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Please mark your calendars for the af-

ternoon of October 14 to celebrate two 

major milestones in the SDSC’s history:

 The formal launch of Comet, our new 

petascale supercomputer designed to 

transform advanced scientific computing 

by expanding access among traditional as 

well as non-traditional research domains, 

including gateways communities. 

Our 30th anniversary! SDSC has a proud 

history of assisting and accelerating dis-

coveries at the local, state, and national 

levels and across academia and industry. 

We’ll be adding some key events to our 

timeline while highlighting our expertise 

in high-performance computing and ‘big 

data’ management.

Join us for refreshments, talks by officials 

from UC San Diego, the National Science 

Foundation, other dignitaries from in-

dustry and government, and researchers 

already using Comet. The event will also 

feature a special awards ceremony and 

tours of SDSC’s data center. Details to 

follow at a later date.

Save the Date! October 14, 2015



Welcome to SDSC Innovators. We’re already well into the summer and as you’ll see 
from some highlights in this issue, we’ve been very busy on a number of fronts. 

I’d first like to extend a warm welcome to Shawn Strande, who returns to SDSC as our 
new Deputy Director succeeding Richard Moore, who retired in June after 13 years 
of outstanding service. Shawn is no stranger to SDSC or UC San Diego —he worked in 
various capacities here since 1992. Shawn is not only well-versed in high-performance 
computing, but has a keen sense of how to foster data-intensive collaborations across 
campus, the entire UC system, and among our industry partners. I’m confident that 
he will help keep SDSC laser-focused on our mission of being the ‘go-to’ resource for 
valuable computational and large data expertise.

I also want to congratulate Ilkay Altintas, who has been appointed SDSC’s first-ever 
Chief Data Science Officer. Ilkay will lead the strategic coordination of all computational 
data science activities at SDSC while overseeing application-based solutions and their 
related technologies. She is also the new head of SDSC’s Cyberinfrastructure Research, 
Education, and Development division, better known as CI-RED, which encompasses some 
85 researchers involved in technological research and deployment that cover bioinfor-
matics, computational chemistry, data integration, geophysics, oceanography, 3D model-
ing,  scientific workflows, and more. Ilkay has a long and impressive history of leading 
research and development of application-oriented computational data science solutions 
for many scientific domains, exemplified by the award-winning WIFIRE project.

We established a UC External Advisory Board this spring, with the goal of co-exploring 
potential areas of collaboration with researchers at other UC campuses. We already 
we have an impressive list of collaborative projects, and more are in the develop-
ment stage. Among them is the development of a high-capacity, shared data/compute 
platform based at SDSC to serve the entire UC system, led by our very own Frank 
Würthwein. A key benefit of this innovative network is that PIs across all UC campuses 
will have direct access to SDSC’s expertise and resources from their home institutions. 

In this issue you’ll read about SDSC Associate Director Nancy Wilkins-Diehr’s ground-
breaking work on behalf of the nation’s research community. Nancy, who serves as co-
director of the NSF’s eXtreme Science and Engineering Discovery Environment (XSEDE) 
Extended Collaborative Support program, is one of the early innovators of “science 
gateway” programs that give researchers easy access to domain-specific computational 
resources and expertise. 

Finally, don’t forget our double-header event coming up on October 14 as we cel-
ebrate two major milestones: The formal launch of our latest data-intensive super-
computer Comet and our 30th anniversary as a recognized leader in HPC and big data 
expertise. Enjoy this issue! 

Michael L. Norman 
SDSC Director

Welcome
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Late-Breaking News

3

SDSC Names Shawn Strande Deputy Director  
Please welcome back veteran SDSCer Shawn Strande, who returned this month in his new 

role as SDSC’s deputy director. Strande, who worked for both SDSC and UC San Diego in 

various capacities since 1992, succeeds Richard Moore, who retired in June after 13 years 

with SDSC. Strande was with the National Center for Atmospheric Research (NCAR), where 

since mid-2013 he oversaw that center’s computational infrastructure. He led procurement 

efforts for NCAR’s next-generation supercomputer as well as playing key roles in several 

successful proposals.  Read more at http://tinyurl.com/px936pd

llkay Altintas Appointed SDSC’s Chief Data 
Science Officer 
Ilkay Altintas has been appointed to the new position of Chief Data Science Officer for SDSC, 

leading the strategic coordination of all computational data science activities while oversee-

ing application-based solutions and their related technologies. She was also named head of 

SDSC’s Cyberinfrastructure Research, Education, and Development division. CI-RED encom-

passes some 85 SDSC researchers involved in technological and scientific research and de-

ployment projects in the areas of bioinformatics, computational chemistry, data integration, 

geophysics, oceanography, 3D modeling, analysis and statistics, scientific workflows, visualiza-

tion, and more.  Read more at http://tinyurl.com/oa392r6

SDSC, UCSD School of Medicine Launch Mentor 
Assistance Program
SDSC, in collaboration with the UC San Diego School of Medicine, has launched a new 

mentoring program designed to provide a pathway for high school student researchers to 

gain access to experts in their field of interest. The Mentor Assistance Program (MAP), to 

run from October 2015 to May 2016, is focused on creating mentoring relationships that 

will enhance students’ desire to learn, teach, and conduct research in a variety of humani-

ties fields as well as areas of science, technology, engineering, and mathematics (STEM). On 

the mentoring side, MAP is open to all full-time academic and administrative faculty and 

postdoctoral fellows.   Read more at http://tinyurl.com/pjql2f5

SDSC, UCSD Focus on Creating Sustainable 
Computer Science Courses
SDSC was awarded a three-year National Science Foundation grant valued at almost $1 

million to assist three San Diego school districts in developing model “villages” for in-

troducing and sustaining up-to-date computer science courses in their curriculum. Called 

Computer Science (CS)-Creating a Village for Educators, or CS-CaVE, the initiative addresses 

a persistent problem created by the vastly different rates of change between technology 

innovation and the pre-college public educational curriculum, specifically that technology 

advancements can accelerate the pace of new discoveries, while statewide education cur-

riculum standards undergo major revision maybe once a decade.  

 Read more at http://tinyurl.com/pktzeep

(top) Shawn Strande, SDSC Deputy Director

(bottom) llkay Altintas, SDSC Chief Data 
Science Officer
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SDSC Associate Director Nancy Wilkins-Diehr is also 

co-PI of the eXtreme Science and Engineering Discovery 

Environment (XSEDE) and co-Director of XSEDE’s Extended 

Collaborative Support program. She received her Bachelor’s 

degree from Boston College in Mathematics and Philosophy, 

and a Master’s degree in Aerospace Engineering from 

San Diego State University. She joined SDSC in 1993.

Q: What is XSEDE’s Extended Collaborative  
Support Services program and how can  
researchers utilize it?
Wilkins-Diehr: ECSS provides expert staff who work with a 

research team using large-scale computing resources in order to 

advance its work. Any U.S. researcher, whether at an academic in-

stitution, a non-profit or for-profit company, can request support 

as long as the work is published openly. Researchers receive help 

with code optimization, optimizing complex workflows, porting to 

new architectures, and visualization, all at no cost to their grant. 

Researchers can learn more at https://www.xsede.org/ecss

Q: What are Science Gateways and how do they 
benefit researchers?
Wilkins-Diehr: A Science Gateway is a community-developed set 

of tools, applications, and data integrated through a web-based 

portal or a suite of applications. Gateways connect often diverse 

resources in a scalable way that saves researchers and institutions 

time and money. A single gateway can provide thousands of users 

access to current versions of analysis codes or large-scale com-

putational resources. Researchers can focus on science without 

having to know how supercomputers work. Gateways also help 

foster collaborations among researchers.

Advancing Research through Science Gateways:  
Meet Nancy Wilkins-Diehr

Staff Innovator

By Lynne Friedmann



5

Q: How did Science Gateways come about?
Wilkins-Diehr: Traditionally, supercomputers were accessed by a 

small number of people and their research groups. As the Internet 

advanced, scientists began developing their own very capable 

websites such as the Protein Data Bank and Linked Environments for 

Atmospheric Discovery (LEAD). This sparked an idea within TeraGrid, 

XSEDE’s precursor, to connect supercomputer resources to existing 

data-intensive websites as a way to amplify data analysis capabilities 

for researchers. 

Q: What’s next for Science Gateways?
Wilkins-Diehr: There’s a portion of the XSEDE program called Novel 

and Innovative Projects development focused solely on bringing in 

new domain communities, new demographic communities, and new 

geographic communities. I see gateways playing an even larger role 

going forward.

Q: Is this a boon for workforce development?
Wilkins-Diehr: Yes. The opportunity for students or young research-

ers to familiarize themselves with XSEDE’s resources and services 

early in their training makes them stronger candidates to pursue a 

career in or around computational science. Previously, one couldn’t 

touch a supercomputer until he or she went through the ranks of 

graduate student, postdoc, and faculty appointment.  

Q: What brought you to SDSC?
Wilkins-Diehr: I was previously an aerospace engineer doing 

computational fluids simulations for General Atomics (GA). At the 

time, SDSC was operated by GA. My supercomputer experience al-

lowed me to transition to a new job at SDSC helping others use our 

systems.

Q: What keeps you at SDSC?
Wilkins-Diehr: It’s been exciting to watch technologies and super-

computers constantly change. Today’s iPhone is as powerful as our 

early systems! I feel fortunate to have had a front-row seat watch-

ing and participating in these developments.

Q: What do you do for relaxation?  
Wilkins-Diehr: I’m a runner, and ran in the Boston Marathon in 

2006. I’ve been training on a regular basis with work colleagues 

since coming to SDSC. San Diego has no shortage of beautiful places 

to run or even swim on a lunch hour! 

“ Researchers can focus 
on science without 
having to know how 
supercomputers work”
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The above images are stills from a simulation of the convec-

tion-driven flow of an electrically conductive fluid in a rotat-

ing spherical shell. The fluid motion generates a self-sustaining 

magnetic field. Such simulations are used to approximate 

conditions which generate planetary and solar magnetic fields. 

The image shows evolution of radial magnetic fields from 

initial to steady state from left to right. The small inset image 

at the top right provides the section of sphere being displayed 

in larger images.

FEATURED IMAGE & INNOVATION

Concept Visualizations for 
Geodynamo Simulations

SDSC INNOVATORS: Image
Publications and Acknowledgements 

Christensen, U. R., et al. “A numerical dynamo bench-

mark.” Physics of the Earth and Planetary Interiors 128.1 

(2001): 25-34.

Sreenivasan, Binod, and David Gubbins. “Dynamos with 

weakly convecting outer layers: implications for core-mantle 

boundary interaction.” Geophysical and Astrophysical Fluid 

Dynamics 102.4 (2008): 395-407.

This work used the Extreme Science and Engineering 

Discovery Environment (XSEDE) and XSEDE’s Extended 

Collaborative Support Service (ECSS) program, supported by 

National Science Foundation award number ACI-1053575.

Credit: Amit Chourasia1 , Maggie Avery1, 
Ashley Willis3, Sam Greenwood2,  
Chris Davies2, Catherine Constable1,  
and David Gubbins2

1 UC San Diego; 2 University of Leeds, 
UK; 3 University of Sheffield, UK



Kevin Wu, a senior at Canyon Crest Academy, 

recently won first place in the Greater San 

Diego Science and Engineering Fair and was 

invited to the California State Science Fair 

for a project to create a novel framework 

and algorithm that accelerates the process 

of protein shape comparison. 

“I’ve always been interested in math and 

computer science, especially the algo-

rithms,” said Wu, who returned to SDSC 

this summer to continue his research. “I 

started this project last year as an REHS 

internship at SDSC, working with Dr. 

Peter Rose as my mentor. I liked its mul-

tidisciplinary aspect, where I had to com-

bine my knowledge of computer science,  

math, chemistry, and biology—something 

I rarely had the opportunity for in school.”

Rose is Principal Investigator at the 

Structural Bioinformatics Lab at SDSC and 

the Site Head of the RCSB Protein Data Bank 

West (RCSB PDB), the single worldwide re-

pository for three-dimensional structures 

of proteins and nucleic acids that are vital 

to biology, medicine, and drug discovery.

Due to the complex computation involved, 

accurately comparing one protein against all 

others in the PDB can take one to three days. 

“My goal was to speed that up,” said Wu. 

The result? Wu’s “fingerprinting” algorithm 

cut that comparison process to just minutes 

using an approximate method before re-

sorting to more extensive calculations on a 

much smaller subset of structures.

SDSC’s Research Experience for High School Students (REHS 

summer program began June 22 with Welcome Day activities that 

included orientations, SDSC tours, and a cross-campus competi-

tion among student teams using clues to help them get better 

acquainted with UC San Diego, all followed by a pizza lunch.

Now in its sixth year, REHS pairs students with SDSC mentors to 

help them gain experience in an array of computational research 

areas. Subject areas include: working with multi-scale simula-

tion software and GPU architectures in the areas of biomolecular  

research, exploring molecules associated with Parkinson’s and  

Alzheimer’s diseases, and validating neuronal models on  

supercomputers as part of SDSC’s Neuroscience Gateways (NSG)  

project. Other opportunities focus on developing web pages  

and content, using social media, and learning how to effectively 

write about research projects and their benefits to science and 

society. The eight-week program concludes with a poster session 

on August 14th.
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Latest Headlines

SDSC-Mentored High School Student  
Wins Top Science Prize

SDSC Kicks off 2015 Research Experience for High School Students



SDSC Industry Partners News

Industry Relations Innovations
SDSC researchers have long been recognized for introducing and advancing new 

computing technologies; that tradition continues today. Some recent examples:

•	 As part of Intel Corporation’s Intel Parallel Computing Centers (IPCC) 

program, SDSC researchers Andreas Goetz, Amit Majumdar, and Ross 
Walker are exploring applications for the next-generation Intel processors 

for scientific computing. Walker and Goetz, experts in molecular dynamics 

simulations, are focusing on parallel optimizations of quantum mechanical/

molecular mechanical (QM/MM) techniques by exploiting parallelization fea-

tures of the Intel Xeon and Xeon Phi (many-integrated-core) architectures.  

Majumdar is exploring parallel optimizations for computational neurosci-

ences algorithms on the same architectures.

•	 For a large industrial partner, SDSC Scientist David Nadeau investigated 

future computing architectures for near real-time visualization of massive 

amounts of multi-dimensional sensor data.

•	 Laura Carrington’s Performance Modeling and Characterization (PMaC) 
Lab at SDSC has been analyzing the impact of emerging processor and 

memory architectures on large-scale HPC codes of interest to the scientific, 

government, and industrial communities.  Her group is actively involved in 

what’s referred to as “the road to exascale” computing, which will have a 

trickle-down effect in terms of the computing technologies that will benefit 

many industry sectors going forward. 

•	 Meanwhile,  SDSC Computational Scientist Yifeng Cui has been pushing the 

frontiers of seismic research by scaling massively parallel earthquake simula-

tion codes on General Purpose Graphics Processing Units (GPGPUs), resulting 

in some of the most detailed ground-movement simulations ever.

SDSC scientists and staff are eager to share their knowledge and hands-on experi-

ence with emerging computer technologies with new and existing industry part-

ners.  If your organization has questions about how these new technologies can 

benefit your applications and business, please contact us to see how we can help.  

We offer a range of services and expertise including consulting, directed research, 

prototyping, proof-of-concepts, student projects, technology demonstrations, and 

more.

Ron Hawkins 

SDSC Director of Industry Relations
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Snapshots of GPU-accelerated earthquake 
simulation showing 10-Hz rupture propagation 
and surface wavefield for a crustal model with-
out (top) and with (bottom) a statistical model 
of small-scale heterogeneities. Simulations done 
using NCSA’s Blue Waters and ORNL’s Titan 
supercomputers. Image courtesy of Yifeng Cui, 
Efecan Poyraz (SDSC); Kim Olsen, Steven 
Day, Kyle Withers, Zheqiang Shi (SDSU); 
Phillip Maechling, Thomas Jordan (USC). 
Visualization by Amit Chourasia (SDSC).

Learn more about Industry Relations 
www.sdsc.edu/collaborate/ipp.html


