies’®”’

“That’s just the way we pronounced it. N-M-M-N-§
Bitwhacker did the loader and the dump utility.”

“Well, did he do a good job?”

“Oh, yes. It was an acceptable job.”

“Did he do the design?”

“He did the whole job, design, coding, checkout,
documentation.”

“How was his documentation?”

“Not bad.” ,

“In your judgment, is Bitwhacker a good technical

man? How would you rate him as compared with the

other technical people on your staﬂ'r’”
“Probably better than average.”
“Probably?”
“Well, definitely.”
“0.K. Now, how about his personal characterlstlcs
Was he dependable?”
“Yes. He was usually in on time, was conscientious
about his work, that sort of thing.”
“How about personal habits?”

“Well, lots of people wear long hair and sandals
these days He was always clean, though. I don’t
recall any objectionable habits.”

“Now, he states he was laid off. Is that correct?”

“Yes. Nummies closed out and we missed on
AFMTC, but you know that.”

“Yes. Is there anything else you can tell me?”

“No, I don’t think of anything.”

“Would you rehire him?”

“Oh, yes, if we had the work.”

“Well, thanks, then, Walt. I appreciate the infor-
mation. Bye.”

“Goodbye. Oh, by the way, are you people still
hiring?” '

“Not in my department. Maybe you could try
Applications.”

“0.K., thanks. Goodbye.”

Getting closer

Again, the information content of this interview is
low, but significantly higher than the previous cases.
Low, that is, unless you are turned on by local arcana
such as Guelph Day. The general impression one gets
is that Bitwhacker is a conscientious, reasonably will-
ing programmer, young, without any really significant
experience. If that impression squares with his own,
and if there is an appropriate position open, Boss will
probably hire Bitwhacker. Walter Puckey, of course,
stands revealed as an unimaginative, probably in-
competent bore.

Suppose there had been a problem with Bitwhack-
er, though. Part of the conversation might have gone
like this:

“What was he working on in the nummies project?”

“The loader and dump utility.”

“Did he do the whole job?”

“Well, he was assigned the full responsibility.”

“Did he finish the job?”

“Well, in a way.’
“What do you mean by that?”
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“He, uh, he had some help later in the project.”

“What kind of help?” ‘

“Well, we had to assign additional personnel. The
job turned out to be larger than we thought.”

“A loader and a dump? You ought to be able to
estimate that within about five man-hours.”

“Yes. Well, it turned out Bitwhacker had never
done that sort of thing, so he got into a little trouble.”

“How little?”

“Someone else finally did.the job.”

“And what did Bitwhacker do?”

“He worked on the documentation.”

“Now, Walt, what really happened on that
prO]ect'P

“It’'s hard to say. I think what happened was
Bitwhacker got the idea he could improve on the
original specifications, so he went ahead without tell-
ing anybody. By the time we found out, he had
written a dump routine that blew core, but since he
wrote the dump before he wrote the loadér he had no
way of checking:it out.”

“That’s pretty dumb. How did he do a thing like
that?”

“Well, I wouldn’t state this as an outright fact,
now, but some of the guys who saw him socially said
they thought he was blowing a little too much pot. He
did look kind of funny sometimes, but I don’t think he
ever actually got stoned on the job.”

That’s about enough. Boss was persistent enough to
develop some really meaningful information. He can
act on the warning signs alone and dump Bitwhacker

right now, or he can, if he has reason to doubt .

Puckey’s story, confront Bitwhacker or pursue other
reference sources. An unwary interviewer would not
have been so fortunate. Puckey is obviously reluctant
to say anything that might be construed as disparag-
ing, even though the evidence seems to warrant
frankness. For that reason, Puckey seems to be more

representative than not of people who give refer-

ences. Lurking in the back of his mind is the thought
that even though in his observation Bitwhacker was
incompetent and probably irresponsible, it is possible
he could be wrong. To pass on possibly damaging
information is hard enough, but to do so knowing
there is the possibility it is erroneous is intolerable.
Moreover, the Puckey’s of this world have been
wrong sufficiently often that they live with a constant
gnawing doubt of the validity of their own conclu-
sions.

In the last analysis, then, it is up to the listener to
interpret. what he hears. The skilled reference collec-
tor senses the psychology of the interviewer and adds
this information to the words that are being said.
Most of us do this by instinct, but sometimes people
are clever in concealing themselves. Further, the de-
cision-maker sometimes does not make all the calls

-himself, so he is reading through a filter, which is the
. person calling. Forms reporting reference calls ought

to provide for interpreting the attitude of the inter-
viewee towards the subject of the call.

The potential for further analysis is endless, but
these pages are not. Let us close, then, in the comfort-
ing knowledge that, as we close the curtain, Mort
Boss, Ham Sort and P. J. Bitwhacker are happily
employed at Mammoth, while Walter Puckey is still
scanning the want ads. There is some justice in the
world after all. Co ]
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In the future,
hardware will be

recording more details of usage

Operational

Functions that are put into a system repre-
sent a compromise between what is
needed and the cost of satisfying these
needs. The form in which functions are
provided is determined largely by the state of devel-
opment of hardware and programming technology.
For a given function, the preferred technology is that
which involves the lower cost.

Much of what we require of humans in our systems
is determined by functions that either cannot be done
at all by programs or hardware, or, as is more fre-
quently the case, cannot be done automatically at an
acceptable cost. In general, we should expect tech-
nological improvements to telieve users of those opera-
tions for which humans are too slow or prone to error.

The general function of interest here is recording—
during normal operation—details of usage experience.
First, I shall mention some of the uses of this informa-
tion and suggest why the needs for recording are
increasing. Next, I shall point out some changing
trends in application environments and technology.
And finally, 1 shall speculate on how this changing
balance between need and technological capability is
likely to affect the systems that we shall be using in
the next few years.

T

What is recorded and how it is used

Two classes of recording will be identified here—
recording of resources usage and recording of prob-
lem symptoms.

Included in resources usage are both hardware and
software resources. Examples of hardware resources
are cpu time and space in main and secondary stor-
age. Software resources usage can be such things as
the number of accesses to certain data files, the num-
ber of times the oPEN macro-instruction is issued, or
the number of times the coBoL processor is invoked.

Information of this kind can be put to a variety of
uses. Hardware resources usage, for example, is a

by Howard C. Montgomery

common basis for charging users, and is often em-
ployed as a (perhaps misguided) measure of installa-
tion efliciency. Another application is the comparison
of actual resources usage, such as storage, with what
has been requested and reserved, to identify users
who are tying up much more of these resources than
they need.

As a justification for existing or new equipment,
usage is combined with information about other ser-
vice parameters such as turnaround time. Combined
records of hardware/software usage are used to tune
options and configuration selections to optimize
whatever value criteria (response time, throughput,
number of terminals supported, etc.) a given installa-
tion considers important. Finally, information about
component usage and options selection is used to help
decide what products to market and which options to
include.

Problem symptoms related to hardware failures,
program errors, and human mistakes are needed for
several reasons:

1. Automatic recovery facilities must know the de-

tails of the problem in order to effect recovery.
For example, before trying to re-execute an in-
struction that was terminated by a cpu failure,
it is necessary to determine if the original oper-
ands are available and if they must be restored
to the locations from which they were fetched
during execution of the instruction.

2. For recovery from many failures and errors,
transaction journals provide the information
necessary to reconstruct past event sequences
for situations in which more immediate, local
recovery is either not possible or desirable.

3. A user, who is trying to decide whether to call
maintenance personnel, needs symptom data
just to determine whether the problem is being
caused by hardware, system programs, or his
own application.

4. Maintenance personnel need symptom informa-
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tion to know where in the system to start look-
ing for the problem, and ultimately to locate and
repair it.

5. In order to apply corrective actions intelligently,
system designers need data about problems to
learn where the system is making unrealistic de-
mands on users and operators and where addi-
tional recovery facilities are needed.

Environmental influences

In the environment that is becoming more common
for dp systems, several things point up the necessity
of increasing our ability to capture operational data
automatically, Multiprogramming and remotely con-
nected users make it infeasible for the operator at the
central console to record billing information manual-
ly. Furthermore, the complexity of multiprogramming
interactive systems can mask significant inefficiencies
from the view of a human observer. It is not easy to
visually detect the refetching of programs that are
already in main storage. Imbalances in channel utili-
zation pose a similar problem. And even if they are
detected, in many cases more information is needed
to determine the appropriate correction.

Another factor is that, as the user community
broadens, average levels of user familiarity with the

internal structure and operation of the hardware and

system programs will decrease. There will be increas-
ing numbers of users whose contact with dp systems
will be a frequent but not dominating aspect of their
work. Sales people who record purchases and law
enforcement personnel who make inquiries to a base
of motor vehicle data are examples.

From a systems standpoint, an on-line system is less
tolerant of failures of components (hardware and
software) that provide vital functions. A failing con-
trol unit that prevents further use of its attached
discs, or an error in a language processor, are exam-
ples. Still less acceptable are situations in which the
entire system must be taken gut of service to get the
symptom data needed to troubleshoot a failing cpu or
main memory.

Even if the entire systerti has to be dedicated to
troubleshooting, symptoms of many data-dependent
failures will be difficult to reproduce because it will
be virtually impossible to duplicate the envir nment
in which they first occurred. Determining which ter-
minal users were logged on, what each of them was
doing, which background jobs were being processed,
what parts of main themory they occupied, and which
1/0 devices they were using at some arbitrary prior
moment is exceedingly difficult. But even if these and
other detall§ Were known, getting the system into
exactly the same state would require a degree of
operational control that probably doesn’t exist. Fur-
ther, elaborate preparations would be necessary to
capture the symptom data before they again disap-
peared.

The class of hardware failures that are usually
called intermittents would in many cases elude the
careful preparations of the preceding item. A faulty
electrical connection or contact, or dirt on a tape read
head, may well not require or even respond to an
exact duplication of the external environment in
which it originally occurred. Of course, this type of
problem is not unique or even necessarily worse in
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newer systems. It is listed here because of its rele-
vance to the need for automatic recording of elusive
symptoms.

Technological influences

Two related trends in hardware development are
worth noting:

1. Cpu power has been increasing faster than the

speed and capacity of 1/0 equipment.

2. As the amount of function in peripheral equip-
ment increases and the cost of read-only storage
is reduced, using Ros to provide the added func-
tion becomes more attractive.

An important consequence of the lack of balance
between cpu power and the speed and capacity of
1/0 equipment is the exploration of moving more 1/0
control functions from cpu’s to channels, control
units, and devices as a means of improving system
balance. Frequently mentioned examples are error
recovery procedures and interruption handling.

Using ros to provide added function is more at-
tractive than using conventional controls, because the
cost of conventional controls increases almost linearly
with added function. The cost of Ros, on the other
hand, is more nearly a step function. Once a box of
Rros is bought, the investment remains almost con-
stant, whether a few of its locations are used or nearly
all of them are used. Consequently, any unused loca-
tions in an ros unit are likely candidates for use to
give added function.

The combination of these two trends may produce
the situation in which functionally enriched control
units and devices present the opportunity of incor-
porating additional support (recording and recovery)

PRIVATE
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Operational Data . . .

function at a very small added cost.

On-line systems will require larger amounts of this
kind of recorded data than do conventional batch
systems. Transaction journals alone account for a
quantum jump in this regard. And the on-line char-
acter itself proscribes the familiar process of having
repair personnel use the entire system in an attempt
to recreate the environment of a vaguely defined
problem. Because much more will be recorded, one
should expect to see these data written on dedicated
devices or volumes instead of sharing a device or
volume with other system libraries, as is common
today. .

This increase in the amount of information availa-
ble and the improved consistency one gets from regu-
lar, automatic recording will justify the preparation of
analysis programs. These programs will allow those
who are not experts on system internals to make
productive use of the additional information.

Problem-detection mechanisms will be distributed
more widely throughout hardware and software. In
hardware, the extensions will come primarily in 1/0
control units and devices, mainly because detection
facilities already cover cpu’s, main memory, and
channels reasonably well. Such extensions will also
become easier to justify as the needs increase and
technelogy advances like ros control make added
function relatively inexpensive.

Improved distribution of detection mechanisms in
system programs will be observed more as a conces-
sion to need than as a result of lower costs through
better programming technology. An important result
of this will be an improvement in distinguishing errors
in user programs from errors in system programs.
These distinctions will be accompanied by more help-
ful error messages that explain not only what is
incorrect, but how it is incorrect,

Capturing of symptom information in many pres-
ent cpu’s is largely done by the hardware. Extensive
status information about failures is written into spe-
cial locations in main memory before interruptions
related to these events are taken. Similar facilities for
1/0 devices are anticipated as the result of several of
the developments mentioned above:

1. A growing awareness that good symptom data

enhances troubleshooting efficiency.

2. The trend toward capturing this information as
the related events occur during normal opera-
tion.

3. Advances in hardware technology that reduce
the cost of adding function.

It is likely that the writing of captured information
on secondary storage will continue to be done by
programs. One reason for this is the control that is
needed to supervise the writing on one device of data
that come from many sources asynchronously, and
hence possibly simultaneously. Another reason is the
flexibility that programs offer in the choices of device,
data formats, and data compression.

When and if

The preceding comments have addressed the direc-
tion, and not the rate, of change. In addition to one’s
interest in “when” these differences are likely to ap-
pear, it is also reasonable to ask “if” this will, indeed,
happen at all. Neither of these questions can be

answered with certainty, but the things that deter-
mine the answers are easily identified:

1. Support functions such as these have costs just
as real as application functions. Hence support
function is competing with application function
for the user’s dollar and the system designer’s at-
tention. Of course the values of the functions in
the two categories are derived differently. For
application function, the value question is “How
much is it worth to do this?” For support func-
tion, the question is “What is the penalty if I am
delayed or prevented from doing the applica-
tion?”

2. The rate of growth of perceived need varies .
widely among users. Not all users will have the
stringent requirements outlined above; even
users with similar application environments do
not place the same premium on uninterrupted
operation — and consequently the facilities
needed to approach it. A clear result of this is
a strong bias toward making such extra-cost
items optional.

3. The rate and direction of hardware technology
development affect both the “if” question and
the “how soon” question. The “if” question is
very sensitive to the step-function property of
ROS costs, because adding support function to al-
ready existing application function can be done
at essentially zero additional cost. If a technology
different from ros emerges that is economically
superior to ros for the application function,
then moving support function out to control
units and devices becomes much harder to jus-
tify.

The long-term answer to the “if” question seems to
me to be a confident “yes,” at least for complex,
interactive systems. Whether this will apply to small
or simpler systems depends to a large extent on
whether a dual line of 1/0 devices will be available—
one family for the larger systems and a lower cost,
reduced-function family for small systems.

The near-term answer to the “how soon” question
also depends very strongly on hardware technology
developments for 1/6 control. If the technology moves
to ros control, then increased problem detection and
data capturing at the control unit and device level
seem very likely. u

Mr. Montgomery is a man-
ager in the OS system re-
quirements group in IBM's
Poughkeepsie, New York,
development laboratory. He
has a BS in mathematics
from Juniata College and an
MS in applied mathematics
from Carnegie-Mellon Univ.
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The combination of

a CDC 1604 and a special

associative memory has

turned in the fastest
sorting times vet

Fast Sorting

The work described here was done in or-
T der to investigate and develop methods for

improving the performance of data pro-
sociative Memory in conjunction with the cpc 1604
computer at Rome Air Development Center (RADC).
The improvement consists of a unique sorting tech-
nique written in joviaL for the cpc 1604, taking
advantage of the associative memory. It is shown that
the technique is far superior to any existing sorting
technique. The program implementation was written
as a generalized joviaL procedure, thereby increasing
its utility. This is the first in a series of efforts to utilize
associative processing techniques so that they may be
applied to such areas as data management, computer
graphics, pattern recognition, and the like. Before
describing the technique, the c¢nc 1604-Goodyear
Associalive Memory configuration together with the
salient features of the associative memory are briefly
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cessing functions using the Goodyear As-.

by Casper R. DeFiore

discussed.

The Goodyear Associative Memory was developed
by Goodyear Aerospace for rapc. The system, which
has been operational for about a year, consists of a
cnc 1604B computer and the Goodyear Associative
Memory (aM), with a hardware interface which per-
mits access to the 1604B core memory. The at has its
own control logic and registers and uses 1604B core
memory.

The AM

The associative memory is a content-addressable or
parallel search memory with 2,048 words, each with
48 data bits. The search capability provides for single
instruction execution of a variety of types of searches.

The an is interfaced with the 1604B via a special
channel, called the direct memory access channel
(pama), which provides for more rapid access than
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‘ The new Memorex 1240.

In commercial use and in time-
sharing applications, it's
everything you could ask for in a
communication terminal.

There’s a choice of 10, 15, 30

or 60 cps. With local or remote
horizontal tab control. An original
and five copies are produced on
paper.as wide as 147 inches.
And you get all 94 ASCII graphics
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on a 120 character writing line.
The 1240 operates in full or half
duplex with Memorex integral
modems.

Just as important, the 1240 is easy
for people to get along with.

It's quiet, even while operating at
60 cps. The operator has maximum
print visibility. Print cartridges

are completely interchangeable.
Paper loading is easy.

The 30 cps model starts at $115
(the 60 cps is $140 per month). And
you’ll be getting more effective,
more reliable communication per
dollar than with any other terminal
you can buy. ’

For more information, write:
Memorex/Equipment Group, San
Tomas at Central Expressway,
Santa Clara, California 95052.




Memorex breaks the speed limit
with the 60 CPS Communication Terminal.




Fast Sorting . . .

would be possible with the normal channel: The am
directs the operation of this channel, including specifi-
cation of the 1604B core address from which the
information is to be taken.

AM hardware

The am contains hardware which allows reason-
ably independent operation. There is a program
counter, instruction register, three index registers, and
various other registers. Instructions, comparands, and
masks are obtained from the 1604B core memory via
the direct memory access channel. The aM in its
present 1604B interface is dependent on the 1604B
core memory for storage of all instructions, compar-
ands, and masks. All loading of data into the aM or
unloading from the am is via the direct memory
access channel from the 1604B core.

Operation of the am is initiated by the 1604B.
Once started, the AM can operate autonomously until
it completes its task or it requires some assistance
from the 1604B. The 1604B can sense the status of
the AM in terms of whether it is operating or not. An
interrupt capability is also available, which, if en-
abled, results in an interrupt of the 1604B whenever
the aa halts.

The hardware of the aM consists of the content-
addressable (or parallel search) memory, the registers

: s,

“Well, since you asked, | wish | had a general-
purpose, disc-oriented edp system with mono-
lithic integrated circuits, thin-film memory, and
upward software compatibility.”

. © DATAMATION ®
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and circuitry needed for execution of the instructions,
and the aM side of the interface with the 1604B.

The memory contains 2,048 cells with 50 bits each.
Each cell contains 48 data bits, a busy bit, and a
parity bit. The memory is directly addressable for
some load and unload instructions. It is content ad-
dressable in search instructions and for other instruc-
tions, using the results of previous searches. Instruc-
tion execution is word parallel, bit serial for search
instructions, and word serial for reading and writing.

The aM contains an AM address register, three index
registers, instruction register, mask register, com-
parand register, shift count register, word count regis-
ter, and a program counter. In addition, there are
registers within the array hardware which are used to

- preserve the search results.

The aM address register is used to contain a start-
ing address in the aM.

The mask register is used in loading and search
operations to contain a mask word.

The shift count register contains a count of the
number of places the comparand register is to be
shifted.

The word count register is used in some load,
unload, and erase or activate instructions to contain a
count of the number of words to be transferred.

The comparand register is used in search opera-
tions and load and unload operations. In search oper-
ations, the value that the aM contents are to be
compared with is placed in the comparand register.
The shift specified in the shift register is performed on
the contents of the comparand register prior to per-
forming the search. In load and unload operations,
the words being written into or read from the am are
placed in the comparand register, shifted, masked (if
writing), and then written into the Ay or the 1604B
core memory as appropriate. Loading and unloading
the aM is-a serial operation.

Search results can be ored or axped or comple-
mented with previous searches, and there are also
some instructions which allow indirect addressing.

Searches and search time

The am can perform 11 different types of searches.
In addition to these, there is a complex search instruc-
tion which provides for combining the search of sev-
eral fields in a single instruction. Searches are per-
formed in word parallel, bit serial. That is, the first bit
in all words is searched in parallel, then the second
bits, and so forth. The search types are: (1) exact
match, (2) mismatch, (3) maximum value in mem-
ory, (4) minimum value in memory, (5) greater than
comparand, (6) less than comparand, (7) greater
than or equal to comparand, (8) less than or equal to
comparand, (9) between limits of two comparands,
(10) next lower than comparand, and (11) next high-
er than comparand.

Search times vary with the complexity of the
search procedures—the number of bits that must be
examined, whether both memory halves must be
searched, and whether a mask must be obtained.
However, all of the searches are fast. For example, the
entire memory can be searched for an exact match in
70 psec, including the time for obtaining the com-
parand, instruction, and a mask. A minimum or maxi-
mum value search requires less than 160 usec if it is
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not necessary to obtain a mask. It is the am’s very fast

search capability for a variety of searching procedures
that provide its tremendous power for certain tasks.

It is possible to extend searching over two or more
consecutive words by performing two or more
searches and shifting the response vegtor on the sec-
ond or later search.

The complex search capability allows for the exe-
cution of up to eight connected searches on distinct,
contiguous, nonoverlapping fields of a word. Any of
the search types can bé used. The complex search
capability reduces the number of instructions re-
quired to perfmm the equivalent search functions and
execution time since there are fewer words to be trans-
ferred over the pma channel. Equivalent searches
can be performed using sequences of searches.

The sorting technique

The associative sorting technique is a method by
which up to 2,000 words and up to 48 bits per word
can be sorted into increasing or decreasing order.
Suppose one has a set X = (X1, Xz, . . . Xu) to be sorted
into increasing order. The associative sorting algo-
rithm for doing this can be described as follows:

1. Choose the smallest item or items in the list and
place them into another list. Note that the nature of
the associative memory essentially allows all the items
to be examined in the time it takes to examine one
(i.e., in parallel), whereas it would have to be done
sequentially and therefore much slower on a conven-
tional computer.

2. Remove the item(s) found in #1 from the
original list. This is also done very fast on the am
since it involves only an erase responder instruction.

3. If the original list becomes empty then halt,
" otherwise go to #1. Again this can be done very
quickly; i.e., when there are no responders, the list
must be empty

The algorithm was implemented in ]OVIAL on the
cpc  1604-associative memory configuration, and
compared with the bubble sort normally available on
the coc 1604.

Using a set of data consisting of 2,000 48-bit words,
it was found that the associative sorting algorithm ran
375 times faster than the bubble sort. The speedup of
over two orders of magnitude is evidence of the
superiority of the associative memory organization for
many nonnumeric data processing functions:

In addition to the enormous time savings, a further
advantage of the am sort is that the existence of the
associative memory is transparent to the user. That is,
anyone using the cpc 1604 can use this sort routine
by merely setting up the proper parameters and mak-
ing a call to this yoviaL procedure.

It should be pointed out that while the aa sort
technique can sort on any portion of each word, the
bubble sort cannot (i.e., masking is not allowed in the
bubble sort and is dllowed in the Axt sort); thus the am
sort is more useful.

The joviaL procedure for performing the sort has
the following format:

ASORT (A, B, C, D, E, F) whene ASORT is the library
name of the sort routine,

A = Name of input area

B = Name of output area
Note: It isn’t required that AAB = ¢
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C = Integer I3 0 <1 <2000
Specifying the number of words to sort:

D = v (inc) if increasing order sort:

D =v (pEc) if decreasing order sort

E = Integer 1302 I < 47 specifying the starting
bit in each word on which the sort will take place.
(In order to be consistent with the yoviaL language,
bits are numbered left to right and left-most bit is
bit zero.)

F =Integer 130 € 1 < 48 specifying the number
of bits of each word on which the sort will take place.
(E+F < 48)

Conclusion

Sorting is among the basic algorithmic functions of
almost any computer installation. It has application in
commercial and scientific problems, data manage-
ment, operating system, program assembly and com-
piling, and in list processing. It is estimated that
sorting comprises from 25% to 50% of the over-all
computer workload for business-oriented systems.
When one realizes that in terms of present-day tech-
nology the production-cost ratio of associative memo-
ries to conventional memories is about 4 to 1, and that
with the advent of large-scale integration (Ls1) the
cost ratio will be about 2 to 1, then it becomes clear
that associative memories have a tremendous poten-
tial for certain functions.! The key factor about an
associative memory is that it allows data to be lo-
cated, processed, and/or retrieved, though their phys-
ical addresses are unknown and without recourse to
sequential search. Thus it can show a substantial
improvement in operations that are performed on
populations of data.

Further work in the design, development, and im-
plementation of generalized joviaL associative mem-
ory programming techniques is continuing at RaDC.
This initial effort has shown the feasibility of such
techniques in the enhancement of data processing
activities. Such applications as data management,
computer graphics, computer aided design, etc.
surely would be greatly enhanced through the use of
associative processing techniques. |

Mr. DeFiore is a scientist in
the Systems Information
Sciences Section, Rome Air
Development Center, where
he is involved in developing
techniques for increased dp
systems capabilities. He has
a BS and MS from Syracuse
University.

1Barsamian, Harut, Firmware Sort Processor With LSI Compo-
nents, AFIPS Conference Proceedings, Spring 1970.
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Keyplex’

new star
performer

Honeywell brings up the lights on
KEYPLEX —the first multi-station data
preparation system with all the
capabilities and support you need.

As a replacement for medium to large-
size keypunch installations, the KEYPLEX
system can substantially increase
productivity, while reducing operator
and equipment costs.

Just look at its line-up of features:
Record sizes of up to 400 characters.
As many record fields as the application
warrants. Nearly unrestricted source
document formatting. Editing functions
for pre-processing of data. Simultaneous
traffic from up to 64 keystations.
Computer-compatible magnetic tape output.
And a full line of related attachments such
as communicators and printers.

But most important, every major sub-
system — from keyboard to processor, disk
to tape drive —is a field-proven Honeywell
product. With the Honeywell reputation
for quality and performance. And backed
by our nationwide field service organization
of 2,000 technicians at 150 locations.

Now, Honeywell offers you a choice of
two key-to-tape data preparation systems.
Keytape*, for smaller installations, and
new KEYPLEX, for medium and large-size
installations.

Sound like music to your ears? Then
call our local Data Products sales office,
or write Honeywell Data Products Division,
7620 Convoy Court, San Diego, Cal. 92111.

The Other Computer Company:
Honeywell



On-line, multiterminal medical
systems got most of the

attention at this

conference and exhibit.

Biomedical Symposium

The annual San Diego

Biomedical =~ Symposium
c (formerly San  Diego

Symposium for Biomedi-
cal Engineering) entered the 1970’
with the theme “Computers On-
Line.” Dr. Homer R. Warner deliv-
ered the keynote address on Monday,
April 6, and described the system
which he and his co-workers” have
developed in Salt Lake City, Utah.
Dr. Warner stressed the importance
of increased orientation toward user
acceptance and the development of
products which are useful to and
usable by the physician.

Dr. Donald A. B. Lindberg, of the
University of Missouri, chaired the
Monday afternoon session which was
devoted to “Information Transfer
Requirements in the Practice of Med-
icine.” Several comprehensive in-
formation management systems were
described. Included were: aAcME
(Stanford University) which is a
centralized time-shared signal-pro-
cessing system; ANsUR (Houston,
Texas) which is oriented to the pro-
cessing of anesthesia and surgery
data; and a system developed at the
University of Chicago for obstetrical
intensive care information. The Uni-
versity of Missouri group described
the work which they are doing in
evaluation of computer terminals. .

Dr. Max Harry Weil, of the Uni-
versity of Southern California and
Hollywood Presbyterian Hospital,
opened the Tuesday morning session
on the subject “Bridging the Gap
Between the Computer and the Pa-
tient.” Instrumentation and interfac-
ing appropriate for electrocardiogra-

54

phy, pulmonary function studies, and
a host of other applications were dis-
cussed.

Large systems

On Tuesday afternoon, C. Frank
Starmer, of Duke University School
of Medicine, chaired the session on
the theme “System and User Software
for Multj-Terminal Computers.” Sev-
eral systems for monitoring of cardiac
intensive care patients were dis-
cussed. The emphasis was on the use
of large, time-shared systems which
were not devoted exclusively to the
patient-monitoring function, and sup-
ported a number of simultaneous
activities. Experience at Alabama,
Loma Linda, Pacific Medical Center,
and Duke University were discussed.

And small

In contrast to the large multipur-
pose system emphasized in the pre-
ceding session, “The Small, Dedi-

.cated Computing System in Patient

Monitoring and Intensive Care” was
the topic of the Wednesday morning
session chaired by Dr, Richard M.
Peters of the University of California,
San Diego. Cardiac arrhythmias and
preprocessing of electrocardiograms
received  considerable  attention.
Techniques for monitoring respira-
tory mechanics and pulmonary func-
tion were discussed, and appear to
offer significant benefit in the man-
agement of the critically ill patient.

The commercial exhibits followed

‘the theme of the symposium. Com-

systems, patient-monitoring instru-
mentation, and laboratory automa-
tion received the most attention. Ex-
hibitors included Control Data, Del-
ta Data Systems, Arthur H. Thom-
as Co., Computer Communications,
Typograph Corp., Ivac Corp., Elec-
tronic Associates, and Civil Systems.

Value is real

If a single conclusion could be
reached after listening to the many
excellent presentations, it would
have to be that computing is finally
beginning to be of real value to the
physician in the care of the critically
ill patient. This is true whether the
computers are dedicated or shared,
and whether “on-line” means the use
of typewriter and crt devices or in-
strumentation for signal processing.
The advantages of being on-line are
accessibility to computing in the first
case, and adequate response time in
both cases. These capabilities are
now enhanced by a growing reper-
toire of things which we can do with
computers which are useful to the
physician,

Officers of the San Diego Biomedi-
cal Symposium this year include: W.
A. Shafer, president; Sherman Klein,
treasurer; and Paul Sherertz, secre-
tary. Program co-chairmen were
James W. Covell and Richard D.
Yoder. Printed proceedings were
available at the door and may be
purchased for $15.00. Inquiries
should be addressed to the San Diego
Biomedical Symposium, P.O. Box
965, San Diego, California 92112,

munications and display devices and —Richard D. Yoder, M.D.
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There’s a computer system
that makes time-sharing profitable.

You must be star gazing.

Sure we are...

and the star is the new Gemini Computer.

The Gemini Generation is here.

=]
COMPUTER OPERATIONS, INC.

3161 RED HILL AVENUE, COSTA MESA
CALIFORNIA 92627 « AREA 714 /549-3051
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Amy’s grand prize entry

“ . .. started out to be

a star. Mirs. Green

and | were the only ones in
class who knew what a
computer was.”

Amy Smith, 10,

was grand prize win-
ner out of 600 entrants.
She lives in Seattle.

Maya Ohl, 10, of ~

Sudbury, Mass.
Her entry at right
was second best
of show.

“1 played tic-tac-toe

with a Nova once, but |
lost. Computers take jobs
away but people don’t
want to work that much.”

| Pictures and opinions
from some of the children

who entered Data General’s
computer art contest

So the electronic data pro-
cessing industry is the third
largest in the world, and a
computer is used in almost
every major field of endeavor. Who
cares? Carla Saltzman wants to be a
princess.

To this delightful five-year-old and
to many other children entering Data
General’s “Kids and Computers” art
contest this spring, a computer is
just something you draw, scribble,
carve, or paste together. You make it
like a batmobile, a robot, an “Out-
omatic Criminal Finder” (you know,
a truck with a load of names and
addresses like Joker, Salbury Ave.,
Riddler, New Ave., Ruby Stealer, St.
Sue St.), a box “with tape recorders,”
animals—all kinds, the “Star-Trek”
computer, or “something like this with
triangles, circles, buttons, and an
Easter egg for decoration because it
was near Easter time.” If you're
a budding young scientist, as many
of the 600 entrants were, a computer
is, well, almost like the real thing,




Holly Anderson
from Acton, Mass.
entered the happy
computer at lower
right. ’

Michelle Kevit is 12,

and lives in Marlboro,
Mass. Her entry was first
in the 10-12 group.

Curtls Heisey of
Bridgewater, Va. is 7
and placed second
in his age group.

“Computers are olkay Tor people

with switches and dials and wires.

For Data General, what started out
as a local contest to obtain children’s
art for next year’s calendar practically
turned into an international event. A
single ad in Science and a press
release picked up by newspapers
around the country netted 600 entries
from 31 states and other countries, in-
cluding Hungary, Canada, Germany,
and Australia.

The Wakefield School, Wakefield,
Mass., sent a van over to Data
General with 20 three-dimensional
entries from its students, including a
four-foot-high robot; 25 entries came
from Lake Havasu City Elementary
School in Arizona; and 30 were sub-
mitted by children at the Fairbank
School in Sudbury, Mass. Twenty-
four entries came from a brother and
sister in Detroit; and William A.
Kindru’s four girls from Delmar, N.Y.,
submitted eight drawings with ex—
planatory text ' (the robot computer

“wears a big hat, and when he cooks
buns, his master says good boy and he

“There's

because it helps them
with their arithmetic.”

no mystery. So
many flowers go in
and a boucuet comes out.”
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gets paid a dollar. For a good pizza
his master pays him 10 dollars”).

Five judges—from Fortune maga-
zine, Harvard University Center for
the Visual Arts, the Boston Museum
of Science, Boston’s Children’s Muse-
um, and the Boston Museum of Fine
Arts—traipsed around the exhibits in
the Data General plant to select 10
winners. That’s two from each age
category: preschool, 5-7, 8-9, and
10-12, and first and second place
over-all.

DATAMATION presents the entries
of some of these winners and of
others on these pages. In completely
on-the-record interviews with the
children, -we found out what they
thought of computers (see captions).

None were sparked by their brief
brush with computers to aspire to be-
come a computer something-or-other
“though computers might be fun as a
hobby”—and mostly, if they were in-
terested at all, they wanted to know
what. a computer did, rather than
what it was made of.

PUTERS

What clo you thinl

a computer is, Holly?
LG Hlolly?

“What?”




PERSPECTIVE

an interpretive review of significant developments

IBM's System /370 Surfaces
But is That all There is?

The irternational brotherhood of
magicians pulled the first rabbit out of
the System 370 hat the last day of
June — two computers, a big new disc
system, high-speed printer, and new
360-compatible program products.

The world’s data processing com-
munity had long awaited the New Sys-
tems from the industry’s most power-
ful computer company, buzzing all the
while with catch-phrases like “fourth
generation” and ‘“variable mi-
crologic.” Although Thomas J. Wat-
son, Jr., had described the announce-
ment as the “second most important”
that IBM had ever made, those who
had been anticipating the dropping of
a second shoe, a depdrture from the
existing order of a magnitude like that
represented by the 360 series, were
left disappointed.

The two new computers, the 370/
155 and 165, were no great surprise
to many. They do hit the upper end of
the line, the 155 being a “grow to”
system to 360/40 and 50 users which
impacts the 65 and 75; and the 165
being the next step for 65 and 75 us-
ers, and maybe even strong enough
to destroy the sales potential of the
85. Users were surprised that IBM did
not announce additional equipment
known to be in development for the
higher volume, more lucrative lower
end — Mod 30, 40, and 50 replace-
ments. Other manufacturers are ex-
pected to attack that market with new
systems: RCA was waiting in the
wings with three new computers at
writing; Honeywell has three 200 se-
ries systems and new terminals in the
offing, although it’s not clear how the
GE deal will effect this; and NCR has
the Century 50 and 300 and remote
terminals ready.

Absent were mentions of variable
firmware, of virtual memory, of the in-
corporation of peripheral controllers
into the cpu. After the press releases
were digested and the chaff dis-
carded, the image of an evolutionary
machine not.that much brighter nor
bigger than its predecessors
emerged. PerHaps that should not
have been surprising, for it is unlikely
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that any company — least likely IBM
— will ever shake the foundations of

its user audience as profoundly as

IBM did with the introduction of the
incompatible 360 series. Compatibility
is the new key word now. With the
exception of some new instructions
added to the set, and software fea-
tures to handle the new peripherals,
the 360 OS and DOS user can move
to the 370 without more than the usual
software problem.

Technically, the numerical desig-
nation of the 370 series accurately re-
flects the fact that the new is only a
step away from the old, not a quantum
jump. The fact is reflected in the cir-
cuitry, built on a technology called
Monolithic  Systems  Technology

(MST) in which the circuits are up to
eight times more densely packed than
the 360’s. ,

The most exciting of the hardware
features is the memory architecture.
Both machines enjoy an- advantage

over all but the largest existing ma-
chines in the world in that they ha\'/'b
an associative buffer memory which
makes their larger, slow bulk core
look just as fast as the cpu. One of the
biggest lessons of the '60s, this kind of
memory architecture keeps the cen-
tral processor busy and still can be
implemented at acceptable cost.
Just to show that the step taken
was not uncomfortably big, the first
page of every packet of information
about the 370 contained a statement
to the effect that the vast majority of
360 programs would run on the new
series of machines without repro-
gramming, through the agency of

emulation, and that those programs
could be run in a multiprogramming
environment alongside 370 series
jobs, and even that 360 DOS pro-
grams could be run alongside 360 OS
(either MST or MFT) programs on one
of the machines. _

in the 370, IBM has recognized and
met several of the requirements for
machines of the '70s, including the
need for large data bases, for mas- -
sive 1/0 rates and remote computing,
and even to some extent for error
recovery and debugging aids. But the
company has not gone so far as to
reinvent its great grey wheel, for it
seems to have neglected — largely
by ignoring them — the need for
reftiote terminals and their administra-
tion systems, the desire for redun-
dancy in processors for reliability, and
the wish for programmer access to
the microcode. ‘

Giving credit where it is due, some
of the 360’s problems are solved in
the 370 through the design of its peri-
pherals. For instance, it seems that
Burroughs and GE have long known
that effective time-sharing and multi-
programming require the presence of
bulk, relatively fast disc memory; and
IBM has agreed to give this to'its cus-
tomers in the form of the 2305, a fix-
ed-head-per-track unit previously an-
nounced for use with the 360/75 and
larger machines. IBM has not seen fit
to yet give its customers the base ad-
dress register to go with the disc ...
maybe on the 380 series.

Along with the 2305 is a higher
density, faster 2314 disc subsystem
replacement called the 3330 which
will put on-line 800 million bytes of
memory accessible in 30 msec. Users
were glad to see it, but some ex-
pressed disappointment in that it
could have been built three years ago
and still did not fill the really big stor-
age needs of many who will have to
look for trillion-bit systems from other
vendors. e

The 370/155 is billed as being four
times as fast — internally — as the
360/50. The 165 is touted as up to five
times faster internally than the
360/65. These speeds do not neces-
sarily translate into throughput timings
since it can be expected that a pro-
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360/50 370/155 360/65 370/165
CPU
cycle time 2 usec 115 nsec 750 nsec 80 nsec
word size 32 bits 32/64 bits ~ 64 bits 64 bits
arithmetic fixed (32-bit), decimal fixed (64-bit), decimal fixed (32-bit), decimal fixed (32-bit), decimal
floating (32- or 64-bit) floating (32-, 64-, or floating (32- or 64-bit) floating (32-, 64,- or
128-bit) 128-bit)
registers 16 general purpose 16 general purpose 16 general purpose 16 general purpose
MEMORY
buffer cycle time N/A 115 nsec N/A 80 nsec
buffer size N/A 8000 bytes N/A 8000 or 16,000 bytes
core cycle time 2 usec (for 4 bytes) 2.1 usec (for 8 bytes) 750 nsec (for 8 bytes) 2 usec (for up to 32
’ bytes) '
core size up to 524 KB up to 2 MB up to 1048 KB up to 3 MB
1/0
number of channels 3 3-6 4 up to 12
aggregate data rate 1 MHz 5.8 MHz 4.5 MHz 8 MHz

gram would have to be rewritten to
take advantage of new features, and
rewriting programs is not acceptable
as a rule of the game.

Channel capacities have been ex-
panded to take advantage of the
faster cpu’s and peripherals. The 155
will come standard with three chan-
nels, including two block multiplexor
channels and one byte mulitiplexor
channel. Three more block multiplex-
ing channels can be added. The 165
can have up to 12 channels, for an
aggregate data rate of 8 million by-
tes/second compared to the 155’s
5.8 million tops. The block multiplex-
ing channels, which will be used.to
drive most of the big peripherals, are
rated at 3 megabytes and 1.5 mega-
bytes for the 165 and 155, respec-
tively.

The price half of the price/perfor-
mance story reads this way: The 155
runs $47,985/month for a typical con-
figuration where “typical” includes
four channels, emulators for the 1400
and 7010 (which is actually the same
emulator), an 85 cps printer/key-
board console, an eight-drive 3330,
768K bytes of core, a card reader/
punch, eight tape drives, 2703 com-
munications control unit, a 3211
printer (2000 1pm, faster with a
smaller character set), and the neces-
sary controllers. Such a configuration
would sell for $2,248,550 and mainte-
nance would run $6,050/month.

Prices for the 165 are almost dou-
ble the 155’s. For instance, $98,715/
month rents a one million byte system
with three channels, three 2305 discs,
two 3330 disc pack systems, a printer,
card reader/punch, and 12 tape
drives. Purchase on that mix would be
$4,674,160 and maintenance would
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be $12,452/month.

The price figures lead to a pur-
chase to lease ratio in the order of 50
to 1, and indicate, as closely as we
can figure, about 50% increases over
the cost of comparable 360/50 and
360/65 systems.

But hear this! For what appears to
be the first time, IBM gives the 370
purchaser a full year's warranty . ..
Just like you get on a vacuum cleaner,
and probably better than the unen-
forceable version that comes with

- your new car. By eliminating one

year’s worth of maintenance charges,
the warranty will also make the pur-
chase/lease ratio look less forbid-
ding.

The 165 can emulate too, but it
emulates the 7070, 7080, and 7090
series machines. Never be called in-
compatible again, IBM has made it
possible, if we read the tracks right, to
run a 709 emulation program written
for a 7090 on a 360/70 which is emu-
lating the 90 under 360/0S. _

The 165 also comes with a crt
operator’s console and a microfiche
file to be used for diagnostic pur-
poses. Are they trying to warn us? Al-
though double the price of a 155, the
165 also brings a faster cpu and
buffer (80 nsec compared to 115
nsec), a data path that is eight bytes
wide everywhere — while the 155’s is
only four bytes between the buffer
and cpu — a more sophisticated
buffer organization needed by the
faster cpu, and four-way core inter-
leaving.

Some say that the 370/165 is a
minor reworking of the 85 to make
that super-scale machine more price
competitive. The new decimal round-
ing instruction, for example, is thought

to be there to make the 165 upward
compatible. In the same vein, ex-
tended precision (128-bit numbers)
floating-point hardware is available
for the 370/155 as an option, and
comes standard on the 165. Similarly,
an optional high-speed multiply stunt
box, like that of the 360/85, allows for
64-bit floating multiplies in 610 nsec,
fixed multiplies in as little as 420 nsec.

Of course even the fourth genera-
tion cannot run without software. IBM
proved that it really believes in unbun-
dling by not introducing a 370/0S at
this time. In fact, all of the products
that were announced can be used on
the 360 too, including: a PL/I optimiz-
ing compiler, additional ANSI Cobol
features, extensions to Fortran H and
the Fortran library, improvements in
Assembler H, a fast sort/merge for
OS that will support both the 3330
disc and ASCII files (which seems aw-
fully low priced at $60/ month), a new
Information Management System,
and enhancements to GPSS.

Overall, the user feels he's seen
only the top of the iceberg. He awaits
that communications ability, vital cpu
features like relocation, and more
new peripherals. He is also, some-
what fearfully, waiting for the new OS
and to see what the piecemeal an-
nouncements and enhancements will
cost in systems engineering time,
education, and program products.

IBM is apparently already doing a
masterful job of selling top manage-
ment on the 370, and the dp manag-
ers are wondering if they can stave off
the pressure from the top until more
rabbits are out of the hat.

— Angeline Pantages
and R. A. McLaughlin
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Twenty-Three Cent CAI
System Aimed by Mitre

Critics complain that computer-
assisted instruction (CAIl) systems
are too expensive, narrow in scope,
difficult to apply and most have been
one-shot experimental ventures.

Mitre Corp. this month talked of a
new system they think will escape the
criticism. Called TICCET (Time-
shared Interactive Computer-Con-
trolled Educational Television), it’s still
a prototype — but they’re confident it
will be installed in 1,000 schools in
1974 and can be operated at an as-
tonishingly low cost of 23 cents per
terminal hour. Prototypes are to be
installed in two schools in 1972, allow-
ing two years of intense use before it
goes on the market. That cost of 23
cents, Mitre researchers say, can be
achieved with a turnkey system of 128
terminals in a school with 500 stu-
dents.

Mitre, a nonprofit r&d organization

founded by MIT, so far has funded the
project internally. But it is seeking out-
side money and thinks its nonprofit
status will enhance the possibility of
aid. The National Science Foundation
is considering a proposal prepared
jointly by Mitre and Research for Bet-
ter Schools, Inc., an organization
largely responsible for the TICCET in-
structional strategy and content. Help
also is sought in software develop-
ment.

TICCET uses standard hardware
and special-purpose software to
reduce costs. A small computer — a
DDP-516 in the prototype — will be
used in each school, in contrast to the
concept of a large central computer
serving many schools. advanced in
other CAI systems, such asthe Plato
IV planned at the University of Illinois.
Mitre researchers say small comput-
ers are getting cheaper and are more
reliable.

Projected costs for 1974 indicate

the hardware may be purchased for
$155K per 500-pupil school. Estimat-
ing the 234 cost per terminal hour for
one hour of use per child per day, this
corresponds to an approximate 5%
increase in today’s education costs —
an increase that could be offset by
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adding only one student to an average
class. Assuming education costs con-
tinue to rise, while computer costs fall,
a still lower cost percentage incre-

ment would prevail in four years. Pre-’

sent CAl systems, with similar
capabilities, typically cost $3-10 per
terminal hour, so that even in 1974,
Mitre feels 23¢ should be low.

It calculates its costs this way: con-
struction of a large quantity of sys-
tems slashes costs in half, and pro-
jected decreases in costs for 1974 re-
sult in another 50% reduction. Addi-
tional savings are attributable to the
design of the system, which would

_also reduce the schools’ expenses,

not by replacing teachers, but by re-
placing “teachers’ aids,” those cleri-
cal employees who are primarily con-
cerned with keeping track of test re-
sults and classroom teaching aids.
The TICCET terminals consist of
an ordinary tv set with headphones
and a standard alphanumeric key-

board. The cpu retrieves alphanu-
meric, picture, and voice outputs on
an individualized basis, utilizing disc
storage. With a 65K-word memory,
the data base is large enough to ac-
commodate a complete reading and
arithmetic curriculum for an elemen-
tary school. Four disc drives are used.
Rapid retrieval of data is achieved
with an overlapped seek scheme in
which the average disc access time is
reduced to rotational latency values.

Direct memory access is used to
link the cpu to the tv display system.
A minicomputer is used as a keyboard
multiplexer, and a low-speed mag-
netic tape drive is used to record stu-
dent performance for later analysis,
while a printer provides hardcopy
summary information for teachers
and administrators. The tv display
system consists of a pair of magnetic
video storage discs, each with 64
tracks. The recording on these tracks
is dense enough so that each track

Gone But Not All Gone

The last of Honeywell’s giant first gen-
eration D-1000s and one of the last of
the big vacuum tube machines in ac-
tive service, this system at the Bal-
timore & Ohio/Chesapeake & Ohio
Railroad office in Baltimore was
retired with all the honors which would
have been accorded a revered old
steam locomotive.

Today the console of the $1.5 mil-

lion, 40-ton system and one of its tape
units with its 26 Ib., three inch wide
reels, occupies a place of honor in the
B&O railroad museum in Baltimore. A
second tape unit is in the Smithsonian
Institution. The giant system saw 10
years and 8 months of active service.
In all, seven D-1000s were installed.
The last of the others was retired
about two years ago.
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can store all the information for a two-
level gray-scale tv picture in a single
field.

The audio system largely utilizes the
same hardware already required for
generating pictures. Each spoken
word is processed by the cpu and
written on the tv disc as if it were a
pictorial frame. Some tv disc tracks
are connected to tv displays, while
other tracks feed D/A converters
driving headphones.

The prototype does not actually
serve 128 terminals, but uses six ac-
tual terminals, with the remainder
software-simulated. Maximum use is
made of available core by storing in-
frequently used algorithms as frames
on discs, plus the use of the video disc
to buffer voice data. On-line efficiency
of accessing is maximized by per-
forming as much data base mainte-
nance off-line as possible. A com-
puter at an ‘“‘authoring” site — a
360/50 in the prototype — will be
used to generate curriculum disc
packs for distribution to user schools.
Pictorial data is entered into the data
base by digitizing the output of a vidi-
con camera, a method once préposed
by little known Technomics in Santa
Monica.

Significantly, the outside prepara-
tion of curriculum discs, prevents
teachers from modifying the material,
just as they cannot alter textbooks.

The principal challenge faced in
the design of the software has been
the need to provide for a huge
throughput and at the same time to
accommodate many independent
service requests that must be an-
swered with fractional-second re-
sponses. Special purpose software
should keep execution time for each
request short. A custom-tailored
monitor is ordered around functional
queues, where highest priority is given
to those functions that contribute to-
ward keeping the 1/0 channels busy.
These two factors in the design keep
the queues short and service fast. Al-
though the data base is frame-ori-
ented, algorithmic frames allow great
flexibility.

Mitre is developing TICCET at a
time when most firms are retrenching
their CAl efforts in disillusionment
after overoptimistic predictions of
past years, and illusory profits. How
the TICCET system could eventually
be marketed is as yet unclear. Mitre
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itself is prohibited by its charter from
being in the hardware business, so
somehow it must develop a plan, per-
haps with government aid, for sources
to be developed to sell the systems.
The systems preferably would be
available for leasing to schools, and
multiple sources should be provided
for authoring of curriculum disc packs.
There are 126,000 potential user
schools out there. |f Mitre’s calcula-
tions are correct all that's needed is a
thousand. — F. Barry Nelson

GSA Unveils FY’71

Procurement Goals
Tight controls over separately priced
software are being sought by the Gen-
eral Services Administration from
vendors who want to be listed on the
FY 71 Federal Supply Schedule.
GSA also is demanding: additional
discounts and credits from suppliers
of system maintenance and rented
data processing equipment; docu-
mented proof that a newly installed dp
system has performed successfully,
on-site; and similarly convincing proof

from suppliers of “accessorial equip-

ment.”

The extent to which these new
terms appear in the final FY'71 FSS
contracts depends on how persuasive
and/or stubborn the government and
vendor negotiating terms are. So far,
RCA is the only major system supplier

to sign with- GSA for FY'71. A GSA.

spokesman said RCA has agreed to
“virtually all the new provisions.”

The section covering separately
priced software (which RCA doesn’t
offer) requires the supplier to fulfill
any written claim he makes concern-
ing the “physical, design, or functional
characteristics of a product and of an
installation date’ with liability for liqui-
dated or other damages the penalty
for failure. If a program doesn’t work
and a contractor can't fix it within 30
days, the contract is cancelled.

Rental charges begin on the next
working day after delivery and rental
may be discontinued on 30 days writ-
ten notice. Discounts are asked for on
rentals exceeding a year and for con-
tracts for more than one type of pro-
gram. A contractor would have to cor-
rect program errors within five days of
notification or risk rental loss.

GSA said it wants the proof of suc-

cessful -on-site performance because
“it will help us determine whether
we're entitled to a credit if and when
the system malfunctions.”

GSA’s proposed standard of per-
formance for accessorial equipment
requires operation at an “average ef-
fectiveness level of 90% for 30 con-
secutive days” ( or a different mutu-
ally agreed upon period). The accept-:
able level would be determined by di-
viding total productive time by the sum
of productive time and downtime. if it
isn’t achieved in 30 days, perform-
ance tests would continue and rental
charges would start with the first day
of successful performance. On pur-
chased gear the government would
not be obligated to pay until comple-
tion of a successful test period.

GSA also is asking for reduced
rentals on all dp hardware in use for
more than a year, reduced mainte-
nance rates on leased and govern-
ment owned dp equipment where in-
stallations are clustered, and extra
credits from suppliers of rented dpe
when their hardware disables equip-
ment owned by the government or
rented from other vendors. The extra
credit provision would go into opera-
tion whenever rented-equipment was
out of operation for 12 or more hours
during any 24-hour period.

If government owned equipment
was disabled, the vendor responsible
would have to pay .5% of its monthly
maintenance charge and if another
vendor’s equipment was harmed the
penalty for each hour of downtime
would amount to 1/200th of the
monthly rental and maintenance
charges.

Other new terms proposed by
GSA include: rental systems with
downtime rates exceeding 10% of to-
tal operational use over three months

would be subject to replacement; a
system vendor would be obligated to

pay conversion credits even if he
didn’t provide the predecessor sys-
tem; on overseas installations, liqui-
dated damages would be collectable
if a contractor failed to install a sys-
tem within 30 days after delivery; if dp
equipment doesn’t work and has to be
replaced, the government would be
entitled to a new guarantee; and a
contractor would be required to
modify equipment to operate on a 50
or 60 cycle current at no additional
charge. (Continued on page 62)
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Regroup at ACM With

New President, Director
The newly elected top representative
of 27,000 computer professionals is
Waiter M. Carlson, president of the
Association for Computing Machin-
ery. Carlson is an IBM corporate mar-
keting consultant at Armonk. His pri-
orities are in the humanities sector of
computing — individual professional
growth and . recognition, “effective”
technological education, and in-
creased awareness of social implica-
tions. He will be assisted by Dr. An-
thony Ralston, vice president, and
Charles L. Bradshaw, secretary. Ral-
ston is chairman of the computer
science department, N. Y. State Uni-
versity at Buffalo, and Bradshaw is
board chairman of General Computer
Services, Inc., Huntsville, Ala.

In another development, Gordon
Smith, former head of international
marketing for Univac and more re-
cently with the Diebold Group as vp
and head of the research program,
has been named interim executive di-
rector for ACM replacing Don Mad-
den who has joined Compata, Inc., in
the Palo Alto office.

Smith is expected to head the
newly in-the-black organization for
from two to four months, the time new
ACM president Walter Carlson pre-
dicts it will take to select a permanent
director.

Bill Would Extend Use of

Computers by Congress
A legislative reorganization bill au-
thorizing establishment of two com-
puter systems for Congress has been
okayed by the House Rules Commit-
tee and sent to the floor. Some oppo-
sition to the measure (HR 17654) has
developed, but knowledgeable ob-
servers believe it will be passed by
the House, and possibly by the Sen-
ate, before the end of the current con-
gressional session.

The bill also would give more
scope and staff to the Legislative Ref-
erence Service of the Library of Con-
gress and change its title to “Con-
gressional Research Service.” The
Service would provide any Senate or
House committee with research,
analytical and evaluative assistance it
required. It would have authority to
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employ outside experts — individuals
or organizations — in specialized
fields of knowledge.

One of the new computer systems
would provide a budgetary-fiscal in-
formation service to both houses of
Congress. The other would provide
each house with a data bank capable
of satisfying legislators’ information
needs.

A 12-member House and Senate
joint committee would run the show
with the help of a staff headed by a
$40K a year director and a deputy
paid $36K. The needed hardware
would be acquired by purchase,
lease, “‘or otherwise,” including use of
service bureau facilities.

The joint committed also would
watch over costs and utilization of adp
within the legislative branch, hire out-
side experts and set up and pay advi-
SOry groups.

70’s Computer Use Shift

May be a Glass Slipper
The king will be dethroned in the 70’s

and Cinderella will become queen,
Joan Van Horn said in effect at ADAP-
SO'’s recent management conference
in Washington, D.C. Miss Van Horn,
president of VIP Systems, thought the
king would be displaced by a shift in
computer usage — from in-house sys-
tems to an “information processing
utility.”

Large-scale computers will be the
predominant kind of purchase by
utility operators, she explained, and
“IBM has never had predominance” in
this market. Commercial service bu-
reaus will get “well over 50%" of ev-
ery dollar spent by dp users during the
70’s versus 5% today, Miss Van Horn
said, because the service bureaus will
operate the utilities. She also pre-
dicted that service bureaus will pro-
vide customer support now supplied
by hardware makers and some com-
munications services now supplied by
common carriers.

Another speaker, Dr. Herbert W.
Robinson, vp of CDC, said “the provi-
sion of complete supercomputer and
communications networks by the
computer manufacturer will vastly
reduce the capital needed to enter the
service bureau business.”

It may be significant that none of

the conference speakers regarded
communications common carriers as
possible operators of information
processing utilities.

The conference thinking was “the
seventies: decade of the computer
services industry,” and virtually all of
the speakers look forward to the fu-
ture in typical chamber of commerce
fashion. But ADAPSO’s general coun-
sel, Milton Wessel, suggested service
bureaus would face additional prob-
lems as well as additional opportuni-
ties.

“Expanding social concepts are
making the courts more critical of
companies which market defective
products or services,” he said. One
result is that in the 70’s, service bu-
reaus will run greater risk of being pe-
nalized for computer errors, for violat-
ing individual privacy, and for perform-
ing professional services without a
proper license.

State laws banning unfair competi-
tion represent another threat, “with
the result that the (dp services) indus-
try will . . . experience increased liabil-
ity to competitors for conduct such as
alleged theft of trade secrets or inter-
ference with advantageous commer-
cial relations.” ;

Wessel believes “that the 1970’s
will see the establishment of a new
statutory form of software protection
and that during the '70’s, organized
labor will enter the industry.”

Hazeltine Offers

In-House Training Service
As if purveyors of seminars and pack-
aged training courses weren’t in
enough trouble already because of
the recession, a new department of
the 3,000-man Hazeltine Corp. is now
trying to lure user firms away from
seminars with an in-house training
service. What Hazeltine Data System
Services does is organize and, if
necessary, administrate training pro-
grams according to the specific needs
and planning goals of a user firm, con-
sidering the skills of their personnel
today, and what will be needed in the
future. The eight-man Hazeltine
group, headquartered in Little Neck,
N.Y., relies on independent consult-
ants and college professors to sup-
plement its staff, and claims capabili-
ties for instructing anything from com-
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puter operating to systems analysis
and design. They’ll even teach execu-
tives how to deal with their computer
centers under the aegis of “user train-
ing.”

man-day expenses for each Hazeltine
consultant. They’lt go anywhere in the
U.S. or Canada.

Blessings on Autoflow

as Patent Flows In

A landmark first-in-software patent is
being granted to Applied Data Re-
search, Inc., for Autoflow, a two-
dimensional flowchart system that
was first marketed in 1966, and was
the first software product to be put on
the GSA schedule. ADR applied for
the patent in 1965, has been a
staunch fighter for software protec-
tion ever since, and received govern-
ment grace with the notification that
there would be 45 separate features
cited in the patent to be assigned to
ADR in the name of vice president
Martin Goetz.

Autoflow has been installed in
more than 1200 dp facilities, and has
piled up a total revenue of $6 million
for its originator company. Sales have
been particularly strong in Europe for
the past several months.

NEW
COMPANIES

Companies are putting forth more
than one catch-name to catch the
business. Computeria, Inc., is a
catch-all for almost anything a person
could ask for, like representation,
conversion, installation and proprie-
tary programs support (under its
Compugram service); turnkey de-
sign, procurement, installation and
startup of computer sites, systems
and software, with remote access ter-
minals (under its Compusite service);
and systems engineering and consul-
tation for design and application of
process control, with time-sharing,
supervisory, direct digital, and instru-
ment configurations (Polycomp serv-
ice). All this is located in Braintree,
Mass. ... Aydin Data System, Fort
Washington, Pa., consists of Monitor
Systems, at home, and Stellarmet-
rics, Santa Barbara, Calif., the latter
specializing in aerospace. ... lotron
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Price for the service is $300 per

International, Inc., has been founded
by Peter Dietz in Sunnyvale, Calif.,
featuring its CADET program for auto-
mating engineering and manufactur-
ing processes, and COMET, display
retrieval system .

Philadelphia firm, Management Con-"

cepts, Inc., has created a Chicago
subsidiary, Malt Keyboard Dynam-
ics, Inc., to show trainees how to op-
erate any keyboard equipment now
used in dp, printing and publishing.
The reason for its name is Mrs. Lillian
G. Malt, an international expert in
behavioral science, who has furnished
the guidelines for the courses.

MERGERS,
ACQUISITIONS

Something new in tentative plans was
propounded when Clary Corp. an-
nounced it had agreed in principle to
merge with Addmaster Corp., but
neither one of the San Gabriel, Calif.-
based companies had decided who
would be the survivor, mainly because
they were waiting for the other shoe'to
drop on the merger rule changes ad-
vocated by the Accounting Principles
Board . .. But Automatic Data Proc-
essing, Inc., Clifton, N.J.-based com-
puter service center operator, went
ahead with its plans to add Delta Data
Processing, Inc., San Jose, Calif., to
its national network, on a pooling-of-
interests basis, which is one of the
practices under question. .. ..
Academy Computing Corp., the
time-sharing network based in Okla-
homa City, is continuing to spread its
web with acquisitions, the latest being
an agreement to absorb Compute
America Corp. (COMERICA), a
batch processing service and hard-
ware marketer, based in the same
city, but with centers and offices in the
middle west and eastern seaboard
cities.

NEWS BRIEFS

More Burroughs

While other companies cut back, Bur-
roughs Corp. has announced a spinoff
of its operations to create a new Sys-
tems Manufacturing and Engineering
Group, once part of the Business Ma-
chines Group. The new group will be

responsible for development and
manufacture of dp systems, while the
old group will remain in charge of mar-
keting them. In charge of the new
organization (nine plants, 13,000 em-
ployees) will be DuRay E. Stromback,
vice president/group executive; Rich-
ard Baily continues as vp/ge of the
older group. Both have been with Bur-
roughs for more than 20 years.

A Million for a Hundred

A million-dollar order for 100 mini-
computers was received by Com-
puter Automation, Inc., from a Sepul-
veda, Calif., company, Data Instru-
ment, Inc., to use in their DATAPLEX
systems. DATAPLEX processes busi-
ness data at point of origin for com-
puter entry, eliminates batching, cod-
ing, keypunching, verifying and pool-
ing, thereby claims it gets down cost-
per-unit record to .2¢ as compared to
5Y%24 for regular keypunch. CAl’s
models 808 and 208 will interface with
the system’s automatic cassette han-
dling unit, 170 writer, mag tape drives,
and a variety of options.

Testing, One to Three

Less than one third of the applicants
taking the DPMA data processing ex-
amination passed this year, it was an-
nounced. Certificates have been is-
sued to the successful 718, who were
tested on equipment, programming
and software, management princi-
ples, quantitative methods, and sys-,
tems analysis and design. Total CDP
recipients since the exam was first
given in 1962 now amount to 11,069.

All About Environment

A bill establishing an environmental
data bank, “central national deposi-
tory of all information, knowledge and
data relating to the environment,” is
being studied by a subcommittee
headed by Congressman John Din-
gell of Michigan, the man who intro-
duced it, and appears due for some
Congressional action this session de-
spite reported Administration opposi-
tion. If established, the proposed data
bank would be operated by a National
Environmental Data Bank Board
whose services, along with the bank
itself, would be available to Federal,
state and local governments.
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.~ What next? Multilayer circuit boards
Wlth electrical characteristics controllable
tosucha fine degree that designers can use
the' boards themselves as electronic
components, that’s what.

. 'But printed circuits are only part of the
story. We can :mmodestly state that we've .

s lpped more blts ° ‘hlgh speed — one




all other independent manufacturers make the entire mainframe, all the parts,
. combined. Plated wire memories with 150 ourselves. There’s not another manufacturer

nanosecond read cycle time speedsarethe ~  of mini computers that can say the same.

hot new item in our memory department We could go on and brag about all the

right now. big names on our customer list. But 'J
Aslong as we have printed circuits and enoughis enough.

memories going for us, wemight as well Lockheed Electr@r"cs

manufacture our own computer. And we Data Products Division

A Division of Lockheed Aircraft Corporation': - o
do. The MAC 16 control computer. We 6201 E. Randolph St., Los Angeles, California, 90022




Remember what elephants
never do?

And you’ve probably
heard that an elephant will
hold a grudge for years.
Especially against the fool
who woutd feed him tobacco.

But the truth is that
elephants are quite fond of
chewmg tobacco (so long as
it's not burning at the time).
And only elephant doctors
have very strong feelings
about it at all.

We ask this irrelevant
elephant question to jog your
memory. Of course we'd
rather replace it. Because
we're the memory company.
The company that makes a
whole line of drum and disk
memories and a brand new
controner

And we'd like to put
them to work for you. For
peanuts. -

CORPORATION

Precision Park, North Springfield, Vermont 05150
Tel. (802) 886-2256, TWX 710-363-6533

DRUM AND DiSK MEMORIES - CONTROLLERS

CIRCLE 124 ON READER CARD
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Laser Memory

The Model 6314 laser-based memory
system won’t be ready for deliveries
until August or September of 1971,
but it is far from a paper machine.
The memory is operating in proto-
type form now, and is actually a
scaled down version of the previously
announced Model 690-212 trillion
bit laser memory system.

The storage medium for the mem-
ory is a magnetic tape strip, rough-
ly 31x5 inches, in which small holes
are burned by the laser beam. The
holes are not refillable, so the mem-
ory lacks the ability to erase or
rewrite. Nevertheless, with the abil-

ity to access data in an average of
160 msec and transfer at up to
500kc, the 6314 should find homes
in many applications—in insurance
firms, utility companies, and title in-
surance records keeping outfits, for
instance—where records are fixed or
can be updated in ledger form. (The
user can leave blanks anywhere in his
records and later add information.)

Two versions are offered. Both use

four magnetic strips which are
wrapped around a single drum and
pass under the same read/write

head. Both store 10 billion bits of
data and, with the help of a Hewlett-
Packard 2116B minicomputer front-

end, look just like an M 2314 disc
subsystem to a 360 series computer
(but with six times the storage). The
two models differ in that one is de-
tuned to transfer data at 2314 speed
(312kc) rather than at 500kc. Prices
start at $360,000 compared to $248K
plus for a single nine-spindle 2314.
Rentals, including 24-hour mainte-
nance, will be in the $15,000 range.
PRECISION INSTRUMENT CO.,,
Palo Alto, Calif. For information:
CIRCLE 302 ON READER CARD

$1486 CRT Terminal

Display terminal manufacturers seem
to be playing “can you top this?” by
offering more and more features
and/or a lower price. Latest entrant
is the Series 400 paTAa-screeN Ter-
minal. The price figure above is for
the basic 12-inch screen (512-char-
acter display) model without key-
board; but adding another 512 char-
acters (you can have up to 1,536), a
keyboard (choice of three), and edit
capability, the price jumps to only
$2256. X
Other options available include a
special data panel containing color
messages of your choice on the
screen; 1/0 adapters for asynchro-
nous, synchronous, parallel and tty
operation; a memory; selective blink-
ing; multistation operation; format
protection; and hard ‘copy printing.
The vital statistics read: 68 5x7
dot matrix ascrr characters (up to 64
characters per line), four additional
special symbols, a refresh rate of 60
Hz, and a data transmission rate

ranging from 300 to 9600 baud. In-
terfaces for most systems will be
available along with the unit in Sep-
tember. TEC, INC. Eden Prairie,
Minn. For information:
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Microfilm Recorders

Joining the still select group of under
$50,000 computer output micro-
filmers is the cms-5000, a machine
which can be purchased in on-line or

off-line versions and which offers
many more controls than its immedi-
ate competitors. The 5000 receives
input format descriptions and tab in-
structions through a built-in single-
card reader, which enables it to print
Asci or 1BM-compatible tapes in line
printer formats.

An unusual feature the device of-
fers is on-line film processing, said to
slow only slightly the maximum 60kc
character printing rate (which is
equivalent to about 20,000 1pm).

Available with cameras for 16mm
or 105mm film or both, the 5000 uses
a B4-character set and lays its images
in either cine or comic format.

The on-line 16mm-only version
sells for just under $50K. To go off-
line with its own tape unit or to add
on-line film processing runs about
$10K more. Deliveries are slated for
the fourth quarter of this year.
COMPUTER MIRCO-IMAGE SYS-
TEMS INC., Chatsworth, Calif. For
information:

CIRCLE 304 ON READER CARD

Input Microfilmer

Making a microfilm copy of input
materials can be helpful or necessary
for oil companies and other firms
which process card invoices or in
other applications where it is unrea-
sonable to save the source data in its
original form. Most of these applica-
tions, however, require high speed
filming. The Input Image microfilm
recorder works at high speed—to
2400 documents per minute—and al-
so has the necat facility of working
on-line with an ocr reader or sorter, In
fact, the box is attached to a sorter or
recorder and becomes a part of it; the
path for each document is only ex-
tended a bit. There are no additional

August 1, 1970

input steps for the operator to take.
Imput Image uses film cassettes

and allows for photographing either.

or both sides of input documents,
and those documents can vary from

4x34 to 4%x8% inches, depend-
ing on the device to which the
imager is attached. Reduction ratios
to 40:1 allow for filming images in

.pairs across the 16mm film.

The idea was Terminal Data
Corp.’s. REI customers can obtain it
for use with their ocr systems for
about $1,950/month or $73,825 on
purchase. RECOGNITION EQUIP-
MENT INC., Dallas, Texas. For in-
formation:

CIRCLE 306 ON READER CARD

(Continued on p.72)
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Batch Terminal

If a “systems architect” is one who
assembles hardware and software of
various manufacturers to form a tail-
ored complex, then this vendor
should at least be called a “systems
constructor” for doing the same thing
on a smaller scale with a batch ter-
minal, the ¢ 500. Assembled from a
General Automation spc-12 mini-
computer, a 300 Ipm printer, 400
cpm card reader, and a Teletype for
an 1/0 console, the 500 is offered
with line communications interfaces
for 2000 or 9600 baud lines and per-
forms its code conversions—from Hol-
lerith to either EBCDIC, X5-3, Or ASCII—
within the software.

The standard configuration is de-
livered with 4K bytes of 2.16 psec
core, but this can be expanded to
16K in 4K increments. Priced at
$39,625 in the batch terminal ver-
sion, the system can also be ordered
in versions for off-line tape to printer
applications or for communications
work.

Software includes a card assem-
bler, conversational assembler, card
and tape 10Ccs, a basic utility sys-
tem, subroutine library, and a com-
munications controller routine. De-
liveries take 90 days. GH COMPU-
TERS, INC., Los Angeles, Calif. For

“information:
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300 cps Printer

This printer, the Lr 3000, fills the
void between the character-at-a-time
and high-speed line printers, accord-
ing to the manufacturer. Its speed is
300 5x7 dot matrix characters per
second, or 135 lines a minute, using
64 characters and 132 columns. The
print mechanism is a horizontal scan-
ning, rotating stylus with 12 impact
actuators. It is said to produce clear,
clean multiple copies.

Directed toward the oEm market,
the Lp 3000 features a $4,400 single
unit price, the result of st and the
simplicity of the print mechanism. At

present only an upper case character
font with some symbols are provided
with the ascii-compatible printer.

Delivery of the Lp 3000 will begin
in November and production quan-
tities will be available in the first
quarter of 1971. POTTER INSTRU-
MENT CO., INC,, Plainview, N.Y.
For information:
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Compact Computer

Datamate 70 is a 16-bit digital com-
puter for on-line data acquisition,
control and monitoring, time-sharing,
automatic testing and instrumenta-
tion, as well as educational applica-
tions. Micro-circuitry enables 1K of
roM and 256 words of scratch pad
memory, a l-usec add time cpu, and
space for 1/0 controllers to be housed
in a cabinet measuring only 1%x19x

. 20 inches.
Additional memory up to 32K, as

well as faster memories, are optional.
Features include 11 hardware regis-
ters—four of which are arithmetic
accumulators—an index register for
input/output at up to 1 megawords/-
sec., six addressing modes, built-in
add/substract (with hardware mul-
tiply and divide also available), 144
machine instructions, and up to 64
priority interrupts. Peripherals for
which interfaces exist are paper tape
and card equipment, magnetic tape,

disc, terminals, and communications
equipment.

Software supplied consists of an
assembler, a symbolic editor, relocat-
ing_loader, 1/0 drivers, diagnostics,
and a debug package. The mini costs
$5900 plus interfaces, cannot be
leased, and will be available in Sep-
tember. DATAMATE COMPUTER
SYSTEMS, INC., Big Spring, Texas.
For information:
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CRT Terminal

This Teletype replacement, the pp-
70 alphanumeric crt display termi-
nal, is available in 1024- or 256-
character configurations (with like
amounts of storage), has a built-in
modem for teleprocessing and a 50K
baud serial 1/0 interface for in-house
data communications, plus Teletype
and rs-232B interfaces.

Designed primarily for use with

the manufacturer’s own turnkey data
entry and communication systems,
each terminal has its own address,
which permits operation in a polling
scheme. It also has capability for
local or remote definition of charac-
ters; i.e., fixed, variable, duplicate or
highlight. This allows complete for-
matting and table selection.

The display can be configured in
8, 16 or 32 lines of 32 characters. An
optional feature is the addition of a
delay line that permits retention of
more than one page of data. Key-
board configurations include Tele-
type, keypunch, separate numeric
pad, and cursor control.

The price of the pp-70 starts at
$3500 for a single unit. Quantity dis-
counts and third-party lease con-
tracts are available. The first units
are being delivered this month. De-
livery is 60 days ARo. MARK COM-
PUTER SYSTEMS, INC., Plainview,
N.Y. For information:
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360 Commo Processor

cre (Communications Interface Pro-
cessor) is a turnkey system that en-
ables multiplexing of low speed ter-
minals directly into 360 computers
without software modification. Con-
sisting of processor, roM for multi-
plexing/demultiplexing and os com-
patibility, 360 interface hardware,
and line adapters, crp takes care of

code conversion, network mainte-
nance and monitoring. The system
supports up to 12 multiplexors over
full duplex, voice grade lines (1200,
2400 or 4800 baud) and up to 176
low speed (600 baud) lines. The
ceiling on the low speed lines is de-
termined by the number of channels
addressable by the 360 systems.
Software for cip includes auto-
matic polling as a standard feature,

code conversion, diagnostics and
executive programs. Basic price for
the crp is $65,000 and a number of
lease plans are available. Service and
installation are priced separately. De-
livery is four months aro. UL-
TRONIC SYSTEMS, Mt. Laurel,
N.J. For information:
CIRCLE 354 ON READER CARD
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Remote Card Readers

The admonition to not fold, spindle Plug the comDUter prOfit Ieak

or mutilate will continue to appear . h , -I

on punched cards even though this Wlt d penCI An idle computer costs money. But
family of card readers has a “high , - . ) .

tolerance” to those that are damaged there’s an easy way to keep it humming. Just pick up your
or abused. The units—300, 600 and pencil and let an OpScan® system do the rest. ® With an

OpScan system, you can transfer data from original source
documents directly to magnetic tape, ready for computer
processing. No keying operations. No large clerical staffs. No
modifications to existing facilities. ® An OpScan system can
read as many marks and characters as you’ll ever need. From
ordinary page-size documents to 1%-inch
garment tags. Or any other
format. ® OpScan systems

: o translate problems into the
1000 cpm models—are described as
heavy duty and are constructed language your computer )
around two large castings. understands. Contact Optical

A 1000-card input hopper has air Scanning for a” the facts‘

riffling, and there is a short (3%- It t to stem th
inch) - straight-through card track to § a great way 1o stem the

prevent jamming. flow of red ink.
The card readers are designed for
remote use by people with little or no OPTICAL SCANNING CORPORATION

computer experience. They are being
marketed to oem’s. Unit prices range
from $2395 to $3395. Deliveries are
scheduled to begin this month on a
60-day aro basis. DOCUMATION,
INC., Melbourne, Fla. For informa-
tion:

NEWTOWN, PENNSYLVANIA 18940 « PHONE (215) 968-4611
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Scheduling Board

A four-week computer scheduling
board handles one or more edp sys-
tems using magnetic “Action-Indica-
tors” with pre-printed activities such
as Open, Search, Delay, Test Re-
Run, Sort. Also included are self-ad-
hesive letter and number sets, mag-
netic data, month, and time heading
sets, chart tape, markets, and mag-

COMPUTER SCHEDUL

netic arrows. The 36x48-inch model
sells for $199. MAGNATAG PROD-
UCTS, Rochester, N.Y. For informa-
tion:
CIRCLE 311 ON READER CARD
(Continued onp. 74)
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Computer Family

This family of minicomputers ranges
from an 8-bit word read-only mem-
ory controller to a 16-bit 56K word
multiprocessor system. The Mod-
comp 1 is the roM controller. The 1t
and nr are 16-bit units with 4K to
32K words of 800 nsec core. Mod-
comp 1 has 256 to 512 (40-bit)
words of 200 nsec roMm, and Mod-
comp 111 has 256 to 1K words.

Other features include up to 15
general registers and up to six other
hardware registers, buffered 1/0 bus,
simultaneous direct access to main
memory for up to 16 peripherals, up
to 32 separate interrupt levels with
multiple signals per level, up to 141
instructions, plus hardware multiply/
divide and floating-point.

Modcomp software begins with
four executives and includes four lan-
guage processors (Ascir standard

FORTRAN 1V, a two-pass macro assem-
bler, a basic assembler that is a sub-
set of the first, and a ForTRAN-coded
BasicC assembler that will operate un-
der 360 pos and enable program
compilation on System 360).

Prices for the basic system with
roM will range from $5000 to
$10,000. MODULAR COMPUTER
SYSTEMS, Fort Lauderdale, Fla.
For information:

CIRCLE 313 ON READER CARD

Remote Batch Terminal

ComFile 88-33 is a tape-oriented
batch terminal with sufficient com-
puter power to do small business ap-
plications and control up to four in-
put devices.

The basic system consists of the
processor with 4K of 16-bit one usec
core, control software, 64K charac-
ters of tape cartridge storage, and an
input station. It can be expanded to
four input stations, either Asr 33 or
35 tty’s or the ComFile 88-03; four
tape pack units with a total of 288K
characters of storage; and 16K of
core. Other additions are a 132 col-

umn, 200 Ipm line printer; a 300
cpm card reader; and one or two
computer-compatible magnetic tape
drives.

The manufacturer is supplying a
series of application programs such
as forms generation, payroll, ac-
counts receivable and payable, plus
operator control software for infor-
mation entry.

The purchase price is $17,200, and
monthly rental on a one-year con-
tract is $500, including maintenance.
COMPAT CORP., Westbury, N.Y.
For information:

CIRCLE 314 ON READER CARD

Mini Tape Drive

The Model 3112 Synchronous Digi-
tal Magnetic Tape Recorder features
read-after-write electronics, 10 to 25
ips tape speed, and a rewind speed
of 150 ips.

The drive recording formats are 9-
channel, 800 bpi, or 7-channel with
200/556, 200/800, or 800/556 bpi
recording densities, and are 1BM
compatible. In quantities of 100 the
Model 3112 price is $2500; single
units cost $3125. KENNEDY COM-
PANY, Altadena, Calif. For informa-
tion:

CIRCLE 312 ON READER CARD

R-200-6
Other holders, trays and accessories available.
information sent upon request.

BEEMAK PLASTICS

7424 Santa Monica Bivd. Los Angeles, Calif. 90046 Phone: 213-876-1770

WM% BEEMAK
HAS A NEW

96 COL CARD HOLDER FOR
1.B.M. SYSTEM/3-

BP-930
with magnet

7
BP-900
for 96 col.

r

BP-130
Magnet
Holder

for 80 col. .
3% X T x %" |

~R-100-12

Free sample and

CIRCLE 58 ON READER CARD

BP-500
Programming Tray

BP-300
Holder for
51 col. cards.

0 gt agy

~ Write for 28 Page Hlustrated Catalog FR EE

« Keep your computer running—not idle.

» Schedule in 6, 10, 15 & 30 min. cycles,
for daily, weekly or monthly periods.

« Know in advance when slack periods or
heavy work loads are coming.

« Make changes & additions immediately.

« Every hour saved saves you $20-$40-$60.

Representation throughout most of the United States

Gomputer Scheduled
MAGNETICALLY

TELEPHONE 212.442-4900

(NETHODS RESEARGH

70 WILLOW AVE., STATEN ISLAND, N.Y. 10305

CIRCLE 167 ON READER CARD .
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Data Editor

eprTiT is designed to detect explicit
errors in the data that is input to an
edp system, “purify” data through
left or right justification and zero in-
sertion, and segregate the purified/
valid data from the errors. The user
directs EpITIT in how to distinguish
errors and what purification to per-
form through command cards. In re-
sponse, EDITIT sets up tables to per-
form these functions.

EDITIT output may be either to
tape or mass stordage devices, and can
be blocked if desired. The package is
written in coBoL; currently available
versions run on System/360 under
pos, Tos, and os; Honeywell 200 se-
ries; and Univac 1100 series. 18M
core requirement is a 24K partition.
EPITIT comes with documentation,

full job control for cataloging in the

user system library, and a 99-year

lease for $500. D. N. JAMES CORP.,

New York, N.Y. For information:
CIRCLE 317 ON READER CARD

Mini-cpu to S/360
This software package enables mini-
computers to communicate with a
System/360 by causing the minicom-
puter to simulate 1BM communica-
tions hardware, enabling the 360
programmer to use the BTan conven-
tions governing 360-t0-360 transmis-
sion. Thus, the minicomputer acts as
a remote batch terminal with the
System/360 as the central computer.
The software controls the entire
transmission  sequence, including
“handshaking” necessary to establish

line discipline, data transmission,
data reception, and transmit and re-
ceive in the same call. Data is  trans-
mitted in EBcpic, but the program
can be adapted to ascu if desired.
The package also contains the rou-
tines necessary to service 1/0 to an
auxiliary storage medium. Hardware

requirements are a minicomputer
with a modem interface and an
auxiliary storage device; and a

System/360 with a data set, the 2701
Data Adapter Unity with an spa 1i
adapter, and the minimum storage to
support BraM. Price is under $10K.
DIGISCAN SERVICES INC., Mel-
ville, N.Y. For information:
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$199.95 COBOL Documentor

The coBoL-MAP documentation sys-
tem provides two listings: the first
furnishes a standard alphabetical ref-
erence directory, indicating by line
number all references to every data
and procedure name; the second list-
ing—claimed to be unique—is a sub-
stitute for the coBoL compiler’s list-
ing. As well as the standard informa-
tion, coBoL-MaP charts bi-direction-
ally the label references to and from
each statement of the program. This
listing is set up as follows: at the
origin of each symbolic label, the sys-
tem provides a table of all line num-
bers that make reference to that la-
bel; also, at each statement that re-
fers to symbolic labels, coBoL-MAP

lists the line number of the label ori-
gins in the order of their appearance
in the statement. The complete sys-
tem comprises three programs—two
1BM DOs sorts, and compiler interface
—and costs $199.95, including docu-
mentation and one year of mainte-
nance. PIONEER DATA SCI-
ENCES, Wilbraham, Mass. For in-
formation:
CIRCLE 316 ON READER CARD

Microfiche Formatting

In an attempt to recoup program de-
velopmental costs, this jumbo-jet
builder is offering its own computer
output microfilm system called »ics
(Microfiche Interface Controller/

Processor System), an interactive
preprocessor designed to reformat or-
dinary print tapes for input to the
Stromberg DatagraphiX 4440 unit
and, at the same time, index and title
the frames. v

Basic requirements for running
mics are a 32K 360/30 or larger and
43 disc tracks. The price of $12,000
includes on-site installation, instruc-
tion, and maintenance. BOEING
CO., Wichita, Kan. For information:
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H-200 Inventory

The Profit i1 inventory management
system runs on Honeywell Series 200
computers with either tape or disc, or
both. Features of the system include
forecasting  techniques reflecting
both life-cycle and seasonal trends,
ordering techniques for independent
or joint item replenishment, and
warehouse-delivery schedules. The
idea is that by means of the system’s
automatic analysis of current data, a
distributor can immediately recog-
nize market fluctuations in item de-
mand and vendor activity and then
adjust his inventory to meet these
changing  conditions. HONEY-
WELL, Wellesley Hills, Mass. For
information:

CIRCLE 318 ON READER CARD
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Program Protection

It'll be pretty hard for someone to
steal a disc pack copy of your pro-
grams if you’re using Auto-Source.
The package centralizes all source
program decks onto a disc, where
cryptographic techniques scramble
them. Passwords are used to prevent
unauthorized access and modifica-
tions to a program. The package auto-
matically ‘compiles any program
through a control card. Auto-Source
also has the ability to compare the
operational program to the protected
program and note any discrepancies.
It runs on System/360 Models 25 and
up. Price is $3100. RAPID RE-
SPONSE SYSTEMS, INC., New
York, N.Y. For information:
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Payroll

This payroll package was designed
for the ncr Century 100 and 200
computers, but the producers will
implement it on other machine
makes at extra cost. Straight forward-
ly designated the General Payroll
System, it consists of about 20 cosoL
programs that handle the range of
payroll calculations, deductions and
reporting. It also does file mainte-
nance and provides an audit trail.
The programs require 32K of core
and some can be modified for 16K
machines.

The system is priced at $3000.
Systems and program documenta-
tion, installation, assistance, on-site
orientation, and instruction, and a
guarantee against program and sys-
tem errors are included. DCS, INC.,
Montoursville, Pa, For information:

CIRCLE 322 ON READER CARD
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What Memory-System Maker Is
Speeding Up the Cycle Time —
But Holding Down the Price?

Toko. Of course!

Beef up your tech-
nology with Toko’s
500 nanoseconds
Memory System
without raising your
costs.

Now rolling off
the production line,
Toko's HS500R Mem-
ory System offers
the following key
features:

% Access time of 250ns.
* Memory capacity of 4K words by

18 bits expandable to 16K words by 18

bits, rearrarigeable to multiples of 36 and 72 bits.
* Con}pact space-saving advantages—measuring 10" x19”

13-1/3"

Toko’s advanced electronic technology also enables it to provide com-
puter components, such as memory stacks. Contact Toko today for details.

[o, # TOKO, INC.

HS500R

Head Office: 1-17, 2-chome, Higashi-Yukigaya, Ohta-ku, Tokyo, Japan
[ Y TOKO N.Y., INC. 350 Fifth Avenue, New York, New York 10001 Tel: 212-565-3767
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Which would you rather have?
Fast drop in loading . . . or 15 minutes of agony?

Economics requires effi- words on a 4-track continu-

ciency at low cost. Take a
look at a Tennecomp TP-
1351 magnetic tape unit and
matching interface in action.
It's designed to eliminate
almost all paper tape input/
output operations. While in-
creasing the
speed of pro-
gram assem-
bly, loading,
#EETE data storage and
retrleval from 10 to 20 times.
TP-1351 stores up to 256,000

ous-loop cartridge that also
eliminates handling prob-
lems common to paper
tape. That's efficiency. For
the low price of a TP-1351
you can't afford not to use

magnetic tape with your -

mini-computer. All for under
$2,000. That's economics.
Write or call for complete
information on the Tenne-
comp TP-1351 Magnetic
Tape Unit and other peri-
pheral computer products.

TENNECTHP 5YSTEMS e

795 Oak Ridge Turnpike * Oak Ridge, "Tennessce 37830 *Telephone: 615-482-3491
CIRCLE 110 ON READER (ARD

PEOPLE

A former director of management sys-
tems for 1BM, James T. Lawson, has
gone over to Ultronic Systems Corp.
as president, succeeding Robert S.
Sinn, company founder, who be-
comes board chairman. Ultronics, a
Sylvania company based in Mt
Laurel; N.J., makes peripherals and
data communications equipment,
specializes in brokerage-financial sys-
tems. . . . One of the six Univac break-
aways who founded Mohawk Data
Sciences Corp. six years ago, Richard
P. Rifenburgh, has been named pres-
ident of that company on the recom-
mendation of another founder, V. E.
Johnson, who passed on the post, but
remains chairman of the board, “es-
tablishing directions, markets and
products for the company.” . . . Res-
ignations came from two big-time,
topline, longtime execs: Jack De-
Vries, chairman and president of
Computer Applications, Inc., since
1961, was replaced by Joseph A. De-
lario, president of E.B.S. Data Pro-
cessing, CAr's comparatively success-
ful service bureau operation; and
Harvey Goodman, founder, chief ex-
ecutive officer and chairman of
DPF&G, said he wished to devote
more time to his family and personal
interests—and pPr&c has had a bad
year., . . . After looking for a long time
since the departure of Ed Hecht last
fall, Sterling Computer Systems, Inc.,
Houston, has found a new president,
Thomas E. Holdsworth, a recruit
from 1BM’s Service Bureau Corp.
with 13 years’ experience. Mean-
while, the parent company, Sterling
Electronics, has pledged a 77% inter-
est in scsI to secure an extension of
its $9.5 million bank debt for two
more years. . . . Victor Comptometer
Corp. has brought in new blood with
the election of George W. May as
president and chief operating officer.
May was president of Litton’s Kim-
ball Systems Div. He succeeds Alvin
F. Bakewell, 69, who first came to
Victor in 1927 in export sales, and
will now be vice chairman of the
board in charge of international op-
erations and electronics and research
activities. . . . General Dynamics has
brought over Dause L. Bibby to be
president of Stromberg DatagraphiX,
Inc., San Diego, in addition to his
duties as president of another ¢p sub-
sidiary, Stromberg Carlson. Former
president Carl V. Shannon will be on
special assignment with Gp president
Roger Lewis. |
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WASHINGTON REPXRT

NAS REPORT EXPANDS Interfaces between terminals and the public telephone

TERMINAL MARKET . system don't have to be supplied exclusively by the
carriers; a standardization-certification program
can be established to qualify independently-made
terminals with built-in interfaces.

This was one of the key conclusions recently
reached by a National Academy of Sciences Panel in a
long-awaited analysis of the foreign attachment
problem. By endorsing interface standards, the
panel has laid the basis for much wider use of
foreign attachments, which ultimately could
produce new markets for independent terminal makers,
and better service for telecommunications users.

The adoption process is certain to take quite
awhile, though, if only because the panel recommends
a "step-by-step development" and "carefully" phased-
in implementation of the interface standards and
related component and equipment certification
procedures. But even before FCC can begin thinking
about development and implementation, it will have to
give the disputants time to argue about the adequacy
of the NAS report, the effectiveness of the standards-
certification approach, and the kind of organization
needed to carry out the program.

One question sure to be discussed at length in
these comments is whether the carriers should
continue supplying some terminal interfaces on an
exclusive basis, outside whatever standardization-
certification program is established. The NAS panel
dodged this issue by concluding that either approach,
"alone or in parallel, in such proportions as non-
technical factors might determine, can supply the
requisite degree of network protection."

' In any event, there is no doubt about Ma Bell's
opinion. Shortly after the report was released an
AT&T press release announced that "The...recommenda-
tions on enforced standardization and certification...
provide an added and complementary method of safe-

. guarding service quality...We look forward to
working with all interested parties in considering
the possible implementation of the standardization

" and certification program recommended by the panel.”
(Emphasis added.) .

DOD PUTS THE HEAT ON New Pentagon regulations require a supplier of
SOFTWARE SUPPLIERS separately priced software to guarantee that his

' program will perform stipulated functions on
designated equipment’; run times, core requirements,
terminal response times, and other performance
characteristics must also be stated in the contract.
A benchmark test is required before acceptance of

a program, and DOD demands unlimited rights to

all programs, data bases, and documentation that
results from development-type software contracts.

CAPITOL ARRIVAL VIP Systems' newest software product is a highly
interactive audio response system named Lawrence
Andrew Frazier. Lawrence, born June 4th, was
developed jointly by Mr. and Mrs. Louis Frazier. He
is VIP's marketing manager; she, more widely known
I as Joan Van Horn, is president of the company.
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A funny thing happened
on the way to becoming better than keypunch.

We became better
than key-to-tape, too.

Third generation hardware has been around for years. Now we've developed

a sophisticated data entry system that makes the most of it.

eylaogic

PENTA COMPUTER ASSOCIATES, INC.
Deliveric's now beirnig made. 964 Third Avenue/New York, New York 10022

A REDCOR Subsidiary
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YIATRON WARRaANTY

FREE OME YEAR

HMAaRRANTY ON ALL

FERTS
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SERVICE CENTER

i

to keep you sold

For more information

Your local VIATRON dealer can give you

the complete cost/performance story. For the
name of the dealer nearest you, write VIATRON
Computer Systems Corporation, Dept. D-14,
Crosby Drive, Bedford, Massachusetts 01730.
Telephone (617) 275-6100.
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