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By Melanie Mitzner

In his youth, Tom DeFanti did
one of three things—worked on
projects for a science fair,
watched inordinate amounts of
television or traveled as far as his
bicycle would take him. Never-
theless, he was studious and took
his math and science studies ser-
iously.

After receiving his under-
graduate degree in math and
education from Queens College,
DeFanti set out for Ohio State
University to earn his master’s
degree and Ph.D. in computer and
information science. There, he
developed computer systems for
educational use, and, as a re-
search associate in the art depart-
ment, c¢oncentrated on the devel-
opment of software for artists who
were all too frequently falling by
the wayside because of the
machines’ inaccessibility.

DeFanti was determined to find
a way in which people could com-
municate effectively on a visual
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level, by supplying
them with the same
freedom of speech and
multiple pathways inherent
in the individual logic that
humans use to communi-
cate with another. Dur-
ing his days at Ohio
Stéte, the evolution
of a language he
devised, called ' .
GRASS (Graphics Symbiosis
System), became immipent.
Having assumed that user con-
trol of real-time animation and
computer graphics systems would
result in the kind of interactivity
that was feedback intensijve,
DeFanti set about loosening up
the structure of computer lan-
guages. He gave up the program-
mer's typically purist approach
and merged the real-time control
structure of television with a flexi-
ble, hybrid, picture-based com-
puter language that could gen-
erate, process and manipulate im-

»
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ages.
Four years
later, after
completing
his Ph.D. at
Ohio State,
DeFanti went
to the Univer-
sity of Illinois at
Chicago on an
urban mission.
There he worked
"~ with several grants
from the National Science
Foundation, the National En-
dowment for the Arts, Carnegie
and Sloan to develop alternative
teaching methods, similar to CAl
(computer-assisted instruction).
These methods would then be ap-
plied to raise the level of educa-
tion in Chicago area high schools,
which was notoriously low at the
time. While fulfilling that mission,
he continued research and
development on GRASS.
Seven years after he first began



Creating graphics with a
special computer language

developing the computer lan-
guage, he managed to draw five
conclusions that would lead him
directly to the source of his labor.
He concluded that e purist ap-
proach to electronic language was
hopeless. He realized that it was
necessary to have the ability to
merge independently developed
sequences without having to write
new software to do it. Prioritizing
and still maintaining flexibility
was essential.

User extensibility was also im-
portant so that new concepts
could be realized without addi-
tional input from the original soft-
ware designer. And finally, multi-
ple pathways to reach the same
visual end was crucial because no
two graphic artists, or educators,
communicate the same. Although
these objectives were ambitious
ones, DeFanti was determined to
achieve them.

hWorking on $70,000 Vector
General display oscilloscopes and

PDP 11/45s, DeFanti further
developed the language of
GRASS—a language that could
either teach a person how to use it
to create applications programs or
place some dynamic graphics
capabilities in the hands of com-
puter novices, such as artists.
With GRASS, DeFanti pro-
ceeded to develop teaching
materials that he still uses in his

courses. GRASS was most fre-

quently used by artists at the

university to generate graphics for

museum exhibitions worldwide
and, at the same time, earn tenure
because of the international
recognition they received. In
1976, Larry Cuba produced the
briefing-room scene in Star Wars,
using DeFanti's GRASS system,
one of the first major Hollywood
uses of computer graphics.

Until 1977, GRASS remained in
the hands of educators. Then
Larry Leske, one of DeFanti's
graduate students, went to work

for Dave Nutting Associates, a
wholly-owned research company
for Bally Corporation. At the time,
DeFanti was still hacking away,
trying to build some hardware to
accommodate his graphics soft-
ware when Leske told him that
Nutting had built a box with a
keyboard for a home arcade game.
They realized that this box could
be modified to satisfy DeFanti’s re-
quirements, so a relationship

" began between DeFanti and this

research arm of Bally Corpora-
tion. DeFanti soon reciprocated
when Bally asked him to develop a
graphics language for a home
computer that was easy to
manipulate and versatile enough
to sustain attention.

“They weren't going to offer any
courses or give out any phone
numbers that consumers could
call to debug their program,”
DeFanti recalled. “They wanted
something very simple to operate.
I asked them if they cared how
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many FOR-NEXT loops (in
BASIC, that's a measure for how
fast the system operates) it could
do in a second and they said that
wasn't important. So Nola
Donato, a grad student of mine,
the infamous games programmer
Jay Fenton and I began to develop
what wouldlaterbe called Zgrass.”

At that time, university policy
dictated that any research done on
the premises for non-print media
would officially become the pro-
perty of the university, which
meant that the threesome had to
work feverishly on their own time
to develop the language. Much of
their R&D took place in a cabin
situated in the Wisconsin woods.

“We had a program up in a
year,” DeFanti said, “which was a
real struggle because between the
three of us, we had to share one
really primitive development
system, a Z-80 with only 16K
memory. There was much accep-
tance of the system we developed
because it was really the first flexi-
ble home computer that concen-
trated on graphics. However, just
before production start-up, Bally
decided that for them there was
no future in home computers
because they were not a consumer
product company, but specialized
in arcade games and entertain-

ment enterprises. So the project

was canned. Fortunately, we had
access to the silicon chips they
developed for the system and they
agreed to let us form companies
using the technology as long as
they weren't directly competitive
with Bally.”

It was conceivable that Zgrass
could lead to a subculture on the
frontier of computer graphics,
because DeFanti had worked to
modify what was formerly the ex-
tremely complicated GRASS lan-
guage into an elegantly simple
computer graphics mediurg. What
made Zgrass different from its
counterparts was its fundamental
graphics components. Other CAl-
developed software had been fun-
damentally oriented toward
words.

Zgrass has all of the string pro-
cessing and arithmetic capabil-
ities of other languages but the
graphical constructs are also
deeply embedded into the pro-
gram. One of its greatest assets is
that it was designed as a tool
package with which to construct

innumerable programs to [ill spec-
ific needs.

BASIC, a language often used
by programmers, is extremely in-
flexible in comparison. You simp-
ly cannot pull elements off of a
disk, execute them and get rid of
them. But Zgrass has a flexible
disk and memory utilization struc-
ture that acts much like an oper-
ating system. It can run for long
periods of time and will keep
track of all of the changes as it

uin
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Electronic graphic Images from Zgrass
developed by DeFanti, which were made
to accommodate broadcast TV. (Designs
by Jane Veeder)

continues to bring new elements
in and out of the picture. Also,
DeFanti developed time-based
constructs that allow you to move
elements around independently,
so that you could write a program
to do one animation and a pro-
gram to do another, then have
them operate simultaneously
without rewriting the programs.
DeFanti describes Zgrass as an
“interpretive language with a com-
piled option that, after the system
is debugged and operating proper-
ly, one can compile to speed it
up.” Generally, languages are
either interpretive and slow or
compiled and fast, lacking highly
interactive features and devel-
opmental capabilities that are re-
quired to generate graphics.
Zgrass gives you the best of both.
Under a National Science Foun-
dation grant, DeFanti hoped to
use Zgrass to develop the first



Images created by artists using Zgrass.
DeFanti helped to create a graduate pro-
gram that is Informally linked between
the School of Art & Design and the Col-
lege of Engineering at the University of
llinols In Chicago. DeFanti hopes that
this emergence will improve the quality
of computer graphics as it is known to-
day. (Designs by Jane Veeder, Dan San-
din and Tom DeFanti)

for demanding software that is
compatible with their systems,”
DeFanti said. “Even though I tried
to market Zgrass, along with the
inexpensive $20 chip set from Bal-
ly, they refused to put it into their
circuits. They want you to take
your software and make it like the
rest of the stuff over there that
conforms to their hardware. We
resisted, which, from a financial
point of view, was not the best
strategy.”

DeFanti also observed a psy-
- chological block, saying, “The sec-.
"-ond industrial revolution is based
“on taking raw goods to manufac-
tured goods. They build factories
to do that. You don’t need a fac-
tory to produce software. For a
typical manufactured product that

computer graphics programming
course, but he was disappointed
when university politics pre-
vented his endeavor.

In spite of the revolutionary
achievements DeFanti had real-
ized in the development of Zgrass,
marketing proved to be his great-
est obstacle. After Bally’s interest
waned, he had approached other
hardware manufacturers.

“Hardware people are notorious
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GETTHE SAMEVI

EQ TRAINING

THE PEOPLE ATSONY GET.

Now you can be trained by Sony even if you

aren't employed by Sony.

Because we're making our vast library of train-
ing videotapes available to you. The very tapes'that,
teach our own engineering, service and sales personnel.

The tapes cover the products and concepts of
video and its related technologies. You can learn the
basics of video recording. Color systems. g
Digital video and electronics. Television

production. And more.

Plus you can learn how to service
cameras,VTR’s, and other video products.

As professionally as Sony does.
The tapes are pro
duced entirely by  §
Sony and eontain
up-to-the-minute
information. They
communicate clear- \
ly and simply. And ¥
some of them are
even programmed for Wasd
interactive learning.
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And learning through video can be done at
your own pace, in the convenience of your home,
shop or school. Reviewing is quick and easy. And
the tapes are always available for reference.

Send for your catalog, which lists more than

- 250 titles. In your choice of 3/4” or 1/2” formats.

" Write Sony Video Products Com-
pany, Tape Production Services,
700 W. Artesia Boulevard,
Compton, California 90220.

Or call (213) 537-4300.

Of course, there’s no
obligation. Except the
obligation you have to

yourself: to find out
about the best train-
ing available in
one of the country’s
fastest-growing,
most lucrative fields.

SONY.

Video Communications
Sony is a reg. trademark of Soay Corp.
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grosses $100 million, you might
spend $1 million getting it into the
market and about 1 percent on
R&D. With software, it's more like
90 percent R&D and zip for manu-
facturing.”

Determined to keep all their ef-
forts from getting lost in the shuf-
fle, DeFanti hired some students
to take the systems from the Bally
Arcade resolution of 160/102 to
the commercial video game res-
olution of 320/204. With help from
Dave Nutting Associates, boards
were wire-wrapped and units
built for use in DeFanti’s classes.
During this wire-wrapping ses-
sion, a small company evolved,
taking the widget that DeFanti
had wire-wrapped and developing

it into a product called Datamax.

UV-1. The object behind that pro-
duct was to upgrade the graphics
and animation capabilities of the
cable TV market. .
“We thought the world would b
happy to see animation, readable
type and pretty graphics on cable
TV,” DeFanti said. “But we soon
discovered that nobody cared
because cable TV doesn’t existin a
competitive market. Once they get

November 1983

the franchise, they roll over and
drop dead.”

Perhaps dismayed, but not com-
pletely discouraged, DeFanti's
determination led him to the com-
pany Astrovision. They were in-
terested in buying the rights to the
Bally system. Further modifica-
tions ensued until, much to
DeFanti's chagrin, that path to
Astrovision turned out to be a
dead end when the company
declared bankruptcy in the sum-
mer of 1982.

However, DeFanti persisted. He
refused to succumb to ill-fated,

business relationships. Because it

was too difficult to market Zgrass
with the chip set to low-end hard-
ware manufacturers, he decided
to upgrade the language for more
powerful microcomputers. In
fact, flexibility was such a built-in
characteristic that he was
prepared to adapt the language for
just about any 68000 or PDP
11-type processor by writing in
the “C” langauge.

DeFanti is now in the process of
developing a language that will
“hopefully become the CPM for
graphics because, in reality, it

fUNICUIONS 88 811 VPLLIALIIE vy otvae,
but it just happens to have graphic
elements built into it as its fun-
damental bottom.” '

This new version of Zgrass,
presently referred to as RT/1, will
operate on 16-bit computers.
DeFanti is also pleased that he has
been retained to develop RT/1 for
the specific purpose of creating
artists’ work stations for video
game design. Terry Disz, Dan
Sadowski, Stephen Joyce, John
Lindberg and Peter Caldes are
programming RT/1. Jane Veeder
and Copper Giloth, artists, are

coding the artists’ work stations.

He explained, :“We really at-
tacked the time-based elements.
We're also using a lot of interac-
tive controls—a digitizing tablet,
dials that can be assigned to any
variable in the program so that, at
any point, you can attach an ele-
ment to a dial, manipulate it, find
the right place for it, then write
the program.”

What this implies is a dramatic
shortening of the feedback loop.
On many other systems, one must
conceive of the image, input a
number, compile the data, look at
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it, edit it, compile it again, inspect
it once more, then write it in the
program—a process that can take
up to 10 minutes for a single
trivial change.

DeFanti compares his method to
the manner in which a piano is
tuned, using a tuning fork and ad-
justing the pitch to the sound
waves, “What we're really in-
volved in is learning how to tune
graphics, with dials...tune pic-
tures,” DeFanti said. “And nobody
has ever been able to do that
before. We're trying to do to
visuals what people have been do-

. Ing to music for 10,000 years.”

In addition to the application of
RT/1 for video game design,
DeFanti also hopes to adapt it for
the home computer market.
“There are people,” he said, “who
want to have a much better
language than BASIC, which is
virtually the only thing available.
PASCAL is a language for com-
puter scientists but not a very
good one for interactive graphics
development, so I think in terms
of the home market as being a
publishing medium for RT/1.”

Meanwhile, he has an excellent

environment in which to debug
the system. Not only do his
facilities at Real-Time Design pro-
vide him with basic research
needs, but because he helped to
create a graduate program that is
{nformally- linked between the
School of Art & Design 'and the
College of Engineering where he
is tenured, he will witness the ap-
plication of RT/1 by the most
diverse users conceivable.

“The program is rather unique
in that we teach artists how to sur-
vive in a digital/analog world and
we teach 'engineers aesthetics,
then we throw them all together,”
DeFanti said. “It's an unfunded
program and we only accept five
new students a year. I did this in
association with Dan Sanden and
Guenther Tetz of the art depart-
ment because we feel that artists
ought to be in charge of computer
graphics. In many computer
graphics businesses, the artists
more or less came up from the
graphic design department where
they did press type slides. They
are considered slaves; they are not
really treated with respect for
their craft. This attitude has to

change and there have to be more
sophisticated systems developed
to improve the quality of com-
puter graphics as we know it to-
day.

“Artists should be the ones to get
out there and specify, configure
and direct the construction of
these systems. To achieve this
end, we've been teaching them
how to get out there and deal with
technical parameters like wire-
wrapping and programming.”

When DeFanti was asked to ad-
vise software designers about the
rigors of product development, he
said, “Not having been so success-
ful, I don't know if I'm really an
authority on that.” However, after
assuring him that failure was
always a prerequisite for inven-
tion, he said, “Don’t expect people
to accept your inventions because
if you maintain that as your goal,
you'll really be disappointed. As
for financing, there are several
ways you can go. Federal grants
are difficult to get, but if you have
a good track record, good creden-
tials and you develop a relation-
ship with the people on the panel,
it becomes a possibility.

UNBEATABLE

THE
DUO

Ceco is the Number One Stocking Distributor of RCA and Other
Camera Tubes in the U.S. and here’s why: Ceco stocks the most
diversified inventory of all factory fresh RCA Saticons, Uitricons,
Vidicons and Vistacons of any other distributor.
We know how important your camera’s performance is, and
when you need to replace a tube in a huny, we also know it can
cost you a small fortune for lost time. Therefore, we stock all
" Industrial & Broadcast Grade Tubes for 3, 4, and Single Tube
Cameras fof your immediate availability. But that's not all, we
also have the most competitive prices in the industry. In fact, we
will meet or beat any competitor on any type in the line.
in addition, we also have toll free Engineering Assistance for
lnrerchon%iobility on foreign or domestic parts and camera
maodificatiBns to upgrade your existing camera systerm. We also
have afultline of accessory equipment including Lenses, Tripods.
Pan Tilt Heads, Video Tapes, Connectors, Test Equipment, Color
Monitors and many other products at competitive prices.
So call today for the Best Service you'll ever see and remember,
we will not be undersold.
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"Remember, they have to show
‘¢neir management that you'll be
doing something that will have na-
tional impact. These days,
however, little money for graphics
is coming from the federal govern-
ment except for research relating
to the military. In fact, the govern-
ment has to support education
better than they are now. I'm
teaching the history of computer
science, not computer science.
You know why? Because we're
teaching on computers that are 10
years old, We simply don’t have
new equipment unless a manufac-
turer gives it to us..Private in-
dustry is your best bet. S

“Acting as a contract research
arm for a large corporation
definitely has its advantages. They
pay researchers what they deserve
instead of trying to fit them into
the company’s salary structure.
Also, there’s virtually no politics
to contend with other than those
in the beginning of contract
solicitation. The Tax Recovery
Act of 1981 has made contract
research very attractive because
the reimbursements of R&D in-
vestments makes it equitable for

large corporations. The only thing
you have to watch out for is if a
company wants you to do an ex-
clusive for them—I'd shy away
from that. You should try to keep
some part of the market for
yourself because often, they make
decisions that have nothing to do

with the quality of your product,.

so you could end up developing a
great program and witness the
abandonment of your hard-earned
labor.”

As far as deciding whether to
manufacture or license your prod-
uct, DeFanti is adamant about the
latter. Previous encounters are a

 true reflection of the difficulty he
has had trying to market his own
software, which is an essential
responsibility should you decide
to “manufacture” it yourself.

“Licensing,” he said, “gives you
the security of an already estab-
lished marketing entity through
the company to which you are
licensing your product.”

DeFanti was asked whether he
had any ideas for a new product,
assuming there were no limita-
tions to resources or market
viability, “I'm not interested in un-

limited resources,” he said, “be-
cause -that means you have
unlimited management problems.
It’s all I can do to manage SIG-
GRAPH, as chairman of the organ-
ization, teach at the university,
work on software and direct my
staff of 15 people at Real-Time De-
sign. But I am interested in getting
the whole design and implementa-
tion of custom hardware—silicon
chips—to be a software, not a
hardware, problem. Experiments
at Stanford have shown that the
software students do a better job
of designing hardware than the
hardware students because the
hardware students try to save
parts, which cost almost nothing,
and the software students are do-
ing involved data structures in-
side of the chip.

“Of course, this kind of design
work involves computer graphics,
so you've got a technology that is
now designing itself, one that is
being used to design itself. That's
very exciting to me. After all,
what’s - more intoxicating than
technology as an extension of
human cognition?”
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NEW SONY DXC-M3K/
VO-4800 Color Camera, 14X
Lens & 3/4" Portable
Combo .............. $8,350
PANASONIC WV-555/
NV-9450 Color Camera, 10X
Lens & 3/4" Portable
Combo .............. $7,600
JVC KY-310/CR-4700
Color Camera, 12X Lens & 3/4"
Portable Combo .....$10,165
SONY VO-5850 PAC

3/4" Editing System

V0-5850, VO-5800, RM-440,
Cables............... $9,650
LEADER LBO-5860/

LVS-5850
Waveform, Vectorscope,
Rack................. $3,595

800-323-8148

QUANTA MICROGEN
Character Generator. .. $2,395

SONY VP-5000

SONY/CHYRON
CHARACTER
GENERATING SYSTEM
SMC-70 Computer, PYM-1270Q
12" Color Monitor, Dual Disc,
Monitor Stand, CP/M & Letter
Writing Software,
Chyron VP-1 w/2 Fonts. $7,385

Cables &

3/4" Player........... $1,350
SONY VP-5600 - :
3/4" Recorder . ....... $1,675
SONY VO-5800

3/4" Recorder ........ $3,215

SONY VO-5850 <
3/4" Editor........... $5,180

NEC CT-2501 25" Color
Monitor/Receiver $675
NEC C12-202A 12" Color

Monitor................ $264 Generator.....ovvvens $2,950

MICROTINE T-100 JVC KM-2000

TBC.............. $5,404 Special Effects
Generator............ $3,990
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NEW PANASONIC
BT-S702N Dual Color
Rackmount Monitor.....
PANASONIC WJ-5500B
Special Effects

P.O. BOX 48456

K&ln [llinois (312) 966-6133

Chicago, IL 60645 y
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