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Supercomputers : The Past and Present

“Supercomputers can be hugely beneficial to society.
In one example, supercomputers accurately predicted
a heavy snowstorm and widespread frost in Florida,
USA, allowing fruit farmers to take preventative
measures two weeks before the storm hit, ultimately
saving their orange crop for the year. However, there
have been challenges in acquiring supercomputers.
For instance, when Taiwan's Central Meteorological
Administration attempted to purchase a Cray
weather forecasting supercomputer from the United
States, concerns over the US military's science and
technology strategy threatened to impede the process.
Fortunately, with the help of Dr. Steve Chen, the
import of the Cray supercomputer was successfully
completed.”

Cray Research designed and manufactured its first
supercomputer, the Cray-1, in 1976. The initial Cray-
1 system, which was delivered to Los Alamos National
Laboratory, had a price tag of 8.8 million US dollars.
Building on the success of the Cray-1, Seymour Cray,
widely regarded as the father of supercomputing,
unveiled the Cray-2 in 1981, which featured liquid
immersion cooling technology.

During the development of the Cray-2, Cray Research
launched a parallel project to create the Cray X-MP,
led by Dr. Steve Chen, who served as the principal
designer of the system. Chen, who had joined the
company in 1979, was presented with two options
at the time: to join the well-resourced Cray-2 team or
to spearhead a new project with limited support from
the company. Chen opted for the latter, leading the
development of the Cray X-MP alongside a dedicated
team of engineers.

Over 30 years later, Dr. Steve Chen spoke to me in
a relaxed manner, explaining that he had chosen
to pursue the riskier and more innovative option
presented to him when he joined Cray Research in
1979. This choice led him to develop the CRAY X-MP
supercomputer, utilizing a multiprocessor design
with cheaper processors. Despite slightly lower
performance compared to the Cray-2, the Cray X-MP
boasted an impressive overall instruction issue rate of
1 billion instructions per second (1000 MIPS), while
greatly reducing the total cost. All eyes were on Dr.
Chen, who recalled the 1983 press conference as his
first public speaking event in English, which had made
him feel nervous and caused him to stammer.

During Dr. Chen's visit to the National Chiao
Tung University in July 2009, | had the honor of
spending time with him and gaining invaluable
insights. He emphasized that supercomputers can
greatly benefit society, citing an instance where a
supercomputer accurately predicted heavy snow
and frost in Florida, USA, allowing fruit farmers to

take preventative measures two weeks prior to the
storm and save their crops. Dr. Chen also played a
crucial role in overcoming an obstacle encountered
by the Taiwan Central Meteorological Administration
during the purchase of a Cray weather forecasting
supercomputer from the United States, helping to
ensure a successful import. In 1985, while Dr. Chi-
Fu Den was directing the Engineering Division of the
National Science Council and working on plans to
establish a high-speed computer center, he sent staff
to seek advice from Dr. Chen, underscoring the latter's
reputation as a leading expert in the field.

In recent years, Dr. Chen has dedicated himself to
research and development that extends to rural and
ethnic minority regions. During a dinner | had with him
in Hsinchu, | ordered lamb chops and asked him how
the food was. Initially, he replied politely that it was
fine. However, a few moments later, he revealed the
truth - ever since he tasted lamb dishes served by the
Kazakhs in Gansu, he had never been satisfied with
lamb from other places. He went on to describe a
fascinating scene he had witnessed of modern Kazakh
herders on motorcycles herding sheep and goats in
rural plains.

For the development of supercomputers, Hans Meuer
from the University of Mannheim in Germany began
tracking significant trends and developments in High-
Performance Computing (HPC) back in 1986. In 1993,
a group of experts initiated the TOP500 project to
evaluate and rank supercomputer systems based on
their computing capacity. The Top 500 list does not
focus on the number of processors (CPUs) or hard
disks, but rather on the amount of computation that a
system can perform.

Supercomputers play a critical role in the field of
computational science by performing massive
and complex calculations, such as Floating-
point Operations (FLO). The performance of a
supercomputer is commonly measured in floating-
point operations per second (FLOPS). The first
standard for floating-point arithmetic, IEEE 754-
1985, was established under the leadership of William
Kahan in 1985. William Kahan is widely recognized
as "The Father of Floating Point" due to his significant
contribution to the advancement of IEEE standards for
floating-point computation.

During my tenure as the Deputy Minister for the
Ministry of Science and Technology from 2014 to
2016, | oversaw the establishment of supercomputers.
This experience helped me appreciate the complexity
of the technology and deepened my recognition of
the significant contributions made by past computing
pioneers.




