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United States Steel Corporation is a group of unique and talented

individuals united in pursuit of a common Vision: Making Steel.
World Competitive. Building Value. Through two special programs, our
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To learn more about these programs, visit www.ussteel.com

United States Steel
Our Strength, Our People.



F

TS e —

.
— |
= 3

=

s
]

“Schlumberger gave me the training and
support to progress beyond my expectations.”

Taya, Recruiter

Taya has a Bachelor's degree in Petroleum Engineering. After four years
working on clients’ platforms delivering technology services to Oil and Gas

companies, Taya has moved to the personnel function and is now sharing
her experience with young graduates.

Schlumberger is the leading oilfield services provider,

trusted to deliver improved exploration and production scn I"mh a r g er
performance for oil and gas companies around the world.

We employ more than 76,000 people of over

140 nationalities warking in more than 80 countries. Success without boundaries

Schlumberger is an Equal Opportunity Employer. www.slb.com/careers
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Dear Reader,

Welcome to the March 2008 Issue of the Engineers’
Forum. I hope that your semester is off to a fabulous start
and that you are enjoying all of your classes. Part of going
to class and being in college is the friendships that we
form. Some of these friendships are transient; others last
a lifetime. Through the friends we make, we learn about
ourselves, the world around us, and the other people who
inhabit this world we call home. Cherish the friendships
you have with your classmates, and make new friends.
Growing as an individual is what college is all about.

This issue, we have several articles that I think are quite
interesting. We have an update from the Formula SAE team,
a fascinating look at head-impact research and its use in
college football, and an article on the world of biomimetics.
There is also an article on Engineers Without Borders, an
organization that takes engineering outside the classroom
and into the real world. The ESM department is preparing to
celebrateits 100yearanniversary,and we haveall the details.

As always, if you want to join our staff, please feel free
to contact me. Have a great start to your semester and a
wonderful spring break.

Respectfully,

Kari Adkins
Editor-in-Chief
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Formula SAE Prepares fo

Driving by the Ware Lab late at
night, you can sometimes here
the distinct roar of a four-cylinder,
Honda F4i motorcycle engine. You
may think that some punk kid is just
finishing up his late night studies
and heading out for the evening, but
in reality, a group of nineteen senior
mechanical engineers are starting
up their senior design project for
a quick tune up. This year’s team

Bovwman

CONSULT N G

Engineering
Planning
Surveying

Environmental Sciences

“Creating Communities
That Work”

www.bowmanconsulting.com

successfully got their car on the
ground in November 2007, and
started driving well before the
December 1%, 2007 deadline. This
is the earliest the team has ever had
a running car. With the first round
of manufacturing complete, and an
operational car to boot, the team
can now focus its energy on testing,
tuning, and design validation.

This semester will follow a strict
test schedule to finalize tuning
of the engine and suspension
and evaluate the durability of the
drivetrain. Some parts require more
testing and validation than others.
Two of these so-called “risk-taker”
parts include the three-lug wheel
design and the turbocharger. The
three-lug wheel design is a custom
designed wheel engineered by two
of the team’s members. The wheel
was analyzed and tweaked using
different loading scenarios with
ANSYS, a finite element analysis
(FEA) tool. The current plan is to
drive the car a minimum of three
days a week and visually inspect
the wheels after each driving day.
Strain gage equipment has been
donated to the team for testing this
semester. The wheels will be fitted
with strain gages to measure the
amount of deflection and compare
this data to the FEA results. The
engine team will continue to tune
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the engine both on the car and on
the engine dynamometer. Major
tuning will halt March 15" to allow
ample time for the driver’s to get
used to the power and torque of the
motor before the first competition in
April.

Thisyear’s team will compete in two
competitions, the first at Virginia
International  Raceway  (VIR)
from April 23 to April 26, and the
second at Michigan International
Speedway (MIS) from May 14 to
May 18. Each competition tests the
team on static and dynamic events.
Dynamic events include skid-pad,
acceleration, autocross, endurance
and fuel economy, as described
in the November 2007 issue. The
static events include cost analysis,
mock sales presentation, and an
engineering design presentation.
Cost analysis is written in report
format and details the expense
of each part from raw material to
machine time to final assembly. The
mock sales presentation is given to
a panel of judges who pretend to be
from different aspects of industry-
engineering managers, marketing
representatives, and  company
CEOs. The audience’s knowledge
of the weekend autocross racecar
ranges from basic to expert, so
the presentation team must tailor
their presentation to encompass



the understanding of the whole
audience. The most important static
event is the design presentation.
The team must defend their design
against experts in the automotive
field from across the world and
prove that they know the “whys”
and “hows” behind each part of the
car. Last year’s team was the first g
team in Virginia Tech history to ever
make it to the design semi-finals, and
this year’s team has high aspirations
of following in their footsteps.

As the semester commences, the
team will work towards its goals
of having one of the quickest, best
handling, and soundly engineered
vehicles ever produced by a
Virginia Tech Formula SAE team.
Strict deadlines have been set for
second iteration parts and final
design binders. The team plans to
put a minimum of 200 testing hours
on the car before attending the VIR

Continued on page 9 The 2008 Formula SAE team is pictured above with the competition
vehicle.

CONSIDER A CAREER
4/ WITH ONE OF AMERICA’S
//j LEADING GAS COMPANIES

With offices throughout the
Appalachian Basin!
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Continued from page 8

competition in April. Drivetrain team leader, Daniel
Konapelsky says, “We want the car to break when
we’re testing in our backyard. We do not want to show
up to competition after two years of preparation to have
the car break right before we reach the finish line. This
has plagued us the past two years, and we’re ready to
break this streak.”

Heather Chemistruck is a Shocks, ARBs, Bell Crank
Designer (FSAE) and a senior in Mechanical
Engineering.

Pictured above is the turbocharger with throttle and
restrictor used on the vehicle.

At Corning, unparalled opportunities
stem from a commitment to values
that are the bedrock of our legacy of
innovation. To learn more about our
values and career opportunities within
Corning, go to www.corning.com.

Internships and co-op opportunities at Crutchfield
Building your career begins with applying your education in the
real world. Crutchfield internship program gives you the start
you need to develop your new skills, expand your professional
network, strengthen your resume, and earn money throughout
the entire experience. 5 :
As a Crutchfield A
University participant, you
will work on genuinely
meaningful projects as you
learn about the dynamic
world of consumer elec-
tronics retailing. Your
resume will show an
important contribution to
one of the top retailers in the consumer electronics industry.
Crutchfield selects only the brightest and most talented
people to work in our company, so you will be surrounded by
motivated individuals who can show you the ropes. To learn
more, visit us at the Virginia Tech CONNECTION Co-op &
Internship Job Fair or at crutchfield.com/university.
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VT team takes third place $ 500,00 0 prize in
DARPA Urban Chaﬂeng’e

VictorTango, a team of Virginia Tech engineering
and geography students, has won third place and a
$500,000 cash prize in the DARPA Urban Challenge.

On Saturday, Nov. 3, during the competition held on
a former U.S. Air Force base in Victorville, Calif., the
Virginia Tech autonomous vehicle, Odin, completed the
60-mile course — with no human intervention allowed
past the starting line — in under six hours.

Odin crossed the finish line just behind the entry
from Carnegie Mellon University (Tartan Racing),
which won first place and $2 million, and the
vehicle from Stanford University (Stanford Racing),
which came in second for a $1 million prize.

During Urban Challenge qualifying rounds that began
in Victorville on Oct. 27, DARPA (Defense Advanced

Research Projects Agency) narrowed an original
field of 35 entries down to 11 finalists. On Nov. 3,
the final event vehicles were required to operate
entirely autonomously, without human intervention,
as they obeyed California traffic laws and performed
maneuvers such as merging into moving traffic,
navigating traffic circles, and avoiding obstacles.

The vehicles had to think like human drivers and
continually make split-second decisions to avoid
moving vehicles, merge into traffic, and safely pass
through intersections.

“The urban setting added considerable complexity to the
conditions faced by the vehicles, and was significantly
more difficult than the fixed desert courses featured in
the first two Grand Challenges,” said Norman Whitaker,

Continued on page 11

If you don’t know who we are, you should.

Alpha Natural Resources is one of the leading coal
producers in the U.S., a $2 billion company with a
track record of excellence and an appetite for growth.

Running right.

Right now, because of our company demographics,
there are tremendous opportunities within Alpha for
new people to learn a broad range of skills and
advance quickly into positions of authority.

We're an enthusiastic supporter of Virginia Tech
and its engineering schools, which has graduated
more than 20 of our key management employees,
including Alpha’s Chairman/CEO and our President.
It's not by accident we're known as “Hokie Coal.”

-

Our company lives by the philosophy of “Running right”.
What does that mean? It means running safely by
fostering a safe and prosperous work environment.
It means running soundly and doing the right thing
environmentally, such as promoting cutting-edge
mine reclqmatfon (photo) and innovative environmental
research. It means running sensitively: supporting

* over 500 different agencies and service groups that
i_‘i_'elp less fortunate people in the communities

where we're located.

Would you like to work for a company
that runs right? We're looking for the
next generation to run our company,

and we're looking for the best people.

Are you one of them?

Alpha has won multiple awards for creating the first-ever
natural stream channel on a reclaimed Virginia surface mine.

Alpha Natural Resources
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Continued from page 10

Urban Challenge program manager.
“Tartan Racing, Stanford Racing,
and Victor Tango all did a great job
getting their vehicles to navigate
the course quickly and safely
despite the challenging conditions.”

Only six of the eleven finalists
finished the course. The other three
were from Cornell University,
Massachusetts Institute of
Technology, and a collaborative
team from the University of
Pennsylvaniaand Lehigh University.

VictorTango converted an Escape
hybrid donated by Ford Motor
Co. into an autonomous vehicle
by outfitting it with a “drive-by-
wire” system, a powerful computer
system, laser scanners, cameras, and
a GPS (global positioning system),
said Patrick Currier, a mechanical
engineering (ME) graduate student.

The 2007 VictorTango team with Odin, an autonomous hybrid Ford Escape, used in the competition.

“The drive-by-wire system
allows the computers to control
the throttle, brake, steering, and
shifting and to drive the vehicle,”
Currier said. “This system was
custom developed by the team and
IS unique in that it is completely
hidden from view, enabling Odin to
retain full passenger capabilities.”

TORC Technologies LLC, a
company in  Virginia Tech’s
Corporate Research Center founded
by alumni of the university’s
robotics program, worked with
VictorTango to develop the software
for the vehicle’s computer system.

VictorTango and TORC developed
Odin’s sophisticated navigational
software, which is modeled on
human behavior. “To successfully
navigate in an urban environment,
Odin processes all of the sensor
information, classifies the situation,
and then chooses a behavior, such as



passing another vehicle, staying in
the lane, or parking,” Currier said.

Currierisone of 10 graduate students
on the Virginia Tech team, which
also has included as many as 50
undergraduates. The students were
guided by four faculty advisers,
three of them from Virginia Tech
— professor Alfred Wicks and
assistant professor Dennis Hong
of the College of Engineering’s

AEROSPACE
MANY PARTS, ONE CAREER

>, Inc. is the world's leading manufacturer of cabin interior

pr commercial pass raft and LS.

The following full-time positions are generally available:

Mechanical Design Engineers
Structural Engineers * Manufacturing Engineers

For a challenging and exciting career, contact us at: www.beaerospace.com

EOE

mechanical engineering department,
and professor Bill Carstensen, chair
of the geography department in
the College of Natural Resources.

The team’s founding adviser,
Charles Reinholtz, a former
Virginia Tech Alumni Distinguished
Professor and now a department
head at Embry-Riddle Aeronautical
University in Florida, continued
to work with  VictorTango
throughout the Urban Challenge.

Wy
o

Dean Richard Benson of the College of Engineering with a member

Staff Reports
of the team and Odin.

T

EXPERIENCE. SUCCESS.
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Associate Engineers — (Various Departments) — Do you need blue chip marketability and mobility to achieve your career goals in the
knowledge economy? Will you have the opportunity to leverage your skills into a successful career move?

You will at Computer Sciences Corporation (CSC). We are seeking talented individuals with a Bachelor’s degree in a technical discipline, who are ready to
put their talent to work on exciting projects in cutting-edge technology in the defense industry. At CSC, we invest in our largest asset — our people. We
provide the resources, training and opportunities you'll need to grow your intellectual capital. Ours is a learning environment where your colleagues from
around the world share their stock of knowledge and best practices driving business innovation as well as your success.

As a leading provider of technology services for clients worldwide, CSC commits to excellence in our client relationships, marketplace performance,
products and services. A global, $10 billion company, we promote a culture of collaboration, innovation and entreprencurial spirit in a friendly, collegial
atmosphere.

Compound your career equity with CSC. You'll see that our investment in our people pays substantial dividends; we offer competitive salaries, excellent
benefits, ongoing training and opportunity for professional growth and development. Please email your resume to: federalsector@csc.com referencing
Pettinati in the subject line. Fax: (703) 876-1090. Or call Craig Pettinati at (703) 876-1045. For more information visit http://careers.csc.com

~e~
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“SC.COM CONSULTING SYSTEMS INTEGRATION OUTSOURCING EXPERIENCE. RESULTS.

Equal Oppertunity Employer
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First and goal for

head impact research

he Virginia Tech football team is among the first

to test software specifically developed to monitor
impacts to the head. The study started at Virginia Tech in
2003 and as of last year the study became funded by the
National Institute of Health (NIH). Now the study has
become a collaboration project with other universities
which include Dartmouth and Brown. Although all
the universities are measuring impacts received during
football practices and games, Dartmouth and Brown are
also measuring the impacts received from hockey games
as well. The impacts are measured by placing sensors,
which work by placing
small accelerometers
(like those wused in car
airbag systems), against
the head. The sensors
transmit real-time data
to the sideline computer
system that tracks the
head-impact information
for each player in terms
of gravity (G) forces.

i 'I'I'|‘I
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Football players usually
receive 10-50 impacts per
game. The majority of
impacts range between
10 G’s-40 G’s while the
highest have been recorded
at more than 100 Gs—the
equivalent to a serious
car crash. The real-time
data will alert doctors to
impacts which may result
in possible concussions. If
a player receives an impact
of 80 G’s or greater they
will be taken of the field
and checked. The real time data is especially useful
because when a player suffers a concussion they usually
continue to play and the concussion remains undetected.
This can be potentially dangerous as athletes may have
difficulty in cognitive functions and be at risk for sleep
disturbances, anxiety, and even depression. Second
impact syndrome is also a major risk factor and this
occurs when an athlete receives another concussion
before being fully recovered fromaprevious concussion.
Second impact syndrome results in massive swelling
of the brain and is almost always fatal. Now with the

13 « Engineers’ Forum . March 2008

aid of the specialized software athletes can be taken
out of the games and receive treatment they need.

The real-time data received on the side line will not only
create a database for Virginia Tech, but will also help
build a national database. All the information on the
sidelines is sent through a wireless system back to the
headquarters of Simbex. There the data is synchronized
with the data from around the country to be analyzed.
This data will ultimately be used to reduce the
concussionsinfootball inaddition to other contact sports.

The success of the research
has depended on various
individuals and groups.
Leading the research is Dr.
Stefan Duma (professor in
the College of Engineering),
Dr. Gunnar Brolinson (head
football team physician
and professor), and Mike
Goforth  (team trainer).
The software used was
developed at the Virginia
Tech-Wake Forest Center
for Injury Biomechanics
and the monitoring system
was manufactured by the
Simbex, a research and
development company.
In addition the research
project has collaborated
with Riddell, a company
that makes the majority of
the football helmets used by
colleges and professional
teams, to ensure that a
wireless  system fitted
inside the helmet would not interfere with the players.

nnannnEE

So far the study of Virginia Tech’s football players has
turned up some interesting and useful data. Offensive
and defensive linemen record the highest number of
impacts—about 50 each game while quarterbacks
receive the least. It has also been found that different
positions incur different types of blows. Linemen
usually sustain many low impact frontal blows while
wide receivers receive fewer high impact blows.
Dr. Brolinson thinks the data developed by the



instrumented helmets may lead to changes in football
equipment. “One of the things that may come out of
this research, as we start to understand the blows, is
position specific helmets. A lineman may need a
different helmet from a wide receiver,” he said. The
research provides evidence to support this theory and
considering quarterbacks and linemen wear different
padding, shouldn’t their helmets be different as well?

“There’s great potential for prevention of sports-related
brain injuries, if we can learn more about what happens
to the brain at the moment of impact,” Duma says. “By
collecting and evaluating a body of data, we can redefine
injury limits for the brain. Also, in order to design
better sports headgear, we need precise data on what
types of mechanical loads and accelerations cause brain
injuries.” Beyond athletics, the study may also prove
useful to the military. Currently the military is interested
in understanding injury to their soldiers either from
direct impact or impact caused by IEDs. Simbex is also
providing helmets with similar system to the military
to further study the effects of IED impacts. Another
application is applying the research to motor vehicle
crashes. Inmany instances impactstothe head are similar
in nature to whiplash experienced in a car accident.

-Sara Lu is a junior in the Industrial and Systems
Engineering.

*Special thanks goes to Dr. Gunnar Brolinson for taking
the time to be interviewed.

Dr. Stefan Duma, plcturd above, is the lead researcher
on the helmet research.

Pick a direction.

We are a diverse team of professionals
dedicated to building sustainable
infrastructure in the US and abroad. Our
success has spurred steady growth for
nearly 100 years. At Burgess & Niple,
we seek new challenges, deliver
innovative solutions, and enjoy our work.

We have career opportunities in:

& Civil Engineering & Surveying
& Environmental Engineering ETransportation
i Geotechnical Engineering 22 Utility Infrastructure
16 offices nationwide in AZ FL IN KY MD OH VA WV
1
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BURGESS & NIPLE

— Journey with Us.

Apply online at burgessniple.com

“| work for the only company in the region
Vi with the resources to deliver on a promise
2T to move 35,000 cubic yards a day.”
?\A' ) deremy Swink, VT Clss of 2007
*&?i‘\ il I 7 e T

¢ ) American Infrastructure

610-222-3144 » careers@airecruiting.com
www.americaninfrastructure.com
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ginm Tech hires key scholar
far 1ts Microelectronics Chair

irginia Tech’s College of

Engineering has successfully
recruited Marius Orlowski, a
renowned international scholar who
holds 59 patents with 28 pending.
He will come to Blacksburg from
his current position with the Crolles
Alliance based in France.

The French based Crolles Alliance
iscomprised of STMicroelectronics,

NXP, and Freescale. These
three companies are considered
global industrial leaders in the

semiconductor technology industry.

“Dr. Orlowski is an excellent choice
for the Virginia Microelectronics
Consortium  (VMEC)  Chaired
Professorship at Virginia Tech
because of hisexcellentinternational
reputation and his extensive
industry experience coupled with
an outstanding publication record.
His vision for the future research
opportunities for university
research in the microelectronics
field is exciting to the Virginia Tech
research community, “ said James
S. Thorp, head of Virginia Tech ‘s
Bradley Department of Electrical
and Computer Engineering.

Prior to his position with the
Crolles Alliance, Orlowski was a
research scientist at The German
Aerospace Center in 1983-84, and
then joined Siemens in 1984 where
was the project leader in process
simulation and modeling. In 1989
Motorola Research labs in Austin,
Texas recruited him, and in 1995 he

became the director of the Motorola
Moscow Research Laboratory. In
2002 he returned to the U.S. to be the
staff manager for Advanced Device
Development Group for Freescale
in Austin Texas. He joined Crolles
in 2006.

“The College of Engineering is
extremely pleased that Dr. Orlowski
has agreed to join our faculty. He
Is a pioneer in the microelectronics
field and has more than 150
publications in scientific journals
and conference proceedings. He
has been the keynote speaker at a
score of premier conferences, and
he has received numerous honors

from industry including innovation
awardsfrom Motorolaand Freescale,
“ said Richard Benson, dean of the
college.

Orlowski has his bachelor ‘s, master
‘s and doctorate degrees from
Tuebingen University in Germany.
He was an assistant professor at
Tuebingen University from 1979 to
1981, a lecturer at Purdue University
in 1982-83, and a research associate
for a brief period at the Stanford
Linear Accelerator Center.

VMEC, created in 1996 to serve
the microelectronics industry in
the Commonwealth, consists of the

NAVAL RESEARCH LABORATORY

NRL -

www.nrl.navy.mil
4555 Overlook Ave SW

Washington DC 20375
http://hroffice.nrl.navy.mil
202-767-3030

ACCEPT THE CHALLENGE
Become a member of an elite research
and development community involved
in basic and applied scientific research
and advanced technological
development for tomorrow’s Navy!

APPLY TODAY
The Navy's corporate experimental
laboratory seeks seasoned professionals
as well as recent college graduates who
are willing to accept the reward of
challenging research positions. The
main office of NRL is located in
Washington, DC with remote sites in
Bay St. Louis, MS and Monterey, CA.

Interested achievers with backgrounds
and/or education in Aerospace,
Ceramics, Computers, Electronics,
Mechanical Engineering, Computer
Science, Chemistry, Materials Science,
Metallurgy, Physics, Geology,
Geophysics, Meteorology, and
Oceanography should visit our HR
website or call our Job Information
Center. Applications accepted for
specific vacancies or Co-op positions.
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following colleges and universities:
George Mason University, Old
Dominion University, the University
of Virginia, Virginia Tech, and the
College of William and Mary. A
chair was awarded to each of the six
universities.

Support for start-up funds for
this unique cooperative venture
was granted by the 1998 Virginia
General Assembly when it agreed
to provide $4 million in the
1998-2000 biennium to the Virginia
Semiconductor Educational
Endowment.

In July of 2007, Forbes.com listed
Virginia at the top of its “Best States
for Business” list for the second
straightyear,and itsmicroelectronics
industry is key to this recognition.

Staff Reports

We are seeking current college seniors
and graduates in these career fields:

Mechanical Engineering
Computer Engineering
Chemical Engineering
Computer Science
Mathematician
Statistician

Physicist

Chemist

Send Resumes to:
pica.resume@conus.army.mil

US Army ARDEC

Regional Office FA“ lc 0 " En Regional Office

Raleigh North Careclina Culpeper Virginia
CONSTRUCTION COMPANY
2496 Old Ivy Rd.
Charlottesville, Virginia 22903
PH: (434) 295-0033 FX: (434) 295-0508

Site Development / Heavy Highway, GPS Grade Control System,
Site Utilities, Structural Concrete, Civil Concrete, Special Services

www.faulconerconstruction.com

Headquartered at Picatinny Arsenal, New Jersey the Armament Research,
Development and Engineering Center is the U.S. Army's premier researcher,
developer and sustainer of current and future combat systems technologies.
Our People are dedicated to the soldier and the advancement of technology.
Together they institute the United States Army's leading organization for
technical innovation and future weapons systems.

If you are interested in a rewarding career in engineering, nanotechnology,
robotics, warheads, intelligent munition systems, large to small caliber
ammunition, rockets, power and energy systems, sensors and Homeland

Defense technology, this is the place for you! We have state-of-the-art facilities

at five locations in the country and our engineers enjoy leading important
careers at the top of their field.

We are proud to be an equal opportunity employer! We offer signing bonuses
with competitive salaries and rapid advancement opportunities with increased
responsibility as well as a 401K equivalent and comprehensive benefits
package that includes health and life insurance, professional advancement
with tuition assistance and so much more...

For more information visit ARDEC on the web at: www.pica.army.mil

| (MTTY A2 LW 155 mm Howitzer

Bunker Defeat Munition

olutions for Today and Tomorrow

Innovative Armaments S
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Facchina

CONSTRUCTION COMPANY, INC..

Facchina Construction Company, Inc is a [NG—5
multidiscipline provider of heavy highway, g :
concrete frames, site development and

commercial building construction

services.

In our 20 year history, Facchina has grown
into a respected corporation with the ability
to tailor our corporate focus to the needs of
the ever changing market,

If you are looking for a career with the ability
to learn, grow, and explore your true
potential...then consider Facchina.

We are recruiting recent graduates in the
following fields:

- Construction Management

- Civil Engineering

- Architecture
If you are interested in building your career with Facchina,
please forward your resume to_em 3
For more information about our compqn\ please visit our
website at www.facchina.com

1 “Setting the
Consulting g SZ 20|
Services %"”*’f/ for Service”

}'r :J%I ll"ll 1 "U

Full-time Employment, Internships, and Co-Op
opportunities available.
Submit your resume and cover letter to ecslimited@agents.icims.com.

o Full Environmental Studies
~ e Geotechnical Engineering and Subsurface Exploration
~ e Inspection of Existing Properties and Forensic Studies
_ » Construction Materials Testing and Inspection
~ & Roofing and Waterproofing Consultation

Positions Available: ECS Advantages:
Geotechnical Engineers Professional Engineer Mentoring
Environmental Engineers Advancement Opportunities
Construction Materials Engineers  Continuing Education Assistance
Facilities Engineers Excellent Benefits

Cultural Resource Management  Team Working Environment

1-800-822-3489 « www.ecslimited.com
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Join our team for real hands-on
experience in developing cutting
edge technologies.

Artis, LLC provides research and
development services in the fields of health
| sciences, defense and security.

Our customers are among the most
sophisticated and advanced in the world to
include the Defense Advanced Research
Projects Agency, the Centers for Disease

Control, the Office of Naval Research
and the Robert Wood Johnson
Foundation.

In defense and security, our technology

i ive protection systems,
nt sensing supporting urban
operations, geospatial modeling and
Y advanced simulation.

In the health sciences area, our focus is
recording human motion for applications
such as controlling motion sickness, sports
medicine and population health status
monitoring.

For further information, visit our web
site at www.artisllc.com.

Sr. Mechanical Engineer = Sr. Systems Engineer
Mechanical Engineer |l = Electrical Engineer |
Computer Scientist |« Computer Engineer |

11410 Isaac Newton Sq., N. Ste. 110, Reston, VA 20190 807-964-0420

You can’t help but smile when you're a part of the Clark Nexsen
% family. Whether it's the chance of working on national and
international projects, training under a firm with over 80 years
of award-winning experience, or taking advantage of the many
events set aside for professional growth, there is always an
opportunity at Clark Nexsen for someone to excel. Come and join us.

CLARK « NEXSEN

architecture :: interiors :: engineering :: planning :: landscape architecture

NORFOLK*ALEXANDRIA*ROANOKE+RICHMOND
CHARLOTTE+RALEIGH
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Thinking outside the box: E
takes learning out of the cle

Are you looking for an experience,
unlike most others, where you get the
chance to make a difference both locally and
internationally? Through Engineers Without
Borders, an experience like this is within
reach. Engineers Without Borders (EWB)
is a national organization with chapters at
universities around the United States that
works with underprivileged communities
s to  “improve their quality of life through
implementation of environmentally, equitable,
and economically sustainable engineering
projects, while developing internationally
responsible  engineers and  engineering
students through education, encouragement,
and experience,” according to their website.

EWB-VT has three major branches: local
| service projects, community outreach, and
international projects. Local service projects
include Project Home Repair and Habitat
for Humanity. Organization members also
participate in community outreach by going
to K-12 classes in Montgomery County to
increase awareness about engineering and teach
them about international issues as they relate to
engineering. EWB-VT is also involved with
international projects. International projects
require months, if not years, of planning.
According to Meredith Herrmann, the
current president of EWB-VT, “international
project teams work on their specialized
project whether it is in water sanitation and
distribution or power supply. International

o T g

project teams assess are
concepts for improve
the projects in the

The organization jus
international  project,
Republic, over the wi
members installed a U
water filtration system,
on the water storage ta
clinic. Herrmann said,
undergraduate student
truly make a difference
of the people working
purified water, which i
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in the Dominican R
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storage tank, spring bc
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summer. There are still
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and Uganda Rural Fu
the Hope Integrated A
orphans and has an
technical skills,” said H
be returning to Ugand
implementing their plan
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t completed its first
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iter break. On the trip
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and liquid level sensors
ks being used at a free
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something we take for
addition to the project
epublic, EWB-VT is
suatemala and Uganda.
Tech and Sweet Briar
jether to install a water
)X, and pump to bring
)0X to the storage tank.
em was installed last
quite a few things left
is completed, including
ank to the school where
. The Uganda team is
Jniversity of Minnesota
nd to bring power to
cademy which houses
emphasis on teaching
errmann. The team will
a this summer to start
‘Thissemesterthe group

&

hopes to start working on a project in Haiti.

EWB-VT is part of a much larger organization,
EWB-USA. The national organization offers
advice for local chapters that are planning
international projects, and also approves all of
the project plans before they are implemented.

It is really easy to become involved with EWB- i
VT. The organization has meetings every other g
week on Tuesdays in Randolph 331 at 7 pm. The |
meetings began on January 22, 2008 and will -
end on April 29, 2008. Students can work on E

local projects as well as international projects. &
Herrmann became involved when she “saw a [
flyer hanging up in an engineering building one
day explaining some of the activities that EWB |
provides, such as a K-12 program and at the
time an international project in the Dominican |
Republic. I thought it would be a great

experience to do hands on engineering work.”

When asked about what students can gain from
becoming involved in EWB-VT, Herrmann
mentioned several things. First, “it gives them
life experience that cannot be taken from what |
someone learns in a classroom. Students learn
how to interact with professional engineers
through fundraising, design work, or chapter
collaboration,” said Herrmann. Secondly,
“students are able to first hand see the need
in the world and have the ability to help both

Continued on page 24



ENGINEERING SCIENCE AND MECHANICS TO
CELEBRATE CENTENNIAL

Virginia Tech’s  Department
of Engineering Science and
Mechanics (ESM) will celebrate
its 100th anniversary during 2008.
As part of its celebration, the
department is hosting a two-day
mechanics conference on May 29 &
30 at The Inn at Virginia Tech and
Skelton Conference Center.

Virginia ‘s senior land-grant
university, today the Virginia
Polytechnic Institute and State

University, more commonly known
as Virginia Tech, was founded in
1872, and just 36 years later in 1908,
mechanics became an identifiable
separate entity in the college of
engineering. During its 100-year
history, the department housing
mechanics, like the University itself,
underwent several name changes,

and today it is known as ESM.

“ESM is one of the few departments
of its kind in the U.S. and has a
distinguished history, “ said Ishwar
Puri, professor and department head
of ESM, adding that a 2005 review
by a blue-ribbon panel concluded
that ESM has a “longstanding record
of excellence as a key element of
the College of Engineering with
national visibility.”

Ranked eighth in its research area by
U.S. News and World Report, ESM
has almost 30 faculty members who
have backgrounds in engineering
mechanics, the principles on
which most areas of mechanical,
aerospace, ocean, civil, materials,
and perhaps even chemical and
mining, engineering are based

on, and in engineering science,
covering applied mathematicians
and physicists. Some also have
interests in aspects of electrical and
computer engineering, computer
science, and the life science.

To participate in the anniversary
conference, all interested
mechanicians are invited to submit
one-page abstracts related to any
aspect of fluid mechanics, solid
mechanics, materials, dynamics and
control, and biomechanics, as well
as emerging areas in mechanics.

In addition to the parallel sessions
of the conference, there will be a
banquet on May 29.

The deadline for one-page abstracts
is February 15, 2008. One must

LI -4

respect the global environment.

Freeport-McMoRan Copper & Gold (FCX)
is a North American-based international mining industry
leader. We have large, long-lived, geographically diverse
assets and significant reserves of copper, gold and
molybdenum, both proven and probable.

As a Fortune 500 company spanning 27 countries across
the world, we are actively pursuing project pipeline

and exploration opportunites. These opportunities will
enhance our commitment to be an employer of choice,
to work safely, to contribute to our communities and to

Improvement.

Behind our strategy for the future is a history of discipline,
planned management of resources and continuous

We are committed to a bright future.

- Ever wonder about a career in mining?

Do our plans make you wonder what part
you might play? Visit us at: www.fcx.com

Freeport-McMoRan Copper & Gold is committed to
diversity and is an equal opportunity employer.

B FREEPORT-McNoORAN
4= COPPER & GOLD
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register for the conference by
May 16, 2008. The deadline for
cancellations is May 1, 2008 at 5
p.m.

For updates and more information,
please refer to this website: http://
www.esm.vt.edu/

Conference registration will occur
at:  http://www.cpe.vt.edu/mcesm/
A block of lodging rooms is being
held at The Inn. The lodging rate
for this conference is $103 plus
applicable taxes. Participants are

responsible for making their own
lodging arrangements. Lodging
reservations should be made by
May 1, 2008. Lodging:www.
ThelnnAtVirginiaTech.com

For additional information, please
contact Professor Ali H. Nayfeh
with the Department of Engineering
Science and  Mechanics at:
(540)231-6871; fax: (540)231-2290;
or email: sallys@vt.edu.
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GENERAL DYNAMICS
Robotic Systems =53

Seeking Qualified Electrical, Mechanical,
Software, Industrial and Systems Engineers
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i www.gdrs.com/employment

For all your business needs call
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1236 Main Street
Buffalo, New York 14209
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1231 Tech Court - Westminster, Maryland 21157 - Tel 410 876 9200
General Dynamics Robotic Systems is an Equal Opportunity Employer
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Entry-Level Positions Open in

Programming, Training, and

Technical Support
Qualifications >>>

US Citizenship or
Permanent Resident

Bachelor’s Degree or
Higher

Proven Technical Skills

Please forward your cover letter, resume, references and transcript to:

ENTERPRISES

FASTCAREERS@FASTENTERPRISES.COM

Attention: Lindsey Anderson
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Gulfstream’

A GENERAL DVNAMICE COMPANY

Gulfstream designs, develops, manufactures, markets, services
and supports the world's most technologically advanced
business-jet aircraft. The dynamic Gulfstream environment
offers challenges and encourages visionary leadership,
continuous learning and innovation. With the right people and
right ideas, we will continue to be The World Standard® in
business aviation.

At Gulfstream, headquartered in Savannah, Georgia, you'll work
with the highest quality professionals in the world, in an
organization committed to the corporate values of pride,
respect, teamwork, business excellence and entrepreneurial
spirit. Gulfstream is an equal opportunity employer and is
committed to diversity in our workplace.

FOR A COMPLETE LISTING OF ALL OPEN POSITIONS
Applyonline at: www.gulfstreamcareers.com
orsend resumé to: careers@gulfstream.com



Continued from page 20

locally as well as internationally.”
EWB-VT opens students’ eyes to
problems in the world today and
gives them a chance to help change
the world for the better. Thirdly, after
graduation, the national chapter of
EWB can put a member’s resume
in their resume book which is given
to donors, and help them apply for
graduate school or become with
other  volunteer  organizations,
such as the Peace Corps.

Engineers Without Borders
at Virginia Tech is a growing
organization that is always looking
for new members with fresh
and innovative ideas. If you are
looking for an activity that is full
of excitement, learning, and giving
back to the community, Engineers
Without Borders is the place for you.

Kari Adkins is a junior in Industrial
and Systems Engineering.

150 OFFICES WORLDWIDE
WITH FOUR IN VIRGINIA

ROANOKE
ALEXANDRIA
RICHMOND

NORFOLK

Brandon Harrison, Class of 2006, Now aIrahspnrtatiun EIT and Employee Owner

HDR is a proud supporter and employer of Virginia Tech Graduates
and the Hokie Community.

ONE COMPANY

; www.hdrinc.com
Many Solutionse

rd &)

Ever thought about joining an organization
with a worldwide impact? Then think SWIFT.

Professional in IT or Customer Operations?
We have a job for you!

We are always looking for talented people with a
degree in Computer Science or Engineering. At
SWIFT we are proud of what we do, how we do
it and why we do it. We enjoy being part of the
SWIFT community and the SWIFT crganization.
Why not join us? Just think about it.

To learn more about SWIFT and apply,

please visit the “Careers at SWIFT" pages on
www.swift.com

Believe. Be more. Be Swift.

SWIFT is an equal opeonunity Bmplye:
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Wireless communications groups win fop
awards at international competition

raduate students from Virginia

Tech’s Bradley Department
of Electrical and Computer
Engineering took top honors during
the 2007 Software Defined Radio
Forum conference in Denver, Colo.,
on Nov. 5.

Student teams representing the
university’s Center for Wireless
Telecommunications (CWT) and
Mobile & Portable Radio Research
Group (MPRG) participated in the
inaugural Smart Radio Challenge,
an international engineering
competition.

Virginia Tech was the only school
with two teams among the final 10
competitors in the challenge. Teams
came from schools in France,

% Institute for Defense Analyses

For over half a century, the Institute for Defense Analyses has been successfully
pursuing its mission to bring analytic objectivity and understanding to complex

Malaysia, and Sweden, as well as
the United States. Each team had to
design, develop, and test a software
defined radio (SDR) in a way that
would solve one of three specific
problems.

The Virginia Tech CWT team won
the competition’s grand prize by
developing a software defined
radio capable of finding available
spectrum within a pre-defined band,
rendezvousing with an intended
receiver, and transmitting data with
a pre-determined quality of service
in urban conditions. The team of
eight graduate students was awarded
cash prizes totaling $6,000.

The nine graduate students on
the Virginia Tech MPRG team
won the Smart Radio Challenge

award for best SDR design.

“Virginia Tech has a long tradition
of excellence in wireless, and these
young men and women are very
much in that mold,” said Charles
Bostian, Alumni  Distinguished
Professor of electrical and computer
engineering and faculty adviser
for the CWT team. “We graduate
innovative engineers who can
design and build real radios.”

Software defined radio devices
use software rather than traditional
dedicated hardware to define and
modify the way they perform
signal processing for transmission
and reception. This technology is
used in two-way communications
devices by tactical military forces

issues of national security. IDA is a not-for-profit corporation that provides
scientific, technical and analytical studies to the Office of the Secretary of
Defense, the Joint Chiefs of Staff, the Unified Commands and Defense Agencies
as well as to the President's Office of Science and Technology Policy.

We provide training to scientists and engineers that helps them to become
superb defense analysts. Additionally, IDA provides a solid and exciting
foundation for career growth and an opportunity to contribute to the security
of our nation through technical analysis.

How will you put your scientific and technical
expertise to work every day?

IDA is seeking highly qualified individuals with PhD or MS degrees

Sciences & Math Engineering Other
* Astronomy * Aeronautical * Bioinformatics
* Atmospheric * Astronautical * Computational Science itioc*
* Biology . Biomgdical * Computer Science Career O‘O P ortunities.
ety ot SOOI Architecture Civil Engineering
* Environmenta . i * Information Technology . : ; . 7 .
« Material « Materials + Operations Research Mechanical Engineering Environmental Engineering
* Physics * Mechanical « Statistics Electrical Engineering Structural Engineering
* Pure & Applied * Systems * Technology Policy

Mathematics

Along with competitive salaries, IDA provides excellent benefits including
comprehensive health insurance, paid holidays, 3 week vacations and more
— allin a professional and technically vibrant environment.

Applicants will be subject to a security investigation and must meet eligibility
requirements for access to classified information. US citizenship is required.
IDA is proud to be an equal opportunity employer.
g Please visit our website www.ida.org for more information on our
Institute for Defense Analyses, ATTN: Employment
4850 Mark Center Drive, Alexandria, VA 22311
% Institute for Defense Analyses *
; 7
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www.wileywilson.com

Offices in:
Lynchburg« Richmond - Alexandria-New Bern, NC
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—

opportunities, then e-mail your resume to; resumes@ida.org,
FAX: (240) 282-8314




and emergency responders, as well

as in the development of wireless
networks that provide Internet
services to rural areas.

The Virginia Tech CWT has been
selected by the Software Defined
Radio Forum to send a team to the
2008 competition.

The CWT and MPRG are both
affiliate organizations of Wireless
@ Virginia Tech, which is one
of the largest university wireless
technology research groups in the
nation.

The Software Defined Radio
Forum, a nonprofit international
industry association dedicated to
the development and deployment
of SDR systems, has about 100
member organizations worldwide.

their award.
Staff Reports

wifs‘y"rus PROJECT IS COMPLETE .
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Lynchburg & Norfolk
= 800-242-4906  www.HandP.com

Contact us at employment@HandP.com.

Are you up to the challenges designing the future requires?

Winners of the 2007 Software Defined Radio Forum conference accepting

There is N0 »=emiae stitute.

For over a century, Electric Boat has been the leading designer and builder of nuclear
submarines, arguably the most complex machines made by man. You will have a
hand in shaping the technology of the next generation of submarines as well as other
advanced systems.

Engineering Opportunities
® Acoustics
® Civil/Structural

® Marine/Mechanical
® Shock & Vibration

@ FElectric/Power ® Software CM/QA

@ Electronics ® Software Engineering

We require a Bachelor's or Master’s degree in Civil, Eleclrical, Mechanical, Structural,
Acoustics Engineering, or Computer Science/Engineering.

We offer competitive wages and benefits including:
® Medical/Dental/Life Insurance @ Excellent 401K Plan

@ Relocation Assistance @ Paid Vacation

@ Company Sponsored Technical Education Program

Applicants selecled will be subject to a security investigation and must meet eligibility
requirements for access to classified information.

GENERAL DYNAMICS
Electric Boat

75 Eastern Point Road
Groton, CT 06340-4989
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Apply online at www.gdeb.com
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OPENING OUR
POSSIBILITIES

Creating the next generation of consumer packaging for
the world’s leading brands is what we're all about at
MeadWestvaco. Shaping how consumers see, interact
with and buy products requires a diversity of talent

and viewpoints coupled with a dynamic, inclusive work
environment. That's why diversity and inclusion aren't just
words at MeadWestvaco—they're part of our business
strategy. We have operations in more than 30 countries.
Customer relationships that extend worldwide. And a
growth plan built on delivering innovative solutions. For
all these reasons, we prize individual differences and our
collective experience as fundamental to the value—and
vision—we're opening. www.meadwestvaco.com




BUILD
Your Career At

Hensel Phelps
Construction Co.

One of the nations top-ranked
general contractors and design-builders

We Offer...

* Challenging & Rewarding Career Opportunities
* Unique & Exciting Projects

* Employee Ownership

* Training & Continuous Education

* Excellent Benefit Opportunities
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www.henselphelps.com
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Your Fire Protection Company

- Sprinkler Systems
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Systems
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EAGLE FIRE INC.
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Virginia Tech to offer
Nuclear Engineering
coursework

Virginia Tech’s College of Engineering is now
offering graduate coursework that will lead
to a Master’s of Engineering degree in Mechanical
Engineering (ME) with a Nuclear Certificate. Courses
are now available and approval for the certificate is
expected for fall semester of 2008.

“With the critical demand for energy by our nation and
the world, we are pleased to revive our concentration
on nuclear engineering,” said Richard C. Benson,
dean of Virginia Tech’s College of Engineering. “We
have strong relationships with a number of industrial
and government entities, including AREVA, NP, Inc.,
Dominion Resources, Oak Ridge National Laboratory,
the Commonwealth of Virginia, and the Department
of Energy, that have shown support for our nuclear
engineering program. | believe educating our very
bright students in this area will be beneficial to them
and to society.”

“Our long term vision is to create an interdisciplinary
program in nuclear science and engineering,” said Ken
Ball, head of the ME department, who has expertise in
nuclear materials and engineering. “Our program would
encompass the nuclear sciences and medicine as well
as nuclear engineering and reach across three Virginia
Tech colleges.”

Virginia Tech is a founding member of the Southeast
Universities Nuclear Reactors Institute for Science and
Education (SUNRISE), of which Ball is a member of
the Board of Directors.

SUNRISE is dedicated to enhancing the quality of
nuclear education and research and other services in the
region for the purpose of supporting the development
of the next-generation nuclear workforce, nuclear
technology, and advanced nuclear research.

Virginia Tech’s nuclear coursework is also available to
off-campus students. Since Virginia’s Commonwealth
Graduate Engineering Program (CGEP) approved the
nuclear certificate from Virginia Tech, its network is
hosting the graduate classes and will use the distance



education classrooms of Central Virginia Community s
College in Lynchburg as well as the Richmond Center
and the Hamptons Roads Center.

Where else can you?

Classes are simultaneously offered on the Virginia
Tech campus and at the participating campuses around
the state. The video teleconferencing of the classes is
conducted with state-of-the-art fully interactive, multi-

site two-way video and audio links. Aviation Where else can you plan urban renewal, design
a major bridge, manage the construction of a

s 6-lane highway, help mitigate the impacts of

Courses in this program can also be used as resources Construction  a flood, or conceive a sustainable building design?

. 5 . Management  Baker does all of these things and more.
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Fhe Ph'D', programs in ME Earning a maSte,r S degr‘ee Federal Programs  geaking qualified candidates to fill technical and
in ME with a nuclear certificate requires satisfactorily ais/iar  professional positions in many of its core markets.
completing a 30-credit hour program. . Posiossand e offer a compeitve salary and benefits

package including 401k, holiday/vacation,
Planning medical, dental, vision, and much moare.

ME faculty members Eugene Brown and Mark
Pierson are in charge of the initial planning of this new Troapinn
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Michael Baker Jr., Inc.
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SEC Students meet with Dean Benson to discuss
programs within the College of Engineering

he Student Engineers’ Council (SEC) at Virginia

Tech is one of the largest student organizations in
the College of Engineering. The SEC, according to their
website, “brings the engineering student body together
not only to benefit their individual departments but also
to combine their efforts for the benefit of engineering
here at Virginia Tech.” Each year the SEC is involved
in many different meetings to attempt to better the
experience for undergraduate engineering students. In
this article, some of the projects the SEC is working on
are showcased. Most know the SEC from its planning
and execution of Engineering Expo every year, but few
know of the other projects that the SEC works hard on
throughout the rest of the year.

Every semester, the Dean’s Committee of the SEC sets
up one or two meetings with the Dean of the College of
Engineering, Dr. Richard Benson. This year, the Dean’s
Committee is chaired by Angad Singh, a sophomore in
Industrial & Systems Engineering. The purpose of these
meetings is to get a chance as students to ask questions

We don't just build buildings.
We build relationships.

KBS's 33-year history is based on the relationships
developed on each project. Our employees are vital
contributors to the success of the firm and the
clients we serve. Build your career with us today.

Building Relationships

To join our team
of project managers and engineers,
send your resume to humanresources@kbsgc.com.

Richmond 804.262.0100 = Virginia Beach 757.340.5555
www.kbsgc.com
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and give feedback to the College of Engineering. Topics
are provided by the SEC in advance so that the Dean
may invite colleagues who can provide better answers
at the meeting. This past fall, Dean Benson was gracious
enough to meet with the Dean’s Committee twice to
discuss issues on students” minds. In fact, Dean Benson
is genuinely interested in hearing what students in his
college have to say. Topics ranged from engineering
fees to design team funding. Here is a brief review of
some of the topics discussed.

Engineering fees are not new to many universities, just
to Virginia Tech. Starting this past year, engineering
fees are being charged per credit hour for freshman
engineering courses. Because they are being phased in
over four years, upperclassman should not be affected.
However, students were curious as to where this money
was going. Ninety-six percent of the fees will be spent
upgrading labs while the other four percent is to assist
with financial aid. Dean Benson wanted to ensure
that 100% of the engineering fees went back to the

Southland Industries is a mechanical design-build
firm specializing in HVAC, Plumbing, and Mechanical
Controls services. Each year we recruit from major
universities and regional colleges in an effort to attract
the best and brightest mechanical and construction
engineers.

Please visit us on the web at www.southlandind.com
to learn more about great employment and internship
oppurtunities.

Southland Industries
Design-Build-Maintain

Please submit resumes to HumanResources @southlandind.com.

www.southlandind.com



students who paid them, so the College of Engineering
receives 50% of the fees to distribute while the other
50% is kept within the department that raised the funds.
Furthermore, the Dean’s Office has already matched
the amount raised by the fees to give the first round
of upgrades a head start. One of the first uses of the
fee will go towards improvements on the tow tank in
the basement of Norris Hall. In the end, the College of
Engineering will get much-needed funding to upgrade
labs.

In addition to discussing the introduction of engineering
fees to tuition, the Dean’s Committee also discussed
the tablet personal computer (PC) initiative with Dean
Benson. Warming up students to the idea of Tablet PCs
was an undertaking for the College of Engineering when
they first announced the requirement for upcoming
freshmen two years ago. Now that students are in their
second year of using these new gadgets, they want to be
reassured that tablet PC requirements are enhancing and
will continue to enhance their educational experience. .
Glenda Scales, the Associate Dean for Distance Construction...
Learning and Computing in the College of Engineering,
assured the Dean’s Committee that the College is above expectations.  H [ 1

pushing for teachers to incorporate tablet PCs into their
courses. Products like DyKnow and Microsoft OneNote
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The case of the missimg genes ...
and the subsequent search for a Genome Stmfarity Tree

araMEDIC, a general software-based framework

for large-scale distributed computing developed
by Argonne National Laboratory (ANL) and Virginia
Tech, will have a significant impact on the study of
genomics.

The GenBank® database, a collection of all publicly
available DNAsequences, doubles insize approximately
every 12 months. Yet the computational capability
of a compute node doubles only every 18 months.
Consequently, searching for similarities between new
protein or nucleotide sequences with the database of
known sequences is becoming increasingly difficult.

This problem becomes even more insidious when
attempting a large-scale sequence-searching problem,
like identifying missing genes, because solving such
a problem oftentimes exceeds the computational and

OFFICE OF NAVAL INTELLIGENCE

The Office of Naval Intelligence (ONI)
is an innovative team of professionals
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security of the seas. Nearly three-
guarters of the planet is covered

by water. The vast majority of the
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percent of the world's commerce
travels on the sea. We help keep

it all safe. ONI seeks exceptional
college graduates to provide timely,
relevant, and predictive naval and
maritime intelligence to the nation’s
armed forces and top policymakers,
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storage resources of any given supercomputing site.
Thus, a team of researchers from ANL and Virginia
Tech created a worldwide supercomputer called
CompuMatrix and developed a novel framework called
ParaMEDIC, short for Parallel Metadata Environment
for Distributed I/0 and Computing, in order to accelerate
the speed of parallelized bioinformatics programs by an
additional 27-fold when running over CompuMatrix.

ParaMEDIC achieves this performance by decoupling
computation and storage in CompuMatrix. Pavan
Balaji, post-doctoral researcher in the mathematics and
computer science (MCS) division at ANL, and Wu-
chun Feng, associate professor in the departments of
computer science (CS) and electrical and computer
engineering (ECE) at Virginia Tech, led the team of
researchers who created ParaMEDIC.

With ParaMEDIC, a team of researchers led by Balaji
and Feng embarked on two compute-intensive and
storage-intensive tasks: sequence-searching all the
known microbial genomes against each other in order
to discover missing genes via mpiBLAST sequence-
similarity computations (i.e., mpiBLAST, http://www.
mpiblast.org/ at Virginia Tech); and generating a
complete genome similarity tree, based on the results
of sequence-searching the above microbial genomes, in
order to speed-up future sequence searches.

These two tasks required more than 10,000 processors
across six supercomputing centers in the U.S. and
generated a petabyte of uncompress data in one month,
which was then written in compressed format to a
0.5-petabyte filesystem in Japan.

With respect to discovering missing genes, Jodo
Setubal, associate professor and deputy director of
the Virginia Bioinformatics Institute (VBI) at Virginia
Tech, notes that most of the genomes completed to date
have had their genes detected by gene-finder programs,
which may miss real genes. “One way to discover
these missed genes is by similarity computations,” said
Setubal. “If enough computer power is available, every



possible location along a genome can be checked for the
presence of genes. That is exactly what the ParaMEDIC
team has done by leveraging the mpiBLAST sequence-
search program.”

In addition to discovering missing genes, the
ParaMEDIC team also sought to restructure the
microbial genome database by generating a complete
genome sequence-similarity tree, thus enabling future
searches to completion in just a fraction of time. “The
sequence similarity tree can allow researchers to come
up with better ways of structuring the database and
more efficient algorithms to search specific portions of
the data, instead of a brute-force search across the entire
database as is currently done,” said Balaji. “Biologists
can quickly discard huge parts of the database without
losing any useful information.”

“Unfortunately, generating these similarity trees require
large amounts of compute power and fast disk storage.
No single supercomputing center could provide both
the needed computational and storage resources needed
to complete the above two tasks,” noted Feng. Thus,
computations would have to be performed across a
multitude of supercomputing sites and
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then petabytes of generated data (i.e., over
213,000 DVDs worth of storage) would
need to be moved from the computational

@IntelliDyne.

sites to another site for storage. “Such a
model is clearly inefficient,” Feng said.

ParaMEDIC solves this problem by
converting the output generated to
orders-of-magnitude smaller metadata
at the computation sites, transferring
the metadata to the storage site, and
then converting the metadata back to
the actual output at the storage site. The
metadata corresponding to the output
will be available at Argonne National
Laboratory and Virginia Tech for free
public download in the future.

“Simultaneously needing large compute
and storage resources has been a
big problem for many applications,”
said Ewing Lusk, director of the
MCS Division at Argonne National

Continued on page 35
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Laboratory. “ParaMEDIC  has
provided a way to store relatively
small metadata that can be used
to guide future computations and
regenerate the required portions of
the actual output on-the-fly with
very little computation. With the
rapidly growing scales and sizes
of applications, this model will be
the wave of the future in a variety
of compute- and storage-intensive
applications,” said Lusk.

Six institutions provided
computational resources  for
the  CompuMatrix  worldwide
supercomputer:  Virginia  Tech,
ANL, the Center for Computation
and Technology at Louisiana
State University, the Renaissance
Computing Institute, the University
of Chicago, and the San Diego
Supercomputing Center.

The Tokyo Institute of Technology
withsupportfrom SunMicrosystems
generously provided the massive
storage resources and 1/0O compute
servers for the CompuMatrix
worldwide supercomputer.

The ParaMEDIC framework is also
one of the finalists in the Storage
Challenge competition at this
year’s |IEEE/ACM International
Conference for High Performance
Computing, Networking, Storage
and Analysis (SC/07).

For more information, please
contact Pavan Balaji (630-252-3017
or balaji@mcs.anl.gov) at ANL, or
Wu-chun Feng (540-231-1192 or
feng@cs.vt.edu) at Virginia Tech.
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allow students to participate in an
interactive classroom and participate
in collaborative sessions with others
in the class using a common IP
address. Rest assured that tablet
PCs will be used beyond freshmen
coursesasplanshave beendeveloped
for use in upper-level courses as
well. Moreover, design teams will
have the opportunity to use this
technology outside of the classroom
to increase their productivity.

Students are also concerned with
the course evaluation system,
administered at the end of every
semester. Students get the chance
to evaluate their professors, but
never get the chance to evaluate
their teaching assistants (TA). Since
many TAs do not return to teaching
the next semester, evaluations may
be a moot point. To improve the
quality of learning throughout the
semester, more training needs to be
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financed for TAs so that students are
getting the most out of their tuition
dollars. Associate Dean for Research
and Graduate Studies, Donald J.
Leo, is curious as to what students
believe makes a successful TA. The
SEC has agreed to survey students
and hopefully gather enough data
to define what skills and attributes
a “good” TA has. Once this
information is gathered, Dean Leo
will work with the SEC and use the
survey results in order to improve
classroom and laboratory TAs.

Funding is hard to come by this year
for design teams, which is some of
thebesthands-oneducationavailable
to engineering students at Virginia
Tech. Dean Benson regrets that
cuts had to be made, but decreased
funding from the state tends to have
an effect on everyone. The Dean’s
Office’s budget was cut by the state
just before school began and again
mid-year. In turn, this cut affected
how much money could be granted

Join our

to engineering departments, which
are responsible for distributing
funds to design teams. Fortunately
for design teams, the SEC started up
a design team endowment last spring
to provide more consistent funding
year after year. The endowment now
contains over $278,000 with plans
to reach $500,000 by 2010.

The SEC would be grateful for
students’ suggestions on future
topics to be discussed at meetings.
If you would like to attend these
meetings for direct interaction or to
make adifference withinthe College,
the SEC would encourage you to be
on the Dean’s Committee. To take
advantage of these opportunities,
send an e-mail to Angad Singh at
sec@vt.edu.

Becky Wiggins is a student in

Computer Engineering and the
Director of Relations for the SEC.
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This steel mill was one of Jeremy
Cronkhite's classrooms while studying
undergraduate metallurgy: the Steel
Dynamics structural and rail mill at
Columbia City, Indiana. During two
summer internships at SDI, Jeremy

learned a good deal about steelmaking.

Working with veteran SDI engineers,
such as Doug Rees-Evans, Jeremy
gained valuable hands-on
manufacturing experience.

After earning a degree in Materials
Science Engineering from Purdue
University in 2005, Jeremy joined SDI
full time as a rolling mill process
metallurgist. Today, Jeremy continues
his learning in this big classroom,

)

with his knowledge and work
experience already allowing him
to make a solid contribution.

At Steel Dynamics, we believe the
innovative spirit is alive and well
in America’s engineering schools.
We're committed to helping prepare
bright young engineers to become
the future real-world technical
experts of the American steel
industry. As one of America’s
youngest, fastest-growing, and
most innovative mini-mill steel
companies, we offer exciting
opportunities to learn, grow,

and succeed while enjoying
excellent pay and benefits.

For information about internship and technical career opportunities at Steel Dynamics,
call (260) 469-4343 or e-mail inquiry@steeldynamics.com.
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