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NCAR Gets New Fast Computer

Boulder, Colo.-- The National Center for Atmospheric Research (NCAR)
has installed a new computer to help attack some of the most difficult 
problems in the atmospheric sciences. This computer model, the Control 
Data 6600, is the world's fastest commercially available computer.

The Control Data 6600 was delivered to the NCAR Computing Facility 
on January 6 and replaces the Control Data 3600 that has served NCAR's 
scientists since 1963.

According to Dr- Glenn E. Lewis, who heads the Computing Facility, 
the new computer should be three to five times as fast as the old one in 
routine operations, and for special problems, with extra effort in pro
gramming, the 6600 can be ten times as fast as the 3600.

NCAR scientists will use the new computer to help construct and ex
periment with mathematical models of atmospheric behavior. Scientists 
who study large-scale atmospheric dynamics must deal with a vast fluid 
medium which is in constant motion in the three dimensions of space as 
well as in time. Its behavior is affected by an uncountable number of 
fluctuating influences, produced by the land and the oceans, by the sun 
and the moon, and by many other factors. It would be impossible for the 
atmospheric scientist to build a working laboratory model of the atmos
phere which incorporated all these elements. But a symbolic model can 
be made by stating the inputs mathematically and programming them into 
the complex electronic memory system of the computer. Such models have 
been constructed by atmospheric scientists at NCAR as well as by other
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research groups. The Weather Bureau's General Circulation Research 
Laboratory has developed a mathematical model of the global atmospheric 
circulation which uses 400,000 pieces of information to describe the 
state of the atmosphere at a single instant.

Why do atmospheric scientists need to model the atmosphere with 
computers? Why don't they simply experiment in the atmosphere itself?

The basic laboratory of the atmospheric scientist is the atmosphere 
itself, and NCAR scientists do study the atmosphere directly. In addition 
to the Computing Facility, NCAR maintains two other joint-use facilities, 
the Scientific Balloon Facility and the Research Aviation Facility, which 
furnish support for experimental research in the atmosphere by scientists 
from universities and other institutions as well as by NCAR's scientific 
staff.

But the atmosphere is vast, its mechanisms are not fully understood, 
and its workings are often slow to show their effects. Thus actual ex
perimentation in the atmosphere Is often impossible.

Dr. Walter Orr Roberts, NCAR's director, has said that "where hazards, 
cost, or difficulties are prohibitive, we must model, mimic nature, and 
theorize, in order to decide whether and how to experiment in the real at
mosphere. For this to succeed, we must of course find ways to formulate 
models equal to the complexity of nature, and to discover the means of 
testing them on computers fast enough for us to live long enough to eval
uate results. We must paint the Mojave Desert black, by means of a 
numerical model, and use computers many times the speed of nature's com
puter, the atmosphere..., And we will want to perform other simulations, 
too, like building dams across the Bering Straits, or pouring lamp black 
on the Arctic Sea. We must build laboratory mountains, oceans, and conti
nents, with the magnitude and the quality of effort that the stakes 
justify,"
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Thus the high-speed computer is a tool of vital importance to the 
atmospheric scientist. In its early days, NCAR obtained computer services 
on a rental basis from the National Bureau of Standards in Boulder. As 
NCAR's Laboratory of Atmospheric Sciences expanded its research efforts, 
it became apparent that NCAR needed a computer for its own use, and the 
Control Data 3600 was leased from the Control Data Corporation in November 
1963. By the end of 1964, NCAR's research programs were rapidly becoming 
computer-limited, and an increase in computing power was needed to support 
a realistic attack on the problems of atmospheric dynamics. Proposals 
were solicited from a number of manufacturers, and the Control Data 6600 
was chosen as the computer that would best fill NCAR's immediate needs.

The new Control Data 6600, like the 3600, is leased from the Control 
Data Corporation. To prevent interruption of research programs which 
depend on the services of the Computing Facility, the 3600 will be retained 
by NCAR until the 6600 is fully operational. The new computer has been 
installed in the Computing Facility's offices in Boulder, and the old one 
has been moved to a temporary location in Littleton.

Equipment to be used with the new computer includes two high-speed 
printers, a card punch, a card reader, eight tapes, a memory disk, and a 
high-speed graphical output device known as the dd80. The printers will 
print out 1000 lines of information per minute. The card punch will punch 
250 cards per minute, and the card reader will read 1200 cards per minute. 
The memory disk has a capacity of eight million words, with a transfer 
rate of one million characters per second. The dd80 displays the computer's 
output on the screen of a cathode-ray tube which is similar to a television 
picture tube. This image is photographed automatically on microfilm, and 
can be projected as a motion picture of the computer-simulated behavior of 
atmospheric phenomena such as weather fronts.

Present mathematical models of the atmosphere that have been pro
grammed into computers, complex as they may seem to the layman, are 
comparatively crude by the standards of the atmospheric scientist. His
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goal is to achieve an accuracy and refinement that will permit him to 
feed a set of observations from a world-wide network of weather stations 
into the computer and predict the weather for any spot on earth a day or 
a week in the future. Once this capability has been achieved, it will 
be possible to use the model to test proposed methods of atmospheric 
modification, to paint the Mojave Desert black, as Dr. Roberts suggested, 
and let the computer tell us whether mankind will prosper or suffer as 
a result.
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