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Figure 4. Traditional vs. Data base system design procedures

System Programming

In the traditional third generation data proces-
sing environment, system analysis consists of two
major tasks: file design and process flow-charting.
A data base environment greatly simplifies system
analysis by eliminating the master file design task.
Pre-existing data, defined and retrieved under the
data base management system, is available for ready
use in the process fow-charting task. This reduces
the time and investment necessary for typical appli-
cation system design.

A data base management system also has important
advantages during the system programming stage, which
may result in a significant reduction of the time
required for coding and testing. These advantages
are summarized in Table 1.

Probably the most dramatic advantage associated
with the data base environment occurs during system
enhancement. Data independence, occasioned by the
intercession of the data base management system, al-
lows a facility for system modification not available
in the traditional environment. An illustration is
given in Table 2.

The overhead associated with system design in the
data base environment is the task of data base file
design and data definition. This task, whose diffi-
culty should not be underestimated, precedes system
analysis and may be performed by a separate team of
individuals. Data base files are designed for use
by multiple application systems, so that the burden
of investment in their creation is divided among many
beneficiaries. Thus, the proportioned cost of data
base file creation is probably little more than the
cost of master file design in a single traditional
application system.

TABLE 1
A Comparison of Typical User Programmer Functions:

Without a Data Under a Data

Function Base System Base System

File Def- define access define input/

inition method, record output area
size, block size, and/or invoke
device type, in- an externally
put/output buffer, defined data
core index area

Coding open and close construct CALL
filiestssetaup parameter list
logic for search- or code speci-
ing through hier- alized state-
archically struc- ment types;
tured files, read data base
and write records, search and
set up logic for positioning is
special file automatic
positioning

Record attribute field invoke stan-

Format- names dard field

ting names in

application

programming

TABLE 2

Illustration of a Data Base System's Facility for
System Modification:

In a given application system, in production for
several months or more, it is decided that a new
field must be added to one of the system's files.
The following chart compares the necessary opera-
tions for this change in a traditional environment
and in a data base environment. A "yes" indicates
that the operation is necessary; a "no" that it is
not. Significant savings may be realized in the
data base environment.

Change
File De- Change Com-
finition Logic pile Test
Programs using
new data element
Traditional Yes Yes Yes Yes
Data Base No Yes Yes Yes
Programs not using
new data element
Traditional Yes No Yes Yes
Data Base No No No No

In contrast to the typical master file, however,
data base files render data much more available for
ad hoc searching and access. Also, standardization
of data definition and centralization of update pro-
cedures in data base systems offer a quality of system
design that is harder to achieve in the traditional
environment. O

30 COMPUTERS and PEOPLE for January, 1976



Computing and Data

“PRECISION JOURNALISM” PRODUCES RAPID PAYMENT
OF OVER $1 MILLION IN DELINQUENT TAXES

Donald H. Reck

1BM

Data Processing Division
590 Madison Ave.

New York, N.Y. 10022

Precision journalism — a technique by which a
reporter works with a computer to research complex
stories — was used recently by "The Knickerbocker
News" of Albany, N.Y., to help produce a series of
reports on delinquent tax accounts in Albany County.
Within one month of publication, more than one mil-
lion dollars in delinquent taxes had been paid.

Steve Kent, executive city editor, says, "It made
possible an investigative report that otherwise
would've been too time-consuming, expensive and,
probably, impractical. Total time for the project,
from inception, through copying tax files, keypun-
ching and processing on an IBM computer to publica-
tion was about six months. To do the same job
manually would have required about 15 months and
dozens of people, assuming we could have devoted
that much of our resources full time to the project.

"The intent was to name names; so all the facts
had to be thoroughly checked before publication.
We wanted to make sure that any information punched
on the cards, for example, exactly matched the data
on the original tax records. In some cases, there
were surprises. One man called to thank us for let-
ting him know he even owned property. He was more
than happy to pay the back taxes."

The five part series had been prompted by an an-
nouncement from the Albany County Treasurer's Office
last February that the county was owed some $20.6
million in unpaid taxes — the largest unpaid taxes
bill in the state, outside New York City.

To create a data base from which to research the
series, reporters Gene Weingarten and Arlene Bigos,
who collaborated on the story, obtained the county
treasurer's office files in an effort to learn who
owed how much, for how long and why. Originally
filed only by street address, the 8,700 record cards
had to be cross-indexed into 11 new categories for
processing. "They weren't digging into private
files," says Kent. "The county's delinquent-tax
records are public records, available for inspection
by any citizen."

Processing Newsletter

The resulting 95,700 separate pieces of informa-
tion were transferred to punched cards and a program
was developed to enable an IBM System/370 Model 125
computer to produce the information in the most ac-
cessible form. The printout, about 30 feet long,
also helped identify "patterns" of delinquency, which
proved of particular benefit to the tax office.

According to Robert G. Fichenberg, executive edi-
tor, increasing use of the computer will help repor-
ters study and evaluate vast amounts of material in
a short time in other fields, too.

"Precision journalism provides an unparalleled
ability for us to undertake penetrating, complex
investigative reporting projects that would have
been impractical, if not impossible for us previous-
ly," he points out. "We think the public will bene-
fit from the reporter's ability to more easily iden-
tify discrepancies and shortcomings in government,
as well as take more meaningful surveys of public
opinion and attitudes, that the computer now makes
possible."

The new categories the computer produced that
gave better insight into the tax delinquency problem
were:

— An alphabetical list of tax-delinquent proper-
ties, by owners.

— A list of delinquent properties, by street.

— A list of property owners who owe more than
$5,000 in delinquent taxes.

— A list of non-foreclosable property.

— The total number of tax-delinquent properties
and their appraised value.

— Subtotals showing how many taxpayers owe more
than $100, more than $500, more than $1,000,
etc.

— A breakdown of delinquent properties by city
wards.

— A breakdown of delinquent properties by towns.
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THE WORLD'’S BIGGEST MODEL RAILROAD:
A SIMULATION OF SEVEN RAILROADS
AND 3,000 MILES OF TRACK

Jim Furlong

Computer Sciences Corporation
650 North Sepulveda Blvd.

El Segundo, Calif. 90245

A model railroad bigger than any child's wildest
Christmas wish is stored in the Chicago suburb of
Oak Brook. The railroad is a model of the 30,000
miles of track (hills, curves, and speed limits in-
cluded) and the train yards, stations and freight
traffic of the Consolidated Rail Corp. (ConRail),
the nation's newest railroad company.

But this model doesn't run on tracks. It runs on
the Oak Brook computers of Infonet, a computer time-
sharing network operated by Computer Sciences Corp-
oration of Los Angeles. It's a mathematical simula-
tion of ConRail's operations, and includes the com-
pany's projected costs and revenues. The model was
developed to assist the U.S. Railway Association in
planning the largest corporate reorganization in
U.S. history — the formation of ConRail from the
operations of seven bankrupt railroads: Penn Central,
Erie Lackawana, Reading, Central of N.J., Lehigh
Valley, Lehigh & Hudson River, Ann Arbor.

Day & Zimmermann, Inc., consultants to the U.S.
Railway Association, developed the model and "run"
the railroad through remote computer terminals in
Philadelphia. The terminals are linked to the Oak
Brook computers by satellite circuits.

ConRail will start operating most trains in the
northeastern United States next February, according
to present plans. Based on computer simulations of
ConRail's operations, the U.S. Railway Association
has predicted that ConRail will become profitable in
1979 and generate earnings of almost $600 million in
1985.

LOOKING AT WINDS OF THE PACIFIC OCEAN TO
DETERMINE WISCONSIN WEATHER FIVE DAYS LATER

Robert Ebisch

University Industry Research Program
University of Wisconsin

610 Walnut St., Rm. 1215

Madison, Wisc. 53706

A machine named McIdas is fomenting a scientific
revolution at the University of Wisconsin-Madison.
McIdas, short for the title, "Man-Computer Interac-
tive Data Access System," unites a man's qualitative
judgement with a computer's speed and analytical
abilities.

The machine was developed slowly over seven years
by Wisconsin scientists in order to accurately mea-
sure winds from satellite observations. It includes
a computer, a teletype through which the operator
can talk to the computer, and a color television
screen through which the computer can talk back.
McIdas also controls a number of specialized elec-
tronics packages which color the TV-picture, choose
appropriate views of the Earth, filter image data,
and help a human operator get along with McIdas.

A serious problem in many research fields is that
satellite data pouring in at rates as high as one
TV picture every three seconds, 24 hours a day, pro-
duces an information glut totally beyond the grasp
of those who need the information.

McIdas assimilates the avalanche of data with
ease. The scientist sitting before McIdas' screen
can scan thousands of electronic pictures quickly
and efficiently. From moment to moment he can order
up visual displays from the computer's vast informa-
tion store, manipulate the picture, and view changes
as he commands the machine to make complicated mathe-
matical analyses. The results can be amazing.

In a month-long test during August and September,
for example, McIdas used pictures from a satellite
20,000 miles up in space to measure wind speeds on
the earth's surface to an accuracy with two miles
per hour. "This is more accurate than the resolution
of the camera that took the pictures," says Tom
Haig, dirctor of Wisconsin's space science and en-
ginerring center. "McIdas made 1,100 measurements
of the wind's speed, direction and altitude every
six hours and automatically distributed them to
forecast centers. And each wind measurement costs
us only 28 cents. This is remarkable when you consi-
der that the conventional method of measuring winds
with a balloon costs $15 or $20 per reading. And
the balloon system is limited because the world is
mostly water with no weather stations on it.

"The conventional monitoring systems are doing
well if they keep track of 15 to 20 per cent of the
earth," Haig continues. "We have to make the cover-
age 100 per cent if we're ever going to forecast
effectively.

"You have to look to the Pacific Ocean to see
what kind of weather Wisconsin will have in four
or five days."

HOCKEY SHOULD BE COMPUTERIZED,
MANAGEMENT CONSULTANT ASSERTS

Andrew S. Edson

Cresap, McCormick and Paget, Inc.
245 Park Ave.

New York, N.Y. 10017

Baseball, the nation's pastime, is an exceedingly
slow and convincingly boring — to some — game when
compared with ice hockey, full of rapid fire action.
Statistics are what's keeping baseball alive, asserts
Raymond J. Epich, a sports addict and vice president
in the Chicago office of Cresap, McCormick and Paget
Inc.

"Baseball statistics form the basis for numerous
'hot stove' discussions throughoud the winter," says
Mr. Epich, who heads his firm's services in informa-
tion systems, data processing and operations research.
"It is these statistics that save the game from being
exposed as the bore it actually is."

By contrast, he claims, ice hockey is one of the
fastest moving sports we have, next to auto racing,
skiing and jai alai, but it has relatively few sta-
tistics beyond goals, assists, penalty minutes, saves,
and goalie shutouts for the fan to study.

To add a new dimension to the game, Mr. Epich has
proposed and applied for a U.S. government patent to
computerize ice hockey. Mr. Epich's idea is to un-
derlay an entire hockey rink with a grid of conduct-
ing wire, and to place transmitting devices in the
puck and on player sticks and skates. A computer
would track the movements of each hockey player in
real time throughout the game, as well as the move-
ment of the puck as it criss-crosses the rink. He
says:
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"Think of the limitless possibilities which can
result: The computer would make it possible to
calculate the velocity of each and every shot leaving
the stick of a player and moving toward the goalie.
We would be able to calculate the fastest skaters
and shooters, players who spend the most time on
ice, retain control of the puck longest, etc. By
using a computer, these statistics could be dis-
played during the course of the game, providing in-
stant readouts of the velocity of a shot microsec-
onds after it had been completed.

"It could be programmed to announce such feats
as 'Bobby Hull just drove his slap shot beyond the
blue line at 148 m.p.h.' or 'Bobby Orr controlled
the puck for 32.2 minutes during the evening.' Simi-
larly, the computer could announce the number of
feet or miles skated during a period. This three-
way combination of imbedded wires, transmitters and
a computer would thus open up a fantastic new dimen-
sion to ice hockey. The result would be a sport
with the action of hockey and the statistics of
baseball."

TALKING IN MUSIC LANGUAGE WITH A COMPUTER

William T. Struble

News Office

Mass. Inst. of Technology
Cambridge, Mass. 02139

How can a musician "talk music" with a computer?

Very easily, if he happens to be in the Massachu-
setts Institute of Technology Experimental Music
Studio. There he encounters a computer-based music
system (complete with organ keyboard, music display,
and sound synthesizer) than enables him to converse
in musical language and which promises to be a power-
ful tool in musicological research and in composi-
tion. The organ keyboard is the input console to
the computer. The computer, a PDP 11/50, was a gift
of the Digital Equipment Corp., Maynard, Mass.

The question of "talking music" with a machine
arises in the context of some of the most progressive
research and creative activity in music today, accor-
ding to Barry L. Vercoe, M.I.T. associate professor
of music and director of the project.

When a music historian wishes to find the "unknown
composer" of a 15th century chanson (such as Je ne
vis oncques la pareille, one of the hits of its
time), he may use the computer to compare its stylis-
tic characteristics with those of hundreds of other
known songs of its day. Or, when a contemporary
composer wishes to obtain a "perfectly accurate syn-
thesis" of a new electronic composition whose rhythms
are too complex to be adequately performed on a stan-
dard Moog synthesizer, he may also use the computer
— either to control a collection of sound-synthe-
sizing equipment or perhaps to "perform" the entire
piece using digital synthesis techniques.

How does a composer enter the information of a
musical score into a computer? Up to this time
musicians have had to make do with strings of letters
and numbers. "However, while the card punch and the
teletype are just fine for some things," Professor
Vercoe says, "they make very poor musical instru-
ments. 'Talking with a machine' has traditionally
meant conversation in a foreign tongue. And it has
always been the musician who had to learn the other
language."

At the Experimental Music Studio, he says, "the
shoe is on the other foot now." The computers there
are being taught to converse in the musician's lang-
uage — standard music notation. Using a high-reso-
lution scope, the system can display about 20 lines
of music at a time. The composer can "stroll around"
to any part of his large score-in-progress, make
some changes, and ask to hear the result. The com-
puter will then synthesize a complete performance of
the score. The system also will provide the composer
with a hard copy music printout if he wants it.

"Although the sound synthesis part is not unlike
text-to-speech translation," Professor Vercoe says,
"the manner in which it must be specified is quite
different. Moreover, the manner of writing a score
becomes important. Composers use music paper not
just to display music, but to permit quick changes.
A phrase played into a computer via an organ key-
board sometimes appears wrong when seen in context.
We therefore had to develop a graphical Music Editor
that would enable the computer to be at least as
practical as pencil, paper and eraser."

The Experimental Music facility is used by stu-
dents taking the subject, Electronic Music Composi-
tion (21.628). It is also beginning to attract the
attention of professional composers from the Boston
area and other parts of the country. Meanwhile, the
combined power of the PDP-11/50 computer and the
IMLAC PDS-4 display system provides an environment
for other computer-music research, including more
flexible man-machine dialogues, more suitable high-
level languages, and improvements in digital-audio
interfacing, Professor Vercoe says.

COMPUTER HELPS DOCTORS IN REMOTE AREAS
PLAN RADIATION TREATMENT FOR CANCER

Al Hicks

Office of Public Information

Univ. of California at Los Angeles
405 Hilgard Ave.,

Los Angeles, Calif. 90024

Doctors in rural or medically underserved central
city areas soon may be able to call up a computer
here to help calculate precise radiation treatments
for cancer patients.

The computer, at the UCLA Health Sciences Compu-
ting Facility, will calculate the direction and depth
radiation beams should take to direct the maximum
dosage to cancerous cells with minimal damage to sur-
rounding healthy tissue.

To communicate with the computer, doctors at
remote health centers need only a standard telephone
and a television-like computer graphics terminal.

By calling special numbers at the UCLA Medical
Center, a physician can connect his terminal to our
IBM System/360 Model 91 computer. Then, with an
electronic light pen, the doctor draws a diagram of
the patient's body area to be treated and pinpoints
the tumor. The light pen is a photosensitive pointer
that allows information to be entered into the com-
puter or displayed on the terminal.

Once the doctor indicates where he would like to
position his radiation beams, the computer plots the
depth and direction of the dose to be administered
to the tumor, and informs the doctor by displaying
the information of the screen of the terminal.

Although many health centers have facilities for
radiation therapy, few remote from large computers
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Dr. Carol Newton, UCLA professor of biomathematics, studies the
increasing relationship of normal human cells, represented by the broken
lines on the computer terminal screen, to malignant cells, represented
by solid lines, after advanced radiation treatment. UCLA uses its
computer to help doctors throughout the country plan radiation treat-
ment for their patients. The doctors need only a computer graphics
terminal, similar to the terminal Dr. Newton is using here, and a
standard telephone. They can get precise radiation treatments for

their patients calculated by the UCLA computer.

have the sophisticated capability to plot radiation
treatment with precision. The delicate procedure
involves aiming radiation beams at precise angles to
bring a lethal dose to the tumor while minimizing
the damage to adjacent cells.

The program, developed at the Health Sciences
Computing Facility, has been tested for almost three
years at Cooper Hospital in Camden, N.J., in a pilot
study for cancer treatment planning. It has proved
effective in helping radiation therapists treat can-
cer patients.

A physician can learn to communicate with the com-
puter with a minimum amount of instruction, much of
it self-taught. The computer will respond on the
graphics terminal in his clinic after he has provided
his information through pictures and diagrams, using
the light pen.

An important aspect of the program is the rela-
tively inexpensive cost of the terminal. This en-
ables group medical practices in rural settlements
or medically underserved inner city areas to gain
access to large medical computer facilities for
diagnostic procedures and treatment planning.

UCLA's large computer also has been made avail-
able to remote medical centers involved in diagnosing
heart disease. Doctors can use terminals in their
offices to compare information on their patients
with the descriptions of various categories of heart
disease stored in the system.

ARTIFICIAL INTELLIGENCE AND
AUTOMATIC THEOREM PROVING

Jim Hicks

News and Information Service
University of Texas at Austin
Austin, Texas 78712

A University of Texas professor of mathematics
and computer expert, Dr. Woodrow W. Bledsoe, has
become a co-chairman of the Oberwolfach Conference
on Automatic Theorem Proving, to be held in Oberwol-
fach, West Germany, Jan. 5-10, 1976.

Automatic theorem proving is Dr. Bledsoe's pri-
mary research interest in the field of artificial
intelligence. He has been supported since 1972 by
a National Science Foundation grant of approximately
$45,000 per year.

"Artificial intelligence is the study of the com-
puter and computer-related techniques to get the
computer to do intelligent things that men do," says
Dr. Bledsoe. "For example, computers can play chess,
recognize pictures and prove theorems — things which
men, rather than machines, normally do."

In September Dr. Bledsoe was one of seven experts
invited to lecture to the Fourth International Joint
Conference on Artificial Intelligence in Thilisi,
USSR. He was elected general chairman of the next
conference which will be held in August, 1977 at
Massachusetts Institute of Technology.

Dr. Bledsoe serves on the editorial board and as
review editor of the International Journal on Arti-
ficial Intelligence. He also is the editor of the
SIGART Newsletter, which is published by the Special
Interest Group on Artificial Intelligence of the
American Association for Computing Machinery.

Faculty members at UT interested in artificial
intelligence have formed an artificial intelligence
group. In addition to Dr. Bledsoe, they include
Dr. Robert Simmons, professor of computer sciences;
Dr. John C. Loehlin, professor of psychology; Dr.
Laurent Siklossy, associate professor of computer
sciences; Dr. Daniel Chester, assistant professor of
mathematics, and Dr. Donald Good, assistant profes-
sor of computer sciences.

"Probably the leading institutions in the country
in the field of artificial intelligence are MIT,
Stanford, and Carnegie-Mellon," Dr. Bledsoe says,
"and UT probably comes in a close fourth because of
the quality of people we have involved here."

Dr. Bledsoe has been a member of the UT mathema-
tics faculty since 1966. His research interests, in
addition to automatic theorem proving, include mea-
sure theory, systems analysis and pattern recognition.
He has written more than 30 articles for scientific
journals.

He is a member of the American Mathematics Society,
Institute of Electrical and Electronics Engineers,
and Association for Computing Machinery.

Forum — Continued from page 16

The Dvorak name is on the title page of Merrick
and Bown, My Typewriter and I (American Book, 1937),
a seventh-grade grammar school text for classes con-
ducted with a typewriter on each desk. This text,
with a Simplified-arrangement supplement, was used
in a large-scale application in the Tacoma, Washing-
ton, public schools at one time. Students in the

typewriter-equipped classes learned more grammar
than the control group and acquired a useful typing
skill as well, without any extra expenditure of time.

Dvorak's, Scientific Typing (American Book, 1939)
a learner's manual for personal and vocational typing
was also published for the traditional arrangement,

(please turn to page 35)
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Forum — Continued from page 34

with a Simplified Keyboard Supplement, and it is
this supplement which has been supplied by Levine
Books, of Irvington, New Jersey, to purchasers of
Synergistic to tide them over.

The death of the author, who was attending to
copyright negotiations and the printing, may cause
further delay in the delivery of the promised com-
plete manual for the American Simplified Keyboard.

Remembering very well the exhaustive investiga-
tion that the authors of Behavior, together with
Frank and Lillian Gilbreth, had made before the pub-
lication of that report, August Dvorak nonetheless
was at all times willing to concede the possibility
that some other researcher had devised a better ar-
rangement. He examined each one that came to his
attention; all suffered sadly in comparison with the
classic Dvorak diagram until Joseph Rosenblum, con-
sultant on product planning to the Smith-Corona
Laboratory, presented his solution to the promota-
bility problem with a diagram that preserves the
traditional arrangement of the digits and all the
traditional pairing. Rosenblum accepted one Dvorak
recommendation, relocating four characters, and
Dvorak and his wife, Hermione, went to work on the
manual for ASK operator training.

IBM, THOUGH LATE, MAY GET ON THE SUPPLY
SCHEDULE OF THE U.S. GOVERNMENT AFTER ALL,
VIA A SECRET CONTRACT WITH THE DEPARTMENT
OF DEFENSE

From: Becky Barna
Computer Industry Association
1911 North Fort Myer Drive
Rosslyn, Va. 22209

Representatives of the Computer Industry Associa-
tion met on December 9 with Congressional staff to
voice concern over what appears to be a violation of
the Brooks Bill. That legislation is intended to
centralize federal computer procurement within the
General Services Administration, as opposed to having
fragmented procurement efforts throughout the govern-
ment. The controversy arose over a proposed supply
schedule contract arranged exclusively between IBM
and the Department of Defense. Until recently, the
proposed contract had been a secret.

IBM missed out on being included in the fiscal
1976 Federal Supply Schedule contract because the
company submitted its schedule to GSA after the cut-
off date for proposals. Now, DoD and IBM have drawn
up their own supply schedule contract and are sub-
mitting it to GSA for approval. Such a procedure
gives GSA after-the-fact authority rather than prior
approval before procurement.

The representatives of the Computer Industry
Association told staff members of the House Govern-
ment Operations Committee that the implications of
the proposal are grave. If GSA approves the contract,
it will in effect grant DoD an authority that is not
permitted to the government as a whole. Furthermore,
if the contract between IBM and DoD gets through,
GSA will have little power to preclude such practice
by other agencies. Enforcement of the existing 1976
Federal Supply Schedule will be impaired, as will be
the intent of the Brooks Bill, if IBM is allowed to

circumvent the rules followed by its competitors.

If the schedule pact between IBM and DoD is allowed,
the government's largest procurer of computer equip-
ment could conceivably allow millions of dollars
worth of equipment to be provided by a sole source,
and thus effectively squelch the competitive aspects
of the procuring process.

According to one Congressional aide, the pact be-
tween IBM and DoD appears to be a "mirror" of the
schedule IBM would have filed with GSA had it been
done on time. The aide expressed outrage over the
apparent subversion of existing procurement mandates,
but he indicated that unless there is substantial
industry clamor over the issue, GSA will probably
give its blessing on the pact. As the aide put it,
"We'll be stuck with practices such as these as long
as GSA keeps bowing to DoD."

The Association has filed for a copy of the con-
tract proposal between IBM and DoD under the Freedom
of Information Act. In the meantime, the Association
urges other industry groups to make their views known
to GSA.

THE REVOLUTION IN THE COMPUTER BUSINESS
EQUIPMENT INDUSTRY, NOW AND COMING

From: E. Lawrence Tabat
Chairman of the Board
Computer- and Business Equipment Manufacturers
Association (CBEMA)
1828 L St., N.W.
Washington, D.C. 20036

Although the Computer and Business Equipment
Manufacturers Association (CBEMA) is entering its
60th year, this $26 billion a year industry seems
really to be in its infancy. It is among the na-
tion's most innovative, most exciting, and fastest
changing fields.

During the next five years, there will be more
technological breakthroughs than we've seen in the
past twenty. These should change office life the
way jet aircraft has revolutionized travel.

New equipment introduced last year supports this
view. For example, several manufacturers unveiled:
(1) lower priced mini-computer systems; (2) high-
speed copying equipment capable of printing 8,000
to 9,000 copies an hour; (3) automatic text-editing
typewriters that were smaller, faster and quieter;
(4) computerized central dictation system for word
processing; etc.

A spur to the industry's rapid rate of change has
been computer technology. Although a new instrument,
the computer has dramatically changed the way in
which manufacturers design and engineer equipment.
Today, microcomputers using silicon chips slightly
larger than one letter in this type face — perform
more quickly and accurately than an 18,000 vacuum-
tube computer of 18 years ago. The cost of 100,000
calculations using a computer is now a penny.

According to reports in several recent surveys,
in the next decade: (1) sales of data communications
equipment are expected to increase five-fold; (2)
sales of automatic typewriters will grow at an an-
nual rate of 21 per cent; (3) by 1980 there will be
400,000 automatic typewriters sold annually; (4) the
copier market is expected to double by 1980. More
than 18 million calculators were sold last year. [J
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Announcing plans for a new quarterly magazine:

COMPUTER GRAPHICS AND ART

To all persons interested in:

Applied Arts and Graphics

Architectural Graphics

Cartography Systems

Computer Aided Design

Computer Assisted Instruction
in Computer Graphics

Dear Colleague,

At the present time we are exploring the possibi=
lity of publishing a new magazine on interdisciplin-
ary computer graphics and computer art aimed at the
college level. We need your feedback concerning the
graphic interests that you have and that you know
of. We want this magazine to be useful to you and
your colleagues.

Accordingly, this is your invitation to submit
material and to begin subscribing (or indicate your
intention of subscribing) to

COMPUTER GRAPHICS AND ART

a new quarterly to be published starting probably
early in 1976, and for which I have been asked to
be the editor.

At the present time an advisory board of distin-
guished people and a group of contributing editors
well known in graphic fields are being assembled.
Your suggestions and nominations will be welcome.

You and your colleagues are cordially invited to
submit papers, articles, computer graphics, photo-
graphs, reviews, computer art, ideas, etc. — no
holds barred — for us to consider for publication.
In addition, your suggestions about authors whom you
would like to have papers from will be most welcome.
One of our goals is to publish materials on computer
graphics early; and then authors can more quickly
establish their professional claims for origination
of good ideas and programs. Every author receives
permission to reprint his or her material unlimited-
ly, although the magazine is copyrighted by the pub-
lisher.

We look on subscribers as colleagues in a mutual
effort, and not as listeners in a lecture room.

Your help and cooperation in this mutual under-
taking is warmly invited and will be most appreciated.
May we hear from you?

Cordially,

S e

Grace C. Hertlein

Editor, "Computer Graphics and Art"
Associate Professor

Department of Computer Science
California State University, Chice
Chico, Calif. 95926

Computer Graphics in Physics,
Chemistry, Mathematics, and
Other Sciences

Computer Graphics in Literature,
Semantics, Fine Arts, Applied
Arts, and Other Fields

Computer Graphics in Business,
Industry, and Other Branches
of Knowledge

Interactive Graphics Languages

Courses in Computer Graphics

Here is your chance for feedback to us:

- - - -(may be copied on any piece of paper)- - - -
TO: COMPUTER GRAPHICS AND ART
Berkeley Enterprises, Inc.
815 Washington St.
Newtonville, Mass. 02160
( ) 1. Yes, please enter my annual subscription to
the quarterly COMPUTER GRAPHICS AND ART:
( ) personal, $10; ( ) library, $15

() department, . $15
and bill me.
( ) 2. Yes, please record my intention to subscribe
annually:
( ) personal, $10; ( ) library, $15
( ) department, « $15

and notify me when plans are firm.
( ) 3. I hope to submit for consideration for pub-
lication, material on the following topics:

*A

( ) 4. I would be particularly interested in cove-
rage of the following subjects:

*A

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

*A

( ) 6. Please send me further information on
bonuses for subscribing:
() Computer Art Reprints
() FORTRAN IV programs for computer art
() Computer Graphics Bibliography
( ) 7. I suggest you send information to my friends
and associates whose names and addresses

follow:
*A
8. Any Remarks or Comments?
*A
Name Title
Organization
Address

*A - attach paper if needed



