






























































you know, in training, software, additional compile
time, and effort to write. The question is not

"does it have a positive effect?" but "does it give
a better benefit/cost ratio than other techniques?"

Myers, in his paper "Composite Design" /3/, is,
in my view, one of the few authors who has made this
clear distinction and who has tried to tackle the
multi-dimensional problem of understanding how to
control different degrees of modularization.

We must keep in mind that simplistic thinking
about programming techniques can be dangerous when
the scale of a project or program is large or where
the long term availability of the system is criti-
cal. At that point we must cease using "mythodolo-
gy" about our techniques and begin to master their
complexities, using methodical and quantitative
thinking which fortunately is the characteristic of
much of the emerging technology from IBM, TRW, and
others.

Metrics

When did you last formally define the maintain-
ability of your programs or your data bases? Did
you include a practical measuring method for ensur-
ing that the system delivered, had those qualities
of ease of maintenance, portability, etc., which we
all agree are probably a good thing? Do you know
how to specify such program quality goals? Others
do. /5, 10, 4/ Do you know of practical ways of
measuring attainment of these quality goals? Others
do.. /105113 #8y 9.4, 6/

A good technique, unmeasured, is likely to turn
sour.

It is fundamental to the correct selection of SP
and to its effective use that its contributions be
measured continuously. Not just the first time your
best programmer uses it, but two years after your
average programmers have gotten bored with it, too.

When clear goals are set for program quality,
when people are motivated to achieve those goals,
when the achievement of the goals is accurately and
objectively measured, you have a fair chance of get-
ting there. Otherwise, you are out of control.

If I had my choice between effective use of met-
rics (for such things as program maintainability)
and SP, I'd choose the metrics and the measuring
tools. SP is only a technique. One of many pos-
sible roads to good systems. Certainly not the only
road or a necessary road. If I lose my map and my
compass, I might never get there. My program user
will never see my SP, but he will surely notice if
my program doesn't work or if it takes too much
time to change to his new needs.

Metrics are not a direct replacement or alterna-
tive to SP, but they are indirect alternatives or
supplementary techniques since the correct use of
them is very likely to contribute to program main-
tainability at least as effectively as SP.

Let me illustrate by means of a simple metric
application:

"The maintainability of program B shall be 98%
probability of random-program-bug correction
within 2 seconds."

It sounds impossible at first glance, doesn't it?
If we had said, "within 2 hours" or "2 days," we
might have had a chance at achieving the goal, per-
haps using SP and other techniques.

Now, it is clear that no amount of SP, however
elegantly conceived, will bring us closer to achiev-
ing this goal. It is, by the way, for an air traf-
fic control system, and you might be sitting on the
plane which is on a collision course when the bug
strikes. So you should care.

Why is it that we cannot solve this maintainabil-
ity problem with SP?

You got it, didn't you? Your programmer can't
even put down his coffee cup in two seconds. 1In
fact, if there is any technique which will satisfy
these design goals, it doesn't include any human
reaction. It must be fully automatic correction of
bugs. SP won't help, because SP is a technique for
helping people repair programs. Machines don't
really appreciate SP the way we do.

Now if you want to limit your program quality to
the attributes which people can give it, stop read-
ing this article and go back to playing with your
DOWHILE constructions. If you want to break out of
that strait jacket which limits your ability to use
computers for important applications, read on! You
might learn how to repair programs in a few milli-
seconds.

Before we leave the subject of metrics, I would
like to point out the TRW-Systems Groups book,
Characteristics of Software Quality /10/, which ful-
ly recognizes the importance of controlling program
design and implementation by means of well-defined,
multi-dimensional metrics which are capable of fully
automated (i.e., by other programs or software de-
velopment tools) measurement.

Several of the other techniques on the list that
follows (dual code, bebugging, and test path analy-
sis, as well as data base diagnosis) are related to
the use of metrics since they are, among other
things, measuring instruments for problem areas con-
nected with program maintainability and production.

Bebugging

We mentioned the use of bebugging earlier in this
paper. Harlan Mills, who is well known in connec-
tion with SP, refers to it as "intentional, but ran-
dom, seeding of errors in a program in order to cal-
ibrate the error-finding process itself." /13, p.236/

There is a thin but interesting literature on
this subject /6, 7, 8, 9/, and it is by no means
fully explored. Gould and Drongowski of IBM used it
in their study of computer program debugging /6/,
and it is clear from their work that this is a prac-
tical tool for measuring the degree of maintainabil-
ity, by humans, of programs. We can measure both
inert program qualities and human capabilities.

It is equally clear that this same basic method
can be used to give us estimates of remaining bugs
in a program, and of the future effort needed to
improve program quality to a higher level of reli-
ability. "Reliability," in this case, is the pro-
bability of encountering random bugs in a given time
period. Experience curves for various situations
(SP being one variation), based on historical rates
of moving up the reliability curve from say 50% to
96%, will be our guide to such estimates. Naturally
the accuracy of the instrument is determined by the
number, and representativeness, of the bugs inserted.
The efficiency of the bugs (automated bebugging and
reliability calculation?) and measuring their remov-
al. The motivational aspects of the programmer

(please turn to page 23)
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National Science Foundation — Continued from page 15
Like Tuning a Television

In the human brain, clusters of a thousand, ten
thousand, or more neurons act together to perform a
function. Working with cell clusters this size,
neuroscientists run into the problems of different
things going on at the same time, circuits overlap-
ping, and the same kinds of neurons doing different
jobs. Computers bog down in the combinatorial ex-
plosion when programs try to keep track of all pos-
sible interactions. While computer programs work
linearly, "the brain is highly nonlinear," Holland
emphasizes.

"It's like tuning a television; you can't get the
best picture by setting one knob, then adjusting
another and another. You work them in parallel.
Well, the brain is like a TV set with ten billion
knobs. To get the best picture of it we need non-
linear equations. We need to design computers that
handle simultaneous inputs, and we're just learning
to do this. We need programs that can take human-
like shortcuts, that can learn from experience. A
child learns by mistakes and builds its own programs
as it learns. Until we can design programs like
that we won't be able to simulate the human brain."

At present, the gap between the two approaches
for doing this — the artificial intelligence school
and the analytic school — is very wide. "It is so
wide," comments Cowan, "I don't know if they'll ever
meet." Lighthill sees a place for both approaches
if "the sin of taking insufficient trouble to master
experimental facts is carefully guarded against."

Cowan estimates it will take 60 years to "get a
good feel for what goes on in the brain." Holland
thinks computers will learn to correct programmed
mistakes and take instructions "like an intelligent
assistant” in 30 years. But, he adds, this capabil-
ity will probably be limited to specialized know-
ledge in one area. "The complexity is really dis-
couraging," says a neurobiologist. "It will be 50
to 100 years before we begin to deal with things
like how information is stored and retrieved from
the brain."

Is the Human Brain Too Complex?

Is it possible that the human brain is too com-
plex for the human mind to understand? Does an epis-
temological problem apply: Can anything ever fully
encompass itself? Most researchers are not con-
cerned. While they admit that man may never under-
stand every detail of what goes on in this unique
organ, he will continue to reach new levels of know-
ledge on which to build. "It may be that no one will
ever know what goes on in the brain down to the last
detail, just as no one probably understands every
detail of the workings of the Department of Health,
Education, and Welfare," Reitman observes. '"That
does not mean that the brain — or HEW — is a total
mystery. I believe it is possible to get a good
functional knowledge of the one, as we have a good
functional knowledge of the other."

"I see no argument that convinces me that an un-
derstanding of the brain is not possible,”" Holland
comments. "The brain doesn't have to understand the
whole brain at the same instant. A television set
doesn't produce a complete picture all at once; it
builds it up, a piece at a time, by scanning. We
may be able to scan the brain and get a picture of
the system we want to understand without having to
know the whole process that is going on at one time."

"You don't have one brain trying to understand
the brain," Cowan declares. "You have all the
brains of all the people who worked on it and will
ever work on it. Brain researchers accumulate know-
ledge the way scientists in other fields do. And I
see nothing in the brain that is not accessible to
scientific research."

Biddle — Continued from page 11

uncertainties during the interim would be great.
There would be a loss of user benefits during this
period, not to mention a retardation in technologi-
cal development, and the possible loss of several
otherwise viable competitors to IBM — all of which
can be avoided by an earlier settlement.

Another alternative is to hope for some relief
as a result of the outcome of private litigation.
Once again we are faced with the problem of a long
wait. Based on the Telex precedent, the cases that
are coming to trial this fall could be resolved in
favor of the plaintiffs in two years or less. How-
ever, one of the greatest drawbacks to relying on
industry relief from private antitrust actions is
the inequity in the distribution of recompense.

Perhaps the only other alternative is to leave
IBM unscathed, a solution I consider to be the worst
for the country. From the user point of view, it
would mean continued monopoly prices and the slow-
est rate of change; from the competitive point of
view, it would mean severe disillusionment to entre-
preneurs; from the investor point of view, it would
mean the slowest rate of growth and an idle surplus
of cash; from the public point of view, it would
mean the institutionalization of an industry with
a clear overconcentration of power, resulting in an
even greater credibility gap. I cannot help believ-
ing that the end result would be the imposition of
regulation over the entire industry, an alternative
which more than any other would inhibit a great leap
forward in technological growth and development.

The early resolution we propose would be in the
form of renovation. It isn't a tearing down, but
rather a rebuilding. The interim period of restora-
tion would not exist for all time, but would serve
as a transitional period. While specific restric-
tions would be placed over what IBM can and cannot
do, many of the restrictions would last only until
such time as the industry is on its way to a heal-
thy, competitive environment. And that solution
would allow all of us to get on with our business.

Forum — Continued from page 19

— The Dataspeed 40 is a data processing product
which cannot be provided by ATET on a regu-
lated basis.

— The Dataspeed 40, even if not found to offer
pure data processing services, is neverthe-
less a hybrid service, and the commission rules
regarding hybrid data processing services of-
fered by common carriers have not been com-
plied with in the proposed transmittal.

In conclusion, the CIA petition noted that the
call for regulatory reform has been sounded in the
nation, with the agencies being asked to adopt com-
petitive market solutions to problems. g

Gilb — Continued from page 22

finding bugs in this measured environment are quite

different from the conventional, measured situation.
I'd choose bebugging before SP; but we can have them
both, too. (To be continued in next issue)
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Computing and Data

COMPUTER MODEL HELPS HAWAIIAN
SCIENTISTS TO HARNESS VOLCANIC
ENERGY TO SUPPLY ELECTRICITY

Dr. Paul Yuen
University of Hawaii
College of Engineering
Honolulu, HI 96822

Scientists at the University of Hawaii hope to
harness the intense heat of an underground volcanic
chamber and use its energy to power an electric gen-
erating plant. They are drilling a shaft more than
a mile deep on the island of Hawaii, largest in the
chain, where they hope to locate water superheated
by magma, or molten rock. Helping guide them is
a computer-generated mathematical model of the sub-
terranean features of the island.

If the experiment is successful, the water will
be brought to the surface of the earth, where it
will flash into steam and drive a turbine. The ini-
tial plant would produce about 10 million watts,
enough to supply electricity to more than 2,500
average homes. If the geothermal project works,
additional plants would be built to increase the
power to 50 to 100 million watts, doubling the is-
land's electricity supply.

"Hawaii is volcanic in origin, and the Big Island
volcano is still active," said Dr. Paul C. Yuen,
associate dean of the university's College of Engin-
eering. "We hope to reach water heated by magma
somewhere around 6,000 feet. We believe the water
could be replaced as quickly as we bring it up, by
more water filtering through the porous rock."

Mechanical Engineering Department and Hilo Col-
lege faculty members used the university's computer
to create the mathematical model of the island's
subterranean features, based on current geological
information and basic heat and mass transfer theory.
The system analyzed the model and made initial pre-
dictions about the magma reservoir the researchers
hope to find. Little is known about the interior
of the island, however, and further applications
based on the model depend on information from the
hole being drilled.

Magma is thought to reach about 1,200 degrees
Centigrade, retaining that instense heat level for
about 25,000 to 100,000 years. Water normally boils
at 100 degrees Centigrade, but the superheated water,

Processing Newsletter

Water superheated by an underground volcanic chamber will power
electric generating plants on the island of Hawaii, if a scientific exper-
iment now underway there is successful. Scientists from the Univer-
sity of Hawaii are drilling a deep shaft to reach the water, which they
think may be heated to 200 degrees Centigrade by nearby reservoirs
of magma, or molten rock. They hope to bring the water to the sur-
face, where it will flash into steam and drive a turbine. The univer-
sity’s computer generated a mathematical model of the subterranean
features of the island, helping guide the scientists and making initial
predictions about the magma reservoir they hope to find. The magma
may reach 1,200 degrees Centigrade, retaining that intense heat level
for up to 100,000 years.

subjected to great pressure in the ground, will stay
in liquid form at about 200 degrees until brought
close to the earth's surface, where it will flash
into steam.

Researchers from the university's Hawaii Institute
of Geophysics had forced electricity into the ground
through electrodes spaced around the island. Because
hot water is an excellent conductor of electricity,
they were able to "map" potential hot water reser-
voirs by plotting the different patterns of conduc-
tivity. They used these maps and other geophysical
information to select the site for the first well,
near the east coast of Hawaii.

24 COMPUTERS and PEOPLE for May, 1976



Electricity produced by geothermal energy in
Hawaii should be cheaper than that supplied by stan-
dard generating methods, in which water is heated
by burning fossil fuels. Rates there now are among
the highest in the world. The scientists hope the
project will supply heat energy for other purposes
as well, such as paper and wood processing and heat-
ing greenhouses.

The university's computer is an IBM System/370
Model 158.

BRINGING ARABIC INTO THE COMPUTER AGE

Michael Shelton

The Montreal Star

241 St. James St.
Montreal, Quebec, Canada

"At last it's beginning to look as though Syed
is the new Gutenberg."

Henry Strub leavens this immense claim for his
partner by adding with a twinkle . . . "and I'm the
printer's devil."

It probably took this mixture of ambition and
humor to bring their brainchild so far in such a
short time. What they have found is the means to
bring the Arabic language out of the 15th century
into the age of the computer. They are doing it,
naturally, with an electronic device. The first
will roll off the production line in the next few
days.

Until now no machine has been able to render Ara-
bic perfectly in type. And written Arabic must be
perfect to encompass the rich range of nuance and
meaning. Although more than 250 inventions are on
the market already, they all demand some modifica-
tion of the script. Because these people are loath
to accept such compromises, it is still necessary
for many messages to be transmitted in English er
French and then translated.

The potential is mind-boggling. At least 575
million people in a great swathe of the globe from
West Africa to the Indonesian border with Papua-New
Guinea use the Arabic script. The 22 countries that
make up this region are currently setting up a digi-
tal communications system linked by three satel-
lites, similar to Canada's own Anik satellite system.
Two are already in place over the Atlantic and In-
dian oceans. A third is to be positioned over the
Sahara.

The Arab nations are spending a total of $5 bil-
lion. Iran, which is modernizing at breakneck
speed, has earmarked another $6 billion of its oil
money over the next few years to up-date and expand
its own telecommunications network.

It is hard for the Western mind, accustomed to
its own method of printing on paper, to realize the
difficulties that face other cultures. For in-
stance, several thousand Chinese ideograms are re-
quired to do the work of the 26 letters of our al-
phabet. No solution has yet been found to the Chi-
nese problem, except to latinize the written word.
(But who knows? Maybe some Chinese visionary has
the answer and is laboring through suffocating lay-
ers of bureaucracy and commercial timidity!)

Arabic, Farsi, and Urdu have a similar problem
to Chinese, though not nearly so difficult. Being
much older than the Western languages, they are much

richer. It is said that an English newspaper reader
requires a vocabulary of 3,500 words. Arabic re-
quires 8,000. Their written word was also much

more developed by the time Johann Gutenberg invented
movable type.

The 14th, 15th, and 16th centuries saw Arabic
calligraphy reach a peak of artistry which is still
revered today. Our 19th century copperplate is but
a poor imitation. Unfortunately, this calligraphy
does not mix well with modern technology.

The shape of each letter depends on the one be-
fore.

Dr. Charles Adams, professor of Islamic Studies
at McGill University, explains that although Arabic
has only 28 letters, Persian and Urdu 32 each, the
ideal keyboard for typing or setting type should
have four different variations of each letter.

"In some cases there should be even more," he
adds. "But for practical reasons there are only
two forms for each letter on the standard keyboard.
Even then the typist or printer has to make a num-
ber of decisions about how to use them before em-
ploying a letter.”

Now Professor Syed Hyder, head of the computer
science department at the University of Montreal,
has the answer. As engineer, mathematician, linguist
and artist as well as a computer expert, Dr. Hyder
realized some years ago that Arabic script had to
be viewed in two dimensions rather than the one
straight line you are reading now.

First he described it in terms of mathematical
linguistics and then programmed the result for a
computer. From there he transferred the program to
the same sort of minute silicon chip that gives in-
stant answers on a pocket calculator and, he wired
it to an electric Arabic typewriter.

With this device, no bigger than a matchbox, con-
verting the signals sent through the machine, the
typist merely chooses the correct form of that char-
acter according to the next key that is pressed.

The processor makes its decisions in milliseconds.

Dr. Adams of McGill comments: "I think it should
be fantastic commercially speaking. It ought to
speed up the work of a typist by a considerable fac-
tor. There will be 30 to 40 per cent fewer move-
ments for the fingers'to make and a lot fewer choices
of character outline."”

Dr. Hyder made his prototype in 1970. Although
he was the son of a judge in Pakistan, had academic
qualifications from Lahore, McGill and Ann Arbor,
Michigan, he found it difficult to get his idea
accepted. (Accepted, that is, with his name attached
1o ditie)

Enter Henry Strub. This Swiss~born design consul-
tant is well known in Montreal academic and artistic
circles.

"The trouble with Syed was that he got so excited
telling people about his processor that he was apt
to tell them how it worked," he said. "He attended
a lecture of mine about four years ago. When he
started to tell me about his invention, I realized
how important it might be and told him not to say
another word.
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"The invention is securely under patent now. We
got the key one from the U.S. a few days ago. It
patented not only the machine but the idea, which
is something new.

"If anybody tries to get at the program in the
processor to steal it, the chip just burns out."

PSYCHIATRISTS STUDY THE USE OF COMPUTERS
TO HELP MENTAL PATIENTS

Joan Hollobon

The Globe and Mail
444 Front St. West
Toronto, Ontario
M5V 2S9, Canada

Psychiatrists seem nearer to being able to pre-
dict danger in the quiet, unobtrusive individual
who seems nonviolent, but later blows up, killing
himself or other people.

Ruth M. Bray, a clinical psychologist at the
Clarke Institute of Psychiatry, describes computer-
ized tests being developed there that may take the
"clinical intuition" out of assessing such people.
The test is based on another way of interpreting
the Rorschach test.

The Rorschach test, named for Swiss psychiatrist
Hermann Rorschach, is defined as a test "to disclose
conscious and unconscious personality traits and
emotional conflicts through eliciting the patient's
associations to a standard set of inkblots."

Dr. Bray explains this interpretation of the
test can reveal a tell-tale "constellation of per-
sonality traits" that predicts potential danger with
a high degree of accuracy. It has been tested with
only 15 patients, in conjunction with extensive
clinical assessment by psychiatrists and social
workers.

Analyzing the Rorschach results by a computer
produces consistency of interpretation, getting away
from subjective opinions and "clinical intuition."
However, the test requires further study.

Kenneth Jarvis, secretary of the Law Society of
Upper Canada, said computers should be used to store
information on potentially dangerous patients re-
leased into the community, so they can be followed
up properly.

He said many of these patients are all right as
long as they take prescribed medication, but at pre-
sent no one checks to make sure they do. If such
information were stored centrally by computer, pa-
tients could be notified to return for a check-up,
and if they did not turn up, the computer could put
out an alert.

CITY-IN-A-COMPUTER HELPS PEOPLE TO
CLARIFY URBAN PROBLEMS

Andy Washburn

News Bureau

University of Southern California
Los Angeles, CA 90007

Apex City, a small community near Los Angeles,
has big problmes. New jobs are badly needed, but
a proposed industrial development that would provide
them would also increase air pollution. A large
housing project, while boosting the tax base, would
bring in extra children to overcrowd the school
system.

Fortunately for the city officials, developers,
and Apex residents who face these and other pro-
blems, their community exists only within a comput-
er. They can make important decisions without actu-
ally spending millions of dollars or affecting thou-
sands of lives. Furthermore, they can see the re-
sults of their decisions the same day, not the
years they would have to wait in real life.

"Apex is simply a game — but a very sophisticated
one with a very serious purpose,"” said Dick McGinty,
director of the Center for Multi-disciplinary Educa-
tional Exercises at the University of Southern Cali-
fornia, in Los Angeles. "It is designed to help
participants study urban problems and learn how
many decisions made in a community can affect every-
one in it. USC's computer analyzes the decisions and
how they interact, and updates the status of the
community so participants can work through several
years of a city's life in just a few days."

Apex participants have included undergraduate
and graduate students, government representatives
on the local, state, and federal levels, community
action groups such as the Sierra Club and League of
Women Voters, and representatives of businesses such
as real estate development companies and large oil
firms. All are assigned roles of people involved
in a community, including city and county officials,
developers, and members of civic and pressure groups.
They are free to act as they wish within the bounds
of the roles, so the player representing the mayor,
for instance, could be liberal or conservative,
activist or "do-nothing."

It takes at least 30 people to play Apex, and the
optimum size is 60 players, but USC has run the game
with as many as 120. A typical game will stretch
over five consecutive days, with morning and after-
noon sessions. As the game starts, the players make
decisions based on the roles they play and the ini-
tial information they are given. Developers, for
example, might push to have areas rezoned for their
pet projects. County planners might promote passage
of bond issues for expansion. City officials might
seek to have new highways built.

At the end of each session, when each person or
group has decided on a course of action, the game
director collects their decisions. The information
is fed into the university's computer. The system
analyzes the information and updates the status of
the community and the players for the following
session.

Since each group's decisions can affect the
standing of all other groups, there are immense num-
bers of possibilities. The system can handle a to-
tal of variations represented by the number 155 fol-
lowed by 63 zeros.

Players take their roles seriously, devoting con-
siderable time to behind-the-scenes bargaining or
public wrangling. City officials, for instance, of-
ten seek extra protection against air pollution be-
fore granting permits to build factories, while in-
dustrialists sometimes threaten to pull their busi-
nesses out of town if taxes are raised. Apex theory
ties into application; it acts somewhat as a basic
civics course in how a community operates. Some
people have seen what other jobs would be like dur-
ing the game, and based on that have changed their
vocations.

Apex was developed at USC in conjunction with the
University of Michigan. It is played with an IBM
System/370 Model 158 computer. O

26 COMPUTERS and PEOPLE for May, 1976



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 765

1714950460195 10018258
47524240697 91088262529
437910471391273655236
09998829120165018452
6 00842602680062820484
9544384677 2558426559
1796637085535 4815357
368505690724850023892438
4868 1079722549457 14414
05667 18893618708972933
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 765

VoOoJX¥X  eJL ¥IYX
HOoXvY XY -8 XU -
&Y

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 765

STI LL
X WATER

PSD SBWERT
PI1 EBWE
BMDOLT

BI SESO
LRAMP

WMR

= EELBAOAI T

98821 04403

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

SOLUTIONS

MAXIMDIJ 764: Enjoy the sunshine when the sun shines.
NUMBLE 764: There is no medicine against death.

Our thanks to the following individuals for sending us
solutions: T. P. Finn, Indianapolis, In.: Maximdij 763,
Numble 763 — Ronald C. Graves, Ashland, Mass.: Nay-
mandij 763, Maximdij 763, Numble 763 — Gus Strass-
burger, Decatur, Ga.: Naymandij 763, Numble 763.
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COMPUTER GRAPHICS AND ART

FIRST ISSUE NOW PUBLISHED!
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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.

Coordination of Bibliography-Making for Interdisciplinary Graphics
by Grace C. Hertlein, Editor
Proposal for merging, coding, and disseminating interdisciplinary
graphics bibliographies, using a tested method.

Computer Art lllustrations
by Frieder Nake, Alex Makarovitsch, William Kolomyjec, Ensor
Holiday, and Duane Palyka

To: COMPUTER GRAPHICS and ART
Berkeley Enterprises, Inc.
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
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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. Our goal
is excellence, and to achieve this objective, we invite our
readers to participate actively in the magazine, and to advance
the state of the art of computer graphics by communication,
sharing, and dissemination of ideas.

We invite you, your colleagues and students to help us
achieve this goal.

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:

() I am interested in reading materials by the following authors:

() I 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
() I 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):




