
 

Virginia Tech unveils HokieSpeed, a new
powerful supercomputer for the masses
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Wu Feng, associate professor of computer science and electrical and computer
engineering, spearheaded the design and construction of HokieSpeed, Virginia
Tech’s latest and fastest entry into the supercomputing arena. Credit: Virginia
Tech Photo

Virginia Tech crashed the supercomputing arena in 2003 with System X,
a machine that placed the university among the world's top
computational research facilities. Now comes HokieSpeed, a new
supercomputer that is up to 22 times faster and yet a quarter of the size
of X, boasting a single-precision peak of 455 teraflops, or 455 trillion
operations per second, and a double-precision peak of 240 teraflops, or
240 trillion operations per second.
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That's enough computational capability to place HokieSpeed at No. 96
on the most recent Top500 List (http://www.top500.org/), the industry-
standard ranking of the world's 500 fastest supercomputers. More
intriguing is HokieSpeed's energy efficiency, which ranks it at No. 11 in
the world on the November 2011 Green500 List
(http://www.green500.org/), a compilation of supercomputers that excel
at using less energy to do more. On the Green500 List, HokieSpeed is
the highest-ranked commodity supercomputer in the United States.

Located at Virginia Tech's Corporate Research Center, HokieSpeed –
the word "Hokie" originating from an old Virginia Tech sports cheer –
contains 209 nodes, or separate computers, connected to one another in
and across large metal racks, each roughly 6.5 feet tall, to create a single
supercomputer that occupies half a row of racks in a vast university
computer machine room. X took three times the rack space.

Each HokieSpeed node contains two 2.40-gigahertz Intel Xeon E5645
6-core central processing units, commonly called CPUs, and two
NVIDIA M2050/C2050 448-core graphics processor units, or GPUs,
which reside on a Supermicro 2026GT0TRF motherboard. That gives
HokieSpeed more than 2,500 central processing unit cores and more
than 185,000 graphics processor unit cores to compute with.

"HokieSpeed is a versatile heterogeneous supercomputing instrument,
where each compute node consists of energy-efficient central-processing
units and high-end graphics-processing units," said Wu Feng, associate
professor with the Virginia Tech College of Engineering's computer
science and electrical and computer engineering departments. "This
instrument will empower faculty members, students, and staff across
disciplines to tackle problems previously viewed as intractable or that
required heroic efforts and significant domain-specific expertise to
solve."
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Still in the final stages of acceptance testing, Feng envisions HokieSpeed
as Virginia Tech's next war horse in research. As researchers from
around the world have used System X to crack riddles of the blood
system and further DNA research, Feng said HokieSpeed will be a next-
generation research tool for engineers, scientists, and others.

HokieSpeed was built for $1.4 million, a small fraction -- one-tenth of a
percent of the cost -- of the Top500's current No. 1 supercomputer, the
K Computer from Japan. The majority of funding for HokieSpeed came
from a $2 million National Science Foundation Major Research
Instrumentation grant. With federal and state budget crunches here to
stay, Feng said HokieSpeed carries another plus: It can attract more
international research projects to Virginia Tech, adding more to the
College of Engineering's income.

Among the vendors working with Feng on HokieSpeed are Seneca Data
Inc. and Super Micro Computer Inc., who were the driving force behind
the project, as well as NVIDIA Corp., for their technical support. Feng
has worked with NVIDIA before, with the Silicon Valley-based
technology firm naming Virginia Tech as a research center and the
NVIDIA Foundation's first worldwide research award for computing the
cure for cancer being awarded to Feng.

In addition to HokieSpeed's compute nodes, a visualization wall – eight
46-inch, 3-D Samsung high-definition flat-screen televisions – will
provide a 14-foot wide by 4-foot tall display for end-users to be
immersed in their data. Still under construction, the visualization wall
will be hooked-up to special visualization nodes built into HokieSpeed
and allow researchers to perform in-situ visualization.

This way, researchers can see in real-time if their computational
experiment is turning out as expected, or if corrections or on-the-fly
adjustments must be made, said Feng. Previously, weeks could pass by
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before all the data from a computational experiment was generated and
then rendered as a video for viewing and analysis.

"What we want to do with HokieSpeed is to enable scientists to routinely
do 'what-if' scenarios that they would not have been able to do or think
of doing in the past," Feng said. "It will facilitate the discovery process
or accelerate the time to discovery. "

For now, high-tech universities, government research labs, and major
corporations use supercomputers on a regular basis, major organizations
from the MIT to the Pentagon to Hollywood movie companies. As
supercomputers such as HokieSpeed grow in brain size and diversity,
and yet shrink in space, they will become more readily available to the
public at large, said Feng. That is his ultimate goal.

"Look at what Apple has done with the smartphone and iPad. They have
taken general-purpose computing and commoditized it and made it easy
to use for the masses," said Feng. "The next frontier is to take high-
performance computing, in particular supercomputers such as
HokieSpeed, and personalize it for the masses."

Such access to supercomputers could help small businesses that do not
have multi-billion budgets for cyberinfrastructure, to better design their
products or the process in which their products are produced on the
assembly line in the factory. Scientists at smaller universities could use
supercomputers for their own research efforts.

"The possibilities are endless as we invent the future at Virginia Tech,"
said Feng.

Provided by Virginia Tech
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