by John H. Douglas

They can do arithmetic in a few bil-
lionths of a second and call up from
memory any one of millions of facts
almost instantaneously, but modern
computers have still hardly begun to
touch several kinds of important prob-
lems. With top computing speeds level-
ing off but costs of individual compo-
nents rapidly decreasing, computer
engineers have taken a new tack in
creating the next generation of com-
puters, by operating several computers
in parallel, all working on different
parts of a problem at once.

The first computer built on the phi-
losophy that 64 heads are better than
one is being gradually put into opera-
tion this year at the NAsA Ames Re-
search Center, Moffett Field, Calif.
Called 1LLIAC 1v, the computer is ac-
tually a team of 64 separate electronic
computing elements operating under
centralized command. ILLIAC IV oper-
ates at about 10 to 20 times the speed
of the fastest conventional computer,
the CDC 7600.

The system also has a laser-operated
UNICON memory unit, capable of stor-
ing 85 billion characters on-line. All
together, the $30 million installation is
billed by its owners as “the single most
powerful computational facility avail-
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able in the world today.”

ILLIAC 1V is the brainchild of Daniel
Slotnick of the University of Illinois,
who began working on the idea almost
two decades ago and initiated develop-
ment in 1965. The Burroughs Corp.
built the machine, originally designed
to have 256, rather than 64, electronic
computing elements. Such a large com-
puter was not practical without further
developments in basic electronics.

Many conceptually simple, but com-
putationally very involved, problems
have eluded computer men for years.
In fluid motion, for example, the swirls
and eddies so quickly grasped by the
eye can be described mathematically
only by equations that tediously con-
sider every point in space and every
moment in time separately. Such “dif-
ferential equations,” which could theo-
retically describe most of the physical
phenomena of the universe, seldom
have simple solutions—the kind worked
out with pencil and paper. Scientists
traditionally have either had to approx-
imate solutions, using often invalid
assumptions, or to create physical
models that allow the phenomena to be
studied in the laboratory.

Wind tunnels and the tiny, toy-like
imitations of giant reentry spacecraft
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llliac 1V, heart of the world’s most powerful computer facility, located at the Ames Research Center in California.

The computer gang called llliac IV

With 64 separate computer units in tandem, llliac IV attacks problems never attempted before

represent the largest scale, present day
examples of such modeling. Costing
$1,000 an hour to operate, such testing
procedures constitute one of the major
expenses in designing new spacecraft.
With the creation of ILLIAC Iv, NaAsA
hopes for the first time to be able to
replace such expensive physical testing
with “computer modeling.”

By being able to describe the motion
of air past many points of a surface at
once, ILLIAC IV will be able to give
spacecraft designers the capability of
quickly modifying grossly faulty design
characteristics before building a few
physical models for final wind tunnel
testing. Ronald S. Schwartz, Deputy
Director of the Ames Institute for Ad-
vanced Computation, which runs ILLIAC
v, told a visiting SCIENCE NEWS re-
porter that such computer modeling
could save NasA considerable time
and money in designing the new space
shuttle, narrowing down design possi-
bilities from perhaps a hundred at the
outset to less than a dozen, which
would require the precision of wind
tunnel testing to choose between them.

Such parallel processing systems may
also find uses in weather prediction,
earthquake evaluation and economic
forecasting—almost any problem with
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large numbers of independent but inter-
related variables. The Rand Corp. has
already begun climate modeling, hop-
ing to develop a system capable of pre-
dicting long-term weather trends, as
well as to investigate the short-term
atmospheric effects of pollution and
hurricanes. The project may also pro-
vide answers to the long-standing ques-
tion of what factors could cause melt-
ing of the polar ice-caps.

To solve such problems, the new
facility offers versatility as well as size
and speed. Tied into the national com-
puter network of the Department of
Defense’s Advanced Research Projects
Agency (ARPA), ILLIAC IV can be tapped
remotely from any of three dozen com-
puter facilities scattered throughout the
country at universities and govern-
mental laboratories, and ARPA plans to
extend the network abroad. When
many-decimal-place precision is not
required, programmers can effectively
have each of the 64 processing ele-
ments handle two or even eight sep-
arate streams of information, giving
ILLIAC 1V the ability to perform as many
as 512 separate, though identical calcu-
lations simultaneously.

Problems involving atmospheric or
geological data require enormous re-
positories of information as well as
billions of separate calculations to
solve, and the UNICON system, com-
bined with various disk and tape stor-
age units, gives the Ames installation
a total memory of over a trillion binary
“bits.” The UNICON system consists of
a drum upon which is wound a Mylar
strip with up to 1.5 billion “bits” of
binary data, burned permanently into
the Mylar by a laser. Each strip can
hold the information of 20 reels of
standard magnetic tape—equivalent to
the entire surviving output of the
Greek and Roman civilizations. A car-
rousel beneath the drum keeps 450
strips available for immediate access.
By reducing the volume of the Ency-
clopedia Britannica to a paper-thin
strip, such laser memory devices will
provide almost unlimited memory ca-
pacity for computers of the future.

Already, more advanced machines
are on the drawing boards. Britain’s
giant ICL computer company has pro-
posed a computer with 576 separate
streams, each generated by a process-
ing element of only four integrated
circuits. The proposed ICL computer
would work perhaps 50 times faster
than ILLIAC 1v.

Though some critics maintain that
such simple-minded paralleling will still
be unable to solve many computational
problems, Schwartz says “if you take
some bright young grad students, it’s
surprising how often you can come up
with a parallel approach to solving
problems.” O
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Schwartz shows one of 64 modules
that comprise the llliac IV system.

Mpylar strip from Unicon memory unit
with microphoto of stored data “bits.”

How tu Argue and Win'

Here is a clear simply writ-
ten basic guide to logical
thinking, showing how to spot
the fallacies, the prejudices
and emotionalism, the ina
propriate analogies, etc.,
the other fellow’s argument
and how to watch for and
avoid the irrational in your
own judgments. The author
makes plain not only how but
also why people resist facing
the truth.

A tool for clear thinking as
well as convincing others. ORDER
THE ART OF ARGUMENT, By Giles St. Anbyn
$4.95, plus 30¢ handling 10-Day Money-Back Guar.

EMERSON BOOKS, Inc., Dept. 79-A
Reynolds Lane, Buchanan, N.Y. 10511

“Magnetic Power” In 10 minutes, for 25¢,you
can build a device that will solve our energy,
pollution & dollar crises using permanent and
temporary magnets (PM & T™). Get two 4¢ PMs
1/2" in diameter by 3/16" thick whose poles
are on the large flat surfaces. Hold like po-
les tightly together & release at a 45° angle
to see that PMs repel 4 to 10 times further
than they attract. This DIFFERENCE is useful
energy. Why!!! There is usually an impact and
LOSS of heat when PMs attract. Get a 1/2" di-
ameter steel ball bearing. Cut a 3/4" square
from a (iron) tin can & cover with thin car-
dboard. Attach PMs 1" apart to a cardboard
base with unlike poles facing. Insert ball
between PMs & 3/4" shield between ball & PM.
Ball will go to other PM, if not, add more
cardboard to shield or reduce spacing. Back

& forth motion is easily converted to circu-
lar motion. If you wrap ball with insulated
wire electricity is generated. Since the mag-
netic forces are normal to the motion of the
reciprocating ball & at right angles to the
motion of the shields we only have to make up
for friction losses to automate the shields.
CAUTION: If you get a 15 lb PM it can attract
2 1bs of iron & put 350 lbs of tension in sp~
rings. This iron becomes EXTREMELY DANGEROUS
when a shield is inserted. Details-SASE to

J Ecklin, 5100 8th Rd S #508, Arlington, Va.
22204. P=m'm/ur? s shield changes u.

How Fast

Can You
Read?

A noted publisher in Chicago reports
there is a simple technique of rapld
reading which should enable you to in-
crease your readmg speed and yet
retain much more. Most people do not
realize how much they could increase
their pleasure, success and income by
reading faster and more accurately.

According to this publisher, most
people, regardless of their present
reading skill, can use this simple tech-
nique to improve their reading ability
to a remarkable degree.

Whether reading stories, books, tech-
nical matter, it becomes possible to
read sentences at a glance and entire
pages in seconds with this method.

To acquaint the readers of this pub-
lication with the easy-to-follow rules
for developing rapid reading skill, the
company has rmbed full details of its
interesting self-training method in a
new booklet, “How to Read Faster and
Retain More” mailed free to anyone
who requests it. No obligation. Send
your name, address and zip code to:
Reading, 555 E. Lange Street, Dept.
857-06, Mundelein, Ill. 60060. A post-
card will do.
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