

































































the transformation. The major themes include:

(1) The division of labor and degradation of work
already witnessed in the manufacturing sector, and
to a growing degree in the service sector, has been
compressed into a twenty-year time frame within the
computer field. Its pattern differs only slightly
from that drawn in other fields.

(2) The rapid growth of computer use initially
created the urgent need for skilled workers. These
workers were drawn away from other fields with the
lure of high pay and job mobility. By the time the
growth of computer use had begun to mature, there
was a need to discipline workers to new productivity
standards. Attempts to discipline workers played a
major role in the movement toward standardization,
routinization, and the downgrading of skilled tasks.

(3) While discipline played the major role in
changing the work descriptions, technology was used
to intensify productivity. In this, the most tech-
nologically based of areas, it appears that technol-
ogy was not the cause of division of labor, but
rather the battering ram to open the door to labor
acquiescence. Indeed, changes in computer technology
offered management the opportunity to speed inform-
ation processing, cut personnel costs, and demand
stricter standards from the workers.

(4) The rigid hierarchy was created to reinforce
the effects of standardization. Job categories were
minutely defined so that tasks could be performed
at the lowest possible rate of pay. The resulting
hierarchy reflected the class and race positions
obtaining in society as a whole.

(5) The current crisis has driven smaller com-
puter manufacturing companies and users from the
field, resulting in increased centralization. The
workers laid off from these firms, as well as the
large supply of trained technicians turned out by
schools, have formed a surplus labor force in the
field. The effects on wages and further task re-
ductions are now beginning to be felt.

(6) Trends in the immediate future seem to be to-
ward lower salaries relative to the cost of living,
expansion of clerical-like jobs, and a shift away
from computer specialists. Technological skill has
been removed from all but a handful of workers.

Early Computer Use: 1950-1965

The generally acknowledged start of the computer
age dates from the early 1950's. As in the case of
most technological birthdays, there is no precise
date; some say the installation of the first UNIVAC
computer for use in the Bureau of the Census in 1951
marks the start of widespread commercial use, while
others move the time to the entry of a UNIVAC com-
puter for payroll processing at General Electric in
1954. It is clear that during the early 1950s
Sperry Rand, the manufacturer of UNIVAC, had a "jump
on the market," while IBM turned down a deal to ac-
quire rights to this machine "because it felt that
the greatest market potential for computers was in
scientific rather than business applications." /2/
The clamor for commercial computers, coupled with
the development of mass-production techniques in com-
puter manufacturing during 1954-1955, seems to have
convinced IBM of the error of its ways. "By making
the most of Sperry Rand's mistakes," /3/ IBM pre-
vented itself from becoming a brief footnote in his-
tory. In 1935 it overtook Rand for the computer
manufacturing lead.

Repetitive Clerical Functions

The first business computers were used for pur-
ely repetitive clerical functions which had previous-
ly been done by electric accounting machines. These
systems, often seen as the predecessor to the modern

computer, were based on electromechanical devices

for processing keypunched cards. They evolved from
keypunch card procedures developed by Herman Hollerith
for the Bureau of Census in 1890. While it is true
that accounting functions (like payrolls and accounts
receivable) performed by the card-processing machines
were absorbed by the faster electronic computers in
the 1950s, the latter differed greatly from their
mechanical ancestors. The most striking difference
lay in the fact that the computers could be program-
med by a series of changeable instructions, while

the processes of the accounting machines were depen-
dent on fixed actions initiated by a wired board.

The programmable memory of the new computers allowed
logical processes, such as routine decision-making
functions, to be automated. The technological dis-
tinction created the need for a new breed of workers
to program or instruct the new machines. Addition-
ally, the increased equipment speed established the
precedent for continuous processing, whereas the
electric accounting machines (EAM) relied on multi-
ple job steps involving worker intervention at each
stage of processing.

An Urgent Need for Skills

By 1955 the industry was in urgent need of skilled
personnel to operate, repair, and program the bur-
geoning computer applications. The workers who had
previously operated the accounting machines could
only partially fill this demand. It was not until
the mid- to late-1960s, when computers were well en- .
trenched, that EAM equipment began to be phased out.
Until that time most companies maintained their ac-
counting equipment in parallel operation with their
newer computers. The tremendous demand by management
for additional business information, and therefore
control over information, led to a great increase in
the demand for information processing, resulting in
the use of both EAM equipment and computers simul-
taneously.

Lacking a large enough pool of pre-trained labor
power, the computer manufacturers and users began to
woo people away from the sciences, often offering
them unlimited flexibility in their work, as well as
comparatively high wages. Programmers, in particular,
were like virtuosos in high demand who could jump
from job to job, writing their own tickets to match
their expectations. Almost all were quite young
and sought independence and creativity in a field
which promised status as well as a high pay. /4/

A Seller's Market for Labor

This system of pirating skilled labor power from
other fields paid off for the industry until the
widespread use of computers began to cause other
pressures on capital. By 1962 there were 10,000 to
12,000 computers installed, employing about 15,000
workers in their manufacture, programming, operation,
and maintenance. /5/ While the workers were enjoying
the effects of a seller's market for their labor
power, management journals and marketing literature
were beginning to call for standardization of job
descriptions and routinization of tasks. High on
the management list of reforms was an effort to stop
the costly effects of personnel turnover, created by
workers jumping to higher-paying data processing
jobs. Certainly, the 50 percent growth in computer
worker's salaries during the 1958-1962 period inten-
sified the corporate drive to cut costs. /6/

Job Restructuring

Another argument put forth by management in favor
of job restructuring stressed the fact that while
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early computer centers were often charged to Research
and Development, by 1963 they were expected to pay
their own way and show a "return on investment." /7/
The need for middle management to control the undis-
ciplined, job-hopping work force, combined with the
pressures from upper management to account for their
expenditures, greatly hastened the death of craft-
like worker activity.

Marx foresaw the imprint of capitalism on any in-
dustry when he wrote: "The separation of the intel-
lectual powers of production from the manual labor,
and the conversion of those powers into the might of
capital over labor, is...finally completed by modern
industry erected on the foundation of machinery."/8/

Three Classes of Workers Carved Out

The computer field was no exception to this rule.
During the 1950s three classes of technical workers
were carved out: operators, the manual power to tend
the machines, who were rapidly on their way to be-
coming "feeders" and "attendants"; programmers, the
intellectual power to write the instructions and
make' the computer perform its tricks; and techni-
cians, to repair the "engine" and watch over its
functioning. (A fourth category, that of data entry
clerks, had previously been extracted from the tech-
nical labor pool, as its work patterns resembled
those of other clerical workers, and therefore could
not hide behind the mask of technical skill. See
Braverman, Labor and Monopoly Capital, pp. 329-337,
for a detailed treatment of routinization of clerical
tasks among the workers.) Although the trilogy exi-
sted by job classification in the 1950s, the workers
themselves often overlapped tasks. It was not un-
common for programmers to forsake some of their more
"intellectual" tasks in order to run the computer
for the sheer pleasure of doing so. Similarly, op-
erators, coming in contact with programmers in the
computer room, would seize on the chance to learn
what the programmers were doing, and thus enhance
their understanding of programming and the possibil-
ities for promotion. The computer center, or mach-
ine room, as it was appropriately called by the
workers, was like a social hall, where the different
categories of workers could meet and exchange tech-
niques and ideas.

Management’s Cry for Job Definitions

This initial division of labor was clearly not
sufficient to meet the needs of management and cap-
ital. While workers were taunting management with
their technical "expertise," management stepped up
its drive for efficiency and what it was to be its
necessary co-requisite, division of labor. The
independent computer labor force with its concentr-
ation and interchange of skills among t'e workers
was clearly a threat to management. One loud cry
from management was heard from Dick Brandon, an
influential industry consultant, who argued that the
industry had reached "economic maturity" without de-
veloping proper working methods, procedures, and
disciplines. He called for tighter management con-
trols, formal standards, and performance measure-
ments, while decrying the "loss of management con-
trol" over data-processing functions. /9/ Scienti-
fic management, or the systems approach as it was
known in the computer field, took over, and the pro-
cess of removing skills from each job classification
was carefully executed.

Capital Takes Control: 1965-1970

Management demands for a more controllable work
force were not the only impetus for change. Com-

mercial uses of computers were catching on rapidly;
and by 1965 IBM read the forecasts accurately and
began to market the 360 computer system. The IBM
360 was the first general purpose conputer designed
to process the large ' volumes of data needed for
business information processing. Although the tech-
nical base of this machine was not a marked depart-
ure from earlier models, it was promoted on its ab-
ility to speed the processing of information. The
reasons for the success of the 360 could fill many
volumes, for they range from IBM's self-held belief
that the machine is technically superior, to its
competitors' contention that IBM's 70-80 percent
share of the computer manufacturing market insured
success from a monopolistic point of view. /10/

What is significant from the workers' viewpoint is
that the larger machines promised greater efficiency
and thus supported management's demands for great-
er worker productivity.

The Introduction of the IBM 360

Those of us in the field at the time of the in-
troduction of the 360 remember it well, for almost
overnight a division of labor occurred, not by chance
as it seemed to us then, but by clear design. One
of the first management rulings to be enforced was
a prohibition on programmers entering the computer
room, thus isolating the two categories of labor,
diminishing exchange of ideas. From a financial
point of view, upper management saw the 360 as an
increase in capital expenditure, requiring tighter
controls and greater security for their new inves-
tment. Thus, to them, the separation of operators
and programmers was a necessary step to control
the computer room and protect their investment.

Line management, on the other hand, was quick to re-
spond to the need to divide the work force as an

aid in their struggle to transfer some of the tech-

nical skill from the workers into their own domain.

The Separation of
Systems Analysts from Programmers

Perhaps the best way to understand the changes
that took place is to examine the functions of work-
ers in the field. Programmers represented the pin-
nacle of intellectual job involvement and diversified
skills. Basically, the programmer "directs the com-
puter to do a job and provides it with detailed in-
structions — a program — as to how to accomplish
the task. Thus, the programmer is, in a sense, an
interpreter who, given a problem in science, engin-
eering, or business, translates it into a form and
language with which the computer can deal." /11/

A more glorified definition, and one often argued
for by programmers themselves, states that they are
"engaged in work which brings them to the brink of
human knowledge," and that "the programmer must ful-
fill many positions in the course of solving a pro-
blem which include administrative know-how-and scien-
tific expertise." /12/ A 1963 survey of programmers
found that 88 percent had bachelors degrees while
30 percent had completed a masters. /13/ The same
study found that 75 percent of the programmers had
a highly positive attitude toward their jobs, and
emphasized that it was the diversity, challenge, and
freedom of the work that accounted for this high
degree of satisfaction. /14/

The Further Subdivision of Programmers

An early casualty in the movement to discipline
this highly educated middle-class work force was the
separation of analytical tasks from those that re-
quired only translation into programming. The job

(please turn to page 17)
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Computerized Tomography: Scanning With

Moving X-Rays and Interpreting With Computer

Patricia Gempel

A. D. Little, Inc.

Acorn Park

Cambridge, Mass. 02140

A new diagnostic tool, Computerized Tomography
(CT), is one of the most revolutionary developments
in medical technology. The technique makes it pos-
sible to obtain a cross sectional x-ray image of
any body section. It also offers the diagnostic
advantage of defining soft tissues that may not be
revealed in any other way.

Equipment Development

Equipment development began in 1968 in England,
with the first unit installed for clinical trials
in 1971. In spite of their high cost ($250,000 to
$700,000 each) about 1000 units have been sold,
most of them in the United States. The first units
produced, and consequently, the most common in op-
eration, were limited to examination of the brain.
Most units now being sold, however, are capable of
imaging any section of the body, including the brain.

Signals and Detection

The CT technique resembles conventional diagnos-
tic x-ray methods only in that a similar source of
x-radiation is used. CT scanning combines a narrow
beam of x-rays and an electronic detector system
with a computer to examine a series of parallel
"slices" of the body, unlike conventional radiology,
which uses a relatively broad x-ray beam and a pho-
tographic film. In all but one commercially avail-
able system, both the source dnd the detector ro-
tate around the body in the same plane. The detec-
ted signals are transmitted to a computer that cal-
culates the x-ray absorption values of each of sev-
eral thousand points within the plane. From these
calculated x-ray densities a sort of mosaic picture
is built up as a matrix of many adjacent points.

This picture is displayed on a video screen, in-
stead of on film, but it can be photographed for a
permanent record. The numerical absorption data are
also printed out, and can be stored for later analy-
sis or for regeneration of the display.

Pinpointing Locations

Cross-sectional CT images make possible the loc-
ation of tumors or other diseased or damaged tissue
that would often be indistinguishable in ordinary
x-ray photographs. Such pinpointing provides infor-

(Reprinted with permission from “The Bulletin” of Arthur D. Little,
Inc., June 1976)

““Computerized Tomography may well be the most important
diagnostic medical advance since x-ray was introduced in the
late 1800s. There is no doubt that this exciting new approach
to imaging will have a dramatic, long lasting effect on medical
practice.”

mation of a quality never before available about
specific conditions such as brain and eye tumors,
brain atrophy and hemorrhages, and generally makes
biopsy procedures, tumor diagnosis, or planning and
monitoring of radiation treatment easier and more
accurate. Although most experience has been in di-
agnosis of neurological disease, new applications

are being developed as more equipment comes into use.

Whole-body Scanners

Because the first CT equipment took five minutes
to complete a scan of a single tissue slice, and be-
cause it was convenient to design equipment for that
application, the first available equipment and con-
sequently early clinical work was directed at the
brain, an organ easily held stationary. New models
that scan a cross section in five to twenty seconds
can eliminate much of the image blurring associated
with organ movement caused by normal respiration.
Whole-body scanners are so new that most of their
medical applications (other than for brain scanning)
are not yet defined. Early clinical reports indicate,
however, that they have found numerous diagnostic
applications, not the least of which are diagnosing,
identifying, and locating tumors in the pancreas,
liver and lungs.

Replacement of Prior Diagnostic Procedures

Computerized Tomography will probably replace some
other diagnostic procedures to a substantial degree
because the information obtained is often superior
and in many instances the risk to the patient is far
lower than with conventional techniques. For exam-
ple, the use of pneumoencephalography (removing spi-
nal fluid, injecting air, and observing the movement
of the air by means of a series of x-ray films) will
probably be reduced as much as 75 percent. The use
of cerebral angiography (injecting opaque dye and
following the progress of the dye through the circul-
atory system) will be cut perhaps 20 percent. Both
procedures require surgery, are risky and uncomfort-
able, and require several days' hospitalization,

The number of radionuclide brain scans is expected
to be reduced by approximately 30 percent.

Probably, Reduction in Total Cost

Thus, although the cost of CT equipment may remain
relatively high, CT scanning may actually reduce the
overall cost to the health care system, if used pro-
perly, particularly since much of it is done on an

(please turn to page 21)
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Computing and Data Processing Newsletter

COMPUTER TERMINALS HELP
CONGRESSMEN STAY INFORMED

Richard Weisman
The Boston Globe
135 Wm. T. Morrissey Blvd.
Dorchester, Mass.

In a town where information is power, 80 con-
gressmen have installed computer terminals in their
offices. Their aim is for Congress to have more of
the kind of information that is hoarded by the exec-
utive branch.

"It's like fighting a war with the arrows of
Congress against the tanks of the executive branch,"
says US Rep. Charles G. Rose 3d (D-N.C.), chairman
of the ad hoc subcommittee on computers. "It's a
battle to be better informed so we can not only
make better laws but sounder judgments and better
inform our respective constituents."

The basic congressional computer system cata-
logues and tracks every legislative action in both
chambers, taps the Library of Congress's informa-
tion storage and scans 100 data banks in private,
commercial and government organizations.

The computers provide arcane information on a
spectrum of topics ranging from agriculture to
zero-base budgeting.

"There will probably come a time when all mem-
bers will have these computer terminals in their
offices," says Rep. Rose. "I think we'll wonder
then how we managed to efficiently conduct the
business at hand without computers."

"The system actually revolutionizes the way a
member can handle the duties of their offices,"
says Neal Gregory, Rep. Rose's staff director at
the subcommittee on computers. "When you have
information at your fingertips, you have more time
to worry about how to use the information and to
analyze what it means, when assembled with other
information."

The office of Rep. Edward Boland (D-Mass.) has
used the system for three months and has found it
systematic and time-saving.

For example, an aide can find the basic inform-
ation relating to a given bill by typing a few com-
puter commands.

When Boland recently received a constituent let-
ter urging support of a disabled veterans' work
program, a simple computer command produced an ab-
stract of the relevant bill, its background, and
current status.

The information expedited the congressman's ev-
aluation of the bill and his letter of response to
the constituent.

The office of Rep. David Emery (R-Maine) employs
a rather sophisticated computer system. An elec-
tronic engineer by trade, Emery uses an additional
"time-sharing system'" which has simplified his fil-
ing system and dramatically increased office effic-
iency.

A difficulty for some congressmen, however, is
the price. Rental for a basic office terminal costs
$100 each month. The sophisticated system in Emery's
office runs about $600 a month. But those congres-
smen who do use computers say that the benefits out-
weigh the costs.

According to Rose, a change to computers is
sorely needed to keep pace with the White House.
He estimates that 7000 executive branch offices use
computers, compared to 180 offices in the House and
Senate.

"Our inability to function smoothly may be indic-
ative of the fact that Congress has taken its eye
off the ball," he says. "But.in terms of the informa=-
tion challenge, we are only just beginning to de-
fine what the ball looks like," Rose said. O

SOLUTION TO GIZZMO 769:

1. Earth 9. Mile 17. Substance
2. Planet 10. Depth 18, Temperature
3. Ocean 11. Place 19. Atmosphere
4, Water 12, Projection 20, Pressure

5. Seventy 13. Land 21. Element

6. Surface 14. Thirty 22, Cosmos

7. Cover 15. Solid

8. Six 16. Liquid

Forum — continued from page 3

infancy. I think the readers of "Computers and
People" would be interested.

From the Editor:

I am very much interested, and I hope to find
out much more about this important achievement. O
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GAMES AND PUZZLES for Nimble Minds — and Computers

It is fun to use one’s mind, and it is fun to use the
artificial mind of a computer. We publish here a variety
of puzzles and problems, related in one way or another to
computer game playing and computer puzzle solving, or

Neil Macdonald
Assistant Editor

to the programming of a computer to understand and
use free and unconstrained natural language.

We hope these puzzles will entertain and challenge
the readers of Computers and People.

NAYMANDIJ

In this kind of puzzle an array of random or pseudoran-
dom digits (“produced by Nature”) has been subjected to a
“definite systematic operation” (“‘chosen by Nature”) and
the problem (“which Man is faced with™) is to figure out
what was Nature’s operation.

A “definite systematic operation” meets the following
requirements: the operation must be performed on all the
digits of a definite class which can be designated; the result
displays some kind of evident, systematic, rational order and
completely removes some kind of randomness; the operation
must be expressible in not more than four English words.
(But Man can use more words to express it and still win.)

NAYMANDIJ 7611

3939463086120606963114
738702442058588007129
2072218386284628529384
91956108680315773749
5731848957812150601F6
527988545968397794038
332899830181 1915966 8
86 077758481872116164
18454371846393622737
859218368114149135177
MAXIMDIJ

In this kind of puzzle, a maxim (common saying, proverb,
some good advice, etc.) using 14 or fewer different letters
is enciphered (using a simple substitution cipher) into the
10 decimal digits or equivalent signs for them. To compress
any extra letters into the 10 digits, the encipherer may use
puns, minor misspellings, equivalents like CS or KS for X
or vice versa, etc. But the spaces between words are kept.

MAXIMDIJ 7611

X2 K2
LIS

D P X
Ox&® &%

NUMBLES

A “numble” is an arithmetical problem in which: digits
have been replaced by capital letters; and there are two
messages, one which can be read right away and a second
one in the digit cipher. The problem is to solve for the
digits. Each capital letter in the arithmetical problem
stands for just one digit O to 9. A digit may be repre-
sented by more than one letter. The second message,
which is expressed in numerical digits, is to be translated
(using the same key) into letters so that it may be read;
but the spelling uses puns, or deliberate (but evident) mis-
spellings, or is otherwise irregular, to discourage cryptana-
lytic methods of deciphering.

NUMBLE 7611

DOAS
x YOU

ASDCR
YSHYY
CSURS

=YCYAUHR

.20351

We invite our readers to send us solutions. Usually
the (or “a”) solution is published in the next issue.

SOLUTIONS

NAYMANDIJ 7610: Make octagon of 5’s
MAXIMDIJ 7610: It is easy to give up too soon.
NUMBLE 7610: True love is ever glorious.

Our thanks to the following individuals for sending us
solutions: Byung Sun Choung, San Diego, CA: Numble
769 — Frank DeLeo, Brooklyn, NY: Maximdij 769;
Numble 769; Gizzmo 769 — T.P. Finn, Indianapolis, IN:
Numble 769; Maximdij 769 — Diane Huard, Des Plaines,
IL: Naymandij 769; Maximdij 769; Numble 769 — S.
Shulman, New York, NY: Maximdij 768; Numble 768;
Naymandij 768.
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COMPUTER GRAPHICS and ART is a new international

quarterly of interdisciplinary graphics for graphics people and

computer artists.

This new periodical is aimed at students,

teachers, people from undergraduate and graduate institutions,
researchers, and individuals working professionally in graphics.
Its topical coverage is broad, embracing a variety of fields.

It is useful, informative, entertaining, and current.

(
(

(
(

Here Are Some Samples:

Learning Through Graphics
by Dr. Al Bork, University of California, Irvine, California
A ten-year forecast for computers, education, and graphics
by a leading authority.

Art of the Technical World
by Dr. Herbert Franke, Munich, Germany
Computer art as the bridge between the two realms of
art and leisure.

Expanding the Graphics C bility System to Three Dimensions
by Richard F. Puk, Purdue University, Lafayette, Indiana

Design considerations for a user-oriented 3-D graphics system.

A Personal Philosophy of Ideas, New Hardware, and the Results
by Duane Palyka, University of Utah, Salt Lake City, Utah
The frame-buffer from Evans and Sutherland allows the

artist to treat the computer as a paint and brush medium.

How to Build Fuzzy Visual Symbols
by Alex Makarovitsch, Honeywell Bull, Paris, France
A new approach to computer art and graphics by a
computer scientist.

The State of the Art of Computer Art
by Grace C. Hertlein, Editor
Comparisons of early computer art and today’s newer art.
What is art? What is art in computer art?

Inexpensive Graphics from a Storage Cathode Ray Tube
by Charles J. Fritchie and Robert H. Morriss, Tulane University,
New Orleans, Louisiana
Illustrations and photographic techniques used to achieve
graphics from a storage tube CRT.

An Investigation of Criteria for Evaluating Computer Art
by Thomas E. Linehan, Ohio State University, Columbus, Ohio
The new aesthetic of computer art requires a departure from
the previous, formalist-traditionalist doctrines for evaluating art.

: COMPUTER GRAPHICS and ART

Berkeley Enterprises, Inc. — Business Office
815 Washington St.
Newtonville, Mass. 02160

) Please enter my PERSONAL (U.S. and Canada) subscription to
CG&A ($10 per year).

) Please enter my FOREIGN PERSONAL subscription to CG&A
($13 per year).

) Please enter my LIBRARY/DEPARTMENTAL subscription to CG&A
($15 per year).

) Enclosed is my PERSONAL CHECK AND/OR PURCHASE ORDER
for CG&A.

) Enclosed is $2.50 for a sample copy of CG&A (applicable toward a
subscription).

FULL REFUND IN 30 DAYS IF NOT SATISFACTORY

Name
Title
Organization

Address

Send your manuscripts, papers, art, and ideas to:

Editor, COMPUTER GRAPHICS and ART
Berkeley Enterprises, Inc. — Chico Branch
555 Vallombrosa — No. 35

Chico, California 95926

(

(

(

(
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List of Coverage for Up-Coming Issues

Applied Arts and Graphics

Architectural Graphics

Cartography Systems

Computer-Aided Design

Computer Assisted and Managed Instruction
Utilizing Computer Graphics

Computer Graphics in Physics, Chemistry,
Mathematics, etc.

Computer Programs for New Applications

Display Systems and Graphics

Fine Art and Media Explorations

Graphics in Business

Hardware Systems and Graphics

Interactive Graphics Languages and Systems

Languages for Computer Graphics and
Graphics Primitives

Software Systems and Graphic Requirements

Statistical Packages and General Graphing

Syllabi for Computer Graphic Courses

HERE IS YOUR OPPORTUNITY FOR FEEDBACK TO US:

) | hope to submit for publication in CG&A material on the following
topics:

) | am interested in reading materials by the following authors:

) | am particularly interested in coverage of the following subjects:

) 1 would like to receive materials on other Berkeley Enterprises, Inc.
publications: ( ) COMPUTERS and PEOPLE ( ) The COMPUTER

DIRECTORY and BUYER'S GUIDE ( ) People and the
PURSUIT of Truth ( ) The Notebook on COMMON SENSE and
WISDOM ( ) WHO’S WHO in COMPUTERS and DATA
PROCESSING ( ) Books

) | am interested in: ( ) black and white computer art reprints at low
cost (a bonus for subscribing to CG&A) ( ) 77 page FORTRAN
IV art manual ( ) 45 page interdisciplinary graphics bibliography
by G. Hertlein

) Additional Comments (attach another paper if needed):




