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A TEK TALK SYMPOSIUM

This century, two technological break-
throughs have been termed major
enough to mark turning points in his-
tory. One is the atomic bomb.

The other is the computer.

Barely in its babyhood, the computer
already has an awesome involvement in
our world. It promises to leave no area
of human life untouched.

In 1956, computers numbered in the
hundreds. Today, there are over 30,-
000 just in the US. (One company has
a backlog of 12,000 orders for its newest
model alone.) The nation’s computer
power now is enough to make about five
billion computations per second. Should
that power falter, the result would be
chaos.

One large computer can do more cal-
culations in an hour than a stadium full
of scientists could do in their lifetimes.
A computer can do the arithmetic of
500,000 men using desk calculators.

On the other hand, computers are
electronic idiots: They can do nothing
at all unless some human instructs them
to. Still, their list of achievements is a
formidable one:

Operating at the speed of light, com-
puters navigate ships, schedule airliners,
run refineries.

They can, with some limitations,
translate languages; read articles and
summarize them; turn an engineer’s
sketch into an exact drawing, and show
the design from any perspective, im-
mediately; compose music; write poet-
ry; beat anyone but experts at chess;
trigger—or avert—an H-bomb holo-
caust.

Linked together, they help man do
centuries worth of calculations in sec-
onds, making possible the impossible—
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like orbiting a spaceman and bringing
him back.

They control much of our electricity
flow; route long-distance phone calls;
set type; mix sausage, and cement; fore-
cast weather, elections and the stock
market.

The trite word “revolutionary” has
been applied to the computer’s activi-
ties in two areas: Information proces-
sing, and automation. It can not
“think,” but it does faster and better
some of the processes we've loosely
called thinking.

In tribute to the computer’s role,
ours has been called the “cybernated”
generation. In it, the US has hit an
all-time high in employment. Yet, be-
cause they do away with the need for
human “intervention” in so many busi-
ness, technical and social applications,
computers are looked on with some
apprehension. One government report
says that each week 35,000 persons lose
or change their jobs because of com-
puterization.

Because of computer-aided automa-
tion, youwll find three men running a
36-acre oil refinery in the South. Four-
teen men in a single glass plant can
produce 90 per cent of the US’ needs
for light bulbs—plus all its demand for
radio and TV tubes (other than picture
tubes)! Some sociologists foresee the
day when only a wee percentage of the
“work force” will have any work. Of
course, similar dire predictions have
been made many times before, to no
avail.

Whether its net effect will be to
enhance man’s abilities or to supplant
them, one thing is clear: The computer
is helping force a solemn look at what
is man’s work to do, and what is the
machine’s.

What about Tektronix?

It is a highly computerized company.
Computers write your paychecks, doing
in hours what would take a manual
system days. They predict our needs
for parts and materials. Our credit
program is automated; the computer
selects the proper letter to delinquent
customers, and writes it. (Or it may
notify our credit manager: “You have
a serious collection problem with Jones
Company . ..”)

Computer tapes run multi- punch
presses in our Metals building. In Engi-
neering, 30 to 50 circuitry engineers
have learned to write computer pro-
grams. And in the near future—experi-
mentally—computer units will be instal-
led in one assembly plant to “capture”
production information.

But today’s achievements are as
nothing compared with the vast role
computers will assume tomorrow—
when they’ll “think” in English.

They’ll land planes without pilots,
run laboratories and supermarkets.
Home telephones someday will be link-
ed to a global computer system provid-
ing services ranging from banking and
travel facilities to library research and
medical care. You’'ll converse with com-
puters as easily as you now talk on the
phone.

Computers will keep updated medical
profiles on each person from birth—
and on every known ailment, for physi-
cians’ immediate reference. Computers
will tell the farmer when to plant, when
to fertilize and when to harvest.

The most profound changes will be
in education. Personalized in-depth in-
struction through “learning machines,”
like those in science-fiction stories, will
soon be a reality.

Using computers, man will be able to
capture and catalog virually all infor-
mation, and make it instantly retriev-
able. The mass of obtainable computer-
ized data about each person has raised
worries about invasion of privacy, and
the fear that machines will make “deci-
sions” about people (whom to hire,
whom to promote).

Despite the computer’s complexity
and cost, its use is growing at a fantas-
tic pace. It may enable an advance in
the thinking process more radical than
the invention of writing. The computer
promises a millionfold increase in our
ability to handle information!

It is taking new forms, including
desk-top keyboards and TV-like re-
receivers. Already, through “time-shar-
ing,” the capacity of a giant computer
system can be simultaneously used by
large numbers of people.

Already, computers control some
plants’ billing, shipping and warehous-
ing; order materials; calculate how
much of what to produce.

Already, computers tell some depart-
ment stores who the best prospects are
for certain merchandise; tell a food
company when to offer special “deals”;
help select advertising media for proper
audience coverage.

Already, some computers can “learn”
—from their own mistakes.

People, while applauding computers’
growing exploits, also voice some nag-
ging fears: “Will we be forced into
lives of idleness? Will we grow resent-
ful and maladjusted in a computerized
society? Will computers be watching
us? Will we become machine-like our-
selves? Will we become obsolete?”’

Is the computer a master or servant?
Clearly, it can become either. Will it
make decisions? That depends on how
you define “decision.” Can it really
think? It depends on what you call
“thinking.”

“The potential for good in the com-
puter—and the danger inherent in its
misuse—exceed our ability to imagine,”
says Dr. Jerome Weisner, MIT Dean of
Science. “Our only hope is to under-
stand the forces at work, and take ad-
vantage of the knowledge we find . . .”

continued

3



AN
FORCE

TO
RECKON

WITH

The following discussion — among
Vice-President Bob Fitzgerald, Compon-
ents Manager Derrol Pennington and
Data Services Manager Dwain Quandt
—is a step in the direction of under-
standing.

DERROL PENNINGTON and BOB FITZGERALD

What are some ways Tek now uses
computers?

Derrol—Tek’s uses fall into neat cate-
gories: (1) Routine things, like pay-
roll; (2) Non-routine operational in-
formation, which fluctuates and re-
quires new reports from time to time;
and (3) Automation and mechaniza-
tion.

Dwain—Some uses are: Production re-
porting information, payroll processing,
Accounts/Receivable and Accounts/
Payable, inventory control, parts re-
quirements explosion, many accounting
processes

Derrol—To Manufacturing, data proc-
essing is a means to handle informa-
tion. It has two tremendous advan-
tages:

It can cope with huge masses of infor-
mation, and it can do so in an ex-
tremely short time.

Fitz— . . . . And it sorts, clarifies and
relates the data.

Derrol—Data processing provides in-
formation in time to make a decision.
Computer people define ‘real-time”
systems as those providing instant in-
formation. But for Manufacturing, in
many cases, information within a week
is adequate.

I try to get through to our employees
that data processing is a tool—not a
savior. It won’t make them wiser, or
give them better judgment.

Sometimes people want to use data
processing without first defining their
problem. All they’d get would be a
report with the same built-in uncer-
tainties, inadequacies and confusion—
but they’d get confused faster.

An inexperienced person tends to
read a data-processing report—much as
we sometimes read the newspaper—as if
it attained some virtue by having gone
through data processing .

How does our computer use com-
pare with that of other companies?

Dwain—We spend proportionately less
than most. But we’re definitely ahead,
both of local companies and of similar
manufacturers. Our systems are more
advanced; we get more information;
and we're more automated. Still, we’re
in our computer “infancy”.

Fitz—1I, too, feel we’re well out in front
—in diversified use of computers by all
segments of the company. Not just



purely accounting operations, like many
companies, but strong use in material
control and manufacturing support.

Probably we're less advanced in com-
puter use in Engineering. (I'm not
sure this is bad. Some companies are
advanced in this use, but it doesn’t
necessarily improve their profit-and-
loss statements.)

Derrol—When Tek was small, we op-
erated—pretty efficiently—by “seat-of-
the-pants™ management. A competent,
knowledgeable manager could person-
ally grasp all the input needed to make
decisions. The guy who made decisions
often made the right ones intuitively.

Now, each top manager depends on
information from a number of systems.
For Manufacturing, data processing is
one of the most important.

DWAIN QUANDT

We may have gone too far sometimes,
and too slow other times—but we've
learned from our errors . . . . I think
Tek looks at the computer fairly ob-
jectively. We’re not afraid to use it.
Neither are we obsessed with what it
can do.

What does the future hold, as far
as Tek’s computer use goes?

Dwain—Ten years ago a computer
could add two four-digit numbers
40,000 times a second. Today it can
add them eight million times a second.
Tomorrow . . . . ?

In the past we've tended to think of
machine applications as independent.
Today, the output from one system is
the input for the next.

Our “third-generation” 360 computer

is oriented toward an information sys-
tem, to gather all information into a
“data bank” with remote input-output
stations throughout the company (type-
writers at first, display devices later.)

With display devices, a person will be
able to seek information instantly-—say
to check records and tell a customer
where in the plant his on-order in-
strument is, and when it will be ready.
Now, it takes lots of paper work and
telephone calls—and it takes too long.
In three to five years we’ll have many
devices, providing this information in
10 to 30 seconds.

Derrol—A company with 7000 persons
has no alternative but to use automatic
devices to collect and disseminate infor-
mation.

We're really talking about how to
achieve decentralized management. In
a centralized system, all information
comes into one point; decisions are
made, and orders issued. You need in-
formation there only. In such a sys-
tem, people down the line are not
“managers,” but sort of administrators,
carrying out a set of orders. Whether
these orders come from people or ma-
chines hardly matters . . . .

Tek is basically a decentralized com-
pany; we encourage decision-making
at the lowest appropriate point. And
the thing people overlook is this: The
need for information in a decentralized
company is far greater than in a cen-
tralized company. All information must
be available to managers at all levels
so they can make decisions. It’s been
said that “The price of autonomy (or
“decentralization”) is full disclosure.”

The advantage of a centralized system
is that the need is less critical for high-
caliber middle and lower management.
The disadvantage is that the strength
is all at the top.

Dwain—Someday an order from the
field may come direct to a computer
programmed to see what instruments
are in the warehouse. It tells the field
office if instruments are available. The
field says to ship, or not. The com-
puter notifies the warehouse; it up-
dates inventory records, reducing the
on-hand quantity of instruments; it
triggers the invoice, and sends it to
the customer.

If the instrument is not available, the
computer sees what the in-process
situation is, checking against other or-
ders, and notifies the field. Also, it
could look at the parts inventory and
(if parts are not available) issue pur-
chase orders to a vendor. It could look



at the Tek-made parts inventory and
issue work orders to a plant to build
those necessary. It could even notify
a numeric-control machine to begin
producing—and it could do produc-
tion rescheduling.

Who licks the stamps?

Dwain—It does sound like the com-
puter is doing the entire job.

But people will always have to make
the final decision. The field office
decides “yes” or “no” on shipment;
the warehouse may reject the shipping
document. The buyer may question the
purchase order—he may know a better

vendor . . . .

How long would the process you’ve
described take?

Dwain—About half a minute. This
is considered a “real-time” (continu-
ously updated) system. Often a “right-
time” system is all that’s needed—to
yield information, as Derrol said, in
time for a decision.

In 15 or 20 years, maybe all systems
will be classified as “right-time.” Field
offices will be able to interrogate the
computer itself.

Probably in 10 years many TelStars
will be available for data-processing
rental. We’ll be able to transmit data
overseas without using phone lines or
trans-Atlantic cable.

What are some major worries about
the computer’s role?

Dwain—People may feel that every-
thing gets wrapped up in the computer,
and can’t see what’s happening—they’ve
lost the ability to look at information
when they feel like it. But, once we
have remote terminals, they’ll be able
to find out information—more than
ever before, and far faster.

Fitz—I happen not to be terrified by
computers, having worked fairly closely
with them. But I sure understand the
feeling of people who are. The inside
of a ship perturbs some people. Others
feel uneasy in engineering or produc-
tion areas. All that complex equip-
ment doing something they don’t under-
stand makes some uncomfortable.



“...there's nothing

Derrol—Some people feel computers
restrict their freedom. This means to
me they don’t understand what data
processing ought to do. It doesn’t
make decisions, which would be a true
restriction of freedom, but increases
freedom by providing better, more time-
ly information for decision-making.

How about the freedom to play a
hunch?

Derrol—A guy still will be able to do
this. A manager’s job is to assimilate
all the input he can get. Data process-
ing is only one input.

Fitz—Some people will have less “free-
dom” in their option as to how (and
often whether) to record, classify and
analyze information.

Information a manager formerly
might have been able to keep in his
head, he now exposes to others’ scrutiny.
Then, in his reports, he could be sub-
jective in how he presented informa-
tion—and sometimes in what he pre-
sented. But mechanized information
systems mean his subjectivity is weighed
against the requirements of machine
logic. Other people are exposed to his
conclusions. The consequences of his
acts are “quantified,” and judged.

A subjective manager can be damn
good. But my premise is this: Data
gives you an opportunity to do a bet-
ter job than you'd do without data.
The system may take away some man-
agerial prerogatives, but with disclosure
to others comes true freedom. The
manager, because his moves are exposed
to people who will be able to help, is
unencumbered to do a job freely.

We need systems that promote full
disclosure. Our 25-manager Council is
a sort of example. We could set up
strict rules so no manager could get
into trouble. But we prefer to have a
system of meeting often enough to ex-
change information that he can’t get
too far in trouble.

Some people worry about insidious
regimentation going along with com-
puters—something you don’t suspect
until you’re sucked into it. The com-
pany doesn’t want that to happen.

more inhuman than tedious work; we want
the qualities of a human being..."”

We try always to have jobs that ex-
pand. A person tends to look at his
job in terms of his abilities as a per-
son. And that’s proper; a broad job
helps him learn about his human capa-
bilities.

We give considerable study to any
machine project. Part of that study
is to look at the human consequences
of new moves—such as source report-
ing. Also, a company can safeguard
against poor use of computers—or of
humans—just by having alert managers.

Dwain—In the near future, we’ll have
a data-collection system in one plant
on an experimental basis—using devices
that capture production information
without the employee spending undue
time reporting. Some people feel the
time they take in reporting detracts
from their main job, producing. These
devices will make reporting easier.

The employee will simply insert a
card into the data-collection machine to
report the quantity (of parts or what-
ever) worked on. The data is captured
on tape and processed on a computer
that evening. Reports are on the man-
ager’s desk in the morning, telling him
the status of his workload.

Fitz—This whole business of reporting
is hard to get at. Reporting each single
move you make would be onerous; on
the other hand, having no one know
what you’re doing would be intolerable
to you.

Dwain—People need to realize that
these devices are not “machines watch-
ing people”. The systems that comput-
ers serve are designed by people—
people who will need information from
you, in some form, in any case. We
feel the better the information, the
better for the company—and for the
individual.

Derrol—We once thought having in-
spectors would insult the workers. But
most employees now see them as aids,
not policemen.

How about the much-discussed
“technological unemployment™?

Fitz—Nobody has proved to me that
society has been more harmed than ben-

efited by increasing technology. Cer-
tainly some are out of work through
“technological unemployment”—but a
lot more are out of work for other
reasons.

And, non-advanced countries are
characterized by much unemployment.
You won’t find technological unem-
ployment in New Guinea . . .

Dwain—People “replaced” by compu-
ters are “invisible”; that is, they’re
people whom, had we not been com-
puterized, we would have had to hire.

Fear that computers may do away
with your job is a legitimate concern.
But people who have this concern have
it because they don’t understand.

No one has lost a job at Tek because
of computers. This year—computers
and all—we've looked hard for more
employees. Including clerical ones . . .

Derrol—We'll always need clerical jobs.
You never want to plunge into a ma-
chine project until you've gone through
it manually. Intermediate experimental
manual systems are flexible and effi-
cient—and machine programs can be
expensive.

Dwain—It takes a long time to set up
programs. Implementing computer sys-
tems takes a very long while —six
months to a year, or longer. But proces-
sing time is very short—a half hour to a
day. This is just the reverse of manual
systems, which you can change, say, in
a week.

If you compare a machine program
with hiring enough clerks to do it, the
cost might be twice as much for the
latter.

Once a system is set up and “debug-
ged,” chances of machine error are
slim. (This is not always true of
people).

Derrol—In the case of automated tool-
ing and milling machines, we’re supple-
menting skills that are in very short
supply already. Numeric control merely
extends the skills of available tool and
die makers. Insertion machines and
automated circuit-board drilling replace
tedious, monotonous operations.



Fitz—But automated manufacturing
processes are somehow looked on dif-
ferently. A computer-tape-driven mil-
ling machine doesn’t bother people as
much as a machine that gives informa-
tion—and sometimes instructions.

In almost no time, a computer could
tell you the best possible sequence for
putting a tape-driven machine through
a dozen milling steps. That way, one
technician can set up problems so many
people can solve them.

A high degree of skill is required to
do one part—but to use the same skill
on 20 is highly wasteful. (Compare this
with a designer drawing a separate
design for each of 20 identical parts.)

Do you foresee a decline in number
of Tek employees as computers con-
tinue to make inroads?

Dwain—No. I look for continued
growth. Some people will accept other
positions at Tek—including some jobs
that don’t now exist.

What about those people whose jobs
vanish?

Dwain—Their responsibilities will
change, or they’ll assume other responsi-
bilities. This requires that they gain a
better understanding of what the com-
puter can do—for them.

In five years, most of our company
systems will use computers. Everyone
will be indirectly affected, more in con-
tact with the machines. Responsibilities
will change, and opportunities to ad-
vance will be upgraded. Not just man-
agers, either—potentially, everyone.

Derrol—I don’t think we need to worry
greatly about technological unemploy-
ment here. We're still a state-of-the-art
company. Parts, processes and materials
are changing rapidly, limiting our use of
automatic techniques.

Data-processing equipment is merely
an extension of the pencil, just as earth-
moving equipment is an extension of
the shovel. But we still have a heck of
a lot of shovels. And pencils. The com-
puter is essentially no different from
other tools. I see no social, or other,
revolution coming.

Fitz—In the Electrochemistry building,
a number of people now make etched
circuit boards; thus, fewer people in
Manufacturing are building and assem-
bling components and ceramics onto
mounting boards. We’re replacing other
manual tasks with the automatic-inser-
tion machine and the automatic solder-
ing machine.

We get tremendous ‘“‘technological
unemployment”  exposure—constantly.
Diodes, transistors, integrated circuits
are facts of life. Sure, some people lose
or change their jobs as technology
changes—but a heck of a lot more gain
jobs.

The worst technological unemploy-
ment is when the competitor comes up
with one of these new techniques, and
we don’t. There go all kinds of Tek
jobs . . .

What have been the major effects
of the computer so far at Tek?

Fitz—It’s been an enabling tool, al-
though sometimes aggravating (in that
computer errors, when they occur, are
massive errors.)

It’s hard to express in a meaningful—
or general—way, but I think we have
upgraded jobs here already. I've had
experience as a buyer, doing computa-
tions—the same computations, essential-
ly, for five years. Hardly a fruitful long-
term human prospect. The time a buyer
spends doing that, he’s not doing some-
thing more expanding.

We should enable a machine to take
over such routines. For a person to pre-
fer tedious daily routines is not healthy.
We want the qualities of a human being.
In that sense, you’ll never have “tech-
nological uemployment”.

This seems to counter the fear that
machines, being inhuman, will make
people more machine-like also.

Derrol—There’s nothing more inhuman
than tedious, monotonous work.

Fitz—That’s true. The person who is
really machine-like is the person who
gets into a rut. If you come to love
routine, you’ll never get out of the rou-
tine. On the other hand, a person with
new experiences—even unpleasant ones
—is growing. And growth helps him
maintain his human capabilities.

People also seem to fear that compu-
ters will make their jobs suddenly and
radically change. I believe their jobs
will change—and grow—far more be-
cause of their own personal develop-
ment than they possibly could through
some technological process.

Our lives are increasingly involved in
computerized records: Fingerprints, tax
returns, miscellaneous information . . .
Yet the change this represents hasn’t
been felt suddenly—and it has made our
lives “better,” however you interpret
that term.

Popular magazines talk about com-
puter programmers as the “new
priesthood.” Is that concept valid?

Derrol—We haven’t made a “priest-
hood” of tool and die makers, although
we depend on them greatly—or even
engineers, on whom we depend totally.

The data-processing field will be a
good entry into upper management—for
those people broad enough to grasp the
significance of management decisions.
Middle and upper management must
develop a feeling of how data proces-
sing should be used. They’ll depend on
technical assistance to do this, since
there’s nothing simple about computers.

Dwain—Today there is a shortage of
computer programmers but, in 15 to 20
years, programming will change drasti-
cally. “Richer” languages are being
developed to ease the communication
problems between man and computers.

Today’s programmer’s job will defi-
nitely change in the near future, just as
other professions have done and will
continue to do.

Wil these “richer” languages be our
own, or a “ Me Tarzan - You Com-
puter” jargon?

Dwain—Our own conversational langu-
age. The programmer will become a
systems designer—far more problem-
oriented. Also, in 10 years we’ll have
a display unit by each manager’s desk
so he can “talk to” the computer and
see the answers.

What requirements will the com-
puter place on employees?

Dwain—A manager must sit back and
think: What does he want to get out of
the system? It's hard to have second
thoughts when the system is so costly
and uses so much time to set up or
change. The average report now may
cost $500 or $1000 in setup time alone.

Derrol—The manager’s job is to use
all resources at his command to achieve
some economic objective. The computer
has given him a valuable new resource
—but it’s not his sole resource.

Information processing is costly if the
information is not needed, or not accu-
rate. A lot of times, also, a manager
already has made his decision. If he’s
at that stage, he doesn’t need more in-
formation.

Dwain—The manager will need to be
more analytical. He’ll rely on informa-
tion from the computer (put into it,
remember, by people). He’ll often have
to ask, “What effect would this deci-
sion have on company profits?” I'm



“...the worst ‘technological unemployment’
would be if a competitor came up with new
technigues and we didn't...”

speaking of the computer’s ability to
simulate—to ask “If we had certain
information, would it be useful?” To
simulate, by machine, a number of ways
to handle a theoretical, or future, prob-
lem—and study the “consequences” of
each.

Derrol—Simulation will become more
and more important as we get into
more sophisticated management. But,
for us in Manufacturing, data process-
ing will continue to be most helpful in
dealing with huge numbers of parts,
requirements, planning, scheduling,
loading and —recently—interactions be-
tween parts and raw materials. Things
we can’t handle by manual calculation.

Fitz—Among Tek’s expectations of its
employees, as the computer expands, is
that they get an appreciation of what it
can do—and of its limits. The more
directly they're connected with a com-
puter, the more they need to appreciate
it.

The depth necessary will depend on
your degree of involvement. Most
people can appreciate the telephone,
but have no appreciation of the com-
plexities involved in getting phone ser-
vice. And they don’t need to . . .

Derrol—It’s essential that young man-
agers “on the way up” understand this
tool—not look on it with awe but, just
as I use a slide rule, acquire familiarity
with, and master, it. Most of our plant
managers have been to IBM for a com-
puter seminar. We’ll see that the rest
get there.

Do you foresee a changing ratio of
managers to non-managers?

Derrol—I do see a growing number of
technicians in areas like Data Proces-
sing—not necessarily management, but
adjuncts to it—and a growth in indirect
employees.

For example, automated machines
will require fewer direct-labor people,
but additional programmers, and more
maintenance technicians to keep this
complex equipment running. Probably
also they will require more (and more
skillful) schedulers and loaders.

Houw far down the line should people
become computer-oriented; to what
degree; and how should they go
about it?

Derrol—Our idea now is to direct our
training and expectations at those who
will assume higher roles—or broader
roles. But all employees need to be
aware of the computer. For one thing,
they’ll provide input to the system.

continued on page 25
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computers, continued

They must appreciate the need for ac-
curate and timely information. Care-
lessness could make the whole process
fall in.

Dwain—Helping the employee inform
himself is a problem for management.
We must provide training. For our
part, well continue our own data-
processing courses. And an employee
can read articles on computers to find
out how they perform and their capa-
bilities.

Derrol—Actually, managers have no re-
luctance to use data processing. I sus-
pect most of them overuse it.

The need is to convince them it’s not
an automatic solution to all difficulties.
Sometimes data-processing people add
to the problem, if they assume the man-
ager has identified his needs. If you
don’t talk through your problem, no
program writer can save you.

Fitz—Some things, once you have them,
you can use and use, with increased unit
value—like highways. The computer
isn’t one of those things.

I think Derrol has the key: Overuse
is when you do a job more because com-
puters can do it than because such data
analysis has value. I'm sure we do a
lot of reports on machines that we
wouldn’t do had we analyzed better.
And even if a manager does think out
his problem, he’s not always in a posi-
tion to evaluate how much the com-
pany should spend to give him his infor-
mation.

It’s easier to measure the value of
something tangible, like a desk, than
the value of timely information, or
someone’s use of it.

Do you intend, in the Data Proces-
sing committee, to make this kind of
cost as “visible” as, say, the desk?

Fitz—That’s a good point: The invisi-
bility of this kind of decision and its
cost—even to considerate people. On
the other hand, if you hire a person,
that’s immediately noticed.

Computer people say, jokingly, that
if machines ever start to take control,
you can always pull out the plug—
a negative approach. What WILL
the ultimate man-machine relation-
ship be?

Derrol—Even machines with social im-
pact are tools—doing things that have
been done before (although clumsily, by

TEKTRONIX" NEWEST COMPUTER, the “third generation" IBM model 360, may be used
for both business and scientific applications. It's shown with Dwain Quandt.
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machine standards). I don’t see the
computer as being as revolutionary as,
say, radio or TV—vhich did things that
weren’t ever done before.

Science-fiction accounts of machines
taking over are written by people who
lack understanding. (I'm not saying
that data processing can’t be misused
—by people, for instance, who put in
inadequate information and then base
their decisions on the machine’s output.)

The day a manager does something
just because the machine said to would
be a sad day. It the answers came from
machines, there’d be no need for man-
agers.

Maybe that’s one of the manager’s
worries.

Fitz—But an unrealistic one.

The computer does let man do jobs
he couldn’t do even with a large number
of people. The logic required to cal-
culate force and direction of earth
satellites requires immense computer
systems—and centuries’ worth of com-
putation. Still, the success of our astro-
naut program has rested with human
judgments. As to the worry about
machines giving us instructions, I dis-
agree that this is always bad.

For instance, in an air terminal, a
“machine” tells you flight such-and-such
leaves at 10:02. That’s very helpful
information—whether or not you con-
sider it an “instruction” to get on

board.

There is a difference between looking
at something that tells you what to do
and something that gives you informa-
tion on which you act in full confidence.
A whole lot depends on your attitude
toward information; it’s the difference
between “instructions” and “orders”.

Derrol—I think the thing is this:

Not only would an organization in
which machines give orders be undesir-
able from a human standpoint; it also
would be ineffective—too rigid and too
inflexible to work.

No matter how far we go with com-
puter technology, the manager will as-
similate all information—and make the
decisions.

One mark of civilization was the be-
ginning of the use of tools. Man now
has control over more and more sophis-
ticated tools. The machine can’t have
mastery—unless ‘we all quit thinking.
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