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Abstract

Computers are a growing part of everyday life
in many ways. For some of the biggest and
most interesting problems, people have used
some of the biggest and most interesting
computers. This is the general area of High
Performance Computing (HPC) or
Supercomputing. One organization with a
long and storied history with supercomputing
is the National Aeronautics and Space
Administration (NASA). The supercomputers
at NASA have a variety of missions including
weather forecasting to helping astronauts at
the International Space Station. As problems
continue to grow complex, the growth of
supercomputing seems inevitable.

What are supercomputers?

As a general rule, a supercomputer is
something substantially more powerful than
what you might have on your desk today-at
least a hundred times more powerful. The
supercomputers of today can perform
trillions of calculations in a manner of
seconds. NASA's biggest supercomputer
Pleiades has_935 TB total memory and can

do up to 7.24 petaflops (10/15)

computations in a second.!

Supercomputers are everywhere in our daily
lives. A modern iPhone has more computing
power than all of NASA during the Apollo
Mission in 1969. In other words, your phone
has the power to send a man on the

moon.?
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Figure 1-Comparison in processing power and
speed between the Cray-2 supercomputer from
1985 and the iPhone 4 released in 2010 2
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Q1: Why are “Supercomputers are
supercomputers |considered a scientific

important? How
important is
supercomputing
in current and
future NASA
operations?

instrument. It is important in
the development of new
theories (constructing
models) and verify/validate
the theory by comparing to
observations.

Not only supercomputing will
be used for constructing the
theories but also for multi-
dimensional data analysis.
design of space vehicle and
airplane, Earth and space
model and theory
development and large
scale data analytics. It's also
being used to replace
simulators of space
environments.”

“Uncertain microprocessor

opinion, is the architecture is becoming the

biggest obstacle |biggest obstacle. NASA's
for NASA legacy scientific and
supercomputing |technical applications will
currently? need to be refactored to the

new architecture. It would be
very time consuming and
manpower intensive. The
uncertainty would create
|significant schedule delay.”

| What is one thing |“Can we improve our Earth

NASA expects to |observations so that we can

learn from its extend the limit of weather

supercomputers? |forecast to many weeks (up
|to a season)?”

‘| believe itis the
biggest development of the high
advancement in | bandwidth memory which
the field of allows more and faster data

supercomputers? |flow from the memory to the
processor.” (T. Lee, personal
communication, February
11, 2019)

“Supercomputers allow us to model,
simulate, explore, and analyze

“Supercomputers are used to solve
some of the hardest problems,

phenomena at much greater level of scale  especially the hardest science and
at finer levels of fidelity than can otherwise | engineering problems... problems that

be made possible with single

simply won't fit on a regular computer.

systems. Supercomputers are valuable in |Here's how to think of it:

getting things done that otherwise could
not be done.

Everything, and | mean everything!!, is
modeled. These models are sufficient to
replace all but a small part of
experimentation and prototyping, thus
enabling work to be done that otherwise
could not be afforded.”

“The largest limitation is always

budget. The scope of the missions
increase; the need for SC increases; etc.
But the budget does not

increase. Additionally, skilled scientists in

the art of computational science. The

pipeline of training such people is still too

fragile.”

'“Just about anything, from biology, to

chemistry, to physics, to behavior, and
well beyond.”

[“NASAis already well-set for doing the

work it needs to do. Computers aren’t
going to get appreciably faster, so the

question is whether you can do more with

more computers.” (S. Wheat, personal
communication, February 11, 2019)
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