
Robert (we call him Bob) Sinkovits finds 

innovative ways to ensure that data-

intensive computational problems can 

make effective use of SDSC’s supercom-

puters. Bob recently moved into this role 

after five years with the Baker Cryoelec-

tron Microscopy Laboratory at UC San Di-

ego.  He also works with Michael Gilson’s 

lab on the development of fast confor-

mation sampling algorithms, and with 

Jonathan Myers from the Large Synoptic 

Survey Telescope (LSST) on asteroid track-

ing. Bob’s affiliation with SDSC goes back 

to 1997, when he was member of the Sci-

entific Applications Group.
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Happy New Year and welcome to the Winter issue of SDSC Innovators. In reviewing 

these pages, I can certainly say that it’s been a very busy and productive fall for us! SDSC 

staffers were recognized at the highest levels for their innovative research: Ilkay Altintas’ 

innovative WIFIRE project—a perfect example of cross-campus collaboration—received 

three HPCwire awards, including Best Application of Big Data in HPC, and her project was 

the focus of an NSF feature video that was quickly picked up by major news organizations. 

And our resident Web expert kc claffy was named a recipient of the prestigious IEEE 

Internet Award for groundbreaking work on Internet topology and censorship done by her 

and the CAIDA group. 

I’m gratified to see a theme of innovation and campus collaboration woven into in this 

issue because we’ve made several new inroads in the area of campus engagement in recent 

months with regard to UC San Diego’s strategic plan. One such collaboration is the recent 

launch of a new Master’s program in Data Science and Engineering, which will draw on the 

deep expertise that we have here at SDSC. 

My goal is to position SDSC as an indispensable resource to help Chancellor Khosla’s 

strategic plan become a reality for the entire campus. SDSC has already been pioneering 

or enabling research in key areas such as climate and earthquake research, genomics, drug 

design, and big data management. Innovation and collaboration are central to SDSC’s 

overall mission, and with rapid advancements occurring in high-performance computing 

and big data, education and training in these areas also are part of this core. 

Speaking of education and training, kudos to Ange Mason and her team and all of the 

SDSC staffers who volunteered—or were drafted—to participate in this summer’s Research 

Experiences for High School Students program. We had a record number of students and 

mentors participate, and the program was featured on local news networks.  

Next up is the deployment of Comet, our newest supercomputer. Touted as providing “HPC 

for the 99 percent,” I also consider Comet to be a true gateway to discovery. It has been 

specifically configured to meet the needs of underserved researchers in domains that have 

not traditionally relied on supercomputers to help solve problems. Stay tuned for more 

updates on Comet as we stand up the system and hold a formal launch event this spring.

Enjoy this latest issue of SDSC Innovators!

Michael L. Norman 

SDSC Director

Welcome
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Canyon Crest Academy student Ezra Kosviner recently won first 

place in not one, but two science fair competitions for his bio-

chemistry project that involved creating computational models of 

the powerful antimicrobial protein Naeglariapore from the “brain-

eating amoeba” called Naegleria Fowleri.

Kosviner, now a senior, won first place in the biochemistry section 

of both the 2014 San Diego Science and Engineering Fair and the 

California State Science Fair (First place in California State Sci-

ence Fair gets $500) for creating an accurate model of the 3D 

shape of Naeglariapore, a potentially powerful antimicrobial. His 

research project was part of a scientific research elective course, 

called Quest, at Canyon Crest Academy.

“I have always had a strong interest in science and biology, and 

knew that I wanted to do something in the field,” said Kosviner. “I 

came up with the idea for my project while browsing the Internet 

and came across a news article about a ‘brain-eating amoeba.’ Af-

ter a classmate did a presentation on using computational models 

of proteins, I decided to try to visualize the 3D structure of the 

toxic pore-forming peptide that made this amoeba so deadly.”

“Three-dimensional structures of proteins are important because 

the 3D structure largely determines the protein’s mechanisms of ac-

tion,” said Peter Rose, an SDSC researcher who mentored Kosviner. 

“These models are also important because when one actually looks 

at a protein, one can find drug-able pockets, which are areas where 

a molecule can be placed to alter the function of the protein.”

Rose also is the Scientific Lead for the RCSB Protein Data Bank 

project (www.rcsb.org), which provides access to the PDB, the sin-

gle worldwide repository for the three-dimensional structures of 

proteins and nucleic acids.

“Dr. Rose showed me how to use homology modeling and protein 

docking software, and how to search various biological databases,” 

said Kosviner. “At the beginning of my project, I obtained the se-

quence of the pore-forming peptide and searched the Protein Data 

Bank. I then chose a protein that most closely represented the se-

quence of the Naeglariapore protein, and used its 3D structure to 

approximate the structure of the Naeglariapore. I assembled the 

pore out of several copies of the protein using RosettaDock, and 

then printed the model on a 3D printer.”

Despite the amount of time that goes into a science fair project, 

Kosviner recommends that all students interested in science should 

try it. “The science fair was a fantastic experience for me.  It’s quite 

an amazing experience to present your project to professors who 

are experts in the field, and to defend and promote your own ideas. 

It was also exciting to be finally applying my knowledge to real-

world problems, and to be doing legitimate research.”

Kosviner also recommends that high-schoolers undertake an in-

ternship, such as SDSC’s annual Research Experience for High 

School Students (REHS), which takes place in the summer. “It re-

ally opens your mind to whatever subject you want to study,” he 

said. “For instance, I really didn’t know what I wanted to do in the 

future until I started doing work in computational biochemistry. I 

would advise students to not be afraid to connect with scientists 

at the various scientific institutions in San Diego!” 

More on REHS is at http://tinyurl.com/l8d5ab2 

SDSC-Mentored Student  
Ezra Kosviner Places First in  
Two Science Fair Competitions
Wins Top Prizes for modeling toxic pore-
forming peptide of “Brain-eating Amoeba”
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Comet, a new petascale supercomputer de-

signed to transform advanced scientific 

computing by expanding access and capacity 

among traditional as well as non-traditional 

research domains, will soon be taking shape 

at SDSC. Production is slated for early 2015. 

The result of a National Science Founda-

tion (NSF) award currently valued at $21.6 

million including hardware and operating 

funds, Comet will be capable of an overall 

peak performance of two petaflops, or two 

quadrillion operations per second. Comet 

will join SDSC’s Gordon supercomputer as 

another key resource within the NSF’s XSEDE 

(Extreme Science and Engineering Discovery 

Environment) program, which comprises the 

most advanced collection of integrated digi-

tal resources and services in the world. Com-

et’s formal launch will take place this spring. 

Gateway to Discovery

“Comet is all about providing high-perfor-

mance computing to a much larger research 

community – what we call ‘HPC for the 99 

percent’ – and serving as a gateway to dis-

covery,” SDSC Director Michael Norman, the 

project’s principal investigator, told attend-

ees last month at the 2014 International Con-

ference for High Performance Computing, 

Networking, Storage and Analysis (SC14), in 

New Orleans. “The new cluster has been spe-

cifically configured to meet the needs of un-

derserved researchers in domains that have 

not traditionally relied on supercomputers to 

help solve problems, as opposed to the way 

such systems have historically been used.” 

Comet was designed to provide a solution for 

the emerging research requirements often 

referred to as the ‘long tail’ of science, which 

describes the idea that the  large number 

of modest-sized computationally-based re-

search projects still represents, in aggregate, 

a tremendous amount of research and result-

ing scientific impact and advance.

The new supercomputer will be a Dell-inte-

grated cluster using Intel’s Xeon® Processor 

E5-2600 v3 family, with two processors per 

node and 12 cores per processor running at 

2.5GHz. Each compute node will have 128 GB 

(gigabytes) of traditional DRAM, and 320 GB 

of local flash memory. In addition, Comet will 

include four large-memory nodes, each with 

four processors and 1.5 TB of memory, as 

well as 36 GPU nodes, each with four NVIDIA 

graphics processing units (GPUs).  The GPUs 

and large-memory nodes will target specific 

applications such as visualizations, molecu-

lar dynamics simulations, or de novo genome 

assembly.

SDSC to Start Loading the Nodes for 
its New Comet Supercomputer

SDSC AT SC14
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Rogelio Long (left) won this year’s video game competition, called ‘Publish or 

Die!!,’ at SC14 in New Orleans. Long, a University of Texas, El Paso Ph.D student in 

computational science, won a 3D printer generously provided by Aeon Computing, 

a partner in SDSC’s Comet project. The game, developed by college student Erik 

Parreira (right) under the guidance of HPC Systems Manager Rick Wagner (center), 

challenged contestants throughout the week by having them go through a ‘mock’ 

research process using an image of the Comet cluster, with players competing to 

publish the most papers.

Comet will be the successor to SDSC’s Trestles computer cluster, to be retired when 

the new petascale system comes on line. “Think of Comet as our Trestles cluster on 

steroids,” said SDSC Deputy Director Richard Moore, a co-PI of the Comet project. 

“It will have all of the features that made Trestles popular with users, but with sig-

nificantly more capacity to appeal to a broader base of researchers, while providing 

ease-of-access and minimal wait times.” 

Secret Sauce

“The large memory and GPU nodes makes Comet an ideal resource for both multi-

partner XSEDE collaborations while serving as a base to help expand the use of 

XSEDE’s Science Gateways,” said Nancy Wilkins-Diehr, co-PI of the XSEDE program 

and SDSC’s associate director. “We now have more than 30 such Science Gateways, 

each designed to address the computational needs of a particular community such 

as computational chemistry, atmospheric science, or the social sciences.”

By the summer of 2015, Comet will be the first XSEDE production system to sup-

port high-performance virtualization at the multi-node cluster level. Comet’s use 

of Single Root I/O Virtualization (SR-IOV) means researchers can use their own soft-

ware environment, as they do with cloud computing, but can achieve the high 

performance they expect from a supercomputer.

Key Comet Factoids  
• Dell-integrated cluster based on the 

Intel® Xeon® Processor E5-2600 v3 
family (two processors per node.)

• Estimated overall peak performance of 
two petaflops – two quadrillion opera-
tions per second 

• Designed to optimize capacity for mod-
est-scale jobs: Each 72-node rack (1,728 
cores) features full bisection InfiniBand 
FDR interconnect from Mellanox, with 
a 4:1 bisection interconnect across the 
racks. Total node count is 1,944, or 
46,656 cores. 

• Total 253 TB DDR4 RAM and 620 TB of 
flash memory.

• Four large-memory nodes (1.5 TB of 
memory per), plus 36 GPU nodes to 
accommodate applications such as visu-
alizations, molecular dynamics simula-
tions, or de novo genome assembly.

• 7.6 PB of Lustre-based high-performance 
storage; plus 6 PB of durable storage for 
data reliability.

• 100 Gbps connectivity to Internet2 and 
ESNet, allowing users to rapidly move 
data to SDSC for analysis and data shar-
ing and return data to their institutions 
for local use.

• Comet is the first XSEDE production sys-
tem to support high-performance Single 
Root I/O Virtualization at the multi-node 
cluster level. 

Image credit: Trevor Cooper

University of Texas Student Wins ‘Publish or Die!!’ Tournament at SC14
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What drew you into the field of high-performance computing? 

Sinkovits: While completing my Ph.D. thesis in physics at the University of 

Connecticut, I become increasingly interested in the computational side of 

research.  I enjoyed applying that to different fields: chemistry, virology, 

structural biology, bioinformatics, and physics. My publication list looks like 

a random walk through science, but what all these projects have in com-

mon is that they involve high-performance computing. 

 What’s involved in your work as applications lead of the 
Gordon program? 

Sinkovits: One aspect is that I look for users who are fairly new to super-

computing; making the transition from small- to large-scale computing. 

This is especially true in fields that don’t traditionally do a lot of supercom-

puting, such as political science, ecology, or finance.  Our niche is to look at 

programming codes and explore how we can make them more efficient on a 

larger scale. For example, researchers may not know how to parallelize code 

to make use of all of the core.  So in many cases, solving science problems 

that were once unthinkable are now doable.  More and more, researchers 

come to SDSC for the supercomputing, but they stay for the expertise.

How has Gordon helped the data-intensive challenge of 
asteroid tracking?  
Sinkovits: That is part of the LSST project that takes pictures of the night 

sky on successive evenings. Because asteroids are irregular in shape, they 

turn and tumble.  Occasionally this change in orientation results in a blink-

ing effect caused by reflected light. A graduate student at the University of 

Arizona was looking for a more efficient way to track these objects with the 

goal of revealing possible asteroid tracks. Working with him, we changed 

the algorithm to make it a bit faster. We then took the algorithms and par-

allelized them so that instead of running in series, using a single core, they 

could run it using all of the computer core.

What sparked your interest in science? 

Sinkovits: Ever since I was a kid, I’ve loved all things related to science.  I 

had the requisite chemistry set and geology kit.

You are also a hiker and mountain climber.  What drew you 
to the outdoors? 

Sinkovits: When I was 10 years old, growing up in Pennsylvania, my parents 

gave me a copy of The Reader’s Digest Scenic Wonders of America. It con-

tained photos of the national parks around our country. Flipping through the 

pages, I was astounded by the spectacular images of the West.  When I got 

older and started traveling, I visited Utah, Colorado, and New Mexico, and 

was just floored by what I saw. That book – which I still own – triggered an 

interest in the outdoors.  I’m a “peak bagger,” and so far have climbed close to 

300 mountains.

[Continued from Meet Robert Sinkovits, pg. 1]

Bob Sinkovits (right) atop Mount Shasta

“More and more, 
researchers come 
to SDSC for the 
supercomputing, 
but they stay for 

the expertise”



SDSC achieved a hat trick in garnering three 

awards for its university-wide WIFIRE project 

as part of the annual HPCwire Readers’ and 

Editors’ Choice Awards, presented at the 2014 

International Conference for High Performance 

Computing, Networking, Storage and Analysis 

(SC14), in New Orleans in November.

Ilkay Altintas, SDSC’s deputy coordinator for 

research and PI of the project, was on hand 

with Calit2 Director Larry Smarr to accept 

the three awards in three separate categories 

for WIFIRE, the result of a multi-year, $2.65 

million National Science Foundation grant to 

create a cyberinfrastructure to find ways to 

more effectively monitor, predict, and mitigate 

wildfires. 

Participants in the WIFIRE project include re-

searchers from SDSC, as well as UC San Diego’s 

Calit2 Qualcomm Institute, the Mechanical 

and Aerospace Engineering (MAE) department, 

and the Jacobs School of Engineering. The 

University of Maryland’s Department of Fire 

Protection Engineering also is a participant. 

SDSC, with its partners in the WIFIRE project, 

was recognized with the following honors:

READERS’ CHOICE 

Best Application of Big Data in HPC

EDITORS’ CHOICE 
Best Application of Big Data in HPC

EDITORS’ CHOICE 
Best Data-Intensive System: End-user 
Focused  
 

Read more at http://tinyurl.com/obhwhp8

kc claffy, princi-

pal investigator 

and co-founder of 

SDSC’s newly re-

named Center for 

Applied Internet 

Data Analysis—but 

still CAIDA for 

short—has been named a co-recipient of 

the latest IEEE (Institute of Electrical and 

Electronics Engineers) Internet Award. 

claffy was recognized by the institute for 

her “seminal contributions to the field of 

Internet measurement, including security 

and network data analysis, and for distin-

guished leadership in and service to the 

Internet community by providing open-ac-

cess data and tools,” according to the IEEE. 

Also receiving the award was Vern Paxson, 

a professor of computer science at the Uni-

versity of California, Berkeley. 

“kc is a real pioneer in Internet-measure-

ment science,” said SDSC Director Michael 

Norman. “I am very proud that her work has 

been recognized by the IEEE, and that she 

calls SDSC her home. We’re also delighted 

that kc is joined in receiving this prestigious 

award by UC Berkeley’s Professor Paxson, 

making this a notable accomplishment for 

the entire University of California system.” 

CAIDA was formed in 1997 and is now one 

of several ‘Centers of Excellence’ based at 

SDSC. CAIDA seeks, through the collec-

tion and curation of strategic Internet data 

sets and freely available tools and analysis 

methodologies, to improve the scientific in-

tegrity of network research and to promote 

more informed engineering, business, and 

policy decisions regarding the Internet in-

frastructure. 

Read more at http://tinyurl.com/k3gv9h6

INNOVATION AT SDSC
Recent Headlines

UC San Diego has announced a new master’s 

degree program in Data Science and Engi-

neering intended for working professionals 

with a broad educational background and/

or training in computer science, engineering, 

or mathematics. The Data Science and Engi-

neering master’s degree program is taught by 

world-renowned professors and researchers 

from the Department of Computer Science 

and Engineering (CSE) in the UC San Diego 

Jacobs School of Engineering, in collaboration 

with SDSC. The two-year, part-time program 

is completed in person on the UC San Diego 

campus and leads to a Master of Advanced 

Study (MAS) degree. 

One feature of the program is its emphasis on 

databases. Another is its collaboration with 

SDSC, where students will engage with the 

technical staff and participate in a capstone 

project that utilizes the center’s unique re-

sources and expertise. 

“Each day the world is becoming not only more 

digitized, but how we share data covering all 

aspects of life is easier and more immediate 

than ever before,” said SDSC Director Michael 

Norman, “Managed well, this data can be used 

to unlock new sources of economic value and 

provide fresh insights into scientific discovery.”    

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

SDSC/UC San Diego Achieves a Hat Trick with 
2014 HPCwire Awards for WIFIRE Project

UC San Diego Launches New Master’s Program in Data Science and Engineering
Computer Science and Engineering, SDSC Program to Start this fall

SDSC’s kc claffy Receives  
Annual IEEE Internet Award



Learn more at  
www.sdsc.edu/research/IPP.html

The Center for Large-scale Data Systems Research, led by Chaitan Baru, develops 

concepts, frameworks, analytical approaches, case analyses, and systems solutions 

to address technical and technology-management challenges facing information-

intensive organizations in the era of big data. Current projects include:

BIG DATA BENCHMARKING.  With the generous support of government and in-

dustry, CLDS researchers work on performance evaluation and benchmarking of big 

data systems. This activity was seeded in 2009 by a grant from the National Science 

Foundation’s Cluster Exploratory program.  In 2012, CLDS inaugurated a commu-

nity-based series of Workshops on Big Data Benchmarking (WBDB) sponsored by 

NSF, NIST, and several companies (Brocade, Cisco, HP, Intel, Mellanox, Pivotal, SAP).  

WBDB events in the U.S., China, and Europe fostered rich technical interchange 

and vigorous debate regarding how to define and measure the performance of big 

data systems.  This work led to a new Research Group on Big Data Benchmarking in 

the Standard Performance Evaluation Corporation (SPEC), and has influenced the 

creation of a new standard TPC benchmark, TPCx-HS, for Hadoop Systems. 

DATA VALUE. The CLDS study on Data Value, generously sponsored by Seagate, 

NetApp, and Intel, is led by James Short, Lead Scientist, and seeks to define a 

framework, models, and processes for quantifying the value of data in enterprises.  

With the emergence of the big data phenomenon, much has been said about the 

absolute quantities of data being generated and collected, but far less has been 

said about how to place an economic value on these troves of data.  The aim of the 

Data Value study is to bring scientific and economic rigor to the process of valuing 

data, permitting enterprises to judge the worth of their data “assets” and to reason 

about the carrying costs of preserving large data stores.

CLDS – Defining Performance Standards 
for Big Data Systems

SDSC Industry Partners News

Many U.S. universities today, UC San Diego included, are noted for offering an open 

and collaborative environment wherein research and innovation can be conducted 

and shared for the benefit of many.  In the case of industrial collaborations, the 

opportunity exists to leverage this open environment as something of a “neutral 

territory”, where companies can come together to explore topics of common inter-

est in a pre-competitive forum.  In recent years, SDSC has established several such 

forums.  This month we highlight one initiative – the Center for Large-scale Data 

Systems Research (CLDS).  If CLDS is of interest to your organization, we welcome 

your inquiries about how you can participate.  We also invite your suggestions for 

other topics that might be appropriate to explore in our “neutral state” of SDSC!

Ron Hawkins 

SDSC Director of Industry Relations
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