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Tom Odom — U.S.A.: “My works are all based on Bowditch
Curves. Computer system used was an IBM 1130 with
an on—line CalComp plotter. Programming is in
FORTRAN.” Grace C. Hertlein,
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Terri Lynne Hale — U.S.A.: Random City, an exer- Howard Fegarsky — U.S.A.: Diminishing Box,
cise in using a canned RANDOM routine. from the Square Series.
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Fabric Design by High School Students

“By applying character string
manipulations to a real design, many
students, especially the non--math
oriented, are turned on by witness-
ing that suddenly an ordinary line
printer is transformed into a live
‘fabric machine’, producing yards
of designs for textiles.

We found that the fusion of
the two topics, computer graphics
and fabric design, is a creative
learning vehicle for our students.”

(Comments by Dr. Kai Chu, Mt.
Diablo High School, Concord,

California.)
Sharon Lauthner — U.S.A.: Above, and below
left — two untitled designs for textiles by a Bitsy Behrendt— U.S.A.: Below, a design for
student from Mt. Diablo High School, Concord, textile, also from Mt. Diablo High School.

California. The instructor was Dr. Kai Chu.
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Computing and Data Processing Newsletter

COMPUTER AIDS IN DOCUMENTATION
OF TELEPHONE TECHNOLOGY

Peg Murray

Western Electric

195 Broadway

New York, NY 10007

About 25 years ago, it was enough to be "exper-
ienced" to be a crackerjack telephone craftsman.
But with the advent of electronic switching and
other sweeping advances in communication, experience
alone is not enough to keep up with rapidly develop-
ing telephone technology.

So to make sure that every telephone craftsman
has enough information to perform his or her job,

Western Electric and ATET have developed the BSP's —

the Bell System Practices — over a quarter million
pages dealing with everything from how to set a te-
lephone pole to how to do maintenance checks on the

This operator is using a light-sensitive pen to revise and update
BSP’s (Bell System Practices). This method of updating results in
a six-to-one time reduction for making corrections.

most sophisticated switching system in the world.

"There are over 24,000 BSP's, averaging about 11
pages each," said Chuck Deleot, BSP project manager.
"It's one of the largest single technical documenta-
tion organizations in the country."

In addition to the instructions designed for te-
lephone companies are technical manuals to support
the various radar, sonar and other electronic sys-
tems manufactured for the nation's defense agencies.

A staff of technical illustrators provides iso-
metric or line diagrammatic illustrations to accom-
pany the written portion of the manual, while a com-
puter system provides typesetting, composing, and
automation for transforming an author's rough man-
uscript into reproducible material.

Computer graphics technology is used extensively
for completing rough pencil drawings. One of the
aspects of computer graphics as used is the data
storage feature.

Frequently used drawings or schematics can be re-
called from the storage bank of the computer and
displayed on cathode ray tubes. With the magic of
the computer and a light-sensitive pen, these schem-
atics can be revised or updated at any time, result-
ing in a four-to-one time reduction for first time
illustrations and a six-to-one time reduction in
making corrections.

"We are constantly appraising and revising our
philosophy behind these instructions," Deleot added,

"and have recently introduced a new concept for BSP's.

We call it TOP for Task Oriented Practices. TOP
offers a set of instructions that can be used by all
craftsmen no matter what their experience level. 1In
other words, the person with a lot of experience
need only read the basic instructions for a particu-
lar job, whereas the less experienced fellow, using
a carefully designed cross-reference system, can
find as many details associated with the job as he
needs to complete it."
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COMPUTER HELPS IDAHO OFFICIALS PROVIDE
QUICK FINANCIAL ASSISTANCE TO FLOOD VICTIMS

Dick Sybert

ldaho Department of Employment
Box 35

Boise, ID 83707

Within days of the disastrous Teton Dam flood
that killed 11 people and caused more than $1 bil-
lion in damage, Idaho state officials used a com-
puter to process disaster unemployment assistance
applications and start speeding checks to more than
3,400 flood victims. The first checks were mailed
just three days after applicants certified their
eligibility for payments to the Idaho Department of
Employment.

Department officials also used their computer
to recreate the entire regular unemployment insur-
ance files of their local office in Rexburg, which
was destroyed by the flood waters. The computer re-
generated the records in one day, enabling the state
to continue its unemployment insurance program with-
out missing or delaying any payments.

"The Teton Dam flood was a major catastrophe
that was impossible for us to prepare for," said
Jim Scott, chief of data processing for the Depart-
ment of Employment. "We had to react to the situ-
ation after it occurred. The computer enabled us
to respond quickly and assist the flood victims."

As soon as word of the dam collapse reached the
department, it established emergency reporting cen-
ters to take applications for the disaster relief
funds. The program is designed to provide tempor-
ary financial assistance to disaster victims.

Despite the emergency demands made on the com-
puter during the flood, it continued to process its
normal workload for the rest of the state.

The Idaho Department of Employment uses an IBM
System/370 Model 145 computer.

PROGRAMMABLE CALCULATOR SCORES
WOMEN'S AIR COMPETITION

Michael Malone
Hewlett Packard

1505 Page Mill Road
Palo Alto, CA 94304

Since 1947, many of America's finest women®pilots
have competed in the Powder Puff Derby, the world's
longest speed race for light aircraft. This year,
the 29th race, all scoring of contestants was con-
ducted by a desktop, programmable calculator.

The "Powder Puff Derby" (a nickname given to
early all-women airplane races that is attributed
to Will Rogers) started at Sacramento, California,
Executive Airport. The finish came three days
later, 2,926 miles away, at the Greater Wilmington
airport in Wilmington, Delaware. Two hundred air-
craft competed, representing 38 states, the Baha-
mas, Canada and South Africa. Twenty of the racers
flew solo. Nearly half were first-time partici-
pants.

Officially titled the All Woman Transcontinental
Air Race, the Powder Puff Derby is a series of ten
hops averaging 300 miles each. According to Doug-
las DuPerow, statistician for the race, and the only
male involved in the event, only stock-model planes
of 145-150 horsepower are eligible to enter. To

give all entries an equal chance, each plane is han-
dicapped by make and model, and flies only against
that handicap.

DuPerow, using the programmed calculator, comput-
ed scores for each of the 200 contestants. During
the race, he was stationed in Wilmington, entering
subtotal times as they were telephoned in by timers
located at the terminus of each hop.

At the end of the day, unofficial standings were
announced. If a racer had a question about her re-
sults, the terminus scorers were equipped with pock-
et programmable calculators to verify the results.

When all the planes had landed in Wilmington, and
the times for the final leg were received and en~-
tered into the calculator system, it used a special
program designed by DuPerow to correlate all timing
data, compare the results with handicaps -- and,
almost instantly, select the winner.

The calculators used to score the Powder Puff
Derby were the HP 9830 and the HP-25.

MINICOMPUTER TACKLES SOCIETY PROBLEMS
WITH MODELS AND SIMULATIONS

Diane Wilson
University of Notre Dame
Notre Dame, IN 46556

How loag will the world's fuel supply last? Even
students at the smallest college could tackle such
a large societal problem, thanks to an interdiscip-
linary and intercollegiate project being conducted
by the University of Notre Dame.

Funded by a grant from the Max C. Fleischmann
Foundation, Dr. William I, Davisson, professor of
economics, and Dr. John J. Uhran, Jr., associate
professor of electrical engineering, are developing
a computer program that will allow colleges and
other institutions with minicomputers to take advan-
tage of the latest teaching methods in modeling and
simulation.

The directors are using the systems dynamics ap-
proach to modeling, one of the simplest ways to sim-
ulate real life situations on a computer. According
to Davisson and Uhran, this technique is one of the
few available which allow one not only to model
rates of change, but also to determine what causes
change over time. Without the ability to conduct
such studies on their own small computers, many in-
stitutions will find themselves mere spectators to
scientific controversy, they said.

An essential aspect of the project will be care-
ful field testing of the translator program at a
number of small colleges using different computing
systems. These institutions will serve as initial
field test centers for implementation of the system
and provide student feedback concerning the pro-
gram's reliability. When the project is completed,
the directors hope to make a complete kit available
to institutions throughout the United States.

COMPUTER—BASED SYSTEM IDENTIFIES
AND MATCHES FINGERPRINTS

Ralph Wallenhorst
Calspan Technology Products, Inc.
Buffalo, NY 44221

The first fully automatic system for classifying
fingerprints has been demonstrated by Calspan Tech-
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An engineer at Calspan Technology Products operates the first fully—
automatic system for classifying fingerprints. The fingerprint initi-
ally is described in digital form by a companion unit, an automatic
fingerprint reader. Using this data, the classifier locates the cores,
deltas, and “type lines” — shown on the monitor — which define the
fingerprint’s pattern. Then the unit assigns the print to one of the
116 classifications established by the National Crime Information Cent-
er of the FBI.

nology Products of Buffalo, N.Y. The system is for
use in large identification bureaus as a replacement
for manpower-intensive manual classification.

"This computer-based system is more consistent
than visual classification and will greatly decrease
workloads," asserts Claron W. Swonger, company vice-
president. Importantly for identification bureaus,
the system directly implements the same classifica-
tion rules which have been proven and used for dec-
ades by fingerprint experts.

Prior to classification by the new equipment, the
print must be read by the FINDER Automatic Finger-
print Reader. This system automatically converts
the print into digital form and locates the tiny
minutiae — endings and branchings of ridge lines —
which will later be used to distinguish one finger-
print from another. FINDER also produces data on
ridge-valley direction and enhanced, digitized, fin-
gerprint images.

The data is then transferred to the company's
new FICS, short for the Fingerprint Classifier Sys-
tem. The system, using FINDER data, locates the
cores, deltas, and "type lines" which define the
fingerprint's pattern. These pattern types include
right and left loops, various types of whorls,
arches, tented arches, and accidentals. The FICS
system also counts ridges between key points in the

fingerprint, as does a human fingerprint classifier.
By this method, the classifier assigns each finger-
print, by means of a standardized letter code, to
one of the 116 classifications established by the
National Crime Information Center of the FBI. If
the classification is a borderline case, alternate
classes are indicated.

An overall numerical classification for the fin-
gerprint card is then made by designating the par-
ticular combination of classifications for the ten
individual prints on the card. Mr. Swonger explains
that there are hundreds of thousands of such com-
binations in actual practice, each corresponding to
a bin in which the identification bureau files all
its cards with the same overall numerical classifi-
cation.

To determine whether an individual is already in
the fingerprint file, his card need be searched only
against those cards already in the appropriate bin
or few bins indicated by the classifier system.

This can be done manually or automatically by util-
izing special searching and matching equipment cur-
rently available for matching new prints at high
speed against sets already in the files.

The standard automatic matching equipment for
use in large city and state identification bureaus
is somewhat different in technology from the proto-
type matcher being built by Calspan for the FBI.
Because of the large number of fingerprint cards in
the FBI's arrest file — more than 21 million —
the FBI matcher will be required to search for a
match at a rate of 800 sets of filed fingerprints
per second.

COMPUTERIZED RESEARCH SYSTEM HELPS
LAWYERS PROVIDE BETTER LEGAL SERVICES

Amos Landman

Ruder & Finn Incorporated
7110 East 59th Street

New York, NY 10022

Before long, a lawyer in Tuscon, Arizona, will
be able to query a computer in Dayton, Ohio, and
research one of the finer points of securities law
in Tokyo, Japan.

This was the prediction of Jerome S. Rubin, pres-
ident, Mead Data Central, Inc., New York City, be-
fore the International Bar Association in Stockholm,
Sweden.

Mr. Rubin's company operates the LEXIS computer-
assisted legal research service. The service now
has U.S. federal cases, the case law of ten states,
securities tax and trade regulation law, and many
other materials — the full text of 900,000 items
so far — stored in the computer's memory. Mr.
Rubin predicted that the service will ultimately
have libraries of international law and of the law
of other nations.

Nearly 17,000 American lawyers, judges and ac-
countants, as well as some 6,000 law students, have
been trained in the use of LEXIS. Subscribers to
the legal service include various state and federal
courts and agencies, some of the best-known law
firms in the U.S., all of the "Big 8" accounting
firms, bar associations and law schools.

By using the service, thousands of lawyers can
perform legal research more thoroughly and juickly.
In many cases, lawyers can do legal research that
cannot be done with traditional methods. For ex-

(please turn to page 21)
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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

- i

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.

s

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 7610

07096450392795877444
975086443255582886287
42424807854385211919
13146068554734559224
57889058572004585498
97411693503180543423
882636439542158126309
77735604565557848493
26937936539465842972
98801406214915490896
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 7610
my EBL Xfae

ZF%F 7BXX 8D LFF
& F %

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 0 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 7610

- 00 x
cH0®w
cET DL -
Ooor (@ 1+ ]
mo < c
< mm

E
V E

= VTEVLLLYV

23464 10751 2583

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

SOLUTIONS
NAYMANDIJ 769: Sequence column 3.
MAXIMDIJ 769: The second half of anything goes
faster than the first half.
NUMBLE 769: Safety breeds danger.

Our thanks to the following individuals for sending us
solutions: Byung Sun Choung, San Diego, CA: Numble
768 — Frank DeLeo, Brooklyn, NY: Naymandij 768;
Maximdij 768; Numble 768 — T.P. Finn, Indianapolis,
IN: Maximdij 768; Numble 768 — Abraham Schwartz,
Jamaica, NY: Numble 768 — Scott Troutman, Win-
ston—Salem, NC: Naymandij 768; Maximdij 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 Compatability 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

(

(

(

(

(

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:

) | 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):




