ORNL supercomputer will rapidly push science to new levels
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0Oak Ridge National Laboratory’s computer chief, Thomas Zacharia, is silhouetted against awall-size screen in the Science
Exploratorium. The screen visually represents the data produced by one of the lab’s supercomputers so that re-
searchers can better analyze results of climate-changing modeling and other research projects.
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Buoyed by a “historic win” ina
national competition, Oak Ridge Na-
tional Laboratory officials Wednes-
day vowed to deliver the world's
fastest computer by early 2006 and
turbo-charge the 1S, capabilities for
scientific research,

“It's a great day for Oak Ridge and
for science,” Thomas Zacharia,
ORNL’s computer chief and archi-
tect of the winning proposal, said
witha big smile.

“Anytime you have an opportuni-
ty to have the world's best at any-

iing, that's great,” Zacharia said as
he showed off the lab's computer
center. "But more important is to
bring about a fundamental change
in how science is done and how
mﬁ_utém are viewed."

The U.S. Department of Energy
selected ORNL to lead the US, ef-
forts in high-end computing and help
develop the best supercomputers for
scientific research. The Oak Ridge
lab’s winning proposal included a
long list of labs and universities as
partmers.

Energy Secretary Spencer Abra-
ham made the announcement

. at the nonpartisan, non-
profit Council on Competitiveness
m Washington, He said ORNL was
selected to head the computing proj-
ectafter an expert panel reviewed
four proposals,

“We are planning to build the

fastest computer in the world open

. —

"

to all users,” Abraham said.

The federal government will in-
vest about $25 million in the project
this year, with an expectation of $200
million over the next five years if
Congress approves the funding plan.

ORNL would receive much of that |

money but distribute it among the
research pariners, including Argonne
National Laboratory in Hlineis and
Pacific Northwest National Lab in
Washington state.

U.5. Rep. Zach Wamp, R-Tenn.;
who represents the Oak Ridge dis-
trict, attended Wednesday's an-
nouncement and praised the DOE
plan to build computing capabilities.

“From biotechnalogy, bringing us
new medicines, to fusion energy, re-
ducing our dependence on foreign

See COMPUTER on All

was visibly
pleased Wednes-
day about the
annoLncemeant
that the LS. Ener-
gy Department
will build the
world's fastest
civilian computer
at ORNL in Qak
Ridge. Behind him
is the Cray super-
COMPLULer now
used at the Center
for Computational
Sciences at ORNL.

DID YOU KNOW?

Famous First Facts states that
the first supercomputer was the
Control Data 6600, designed by a
team under Seymour R, Cray at
Control Data Corp. in Chippewa
Falls, Minn., in 1963. The military
purchased it to simulate nuclear
explosions and break Soviet codes,

Cray went on to found Cray
Research in 1972, In 2000, Cray
Research merged with Tera
Computer Co. to form Cray Ing.,
according to www.cravcom: Cray
Inc. is collaborating on ORNL's
| proposed supercomputer.
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oil, to climate modeling, helping
to clean the air we breathe, this
investment will pay for itself
many times over and bring
greater prosperity to America,”
Wamp said.

ORNL is working with Cray
Corp. to develop architecture for
a supercomputer that would sur-
pass Japan's Earth Simulator as
the world's fastest machine. The
Japanese computer has a capa-
bility of about 40 trillion calcu-
lations per second or 40 teraflops.

But Zacharia said the com-
puting initiative is about much
more than world-record speed
in calculations.

“This project was never about
building the fastest computer in
the world. That was just a nec-
essary condition,” he said. “What
it’s really about is computing that
will advance science — from cli-
mate to fusion energy (o
Itis abcsut fundamental new dis-
coveries.”

The Oak Ridge lab-o:arm}r in-
vested about $70 million in a new
computer complex over the past
couple of years, providing the in-
frastructure and support facili-
lab has also been adding more
computer scientists and mathe-
maticians to staff the research
center.

“That was a risk, but it helped
put us in a very competitive po-
sition,” ORNL Director Jeff
Wadsworth said.

Asked what ORNL would
have done if it had lost the na-
tional competition, Wadsworth
said, “T don't know. We only had
a plan for success.”

Zacharia said the lab would
upgrade its e}tistin%lCray X1 su-
percomputer in the next few
weeks and should improve its
capabilities to 20 teraflops by De-
cember. Simultaneously, the lab
will acquire another Cray ma-
chine of another design —
known as Red Storm — and up-
grade it to about 20 teraflops in
early 2005.

At that fime, including the use
of other supercomputers by IBM

WORLD'S FASTEST
COMPUTERS*

1. Earth Simulator Center;
Japan, 2002

2. Los Alamos Mational
Labaratory; United States, 2002
3. Virginia Tech; United States,
2003

4, NCSA; United States, 2003

5. Pacific Morthwest National
Laboratory; United States, 2003
&. Los Alamos National
Laboratory; United States, 2003
7. Lawrence Livermore National
Laboratory; United States, 2002

8. Lawrence Livermore National
Laboratory; United States,
2000

9, NERSC/LBNL; United States,
2002

10. Lawrence Livermore
Mational Lahoratory; United
States, 2003

*As of November 2003

Source: TopS0d.ong

“This project was never
about building the
fastest computer in the
world. That was justa
necessary condition.
What it's really about is
computing that will
advance science — from
climate to fusion energy
to nanoscience and the
life sciences. It is about
fundamental new
discoveries.”

Thomas Zacharia,
CORML's computer chief and architect of
the winning proposal

and Silicon Graphics Inc,, the
Oak Ridge lab will have a com-
bined capability of about 50 ter-
aflops or 50 trillion calculations
per second.

Meanwhile, a new-generation

IR

machine, the Cray X2, will come
on line in the second quarter of
2006, and it is expected to be a
100-teraflop machine with un-
precedented capabilities. At that
time, OBNL would have an in-
house computing capability of
150 teraflops, which should rival
any institution in the world as
a place to do research with su-
percompuiers.

Zacharia said the plan is to de-
velop a hybrid machine that will
incorporate the architectures of
%2 and Red Storm — currently
under development at Sandia
National Laboratories in New
Mezico — and combine their
strengths and capabilities.

"Our proposal is for us to up-
grade the machines to total ca-
pacity by 300 teraflops by 2007
he said,

Cray plans to staff its own
Center of Excellence at ORNL,
bringing top computer design-
ers and experts to Oak Ridge and
coordinating some of its research
activities from that base.

While Cray has the “pole po-
sition” because of the 31 and oth-
er current development, Zacharia
emphasized that ORNL would
entertain proposals from all of
the top computer vendors. The
lab and its research partners
would like to test and evaluate
the best supercomputers, re-
gardless of their make or design,
he said.

It's probable that ORNL will
have a petaflop machine — ca-
pable of 1,000 trillion calcula-
tions per second — by the end
of this decade, Zacharia said.

S, Sen. Bill Frist, R-Tenm., said
the program will make the Unit-
ed States more competitive glob-
ally and creates jobs and eco-
nomic growth in Tennessee,

“High-end computing is one
of the critical science fields in
which eur nation needs to be the
world's leader,” said U.S, Sen,
Lamar Alexander, R-Tenn.

Zacharia said ORNL would
use the additional funding to hire
more computer experts and
boost the staff at the Oak Ridge
Center for Computational Sci-
ence. He said it's probable that
the project will also allow other
research divisions at ORNL to
expand their staff to take advan-

tage of the computing capabili-
ties.

The new Qak Ridge complex
includes a vast computer room
for its high-end supercomputers,
as well as separate facilities that
house the external networking
hardware and systems for the
lab's in-house business comput-
ers.

The theater-like Science Ex-
ploratorium allows conmpuiter sci-
entists and researchers to visu-
alize the results of massive data-
crunching on the supercomput-
ers, There, on a wall-size screen
with backlit projections, scien-
tists can view models of global
climate change and get an ex-
panded look at computer simu-
lations,

Senior writer Frank Munger may
be reached at 865-342-6329,
Washington correspondent
Richard Powalson may be reached
at 202-408-2727.
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