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SDSC’s Comet supercomputer has easily 

soared past its target of serving at least 

10,000 researchers across a diverse range 

of science disciplines, from astrophysics 

to redrawing the “tree of life”. As of early 

February, about 15,000 users have already 

used Comet to run science gateways jobs 

alone during the petascale supercom-

puter’s first 18 months of production. 

Another 2,600 users accessed Comet via 

traditional runs. The 10,000-user target, 

which SDSC established as part of its 

cooperative agreement with the National 

Science Foundation (NSF), was for the 

overall life of the system, into 2019 or 

beyond. The NSF awarded the first round 

of funding for Comet in late 2013. 

“Comet was designed to meet the needs 

of what is often referred to as the ‘long 

tail’ of science – the idea that the large 

Comet Surpasses ‘10,000 Users’ 
Milestone

[Continued on Page 3]
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SDSC hit the ground running during the opening months of 2017 on number of fronts 

that align with our strategic plans for the rest of this year and beyond. Here’s an update as 

space allows:

As PI for the Comet program, I’m proud to say that within its first 18 months of operation, 

Comet has already soared past its life-long goal of serving 10,000 unique users. That’s a re-

markable achievement and strong testimony to our original vision of configuring Comet to 

serve the vast majority of researchers who have modest-sized computational needs. More 

information about Comet is elsewhere in this issue.  Kudos to the entire Comet team! 

In early March, we reached an agreement with the Simons Foundation’s Flatiron Institute 

in New York under which the majority of our data-intensive Gordon supercomputer will 

be used by the Institute for ongoing research following completion March 31 of Gordon’s 

five-year tenure as a key National Science Foundation (NSF) resource. Under that agree-

ment, the Flatiron Institute will use Gordon to conduct computationally-based research in 

astrophysics, biology, condensed matter physics, materials science, and other domains. The 

two-year agreement, with an option to renew for a third year, takes effect April 1, 2017.

SDSC will retain a minority portion for use by other organizations including UC San Diego’s 

Center for Astrophysics & Space Sciences (CASS), as well as SDSC’s OpenTopography project 

and various projects within the Center for Applied Internet Data Analysis (CAIDA), also 

based here.

By the end of February 2017, Gordon supported research and education by more than 

2,000 command-line users and over 7,000 gateway users, primarily through resource al-

locations from via the NSF’s XSEDE program.  

Finally, in the area of research computing, the NSF recently awarded UC San Diego a 

two-year grant worth about a half-million dollars to deploy the ‘BioBurst’ system, a set of 

innovative capabilities to enhance bioinformatics computing tasks for researchers across 

campus, with the aim of accelerating biological and life sciences research.

The BioBurst grant earmarks funding for new hardware for UC San Diego’s Triton Shared 

Computing Cluster (TSCC), and the award underscores our efforts to deliver campus cyber-

infrastructure innovation in tandem with the university’s Information Technology Services 

initiative. 

Ron Hawkins, our Industry Relations director, is PI on the BioBurst project, so kudos to 

Ron. SDSC’s Shawn Strande and Bob Sinkovits are co-PIs, along with Terry Gaasterland, UC 

San Diego professor of computational biology and genomics, and director of the Scripps 

Genome Center. More details to come about this new award. 

Michael L. Norman 
SDSC Director

Welcome
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number of modest-sized computationally-based research proj-

ects represent, in aggregate, a tremendous amount of research 

that can yield scientific advances and discovery,” said SDSC 

Director Michael Norman, principal investigator for the Comet 

project. “Feedback from our current user base – both anecdot-

ally and through their expressed use on the system, as well 

as examining the data we’ve been collecting – underscores a 

strong need for systems such as Comet that serve what we call 

the ‘99 percent’ of the research community.”

Read more at https://goo.gl/YVMZgC

Comet Surpasses ‘10,000 Users’ Milestone
[Continued from pg. 1]

KC Claffy Among  
“10 Women to Know 
in Networking/
Communications”
KC Claffy, principal investiga-

tor and founding director of the 

Center for Applied Internet Data 

Analysis (CAIDA) at SDSC, has 

been named to the second annual “10 Women in Networking/

Communications That You Should Know” list.

The list is compiled by N2 Women (Networking/Networking 

Women), a discipline-specific community whose goal is to 

foster connections among under-represented women in 

computer networking and related fields. More than 150 people 

from around the world submitted nominations, resulting in 

over 140 names of accomplished women in the field, according 

to the organization. 

Read more at https://goo.gl/ky4JUh A visualization of protein families is projected onto researchers Mehrdad 
Yazdani and Bryn Taylor in the UC San Diego Center for Microbiome 
Innovation. Selfie by Bryn Taylor.

SDSC’s Gordon Fed Billions of DNA 
Sequences in “Gut” Study
UC San Diego researchers have succeeded in training computers 

to “learn” what a healthy versus an unhealthy gut microbiome 

looks like based on its genetic makeup. The research suggests 

there is great promise for new diagnostic tools that are, unlike 

blood draws, non-invasive. The software to carry out the study, 

called “Using Machine Learning to Identify Major Shifts in Human 

Gut Microbiome Protein Family Abundance in Disease,” was run 

on Gordon using 180,000 core-hours – equivalent to running a 

personal computer 24 hours a day for about 20 years.

The work began with a genetic sequencing technique called 

metagenomics, which breaks up the DNA of the hundreds of 

species of microbes that live in the human large intestine. The 

technique was applied to 30 healthy people, plus 30 samples 

from those suffering from the autoimmune Inflammatory Bowel 

Disease (IBD). This resulted in sequencing about 600 billion DNA 

bases, which were fed into Gordon to reconstruct the relative 

abundance of these species; for instance, how many E. coli are 

present compared to other bacterial species. 

Read more at https://goo.gl/6RBpqf
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Scott Sakai is one of five cybersecurity analysts who comprise 

SDSC’s Security Team. He serves as a subject-matter expert for 

intrusion detection and response as well as security issues relat-

ing to networking, Unix environments, programming, and general 

IT. In addition to supporting the security needs of SDSC, Sakai 

also collaborates closely with XSEDE’s Security Working Group 

in a similar role. He received his B.S. in Computer Science and 

Engineering from UC San Diego in 2003 and joined SDSC in 2004.

Q. What led you to a career in cybersecurity?
Sakai: My interest in cybersecurity started what feels like a 

lifetime ago. I was given the amazing opportunity to design and 

manage an internet-connected classroom computer lab in high 

school. I soon found out that bored high school students have mo-

tives that are generally at odds with providing reliable, distraction-

free IT resources. While reinstalling a computer for the umpteenth 

time, I realized that my time would be better spent preventing 

situations like this, rather than cleaning them up. So started an 

endless game of cat-and-mouse, where the mice were people 

down the hall, then eventually incorporeal entities on the internet.

Cybersecurity: An “Endless Game of Cat-and-Mouse”
Meet Scott Sakai 
By Warren Froelich

Image credit: Ben Tolo

STAFF INNOVATOR: Scott Sakai



Q. How would you define cybersecurity’s 
responsibilities at SDSC? 
Sakai: The security group’s responsibilities break down into two 

general categories: reactive and proactive. The reactive side includes 

responsibilities such as looking for undesirable activity, called “in-

trusion detection”, and the effort to contain and correct the effects 

an undesirable activity, called “incident response”. Proactively, we 

work with other groups to help secure their infrastructures, evaluate 

the effectiveness of their security measures, and look for soft spots 

that need to be protected before they get misused.

Q: What are some of the unique cybersecurity issues 
for a national supercomputer center like SDSC?
Sakai: Projects focused on providing research computing resources, 

such as Comet, Gordon, and TSCC, require an open research environ-

ment. A greater emphasis is placed on protecting the availability 

and integrity of those resources, rather than confidentiality, which 

is usually thought of as most important in corporate environments. 

Q: How does SDSC keep up with the ever-increasing 
sophistication of those who wish to illegally hack into 
its files and websites? 
Sakai: Gaining unauthorized access to a protected resource at SDSC 

involves crossing multiple boundaries, along 

which we erect hurdles or checkpoints that 

an adversary would have to satisfy or bypass 

to proceed. The application of overlapping 

layers of protection is known as “defense 

in depth” and helps protect against sophis-

ticated attacks that can bypass one mea-

sure but not another. Probably the biggest 

bang-for-the-buck is the use of a process 

known as “vulnerability management”. By 

way of software vendors, mailing lists, news 

aggregators, our partnerships with other or-

ganizations, and security tools, we become 

aware of flaws in software and products 

that we use at SDSC. You may have heard 

the phrase “patching a system” or “keeping 

software up to date”. This is one of the pos-

sible outcomes, whereby the fixes prescribed 

by the affected product’s vendor are applied 

to the environment. 

Q: What potential future challenges do you envision 
in cybersecurity?
Sakai: The second biggest challenge to cybersecurity will be secur-

ing the Internet of Things (IoT): the surge of internet-connected, 

single-purpose devices, such as printers, picture frames, refrigera-

tors, light bulbs, cars, and even washing machines. Because they’re 

connected to the internet, they can be attacked just like a regular 

computer. Unlike a regular computer, an IoT device is unlikely to 

receive updates to its programming if a flaw is found. Combined 

with their sheer numbers, these will make attractive targets for 

miscreants.

The biggest challenge, however, has more to do about protecting 

ourselves from the abuses of technology; specifically, raising aware-

ness of and respect for privacy on the internet. Enticed by the com-

fort and instant gratification of social media, countless apps and 

games, and discounted services, we are encouraged to divulge our 

likes and dislikes, political views, who our friends are, fantasies and 

fears, strengths and weaknesses, and even our very genes. We need 

to be careful about what we choose to put on the internet, because 

once something is learned, it cannot be unlearned, and we have no 

control over how that knowledge will be used.
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Numerous students participating in SDSC’s Research Experience 

for High School Students (REHS) annual summer program have 

not only continued their research projects but have gone on to be 

accepted at top universities across the country.

Some notable examples come from SDSC researchers Igor Tsigelny 

and Valentina Kouznetsova, who specialize in computational drug 

design, personalized cancer medicine, gene networks analysis, and 

molecular modeling/molecular dynamics. Each year they mentor 

students in a variety of projects, and for 2017 they are adding 

challenging artificial intelligence projects such as AI classifica-

tion of beta-transcriptase inhibitors for finding new drugs to cure 

Alzheimer’s disease.

“It’s very gratifying to see these students continue their studies 

beyond their REHS internships and be accepted at such prestigious 

universities,” said Kouznetsova. “REHS provides a perfect oppor-

tunity for students to really learn about computationally-based 

research that results in discoveries that benefit society as a whole. 

We thank Ange Mason here at SDSC for founding such a wonder-

ful program.”

Two-time REHS student Nathan Lian (see the May/July Innovators 

issue) has enrolled in Columbia University, while Alexandre Ettouati 

and Benjamen Li were accepted at UC Berkeley. In 2015, Tsigelny 

and Kouznetsova mentored nine students, and all of them were 

accepted at major universities including MIT, Caltech, Columbia, 

Northwestern, and Brown University. Those students include Eric 

Cunningham, Stephanie Hu, James Huang, Jane Huang, Nicholas Li, 

Nathan Lian, Andy Wang, Jonathan Wang, and Michelle Zhao.

In 2016, Tsigelny and Kouznetsova mentored a diverse group of 

14 high school students in the REHS program. Each student had 

his or her own project. Three of them participated in the 2nd 

International Biomarker Conference, last month in San Diego. 

Another three will participate in the 3rd Annual Public Health 

Research Day Symposium of UC San Diego on April 5, 2017. 

INNOVATION IN EDUCATION

SDSC researchers Igor Tsigelny and Valentina Kouznetsova. Image credit: Ben Tolo

Beyond REHS: High School Students Reach for the Stars 

Learn more about this year’s REHS program at 

https://goo.gl/mN5EWM



SDSC’s StudentTECH Announces 2017 Summer 
Workshops Schedule 
SDSC’s popular StudentTECH Summer Workshops program will include more than 25 

week-long “summer camps” for 2017, with an added twist following a pilot program last 

summer: in addition to workshops for middle and high school students, SDSC is introduc-

ing StudentTECH Junior, offering fun-filled camps for 3rd to 5th graders. The program 

runs from June 19 through August 18. 

Some highlights: 
Have Fun with Underwater Remotely Operated Vehicles or ROVs (Grades 7-8) 

With the advent of ROVs mounted with cameras, we can now explore underwater envi-

ronments depending on how the ROV is designed.  Participants will build a generic ROV, 

test it, and then redesign/build another ROV that will be more efficient based on trial-

and-error testing.

Enviro Avengers! Studying Local Ecosystems & Impacts of Human Activities  

(Grades 8-10) 

Participants will learn about the health of different habitats in our community through 

environmental biology, which investigates the impacts of human actions, pollutants, and 

other conditions on wild communities. This workshop features a combination of outdoor 

data collection and learning via computer-based data analyses. 

Design and Build Your Own Custom Skateboard!  

(Grades 10-12) 

‘Engineering’ or ‘science’ are probably not the first words that come to mind when one 

thinks of skateboarding. Yet skateboarders require reliable, precisely-shaped decks for 

progressing as both athletes and artists. Participants will design skateboards using CAD 

(Computer Aided Design) before creating a finished deck. 

StudentTECH Junior: Learn to Animate and Program Using ‘Scratch’ (Grades 3-5) 

Participants will learn how to program their own interactive animations and games using 

a fun and easy block coding language called Scratch.   

A full list of offerings is at https://goo.gl/zzljwW
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Staff Shows Stiff Resolve at SDSC Holiday Party
SDSC’s holiday party late last year, held at the new UC San Diego Faculty Club Lounge, 

morphed into a Mannequin Challenge, a new viral internet video trend in which partici-

pants assume a still pose while being recorded by a roving camera. SDSC Creative Director 

Ben Tolo was the only participant free to move during the challenge – his 

challenge was to record the event, resulting in a YouTube video that can be 

viewed at https://goo.gl/56ybQi                                           

OFFBEAT NEWS



From the beginning, a key feature of SDSC’s industrial programs has been to 

provide a neutral forum where companies can come together to explore emerging 

technology topics of mutual interest.  This is the context in which the inaugural 

Data West conference took place last December.  Held at UC San Diego’s School of 

Global Policy and Strategy, Data West provided a discussion oriented, information 

exchange forum on emerging business opportunities in data geared toward senior 

thought leaders and decision makers. 

Organized by SDSC Principal Investigator Jim Short and his collaborator, Lynda 

Applegate of the Harvard Business School, Data West brought together a diverse 

group of about 100 attendees from companies such as Dell EMC, GE, and Intel; 

government representatives from the Department of the Navy and City of San 

Diego; and scientists from UC San Diego, MIT, and elsewhere.  For two days, at-

tendees engaged in lively, wide-ranging discussions on topics such as large-scale 

data system agility and performance, new ventures in data analytics, cyber-physical 

systems, machine learning, and smart manufacturing.  Many new contacts were 

made and ideas were hatched for future collaborations.  Building on this successful 

inaugural conference, plans are already underway for the 2017 Data West confer-

ence as well as other industry forum events, so please stayed tuned to the SDSC 

web site for details.  For more information or to find out how your company can 

get involved, please contact Ron Hawkins at rhawkins@sdsc.edu or Jim Short at 

jshort@ucsd.edu.

Data West was made possible through the generous sponsorship of Intel, Seagate, 

Dell EMC, Mellanox, Back Bay Data Solutions, Booz Allen Hamilton, Cray, Collibra, 

Ampool, Peaxy, VelociData, and First San Francisco Partners.  

Ron Hawkins 

SDSC Director of Industry Relations

SDSC INDUSTRY PARTNERS NEWS
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Learn about Industry Relations 
sdsc.edu/collaborate/ipp.html

(L to R) Jim Short, Lead Scientist and Co-founder of the Center for Large Scale Data Systems, 
SDSC; Robert Foster, Chief Information Officer, Department of the Navy; Lynda Applegate, 
Professor, Harvard Business School; Colonel Jaime Collazo, Commanding Officer, CLR15, 
United States Marine Corps

Data West Explores the  
Emerging Data Landscape


