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When SDSC launched its first supercomputer, a Cray XMP-48, in late 1985, it was
about as powerful as an iPhone is today.
Fast forward 30 years to the launch of
Comet, SDSC’s new petascale supercomputer that’s over 2 million times more
powerful than that first system. “SDSC
plays a vital role in fulfilling our vision to
solve our world’s most pressing research

challenges,” UC San Diego Chancellor
Pradeep K. Khosla told a capacity crowd
on October 14 as SDSC showcased Comet
and marked its 30th anniversary. SDSC
also unveiled its new “Wall of Fame” that
recognizes the Center’s founding fathers,
as well as three SDSCers who are still
with us today.
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Welcome

Welcome to our latest issue of SDSC Innovators. We have much to share, as the last
couple of months have been a whirlwind of activity on multiple fronts.
Let me first extend a warm welcome to Karen Flammer, our new education director,
and wish Diane Baxter success and happiness as she retires after 10 years of ably guiding the Center’s education, outreach, and training initiatives. Karen is no stranger to
UC San Diego—she’s a research physicist on campus who obtained her Ph.D. in Space
Physics from the university. In addition to 20+ years’ experience, including directing
large-scale K-16 STEM programs, in 2001 Karen co-founded, along with Sally Ride and
Tam O’Shaughnessy, Sally Ride Science, an education technology company dedicated
to inspiring young people by promoting STEM literacy. Karen will also serve as director of education for the recently announced “Sally Ride Science @ UC San Diego”
program through a joint appointment with UC San Diego Extension.
In October we celebrated SDSC’s 30th anniversary as well as the formal launch of our
new Comet supercomputer. The event drew almost 250 attendees from academia,
industry, and government. You can read more about this milestone event elsewhere in
this issue, but I’d like to mention in particular our new “Wall of Fame” outside the East
Building data center. It recognizes SDSC’s Founding Director Sid Karin, along with our
founding fathers who established SDSC. I’d also like to recognize three SDSC staffers who were there at the beginning in 1985 and who are still with us today: Sandy
Davey, Ange Mason, and Wayne Pfeiffer.
In November the focus was on the annual supercomputing conference. This year was
particularly rewarding for SDSC, as we brought the momentum of our anniversary and
Comet launch into the bright lights of an international gathering of over 10,000 of
our closest friends at SC15. Comet garnered significant interest and attention for the
advancements in HPC system design, virtualization, and science gateways—all of which
are enabling research and discoveries not previously possible. I’ve attended many SCs
over the years, but for me this was the best yet for SDSC. Thanks to each and every
one of you for your contributions and commitment.
A recap of SC15 on page 3, followed by a profile on another outstanding SDSC Innovator:
Laura Carrington. Laura directs the Performance Modeling and Characterization Lab at
SDSC and her work has resulted in over 60 publications in high-performance computing
benchmarking, workload analysis, energy consumption, and more. Laura spends a lot of
time thinking about where HPC is headed and the road to exascale performance.
If you’re like me, I’m looking forward to a little rest and relaxation! Best wishes for the
holidays and a very happy 2016!
Michael L. Norman
SDSC Director
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Late-Breaking News

SDSC@SC15 Wrapup: Even Longer Tails,
Meteor, Tweeteor, and More
SDSC hosted a steady stream of attendees during last month’s annual
SuperComputing (SC) international conference in Austin, TX. SDSC’s display this
year was themed as “Oort’s Bar and Café” (look up ‘Oort’ and you’ll see the connection to Comet), complete with high-top tables and a magnetic dartboard.
‘Design-your-own’ coffees and Texas-style donuts were served in the mornings
during a series of informal presentations by SDSC staffers and collaborators.
In the afternoons, attendees sampled local beers during more formal presentations on Comet’s innovative features and research projects already underway.
Attendees sharpened their video game skills by playing the “Even Longer Long
Tail & More Deadly Death Match” on SDSC’s Meteor cluster, a large, 15-screen
tiled display wall powered entirely by Raspberry Pis. Congratulations to Rogelio
Long, a computational science student at the University of Texas, El Paso, who
took home the grand prize: an Apple watch courtesy of AEON Computing. Long
won last year’s tournament, and made sure not to miss this year’s challenge!
Dakota State University Zach Fuerst placed second, winning Sphero BB-8, an
app-enabled Droid. Third and fourth place winners won an Amazon Fire TV
Stick.
As an added feature, Meteor morphed into ‘Tweeteor’, as its screens showed
in real time a variety of tweets from around SC15 as well as SDSC-generated
tweets, thanks to our own Cindy Wong taking on the role of social media
coordinator this year. Our increased social presence contributed to the high
level of booth activity and interest this year. A special thanks to our Comet
partners Dell, Intel, Seagate, and AEON Computing for sponsoring SDSC’s SC15
activities!

Ilkay Altintas Awarded the IEEE Award for
Excellence for Early Career Research
Our own Ilkay Altintas received the Institute of Electrical and Electronics
Engineers’ Technical Committee on Scalable Computing Award for Excellence
for Early Career Researchers the SC15 conference held in Austin, TX in
November. The award recognizes up to three individuals who have made
outstanding and influential contributions in the field of scalable computing
within five years of receiving their Ph.D.
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Staff Innovator

Performance and Power-Aware High Performance Computing
Meet Laura Carrington
By Lynne Friedmann
Laura Carrington is the director of the Performance Modeling

Q: What is the mission of the PMaC Lab?

and Characterization (PMaC) Lab at SDSC. Her work has resulted

Carrington: Simply put, to bring scientific rigor to the prediction and understanding of factors affecting the performance and
power of current and projected HPC platforms

in over 60 publications in high-performance computing (HPC)
benchmarking, workload analysis, application performance
modeling, analysis of accelerators for scientific workloads,

Q: What tools are used in making these predictions?

performance analysis tools, and energy-efficient comput-

Carrington: We use performance modeling to look at applications and determine how they use different hardware components
in a system. With this information, strategies can be applied to
optimize both energy usage and performance. PMaC has been for
around 15 years and during that time we’ve developed a series of
specific tools and techniques to perform a detailed computational
characterization of a full-scale HPC application, and use this at
multiple granularities to develop models for multiple HPC power/
performance investigations. This includes helping users make a
more informed choice between different HPC options as it relates
to cost versus performance.

ing—all important considerations as the HPC community heads
toward the exascale era. She is also the PI for the Institute for
Sustained Performance, Energy, and Resilience (SUPER) and lead
for the Energy Efficiency thrust for this institute under the U.S.
Department of Energy. Carrington earned her Ph.D. in Chemical
Engineering from UC San Diego. She joined SDSC in 2000.
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Q: For decades, the challenge
of HPC has been boosting
system performance. When
did energy start to become an
equally important issue?
Carrington: In the past few years,
the cost of powering supercomputers,
due to their size, has risen to the point
where operational costs actually exceed
procurement cost. Another related issue
is power demand for new systems that
can exceed the capability of the facility
in which they are housed. Performance
is tied to energy and power. How one executes a computation affects power draw
from a component, and therefore one
can model power in a very similar way.

“the cost of powering supercomputers...
has risen to the point where operational
costs actually exceed procurement cost”
Q: How can modeling make predictions about the
future of HPC?
Carrington: Modeling can be predictive about what bottlenecks
might be hit when using certain algorithms. For example, in the
area of per-core memory bandwidth, as we head toward exascale,
a processor will contain more cores and all of them will be trying
to go toward the same memory subsystem. One cannot feed 60
cores as fast as one could four cores, unless a major overhaul to
the memory subsystem takes place. Modeling can assist users
and centers in determining the benefits of upgrades and future
machines on current applications and workloads.

Q: Why is modeling needing given the widespread
acceptance of LINPACK benchmarks?
Carrington: Unfortunately, LINPACK is engrained in the industry
but its rating of computers has become completely unrepresentative of real apps. Something that runs LINPACK well does not necessarily run multiple apps well. One needs a better test of what
is going to work for individual applications. That is why PMaC
strives to predict the performance of applications more accurately
than traditional benchmarking methods.

Q: How did you get into the field of HPC?
Carrington: Nothing in my upbringing would suggest HPC would
be my career. My father is a filmmaker/writer, my mother is a
psychologist, and both of my brothers are musicians. As an undergrad, I attended Rensselaer Polytechnic Institute then came to
UC San Diego to complete my Ph.D. in Chemical Engineering. My
thesis involved solving a series of very large differential equations
using computers. Once I realized SDSC was on campus, I came by,
took classes, and started using the systems. Because I always liked
math and computers, I was hooked. This was in the mid-1990s,
when parallel computing was just getting started. This meant no
one at the time was more of an expert than anyone else.

Q: What has been the trajectory of your career
at SDSC?
Carrington: I joined SDSC in 1997, in what was the Computation
Sciences group at the time. I was then consulting coordinator
for NPACI (National Partnership for Advanced Computational
Infrastructure), whose mission was to advance science by creating
a ubiquitous, continuous, and pervasive national computational
infrastructure. I co-founded the PMaC Lab in 2001 and became
director in 2011. When it comes to performance modeling—
whether it is chemical reactions or how hardware components
interact—it’s figuring out how the fundamentals get incorporated.
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FEATURED IMAGE & INNOVATION

SDSC INNOVATORS: Image

Innovative Seismological Simulations
Can be Potentially Life-Saving

The Los Angeles City Council recently passed a law that will
mandate retrofitting for at least 15,000 Los Angeles apartment
buildings most at risk of collapse during an earthquake. A U.S.
Geological Survey project called the ShakeOut Earthquake
Scenario presents a “what if?” earthquake with a magnitude of
7.8 on the southern portion of the San Andreas Fault. Research
done with the support of high-performance computing at
SDSC, in collaboration with San Diego State University, informs
and enhances models such as the ShakeOut Earthquake scenario, which accounts for the limited strength of crustal rocks,
i.e. to simulate the absorption of rupture energy by permanent
rock deformation.

screen shot from the southeast to northwest scenario suggest
that the nonlinear behavior in rocks could reduce the previous simulation-based estimates of expected ground motion
velocity [speed at which the ground would shift] in the Los
Angeles basin during a magnitude-7.8 event on the southern
San Andreas Fault by 50 percent.

Simulation by SDSC’s Daniel Roten and Yifeng Cui; and Kim
Olsen and Steven Day at SDSU’s Department of Geological
Sciences. Images by Daniel Roten. Simulations were done
using Oak Ridge National Laboratory’s Titan supercomputer.
Watch the full animation by scanning the
QR code on the left, or by visiting
http://goo.gl/a6IKhB

Red-blue colors reflect the intensity of shaking; green colors
indicate areas of permanent ground deformation; and colored seismograms are superimposed at several recorded sites
showing the strong shaking caused by these surface waves. The
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Latest Headlines

SDSC Names Karen R. Flammer
Director of Education
Please welcome Karen R. Flammer as the Center’s new director of education. Karen succeeds Diane Baxter, who officially
retired on November 30. Karen has a wide array of accomplishments throughout the education field, including experience as the senior director of large-scale K-16 STEM (science,
technology, engineering, and math) outreach and professional
development programs. In 2001, Karen co-founded, along with
Sally Ride and Tam O’Shaughnessy, Sally Ride Science, a STEM
education technology company dedicated to inspiring young
people by promoting STEM literacy. Karen will also serve as director of education for
the recently announced Sally Ride Science at UC San Diego program through a joint
appointment with UC San Diego Extension.
Read more at http://goo.gl/KdkFU6

SDSC Award Provides Easy Path to
Supercomputing for Neuroscientists
The NSF and the United Kingdom’s
Biotechnology and Biological Sciences
Research Council (BBSRC) have awarded
funding for the Neuroscience Gateways
project, co-led by SDSC’s Amit Majumdar
and Subhashini Sivagnanam. The project
will contribute to the national BRAIN initiative announced by the Obama administration in 2013 to advance researchers’
understanding of the human brain.
Read more at http://goo.gl/9iWkK8

NSF Funds ‘Big Data’ Innovation
Hub for the Western U.S.

SDSC’s Igor Tsigelny is first author of a new paper, recently published in the journal
Oncotarget, which describes a new computational strategy to search for molecules that
could be developed into glioblastoma drugs. One of the active molecules proposed by
Tsigelny and colleagues was found to shrink the average tumor size by half. “Glioblastoma
patients live around 18 months with all existing treatments. Our finding paves the way
to what we consider to be the first real anti-brain cancer drug in the world,” according
to Tsigelny, who also holds appointments with the UC San Diego Moores Cancer Center
and the university’s Department of Neurosciences. Valentina Kouznetsova, an associate
project scientist with SDSC/UCSD, is a co-author of the new study.

The National Science Foundation (NSF)
has announced funding for a ‘Big Data’
Innovation Hub for the Western United
States, intended to facilitate collaboration among the region’s technology
sector and other organizations to address
research challenges in areas such as precision medicine, natural resource utilization, hazard management, and metro
regional development. SDSC Director
Michael Norman is a co-PI of the project.
The Western Hub is part of an NSF program that includes four awards totaling
more than $5 million to establish regional
hubs for data science innovation.

Read more at http://goo.gl/6hzcFl

Read more at http://goo.gl/km3Nux

Computational Strategy Finds Brain Tumor-Shrinking Molecules
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SDSC Industry Partners News

HPWREN: From Laboratory to Public
Safety & Research Infrastructure
One of the key missions of most research institutions is transforming the
product of government-funded research into forms beneficial to society
at large. At SDSC, one of our greatest
accomplishments in this regard has
been the High Performance Wireless
Research Network, or HPWREN.
HPWREN is a collaborative project
between the SDSC and Scripps Institution of Oceanography at UC San Diego.
HPWREN functions as an Internet-connected “cyberinfrastructure” for research,
education, and public safety activities. The project supports a fixed wireless data
network in San Diego, Riverside, and Imperial counties, using backbone nodes,
typically on mountaintops, to connect often hard-to-reach areas in remote environments. A system of cameras and weather stations provides remote monitoring of local weather and environmental conditions.

(Above) Image of the June 2013 Chariot Fire
on Mt. Laguna near San Diego, via a stationary
HPWREN camera provided by SDG&E.
(Above right) Pablo Bryant and Mark VanScoy, from
SDSU, partnering with HPWREN on installation
work at an HPWREN backbone site.
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Originally conceived as a communications research platform, HPWREN was
funded by the National Science Foundation (NSF) for over 10 years. During its
lifespan, the project attracted users including Caltech’s Palomar Observatory, the
California Department of Forestry and Fire Protection, the National Park Service,
and the California Wolf Center, to highlight a few. Following the expiration of
NSF funding, SDSC led an effort to transition HPWREN to a public-private partnership funded through user fees. This successful effort led to establishment of a
sustainable funding model in 2011 and has allowed HPWREN to continue serving
its diverse user base in applications ranging across astronomical observations,
wildfire detection and monitoring, public safety communications, earthquake
early warning, environmental monitoring, educational outreach, satellite ranging,
and others.
The many uses supported by HPWREN, with their obvious societal benefits and
the willingness of the user base to sustain the program, are a testimony to the
power of NSF-funded research to positively impact citizens’ everyday lives. If
your company is interested in learning about how to leverage SDSC’s research
and development capabilities to benefit your mission, please visit our web site or
contact us directly.
Ron Hawkins
SDSC Director of Industry Relations
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