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SDSC Shares HPCwire’s Top
Supercomputing Achievement
Award for 2019
SDSC received three top HPCwire
honors for 2019, including the online
publication’s Readers’ Choice Top
Supercomputing Achievement Award for
the use of Comet in helping astrophysics
researchers gain new insights into gravitational waves.
HPCwire recognized SDSC’s Comet team,
along with researchers at the Perimeter

Institute for Theoretical Physics in
Ontario, Canada; and the Theoretical
Astrophysics Program at the University
of Arizona. Also supporting this landmark research project was the National
Science Foundation’s Extreme Science
and Engineering Discovery Environment
(XSEDE) program.
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Welcome

This year’s Supercomputing Conference (SC19) is now behind us after months of
planning, which included an all new exhibit design for us as we announced the
launch of our new Expanse supercomputer.
But the real buzz was generated by SDSCers Frank Würthwein and Igor Sfiligoi,
who just about stole the show as they marshalled some 51,500 GPUs from three
continents and across AWS, Microsoft Azure, and Google Cloud using IceCube
Observatory simulations to achieve the largest scale-out ever done in cloud-based
simulations on GPUs.
In short, the experiment – funded by a modest National Science Foundation grant
and conducted just two days before SC19 opened – condensed about two weeks’
worth of simulation work for IceCube in little more than one hour. The implications – not just for astronomy but the greater scientific research community – is
that they proved it’s possible to elastically burst to very large scales of GPUs in
the cloud, which is a big advantage for data-intensive research projects that have
tight deadlines to generate results.
Elsewhere in this issue, KC Claffy was among a select group inducted into the
Internet Hall of Fame in late September, for her pioneering work in internet
measurement, research, and analysis. Please join me in congratulating KC and
her team at CAIDA for this significant recognition of their outstanding research
and innovation.
This just in: SDSC’s 2018/19 Annual Report is now available for download from
the SDSC website (link/QR on the front page). Once again, our External Relations
team did a great job in both content and graphics, resulting in a document that
truly shows the depth and breadth of SDSC’s activities and expertise.
In closing, 2019 was a banner year for grants and awards, with 112 active awards
totaling some $40 million. We also ended the year by receiving three top awards
of another kind, including HPCwire’s ‘Readers’ Choice Top Supercomputing
Achievement Award’ for the use of Comet in helping researchers gain new
insights into gravitational waves. Read more about these prestigious awards and
other news in this issue.
Happy holidays, and thank you to the entire SDSC staff for their commitment and
teamwork in making this a year worth celebrating! I’m looking forward to our
continued success throughout 2020 and beyond!
Michael L. Norman
SDSC Director
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HPCWIRE AWARDS

Helping astrophysics
researchers gain new insights
into gravitational waves

Analyzing differences between
2D and 3D visualizations to
understand how tuberculosis
granulomas form and spread

Using supercomputers
to design new materials
for solar cells and LED’s

SDSC Shares HPCwire’s Top Supercomputing Achievement Award for 2019
[Continued from page 1]
HPCwire also recognized SDSC with the following honors for 2019:

Conference for High-Performance Computing, Networking,
Storage, and Analysis (SC19) in Denver, CO.

•

Editors’ Choice: Top Energy-Efficient HPC Achievement:
UC San Diego researchers used Comet to design new materials for solar cells and LED’s, anticipating that these materials will provide excellent properties for this application.

•

Editors’ Choice: Best Use of HPC Application in Life
Sciences: University of Michigan researchers used supercomputers including Comet to analyze differences between
2D and 3D visualizations to understand how tuberculosis
granulomas form and spread. SDSC won this category in
2018 for assisting in research related to autism spectrum
disorder (ASD).

“We’re delighted to be recognized once again as a collaborator in this year’s Top HPC-enabled Scientific Achievement, as
well as yet another Editors’ Choice award in the area of Life
Sciences, a key element of our strategic thrust,” said SDSC
Director Michael Norman. “We also appreciate the recognition
given to SDSC and UC San Diego researchers for the Editors’
Choice Award in Energy-Efficient HPC Achievement for making
that research possible through the use of Comet.”
SDSC, a longstanding recipient of HPCwire’s annual awards,
won HPCwire’s Top HPC-enabled Supercomputing Achievement
Awards in 2018 and 2016. In 2018, it was for Comet’s role in
assisting an international team of scientists at the NSF-funded
IceCube Neutrino Observatory in finding the first evidence of a
source of high-energy cosmic neutrinos.

“Every year it is our pleasure to honor the HPC community
through our Readers’ and Editors’ Choice Awards, and 2019
marked an exceptional showing of industry innovation,”
said Tom Tabor, CEO of Tabor Communications and publisher
of HPCwire, in presenting the awards at the International

Read more at https://qrgo.page.link/UQhbq
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STAFF INNOVATOR: Jeff Filliez
By Jan Zverina

SDSC’s Data Center Manager:
Meet Jeff Filliez
Jeff Filliez joined SDSC about 15 years ago, starting in mailroom delivery when the Center provided that service. His first
full time job was as part of SDSC’s facilities department, then
on to the operations team, which he eventually led. Jeff joined
the networking team briefly before becoming SDSC’s data
center manager four years ago. He also manages several data
centers on the UC San Diego campus, including the Torrey Pines
Administrative Center that houses the ITS and UCOP mainframes, and the Scripps Institution of Oceanography’s data
center that includes High Performance Wireless Research and
Education Network (HPWREN) equipment.
Image credit: Ben Tolo

Q: Can you describe how you became interested in
our data center operations?

Q:Tell us about plans to go to liquid cooling for
Expanse, which goes into operation in mid-2020.

I immediately started gravitating toward the data center due to
my background in electrical work. I did electronic communications
repair for an air unit and infantry unit while in the Marine Corps,
so that’s what really interested me at SDSC, in addition to those
large satellite dishes on the roof! I knew I could do things in the
area of electrical infrastructure requirements, and it was an area
that needed some attention. I also had a strong interest in networking architectures and how things fit together. It started with
the easy stuff like offices, and progressed to the data center.

Densities on the new processors and architectures now coming
out are pushing past the air’s ability to remove heat effectively
enough. While we have more than enough power, heat remains an
issue. That’s where liquid cooling comes into play, and campus has
been very supportive. The cooling system we’re now designing for
Expanse will not only accommodate its needs, but will scale past it
so we do it once like we did with our power density infrastructure.

Q: SDSC’s main data center is in many ways “landlocked” with not much room for expansion. How do
you manage that challenge?
I would say that the biggest hurdle is taking a facility that was
built in 1985 and making it 2020 ready! We’ve redone just about
everything in there except the building itself. Individual research
machines are always arriving and TSCC (Triton Shared Computing
Cluster) continues to grow. We decided about 10 years ago to put
more than enough power in the data center, so in hindsight that
was a good thing. Today’s HPC systems have twice the compute
power and half the footprint from before, but while that helps
with the floorplan, managing heat and air flows become even
more of a challenge.
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Q: Many of us give tours of the main data center.
While Comet and Gordon are among the most
impressive systems, what are some of the other
systems doing that many of us don’t know about?
One that comes to mind is that about five years ago, the UC San
Diego Library moved all of its IT platform, which includes student
services such as its check-out system, into our data canter. We
also have significant hardware from Social Sciences, as well as the
Knight Lab microbiome facility.

Q: We recently lost a wonderful colleague, and for
many of us a dear friend, with Todor Milkov’s passing
in late September. Can you tell us a little about
Todor from your perspective since you worked
closely with him?

Todor was our specialized mechanical engineer. Temperature management is largely a mechanical system as opposed to electrical
or structural. Todor previously ran power plants, which depend on
mechanical devices such as motors for heat evacuation, and this
translates very well to data centers. He helped develop our aisle
containment structures and was always looking for ways to do
things more efficiently, such as adding variable drives to our air
handlers. One testament to what he did for us during the last 12
years is that so many things he worked out for us are still going
strong! He would often sit down in my office with a smile on his
face and start sketching things on a piece of paper that ‘came to
him in the middle of the night!’ I think he will be missed for many
years to come at SDSC.

By Jan Zverina
Thanks to Mira Zimmerman, Christine Kirkpatrick, and Jeff Filliez
for sharing their heartfelt memories.
In late September we all lost the expertise and camaraderie of
Todor Milkov, our resident mechanical engineer who joined SDSC
about 12 years ago. Todor was always eager to work through to a
solution not only in SDSC’s data center but throughout the entire
building. Todor’s daughter, Mira, recalls that he was always fixing
things – he also custom-built an air conditioner and ductwork in
her apartment!
Even in the hospital recently, when his room got too cold he asked
Mira which model was the control unit on the wall. He then told
her to turn it up to 92 degrees to trick the system before instructing her where to stand to see if the air was flowing. As a result,
Todor had one of the most comfortable rooms on the entire floor!
Todor studied at Sofia’s Technical University in Bulgaria, where
he earned his engineering degree and certification. As a young
man, his service in the Bulgarian People’s Army was compulsory
but was reduced from two years because he was highly educated.
After he graduated college, he served six months and reached the
rank of second Lieutenant Officer and was discharged with the
rank of Senior Lieutenant.
Todor took up fencing at age 14 and competed intensely for the
next five years, winning the Young Men’s National Champion title.
In his 20’s, Todor competed in the 1972 Munich Olympics on the
Bulgarian fencing team. Not long afterward he was promoted to
run a power plant, heading a staff of more than 1,000 – all before
the age of 30.

Todor Milkov
(1945-2019)

By 1989, Todor was convinced that it was time to leave Bulgaria.
His wife had gone ahead to Switzerland, but he didn’t have papers
allowing himself and his children to travel. The authorities would
only grant two visas – either he could take one of the children or
send both children on alone. At the time he was working on the
heating and cooling system for a government building, He refused
to do any more work until he was granted a third visa so he could
take the children to see their mother, and they acquiesced.
Only Todor’s mother knew that he planned to leave Bulgaria
for good. He and the two children drove over 1,000 miles
through the Serbian Mountains into Germany before continuing to Switzerland, where his sister Angelina was waiting for
them. Angelina lived in San Diego, and they all flew together
to California.
Todor returned to Bulgaria a few times, most recently for his
daughter Mira’s wedding, and before that to celebrate his 70th
birthday with some life-long friends. He would always return with
rose water and Martenitsa, the male and female figures made of
red and white yarn. Those figures are to be worn starting March
1st and until one sees a blossoming tree or a stork. They represent
spring and new life. Todor was always focused on the new day
ahead, and always greeted each person with a smile and hope.
Todor worked on environmental engineering projects for hospitals
before joining SDSC. As Jeff mentions in his profile, one testament to Todor is that so many things he did for us at SDSC are
still going strong. Todor considered SDSC to be his “video game” –
always tuning and tweaking it for optimal performance.
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RESEARCH INNOVATIONS

Read more at
https://qrgo.page.link/xarVR

The chart shows the time evolution of the burst over the course
of ~200 minutes. The black line is the number of GPUs used for
science, peaking at 51,500 GPUs. Each color shows the number
of GPUs purchased in a region of a cloud provider. The steep
rise indicates the burst capability of the infrastructure to support
short but intense computation for science.
Credit: Igor Sfiligoi, SDSC/UC San Diego

GPU Cloudburst Experiment Creates SC19 Buzz
The weekend before the biggest HPC conference of the year,
SC19 in Denver, researchers at SDSC and the Wisconsin IceCube
Particle Astrophysics Center (WIPAC) at the University of
Wisconsin–Madison successfully completed a bold computational experiment that marshalled all globally available for sale
GPUs across Amazon Web Services, Microsoft Azure, and the
Google Cloud Platform.

can measure gravitational waves, neutrinos, and various forms
of light to see the most violent events in the universe. But we’re
only starting to understand the physics behind such energetic
celestial phenomena that can reach Earth from deepest space.”
EXASCALE EXTRAPOLATIONS
The net result was a peak of about 51,500 NIVIDA GPUs of
various kinds, with an aggregate peak of about 350 PFLOP32s
(based on NVIDIA specifications), according to Sfiligoi. “For
comparison, the Number 1 TOP100 HPC system, Summit, (based
at Oak Ridge National Laboratory) has a nominal performance
of about 400 PFLOP32s. So at peak, our cloud-based cluster
provided almost 90% of the performance of Summit, at least for
the purpose of IceCube simulations.”

In all, some 51,500 GPU processors were used during the approximately two-hour experiment conducted on November 16
and funded under a National Science Foundation EAGER grant.
The experiment used simulations from the IceCube Neutrino
Observatory, an array of 5,160 optical sensors deep within a
cubic kilometer of ice at the South Pole.
The run, completed just prior to the opening of SC19, was coordinated by Frank Würthwein, SDSC lead for High-Throughput
Computing (HTC), and Benedikt Riedel, WIPAC’s computing manager for the IceCube Neutrino Observatory. Igor Sfiligoi, SDSC’s lead
scientific software developer for HTC, and David Schultz, a production software manager with IceCube, conducted the actual run.

The relatively short time span of the experiment showed the
ability to conduct a massive amount of data processing within a
very short period – an advantage for research projects that must
meet a tight deadline.
“This was a social experiment as well,” noted Würthwein. “We
scavenged up all available GPUs on demand across 28 cloud
regions across three continents – North America, Europe, and
Asia. The results tell us that we can elastically burst to very large
scales of GPUs using the cloud, given that exascale computers
don’t exist now but may soon be used in the coming years.

News of the experiment quickly spread throughout SC19, where
Würthwein was invited to give several presentations on the findings.
“We focused this GPU cloud burst in the area of multi-messenger astrophysics, which is based on the observation and analysis
of what we call ‘messenger’ signals, in this case neutrinos,” said
Würthwein, also a UC San Diego physics professor and executive director of the Open Science Grid. “While the NSF chose
multi messenger astronomy as one of its 10 Big Ideas to focus
on during the next few years, we now have instruments that

It also shows that such bursting of massive data is suitable for a
wide range of challenges across astronomy and other sciences.
“To the extent that the elasticity is there, we believe that this
can be applied across all of scientific research to get results
quickly,” added Würthwein.
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SDSC Launches Open-Source ‘SeedMeLab’
SDSC has launched an open-source software called SeedMeLab,
which provides a host of features for researchers across all disciplines to manage and disseminate their data products internally
and externally from a personalized and branded data cloud with
full ownership and control.
SeedMeLab is a result of $1.3 million National Science
Foundation (NSF) award to create a set of web-based building
blocks that lets scientists seamlessly share and access preliminary results and transient data from research on a variety of
platforms, including mobile devices. SeedMe is short for ‘Swiftly
Encode, Explore, and Disseminate My Experiments’.
“Offered as an open-source software or a managed service from
SDSC, SeedMeLab eliminates content fragmentation – that is
data, its context, and its discussion – and enables quick reference of data/research context that’s critical during the research
phase,” said SDSC Visualization Group Leader Amit Chourasia,
Principal Investigator for the project.

CAIDA’s KC Claffy Inducted into
Internet Hall of Fame
KC Claffy, director of the Center for Applied Internet Data
Analysis (CAIDA) at SDSC, was inducted into the Internet Hall
of Fame in late September for her pioneering work in the area
of internet measurement and analysis. Claffy, also an adjunct
professor in UC San Diego’s Computer Science and Engineering
Department, was among 11 inductees from six countries
around the world including Peru, Japan, Brazil, Netherlands,
Togo, and the U.S.

The SeedMeLab project includes SDSC Director Michael Norman
as co-PI and David Nadeau as a technical architect with SDSC.
Read more at https://qrgo.page.link/MZQcx

NSF Awards SDSC and Partners
$5.9 Million to Host EarthCube Office

In pioneering the field of internet measurement and analysis,
Claffy has helped the global scientific research community
better understand the internet and how it is used, according to
the Internet Hall of Fame. In addition to conducting her own
research, Claffy and her team have developed infrastructure
and methodologies for large-scale internet data collection,
analysis, and distribution around the world.

The NSF has awarded SDSC and its partners a three-year,
$5.9 million grant to host the EarthCube Office as part of the
agency’s EarthCube program, aimed at transforming geoscience
research by creating an advanced cyberinfrastructure to further
access and analysis of geosciences data and resources.
SDSC is serving as the lead institution for the grant, with
Christine Kirkpatrick, director of SDSC’s Research Data Services
division, as the Principal Investigator for the new initiative.

In her acceptance remarks, Claffy recognized the roles
that SDSC, its Founding Director Sid Karin, SDSC Research
Scientist Hans-Werner Braun, and then-UC San Diego
Professor George Polyzos played early in her career. She also
observed two historical inflection points, one at the beginning of her career – the commercialization and privatization
of the internet infrastructure – and the second now emerging now amidst recognition that “society is increasingly exposed to a range of harms serious enough to create a public
interest in mitigating them.”

“The EarthCube Office, or ECO, will build on the foundational
work accomplished by the previous offices while expanding
EarthCube’s reach across geosciences disciplines,” said Kirkpatrick.
“Our team is proud to be part of this initiative. We will develop
outreach and education activities for researchers interested in
acquiring the skills needed to ensure their data practices are
Findable, Accessible, Interoperable, Reusable (FAIR) and beyond.
Read more at https://qrgo.page.link/fyVNm

Read more at https://qrgo.page.link/w21tc
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SDSC INDUSTRY PARTNERS NEWS

Exploring the Dynamic Landscape of
AI Computing Technologies
It is widely acknowledged that the revolution in artificial intelligence (AI) that
emerged a few years ago has been driven by three major factors: (1) Emergence
of new methods, namely deep neural networks; (2) Availability of low-cost computing technologies to perform neural network training; and (3) Accumulation
of massive data sets to sufficiently train deep neural networks in areas such as
computer vision, speech recognition and synthesis, natural language understanding, and others.

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

Until recently, applications of this new generation of AI have been driven primarily
by the commercial sector, particularly in areas such as Internet Search and Social
Media, where the massive training data sets that are needed can be acquired.
The aforementioned “low-cost computing” power has been facilitated almost
singularly by one technology, the Graphics Processing Unit (GPU) – a chip architecture originally developed and still used for computer graphics and video games that
provides massive parallelism in a low-cost package (leveraging economies of scale
from the video game market).

New deep learning models predict the interactions between atoms in organic molecules. These
models, which were generated using supercomputers at SDSC and the Los Alamos National
Laboratory, help computational biologists and
drug development researchers better understand
and treat disease. Credit: Los Alamos National
Laboratory
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We are now witnessing an increasing interest and adoption of AI methods by
the scientific research community. One example is the synergistic use of AI with
conventional modeling and simulation, frequently dubbed “the convergence of
HPC and AI.” For example, a deep neural network might be trained to accurately
infer one part of a computationally intensive simulation, thus permitting higher
throughput and faster time to results for new research.
The explosion of AI applications is driving investment and competition in new
technologies for improving their performance in both training (learning) and
inferencing (using learned models). Established companies have announced new
AI computing technologies, such as Intel’s Neural Network Processor (NNP), and
well-funded startups such as Cerebras, GraphCore, and SambaNova are developing purpose-specific AI computing chips. This presents a dynamic and complex
ecosystem to scientific researchers trying to choose the right technologies for their
AI-driven research during the next few years.
This rapidly evolving landscape will be a major focus of SDSC’s industry engagement program in 2020. Plans are still being formulated, but stay tuned for more
information on guest speakers, workshops, and project opportunities in the coming
year. To learn more, please contact us directly, subscribe to our newsletter, or visit
our website.
Ron Hawkins
SDSC Director of Industry Relations

