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Supercomputers
(Continued from page 1)

Each organization has donated time and expertise of
committee members, he says.

While some computer makers and their architects
may prefer to ignore a new test for fear their machine
will not do well, the hope is that a large-scale demand
for a more complex test will be a natural outgrowth of
the greater complexity of problems.

How does it work?
Large data problems are very different from ordinary

physics problems.
Unlike a typical computation-oriented application,

large data analysis problems often involve searching
large, sparse data sets performing very simple computa-
tional operations. 

To deal with this, the Graph500 benchmark creates
two computational kernels: a large graph that inscribes
and links huge numbers of participants and a parallel
search of that graph. 

“We want to look at the results of ensembles of sim-
ulations, or the outputs of big simulations in an auto-
mated fashion,” says Richard. “The Graph500 is a
methodology for doing just that. You can think of
them being complementary in that way — graph prob-
lems can be used to figure out what simulation actually

told us.”
Performance for these

applications is domi-
nated by the ability of
the machine to sustain a
large number of small,
nearly random remote
data accesses across its
memory system and
interconnects, as well as
the parallelism available
in the machine.

Five problems for
these computational ker-
nels could be cybersecu-
rity, medical informatics,
data enrichment, social
networks, and symbolic
networks. “Many of us
on the steering commit-
tee believe that these
kinds of problems have
the potential to eclipse
traditional physics-based
high-performance com-
puting over the next
decade,” says Richard.

While general agree-
ment exists that complex
simulations work well
for the physical sciences,
where lab work and sim-
ulations play off each
other, there is some
doubt simulations can
solve social problems
that have essentially infinite numbers of components.
These include terrorism, war, epidemics, and societal
problems. 

“These are exactly the areas that concern me,”
Richard says. “There’s been good graph-based analysis
of pandemic flu. Facebook shows tremendous social sci-
ence implications. Economic modeling this way shows
promise.”

Studies show that moving data around (not sim-
ple computations) will be the dominant energy prob-
lem on exascale machines, the next frontier in super-
computing and the subject of a nascent DOE
initiative to achieve this next level of operations
within a decade. (Petascale and exascale represent 10
to the 15th and 18th powers, respectively, operations
per second.)

Part of the goal of the Graph500 list is to point out
that in addition to more expense in data movement,
any shift in application base from physics to large-scale

data problems is likely to further increase the applica-
tion requirements for data movement, because memory
and computational capability increase proportionally.
That is, an exascale computer requires an exascale
memory. 

“In short, we’re going to have to rethink how we
build computers to solve these problems, and the
Graph500 is meant as an early stake in the ground for
these application requirements,” Richard says.

“We’re all engineers and we don’t want to over-hype
or over-promise, but there’s real excitement about these
kinds of big data problems right now,” he says. “We see
them as an integral part of science, and the community
as a whole is slowly embracing that concept. However,
it’s so new we don't want to sound as if we're hyping
the cure to all scientific ills. We’re asking, ‘What could a
computer provide us?’ but ignoring the human factors
in problems that may stump the fastest computer.
That’ll have to be worked out.”

wounded while serving.
The owners are known as “vetrepreneurs,” and under

federal law, Sandia can set aside procurement contracts
for veteran-owned companies and SDVOSBs, recruit
them, and advocate for them.

Toni Leon Kovarik, an advocate in Small Business
Utilization Dept. 10222 for veteran-owned businesses,
says contract-related payments to veteran-owned small
businesses were more than $20 million in fiscal year
2009, including about $3.1 million to SDVOSBs.

Toni recruits veteran-owned firms to bid on contracts
at Sandia, attending events and holding office hours at the
Veterans Procurement Assistance Center in Albuquerque.

John Smatana, vice president of sales for Factory
Express, a certified SDVOSB, was introduced to Toni
through the center. That initial contact eventually
resulted in a contract for the Albuquerque office supply
firm to supply and service high-security paper shredders,
as well as other supplies and equipment repair, at Sandia.

Consistency of work makes a difference
Smatana and CEO David Zimpelman, who was diag-

nosed with a serious medical condition while serving at
Kirtland Air Force Base in the 1980s, say the consistency
of the work with Sandia has helped the company
weather the recent economic downturn and helped it
keep a full-time service technician on board, which
helps all its New Mexico customers.

Smatana says the company carries the red, white,
and blue SDVOSB logo on its website and letterhead.

Being registered as an SDVOSB “adds legitimacy to
the company for the government purchasers. I think the
next step is making sure that they have the opportuni-
ties for the service-disabled veteran-owned companies. I

think they’re out there, but I think there’s a lot more
that could be set aside,” he says.

Toni also works with small businesses to prepare them
to bid on projects at the Labs and to work with Sandia,
which typically has more business requirements than the
private sector, and sometimes encourages companies to
partner to provide goods and services to the Labs.

“Working with veterans is an honor,” Toni says. “We
have some people who have just returned from service.
To be able to help point them in the right direction,
toward services that will help them grow their compa-
nies, means a lot.”

Set-asides are competitive in marketplace
Toni also helps veteran-owned companies and

SDVOSBs through her work inside the Labs by learning
about pending contracts that such firms could bid on and
by working with Sandia’s contracting representatives to
encourage them to set aside contracts for such companies.

Jeff Miller (10248), a contracting representative,
recently set aside a Just In Time (JIT) agreement for
SDVOSBs to provide Cisco networking hardware to the
Labs. A decision on the agreement, estimated to be
worth about $3.5 million for up to seven years, is
expected to be made later this month.

Because he’s spending taxpayer money, Jeff says he
needs to make sure set-asides are still competitive by
ensuring that the Labs can select from a pool of highly
qualified companies.

“We don’t think there will be any detriment to
Sandia because there are enough qualified companies
out there that can offer the service we need, as well as
good competitive pricing,” he says.

Zimpelman agrees that set-aside contracts cannot be
handouts. Veteran-owned businesses need to earn their
business and offer competitive prices and quality, but
he thinks programs to help such companies are good
public policy.

“The reason to support that is that we need to have
some patriotism. Let’s take care of those who took care of

our country,” he said. “I think it’s good that this society
as a whole supports those who are making a sacrifice.”

Solomon agrees: “A young man or woman who
enters military service is making a conscious decision
to step forward and sign themselves over as property
to their government to do with them what they will
and to be placed in harm’s way, if necessary, in order
to protect and preserve this great nation. So I think it’s
important, especially in the veteran community, that
the government does something for those who were
willing to sacrifice.”

Son and grandson of veterans
Solomon, the son of a Vietnam veteran wounded

in the Tet Offensive and the grandson of a World War
II veteran who was wounded after escaping from cap-
ture during the Bataan Death March, continues to suf-
fer from pain due to his own injuries incurred during
the first Gulf War, but overcame those obstacles and
led a successful corporate career before starting
TEVET. Both his father and grandfather received Pur-
ple Hearts.

He could have located the new company anywhere,
but he chose to start his business to help those in his rural
Appalachian hometown of Greeneville, Tenn., a Histori-
cally Underutilized Business Zone (HUBZone), in 2003.

For companies like TEVET — which obtained the
first SDVOSB and HUBZone competitive set-aside pro-
curement at Sandia — these set-asides have meant eco-
nomic development and job creation.

Sixty percent of TEVET’s workforce is veterans and
the company just secured a 7,500-square-foot facility
in Tennessee, Solomon says. The company also has
seen its revenue grow each year, nearly doubling in
2010.

When TEVET began working with Sandia in 2009,
the company opened an office in Albuquerque, and
Solomon expects to expand further in 2011. 

“Our goal is to grow our footprint in New Mexico,
hiring people here locally,” Solomon says.

• Cyber security: Large enterprises may create 15
billion log entries per day and require a full scan. 
• Medical informatics: There are an estimated 50
million patient records in the US, with 20 to 200
records per patient, resulting in billions of individ-
ual pieces of information all of which need entity
resolution: that is, which records belong to him,
her, or somebody else. 
• Data enrichment: Petascale data sets include mar-
itime domain awareness with hundreds of millions
of individual transponders, tens of thousands of
ships, and tens of millions of pieces of individual
bulk cargo. These problems also have different types
of input data. 
• Social networks: Almost unbounded, like Facebook.
• Symbolic networks: Often petabytes in size.
One example is the human cortex with
25 billion neurons and approximately 7,000
connections each. 

Some large data problem statistics

Veteran businesses
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THIS SMALL, SYNTHETIC GRAPH was generated by a method called Kronecker multiplication.
Larger versions of this generator, modeling real-world graphs, are used in the Graph500 benchmark.


