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M E S S A G E  F R O M  T H E  C H A I R

At the Georgia Tech School of Com-
putational Science & Engineering, 
this past year has been an eventful 

one and has set the stage for bigger and 
more exciting things to come. On behalf 
of everyone in CSE, I am pleased to share 
the latest issue of our annual report with 
you to highlight our noteworthy students, 
faculty, initiatives, and the impacts of their 
efforts in the school and in our lives.

With 21 research projects exceeding 
$1 million in funding or more, to leading 
the way at analytics, high performance 
computing (HPC), and computational 
science summits and conferences across 
the globe – CSE has seen incredible suc-
cess throughout the year.

One of those successes included hosting an extremely 
effective summit for our CSE Strategic Partnership Program 
(SPP), which aims to create unique opportunities for our 
students to engage with industry leaders and raise funding 
for new and ongoing collaborations. We had some of the top 
minds from industry and government attend, including Ac-
centure, Booz Allen Hamilton, Ford Motors, LexisNexis, IBM, 
Keysight Technologies, National Security Agency, NVIDIA, Oak 
Ridge National Laboratory, and Sandia National Laboratories.

CSE has also secured several large grants this year 
from government agencies such as the Defense Advanced 
Research Projects Agency (DARPA) and National Science 
Foundation (NSF). Two of these awards are part of a $75 
million nation-wide collaborative effort aiming to reinvent the 
chip and advance other forms of software-driven hardware. 
We are also working on many collaborative efforts with indus-
try leaders, such as Intel, that aim to protect the population by 
preventing malicious code from impairing machine learning 
systems and protecting heart health by detecting warning 
signs sooner for at-risk patients. 

The ever-increasing opportunities for our CSE students 
has positioned our graduates well, and I’d like to take a mo-
ment to congratulate our most recent group of Ph.D. gradu-
ates by name: Lluis-Miquel Munguia Conejero, Rundong Du, 
Mehrdad Farajtabar, Young Jin Kim, Eisha Nathan, Sabra Neal, 
Tony Pan, Philip Pecher, Robert Pienta, Vipin Sachdeva and 
Anita Zakrzewska. They are now working with some of the 
biggest and most recognizable names in their fields including 
DeepMind, Google, Microsoft, and Pacific Northwest National 

Laboratory, among others.
As you can imagine, it is a unique 

and exciting time to be part of CSE here 
at Georgia Tech. We are now the top 
school at the College of Computing for 
research expenditures per faculty, reach-
ing levels of over $620,000 per faculty 
and a total of $7.5 million last year.  

We welcomed two terrific new facul-
ty members this year: Tobin Isaac joined 
us as an assistant professor after receiv-
ing his Ph.D. from the University of Texas 
at Austin, where he focuses on HPC and 
won awards such as the SIAM/Super-
computing Early Career Prize in 2016. 
Felix Herrmann joined us from his pre-

vious position as an associate professor in the Department of 
Earth and Ocean Sciences at the University of British Columbia 
where he served as director of the UBC-Seismic Laboratory for 
Imaging and Modeling, which he founded in 2003. 

We will also welcome Chao Zhang as an assistant pro-
fessor beginning January 2019. Zhang’s Ph.D. is in computer 
science from University of Illinois at Urbana-Champaign. His 
research lies in data mining and machine learning, focusing 
on mining knowledge from social sensing data for building 
intelligent systems. 

We are also looking forward to transitioning into our 
school’s new home in the Coda building in Tech Square mid-
2019, which you can read more about on page 12. This transi-
tion will place CSE in the middle of industry leaders located in 
Atlanta’s technology and startup hub, known as Tech Square. 
Through this move, many of the new partnerships that we are 
forging now will lay the groundwork for CSE to grow into the 
true academic startup that I have envisioned for the school 
during my time as chair. 

While the stories and images throughout this report offer 
a glimpse into the students and faculty who comprise the 
School of Computational Science and Engineering, I hope you 
will see for yourself next time you visit the Georgia Institute of 
Technology. n

David Bader
Professor & Chair
School of Computational Science & Engineering

Recent Accomplishments
Center for Research into Novel Com-
puting Hierarchies (CRNCH) Launch-
es the Rogues Gallery with the Emu 
Chick  >>  The post-Moore world is 
being investigated and addressed with 
a matchmaking between researchers 
and funding, students and internships, 
and companies and labs to test their 
product in one of Georgia Tech’s new-
est centers: CRNCH. 

School of Computational Science 
and Engineering (CSE) Chair David 
Bader is an associate director of the 
center with active involvement from 
CSE Professor Srinivas Aluru and CSE 
Senior Research Scientist Jason Riedy.

The newest facet of the center, the 
Rogues Gallery, is a project initiated 
by CRNCH that focuses on next-gener-
ation hardware and uncommon tech-
nologies. The gallery’s first purchase 
was an EMU Chick, an eight-node 
emu computer. The purchase was 
coordinated by Riedy in conjunction 
with a one-year Intelligence Advanced 
Research Projects Activity (IARPA) 
grant to assess the capabilities of one 
of the first commercially available, 
memory-centric architectures. n

Polo Chau Earns Promotion to Associ-
ate Professor and Awarded Tenure  >>  
Polo Chau was recently promoted to 
associate professor in CSE and awarded 
tenure. His research bridges data min-
ing and human-computer interaction 
(HCI) to synthesize scalable, interactive 
tools that help people understand and 
interact with graph datasets and ma-
chine learning models, with a focus on 
cybersecurity applications.

Felix Herrmann Named SEG Distin-
guished Lecturer  >>  CSE Joint Profes-
sor Felix Herrmann has been named 

as a 2019 Distinguished Lecturer for 
the Society of Exploration Geophys-
icists (SEG) for the period covering 
January through June 2019. In addition 
to recognizing an individual’s contri-
butions to the science or application of 
geophysics, this position is an active 
effort to promote geophysics, stimulate 
general scientific and professional in-
terest, expand technical horizons, and 
provide a connection to SEG activities 
and practices. n

Association for Computing Machinery 
Fellow  >>  Professor Richard Fujimoto 
earned the distinction of being named 
an Association for Computing Machin-
ery (ACM) Fellow. This recognition 
recognizes the top 1 percent of ACM 
members for their achievements to the 
ACM and computing community. 

Fujimoto was the founding chair 
of CSE and served in this role from 
2005 to 2014. During this period, he led 
the creation of several CSE education 
programs, including the CSE M.S. and 
Ph.D. programs, the Modeling and 
Simulation Thread of the College’s 
undergraduate program, and two un-
dergraduate minor programs, among 
other.  His research concerns the 
execution of discrete-event simulation 
programs on parallel and distributed 
computing platforms. This research 
includes work on platforms ranging 
from mobile distributed computing 
research systems to supercomputers. n

CSE Professor is First Computer 
Science Degree Holder to Receive the 
John V. Atanasoff Discovery Award   
>>  Professor and Co-Executive Direc-
tor of Institute for Data Engineering 
and Science Srinivas Aluru was select-
ed to receive this year’s coveted John 

V. Atanasoff Discovery Award. 
One of the highest bestowed by the 
College of Liberal Arts and Sciences at 
Iowa State University (ISU), the award 
is given annually to an alumnus who 
has significantly advanced scientif-
ic knowledge through laboratory 
accomplishments and management. 
The award was established in 2005 in 
honor of the father of modern comput-
ing, Professor John Vincent Atanasoff, 
who invented the first electronic digi-
tal computer at ISU in 1942.

Since the award’s creation in 2005, 
Aluru is the first and only graduate 
from the computer science program 
to receive the honor, which highlights 
the importance of this year’s vote, as 
the award itself recognizes the creation 
of the first electronic digital computer, 
known as the Atanasoff-Berry Com-
puter. n

DDARING: Georgia Tech-led Research 
Team Receiving $4.5M from DARPA 
to Reinvent Chip Technology   >>  The 
Defense Department’s research arm, 
DARPA, has dedicated $75 million to 
reinvent chip technology. CSE Chair 
David Bader with PI Vivkek Sarkar 
are leading a team of researchers from 
Georgia Tech on a $4.5 million collabo-
rative project under the new grant. The 
project, Dynamic Data-Aware Recon-
figuration, INtegration and Generation 
(DDARING), is comprised of four 
univxsersities: Georgia Tech, Univer-
sity of Illinois at Urbana-Champaign, 
University of Michigan, and University 
of Southern Carolina. 

DDARING aims to create a new 
software tool chain to accelerate 
data-intensive workflows that recon-
figure target hardware to optimize 
algorithms and data characteristics. n 
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Research Highlights
Srinivas Aluru 
“BD Hubs: Collaborative Proposal: South: A Big Data Innovation Hub for the South 
Region” 

Georgia Tech and the University of North Carolina’s Renaissance Computing Institute are 
co-directing a national effort to develop a South Big Data Regional Innovation Hub (South 
BD Hub) that will serve 16 southern states and the District of Columbia. With $1.5 million 
in funding from National Science Foundation (NSF) over three years, Professor Srinivas 
Aluru co-leads the initiative to build the center aiming to foster a collaborative, commu-
nity-driven, data center. The South BD Hub will be one of four NSF Regional Innovation 
Hubs that will work collaboratively to build innovative public-private partnerships and 
address regional challenges from data analysis and research to data science workforce de-
velopment. The South BD Hub is designed to facilitate collaboration among its nearly 900 
members in academia, industry, and the nonprofit sectors to tackle large-scale challenges 
facing many southern states. 

David A. Bader  
“Software Toolkit for Accelerating Graph Algorithms on HIVE processors”

With $6.8 million in funding from the Department of Defense Research Projects Agency 
(DARPA) under the Hierarchical Identity Verify Exploit (HIVE) program, Georgia Tech 
and the University of Southern California Viterbi School of Engineering are co-developing 
a software toolkit for revolutionary next-generation HIVE processors. CSE Chair David 
Bader is leading this effort to develop a powerful new data analysis and computing platform 
with SHARP, a software toolkit that accelerates graph algorithms on HIVE processors. The 
ultimate goal of the SHARP and HIVE programs is to create an end-to-end graph processing 
system that utilizes edge computing in order to process data at a rate 1000 times faster than 
existing hardware and software techniques. Through SHARP, HIVE processors will have 
the ability to analyze an incredible amount of data from cellphones, social media and other 
sources, and demonstrate the relationships among data points in real-time.

Polo Chau 
“Human-computer Graph Exploration and Tele-discovery”

Associate Professor Polo Chau is innovating at the intersection of data mining and hu-
man-computer interaction (HCI) to synthesize scalable, interactive, and interpretable tools 
that amplify human’s ability to understand and interact with billion-scale network datasets 
and complex machine learning models. These include online social networks, online 
auctions, and intelligence analysis of communication patterns and network traffic. It will 
blend computer-human interaction principles and decomposable visualizations with new 
scalable exploration techniques that are driven by information-theoretic measures. This 
research could fundamentally change how people make sense of data in many domains 
like scientific literature, cybersecurity, and consumer decision making. The findings could 
increase education effectiveness, rate of scientific discovery, and enable more literate, 
knowledgeable, and intelligent citizens. 

Haesun Park  
“Constrained Low Rank Approximation for Scalable and Effective Data Analytics” 

Professor Haesun Park’s work on effective and highly scalable data analytics has been 
generating some of the fastest and highest quality methods and open-source software tools 
for key problems in big data analytics. Her recent work has been based on constrained low 
rank approximations (CLRA) of matrices and tensors. This is well represented by her work 
on the nonnegative matrix factorization and its variants for clustering and topic modeling, 
community detection, hypergraph analysis, outlier detection, recommendation system, 
and event detection for both unsupervised and semi-supervised settings. An open source 
software, SmallK, and its MPI implementation software, developed in collaboration with 
Oak Ridge National Laboratory, provide the state-of-the-art tools for challenging large-
scale real-life problems such as text and image analysis, social network analysis, healthcare 
informatics, and social science applications. The work also provides a foundation for visual 
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analytics for tight integration between efficient computational schemes and visualiza-
tion for faster and accurate visual interactions. The results have been highly utilized 
in research communities, as well as industry, intelligence communities, and defense 
applications.

Richard Fujimoto 
“Participatory Modeling of Complex Urban Infrastructure Systems” 

Armed with a $2.5 million National Science Foundation (NSF) grant, Professor Richard 
Fujimoto is creating new ways to holistically model interactions between disparate urban 
infrastructure systems – transportation, energy generation, water, sewage, etc. – to better 
understand environmental impact, improve sustainability, and increase resiliency. Using 
Atlanta as a test bed, Fujimoto is working to develop innovative new tools needed to 
create a comprehensive understanding of the interactions and interdependencies of water, 
energy, transportation, and other utility systems at the local, regional, and national levels. 

Edmond Chow 
“Asynchronous Iterative Solvers for Extreme-Scale Computing” 

Associate Professor Edmond Chow is helping to lay the foundation for the next gener-
ations of supercomputers. Fueled by a $2.4 million grant from the U.S. Department of 
Energy, Chow is working to develop new computer algorithms for solving linear and 
nonlinear equations. Once realized, these solvers will replace the current generation of 
mathematical tools used to determine solutions to particular problems, which are being 
impeded by “synchronous operations.” These operations create a bottleneck due to the 
sequence in which processors must perform calculations. This new approach proposes 
“asynchronous” techniques that will enable each processor to operate independently, 
proceeding with the most recently available data, instead of waiting to sync with the 
remaining processors. The three-year project is part of the U.S. government’s initiative to 
build an exascale supercomputer by 2023. 

Jimeng Sun 
“High-throughput Phenotyping of Electronic Health Records using Multi-Tensor 
Factorization” 

Because they contain a number of different data points, electronic health records (EHRs) 
are a rich resource for clinical research. However, leveraging EHRs is challenging 
because of their orientation to health care business operations, hospital-specific databas-
es, and high levels of erroneous entries. Associate Professor Jimeng Sun is using a $2.1 
million NSF grant to address these challenges by developing a streamlined computa-
tional framework for extracting concise, meaningful concepts from EHR data. Through 
this project, Sun and other researchers plan to develop massive open online courses 
(MOOCs) on health care analytics that cover interdisciplinary computer science and 
medical informatics topics. Their work will also be used to enhance existing graduate 
courses on biomedical informatics. 

Rich Vuduc 
“A Parallel Tensor Infrastructure (ParTI!) for Data Analysis” 

Associate Professor Rich Vuduc is exploring emerging and future uses of efficient par-
allel algorithms and software for data analysis and mining applications through tensor 
networks alongside Associate Professor Jimeng Sun. Tensors are powerful tools that can 
be used to describe complex relationships between geometric vectors and specific n-di-
mensional structures. Tensors are finding applications in signal and image processing, 
computer vision, health care analytics, and neuroscience. Despite this demand however, 
there is no comprehensive, high-performance software designed for tensor networks to 
work with server systems that may have many parallel processors. Designing the first 
such infrastructure, which will be known as Parallel Tensor Infrastructure (ParTI!), is 
Vuduc’s overarching project goal. The broader impact of this work will be to make the 
use of tensors much easier and more widespread in a variety of data processing domains.

Haesun Park Rich Vuduc 

Jimeng Sun

Richard
Fujimoto  

Edmond Chow

Polo Chau

David Bader

Srinivas Aluru



2 0 1 8  A N N U A L  R E P O R T   ///  54   ///  c s e . g a t e c h . e d u

Deep Learning Can  
Now Prevent Heart Failure

“Machine learning is being used in every aspect of health care.           
From diagnosis and treatments to recommendations  

for patient care after surgeries.”  
    —Associate Professor Jimeng Sun 

B I G  D ATA  F O R  H E A LT H C A R E 

which will ultimately lead to better pre-
ventative care for patients at risk of heart 
disease.

“Machine learning is being used in ev-
ery aspect of health care. From diagnosis 
and treatments to recommendations for 
patient care after surgeries. This particular 

model is focused on deep learning, which 
has had great success in many industries. 
However, in health care, we are on the front 
of pioneering deep learning and Edward is 
one of the first ones to apply it,” said Sun.                             

According to the Centers for Disease 
Control and Prevention, heart failure 
effects 5.7 million adults in the United 
States, and half of those who develop 
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heart failure die within 5 years of diagno-
sis costing the nation an estimated $30.7 
billion each year. Choi’s findings stand 
to provide relief to millions of Americans 
each year by allowing doctors and patients 
to have early intervention of the disease.

“This is a preliminary work, it showed 

potential that it can do better than classical 
models – it makes a good promise for how 
deep learning can make a positive impact 
in the health care industry,” said Choi.

The paper was covered by Scientific 
American and Kaiser Health News, along 
with several other works on machine 
learning for health, including articles from 
Google and MIT.  n

CSE Associate Professor Jimeng Sun 
and Ph.D. student Edward Choi are 
using computational learning to help 

electronic health care systems track subtle 
trends and detect early warning signs of 
heart failure.

Thanks to the influx of electronic 
health records data and advanced ma-
chine learning and data mining techniques, 
specifically deep learning methods, com-
putational science now has an opportunity 
to make a big difference in healthcare.

Enter the School of Computational 
Science and Engineering (CSE) research-
ers who are using deep learning to identify 
early signs of heart failure.

In a paper published by the Journal 
of the American Medical Informatics As-
sociation (JAMIA), Sun and Choi present 
a pioneering method for analyzing vast 
amounts of personal health record data 
that addresses temporality in the data – 
something previously ignored by conven-
tional machine learning models in health 
care applications.

The new research, funded by the Na-
tional Institutes of Health in collaboration 
with Sutter Health, uses a deep learning 
model to enable earlier detection of the in-
cidents and stages that often lead to heart 
failure within 6-18 months. To achieve this, 
Sun and Choi use a recurrent neural net-
work (RNN) to model temporal relations 
among events in electronic health records.

Temporal relationships communicate 
the ordering of events or states in time. 
This type of relation is traditionally used 
in natural language processing. However, 
Choi saw a new opportunity to leverage 
the power of RNNs.

“I studied deep learning and I was 
wondering if RNNs could be introduced 
into health care. It is a very popular model 
for processing sequences and is tradition-
ally used for translation,” said Choi. 

By utilizing RNN, this algorithm can 
anticipate early stages of heart failure, 
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High-Performance Computing at CSE, 
Georgia Tech, and Beyond

White House and HIVE
CSE Chair David Bader is at the forefront 
of HPC field and has been instrumental 
in several large-scale initiatives over the 
years. During one of these initiatives, Bad-
er participated in setting the national HPC 
agenda at the White House at the National 
Strategic Computing Initiative (NSCI) An-
niversary Workshop in July 2016. Created 
via an executive order from President 

Barack Obama and the NSCI, the initiative 
is tasked with ensuring the U.S. continues 
to lead HPC development and utilization in 
coming decades.

Since then, Bader has also been 
leading several HPC initiatives, including 
a $6.8 million program from the Defense 
Advanced Research Projects Agency 
(DARPA) under the Hierarchical Identity 
Verify Exploit (HIVE) program. The project, 

Software Toolkit for Accelerat-
ing Graph Algorithms on HIVE 
processors (SHARP), aims to 
create an end-to-end graph 
processing system that utilizes 
edge computing to process 
data at a rate 1,000 times fast-
er than existing hardware and 
software techniques. Through 
SHARP, HIVE processors will 
have the ability to analyze an 
incredible amount of data from 
cellphones, social media and 
other sources, and demon-
strate the relationships among 
data points in real time.  

TACC/Frontera
Announced in August 2018, 
Georgia Tech is part of a team 
developing a new supercom-
puting system known as 
Frontera that will be located at 
Texas Advanced Computing 
Center (TACC) and funded by a 
$60 million award from the Na-

tional Science Foundation. Anticipated to 
begin operations in 2019, Frontera will be 
the fastest at any U.S. university, among 
the most powerful in the world, and will 
allow the nation’s academic researchers to 
make important discoveries in all fields of 
science, from astrophysics to zoology. 

The team from Georgia Tech is led 
by CSE Professor Srinivas Aluru, co-exec-
utive director of the Institute for Data En-
gineering and Science, and includes CSE 
faculty members Rich Vuduc, Edmond 
Chow, and David Bader. The team will 
evaluate possible architectures and tech-
nical designs of the Phase Two system. 
They will develop exascale-ready code for 
application areas including computational 
biology and computational chemistry. 
Georgia Tech faculty will also serve on 
the technical advisory committee for the 
project and are expected to be instrumen-
tal in the design, operation, and ultimately, 
the science conducted on Frontera. Tech 

FROM HELPING SHAPE THE WHITE HOUSE’S SCIENCE POLICY TO 

helping run one of the largest NSF Big Data hubs in the United States, at the 

Georgia Institute of Technology and the School of Computational Science 

and Engineering (CSE), we are setting the stage for high-performance computing 

(HPC) initiatives from academia to industry.

CSE, in particular, solves real-world problems in science, engineering, health, 

and social domains by using HPC, modeling and simulation, and large-scale big 

data analytics. At CSE, HPC is considered one of the school’s cornerstones with 

faculty and students alike leading the way in this rapidly-growing field.

researchers will also receive substantial 
access during the early operations phase.

Anticipated early projects on Frontera 
include analyses of particle collisions from 
the Large Hadron Collider, global climate 
modeling, improved hurricane forecasting, 
and multi-messenger astronomy. In addi-
tion to serving as a resource for the nation’s 
scientists and engineers, the award will 
support efforts to test and demonstrate the 
feasibility of an even larger future leader-
ship-class system – ten times faster than 
Frontera – to potentially be deployed as 
Phase 2 of the project and inform the devel-
opment of upcoming exascale systems. 

HPC Resource in Coda
CSE Professor and co-Executive Direc-
tor of the Institute for Data Engineering 
and Science (IDEaS) Srinivas Aluru led 
an effort that secured National Science 
Foundation (NSF) funding for a $5.3 
million high-performance computing 
resource that will be established at the 
Coda building in Tech Square. Also central 
to the award is HPC expert and CSE As-
sociate Professor Rich Vuduc, CSE Joint 
Professor and Professor in the School of 
Mechanical Engineering Surya Kalidindi, 
CSE Joint Professor and Professor in the 
School of Chemistry and Biochemistry 
David Sherrill, and Professor in the School 
of Physics Deirdre Shoemaker.

The HPC system will support 
data-driven research in astrophysics, 
biosciences, computational chemistry, 
and materials and manufacturing. It will 
also be used for numerous computational 
science projects and for the HPC research 
that underlies it all.

“This project is exciting from many 
perspectives, but especially how it is 
pushing forward data and high perfor-
mance computing research infrastructure 
at Georgia Tech,” said Aluru. “It reflects the 
teamwork of dozens of faculty, and also 
supports the work of over 50 research 
scientists and 200 graduate students.”

The system, which surpasses current 

campus capabilities, will be used for 
applications that require large memories 
or local storage, provide modern GPU ac-
celerators, and large storage capacity for 
data and simulation results. The new HPC 
acquisition, is also timely, coinciding with 
the unveiling of an 80,000 square foot data 
center in the new Coda building. Coda, the 
21-story, 650,000 square foot, new addi-
tion to Technology Square, lies adjacent to 
the Georgia Tech campus and major fiber 
pathways connecting the Southeast.

The School of CSE will be the only 
school moving in its entirety to the new 
mixed-use building mid-2019. Joining CSE, 
will be portions of Georgia Tech units from 
the Center for High Performance Comput-
ing led by Vuduc, the Machine Learning 
Center, the Institute of Data Engineering 
and Science led by Aluru, and the School 
of Interactive Computing.

You can read more about Coda on 

page 12 in this report.
Research enabled by the new system 

will aid several national initiatives in big 
data, including strategic computing, mate-
rials genome, manufacturing partnerships, 
and NSF-supported observatories such as 
the LIGO gravitational wave observatory, 
and the South Pole neutrino observatory 
known as IceCube. Additionally, one fifth 
of the system capacity will be dedicated 
to research activities of regional partners 
including minority institutions, and other us-
ers nationally through XSEDE participation.

“This award is a major boon for inter-
disciplinary research at Georgia Tech, one 
that will also be a valuable addition to the 
HPC-based research community national-
ly. With Coda opening its doors soon, this 
supercomputer will become the premier 
computing resource at Georgia Tech,” said 
Executive Vice President for Research 
Chaouki Abdallah. n

The system, which surpasses current campus capabilities, will be used for applications  
that require large memories or local storage, provide modern GPU accelerators,  

and large storage capacity for data and simulation results.
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As a unit of a globally recognized, Top 10 College of Computing, the School of Computational Science and Engineering 
boasts one of the most highly regarded graduate programs in the world. Students pursuing advance degrees from CSE 
are innovators, leaders, and entrepreneurs. At CSE, students have the unique opportunity to work side-by-side with some 
of the most brilliant researchers and computer scientists in the world to push forward on creating real-world solutions. 

CREATING THE NEXT
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“You receive training through 
coursework which enables you to think 
about problems at scale, so you learn 
about systems and algorithms as you’re 
doing your research. You’re always 
thinking about how your research applies 
to real world problems so it is a very 
different way of thinking.”  n

Chirag Jain
CSE Ph.D., High-Performance 
Computational Biology

“I think the biggest benefit of CSE from day 
one, is that it emphasizes multidisciplinary 
research. This emphasis, coupled with 
the immediate impact of our research, is 
a very unique aspect of CSE. I think that 
many institutions are now following this 
model slowly, but Georgia Tech is taking 
the lead for this approach which makes 
us very good candidates for future job 
prospects. Because we have an immediate 
impact on research and industry findings, 
for example, such as with analyzing social 
analytics to help data influencing – we are 
able to provide resolutions for real-world 
problems which is very exciting.”

Chirag Jain is a CSE Ph.D. student 
who specializes in high-performance 
computing (HPC) and computational 

me. They always provided dynamic work 
while solving for real-world problems that 
affect society.”  n

Minsuk (Brian) Kahng
CSE Ph.D., Visual Analytics

“Georgia Tech has a whole school 
dedicated to computational science 
and engineering, which means there are 
abundant opportunities to collaborate 
and solve interesting interdisciplinary 
problems with experts from various fields.” 

Minsuk (Brian) Kahng is a CSE Ph.D. 
student who was one of 39 students 
in North America to receive the 2018 
Google Fellowship award, and one of 
three students to receive the award in 
the area of Human-Computer Interaction 
(HCI) in the nation. His research aims 
to build visual analytics tools to help 
people explore, interpret, and engage with 
machine learning systems. 

“Visual analytics helps people make 
sense of large data and discover insights 
by effectively transforming data into 
meaningful visual representations and 
making it interactive. This helps people 
interpret complex deep learning models 
that use large data, by visualizing how and 
why the models work with the data and 
letting people interactively explore them.” 

Kahng has been working alongside 
Associate Professor Polo Chau to build 
visualization tools for deep learning models. 
His ActiVis visualization system has been 
deployed at Facebook, and recent work 
on educating non-experts, developed with 
Google researchers, has been open-sourced. 

His focus on interactive visualization 
abilities is the foundation for a future in 
which large swaths of information, such 
as in artificial intelligence and big data, 
can be quickly processed, and complex 
ideas, such as those used in deep learning, 
can understood by a larger audience 
– ultimately, increasing information’s 
accessibility and impact.

Ioakeim (Kimis) Perros
Ph.D. in CSE, Health Analytics
 
“I believe that the school of CSE provides 
a unique blend of computation and 
application aspects, both with respect to 

James Fox
Ph.D. in CSE, High-Performance Computing 
and Graph Analytics

“CSE has good connections with many 
different groups in government and 
industry organizations which lends to 
more opportunities overall to work on 
interesting problems, such as my time 
working at Oak Ridge National Laboratory 
(ORNL). You can always receive training, 
but the passion and excitement that 
is specific to CSE comes from the 
opportunity to work on these fascinating 
problems.” 

James Fox is a CSE Ph.D. with a 
specialization in high-performance 
computing and graph analytics and 
works under the direction of CSE Chair 
David Bader. Fox first began working 
with Bader’s group by way of introduction 
through previous projects with CSE Adjunct 
Research Scientist II Oded Green while still 
earning an MS in computer science.

“I started in computer science and 
when I was looking into different areas in 
computing when I decided to get a Ph.D. At 
the time I was working with Oded and did a 
few small projects working with CSE faculty 
while receiving my masters. This was the 
introduction I needed for David’s group 
which encouraged me to choose CSE.”

While Fox now finds passion and 
excitement in studying high-performance 
computing kernels, or the building blocks 
of graphs, he could not have disliked 
computing more when first attempting to 
learn in middle school. 

“At first, I found it really difficult and 
I shied away from it until the end of high 
school when I started learning more 
applicable math. However, in my senior 
year, I worked on a project that tied in 
the math portion with programming 
and became more confident in the 
programming aspect and decided to try it 
in college.”

Since this decision, Fox has gone on 
to hold internships in Workday, Lawrence 
Berkeley National Laboratory, and most 
recently, completed an internship at Oak 
Ridge National Laboratory as a graduate 
research assistant in the Discrete 
Computing Systems Group researching 
resilience in cyber physical systems. From 
his example and experience, it is clear 
that proficiency in computing is not met in 
standard approaches, but are best found 
in methods that tailor to individual talents 
and reasoning.

Overall, Fox holds that his time in CSE 
has been one that has been beneficial not 
solely because of what is taught, or by 
whom, but rather the methodology that 
CSE instills into its students.

biology under the direction of CSE 
Professor and IDEaS Co-director Srinivas 
Aluru. Under this specialty, Jain’s research 
focuses on scalable algorithms for data 
intensive computational problems in 
genomics. 

“We are like the helping hand that 
facilitates many biological data analysts 
and scientists with their work. There is 
plenty of data that needs to be analyzed 
out in the world and we help determine the 
how and how fast,” he explained.

Jain helps researchers with large data 
sets, particularly those in bioinformatics, 
by speeding up and accelerating data 
sequences to sort through and make 
sense of their own information. Most of 
his research findings have been published 
as open source information so others can 
analyze their own data properly. 

Jain joined CSE’s Ph.D. program in 
fall 2014 after completing his bachelor’s 
of science in computer science from 
the Indian institute of Technology Delhi. 
Since then, he has gone on to lead 
several research initiatives, including 
authoring the reproducibility proposal for 
the 2016 Supercomputing Conference’s 
Reproducibility Initiative. He has also held 
two internships at the National Institute 
of Health (NIH) where he worked on DNA 
sequence analysis via computational 
science and one internship at Intel 
working on accelerating pattern matching 
on general purpose processors.

“Computing, for me, is about getting 
to know how these machines work. When 
I started taking computing courses in high 
school, I discovered my passion. I realized 
that computers can never be boring for 

its educational content and the research 
focus of its faculty members. This gives 
the students an opportunity to develop 
diverse and transferable skills, after 
having worked on real-world and high-
impact problems. Georgia Tech provides 
an amazing environment for students to 
grow and prosper - I particularly admire 
the institute’s strong commitment to 
diversity, which reflects to the members 
of its community and the institute’s 
culture as a whole.” 

Kimis Perros is a CSE Ph.D. student 
who is focusing on developing machine 
learning and multi-linear algebra 
approaches to analyze healthcare data, 
such as electronic health records (EHRs). 
A primary goal of Perros’ research is 
streamlining important healthcare tasks, 
such as the identification of patient 
sub-groups sharing common clinically-
meaningful characteristics, otherwise 
known as phenotyping. 

“Phenotyping is fundamental for 
treatment development and management. 
However, it is extremely time-consuming, 
requiring clinical experts to manually 
synthesize the heterogeneous data 
available for each patient. My thesis 
work is about developing scalable 
algorithms and interpretable models to 
computationally tackle and automate this 
laborious healthcare task,” he said.

According to Perros, he first became 
interested in computers at a young age 
while still in elementary school. He has 
remained fascinated by them and their 
utilities since. As he explained, “I am still 
amazed by how humans can orchestrate 
the operation of computing devices to 
improve their quality of life.”

His fascination for improving quality 
of life through computational science has 
encouraged Perros to explore research 
through a diverse set of groups that 
specialize in health informatics. To date, 
he has held internships at the Health 
Informatics Division of Weill Cornell 
Medicine, the RD&D Department of Sutter 
Health, and the Healthcare AI group of 
Microsoft Research Cambridge.

“Through those internships, I was 
given the opportunity to collaborate and 
learn from leading machine learning, 
health analytics and clinical experts. I also 
got exposed to a wide range of important 
healthcare data challenges.”  n 

Kimis PerrosJames Fox Chirag Jain Brian Kahng



2 0 1 8  A N N U A L  R E P O R T   ///  1 11 0   ///  c s e . g a t e c h . e d u

The CSE Advantage

Whether developing research and methods in trademark areas like high-
performance computing, machine learning, or data science - CSE alumni are 
prepared to find effective solutions for any problems that arise while providing 
insight to push the boundaries on future abilities in fields throughout 
computational science and engineering. CSE’s multifaceted curriculum 
forges our students into a new type of computer scientist – who is capable of 
venturing into the intertwined disciplines our industry is producing.

Jiajia Li is a passionate software de-
veloper who recently graduated from 
CSE in spring 2018 with a focus in high 
performance computing (HPC) and is now 
working with the HPC group of Pacific 
Northwest National Laboratory (PNNL) in 
Richland, Washington. 

This is Li’s second Ph.D. after gradu-
ating with her first doctorate in computer 
architecture from the University of Chinese 
Academy of Sciences in 2013. In her con-
tinued academic work with CSE, Li earned 
her second Ph.D. under a similar vein as 
her first by focusing on two particular 
areas of computing: applications and HPC. 

Under the direction of CSE Associate 
Professor Jimeng Sun, the applications 
side of Li’s research aims to approach 
different methods of healthcare data 
analytics to accommodate the computa-
tional demands that large electronic health 
records (EHRs) put on a system. The HPC 
portion of her work, led by CSE Associ-

ate Professor Rich Vuduc, who was also 
Li’s Ph.D. thesis advisor, explores how to 
accelerate the rate and methods in which 
data can be computed within a system, 
such as EHRs. 

Although Li is just beginning her work 
at PNNL, she has the extraordinary benefit 
of being able to continue working on her 
research that she began during her time at 
CSE with Sun and Vuduc in her new role. 

However, she will also be working on an 
internal collaborative project that focuses 
on architecture with an aim to accelerate 
algorithms on GPU processors. 

“I am excited to see what I am able to 
learn while at PNNL. For me, it isn’t about 
the outcome, but rather what I can explore 
in the process along the way,” she said.

Li has received several awards during 
her academic career, including the IBM 
Ph.D. Fellowship in 2017-2018, which hon-
ors exceptional Ph.D. students who have 
an interest in solving problems that are 
important to IBM and fundamental to inno-
vation in many academic disciplines and 
areas of study. Li’s other research interests 
lie in numerical linear algebra optimization 
and parallel computing on multi-core and 
distributed CPU and co-processors. 

“CSE has helped me tremendously. 
I’ve been able to develop very strong 
relationships with professors, which in 
turn has introduced me to numerous 
faculty outside of CSE and proven very 

useful when thinking about possible future 
collaborations or work. My work and I 
have also had a lot of exposure through 
conferences that were organized or heavily 

“CSE has helped me tremendously. I’ve been able to develop very 
strong relationships with professors, which in turn has introduced 

me to numerous faculty outside of CSE and proven very useful when 
thinking about possible future collaborations or work.” 

 —Jiajia Li, Ph.D. in CSE; High Performance Computing

LLUÍS MIQUEL MUNGUÍA

attended by CSE faculty, which has been 
great for sharing my work to a much wider 
audience.” n	

Lluís Miquel Munguía is a software 
engineer who is enthusiastic about 
applying High Performance Computing to 
large-scale real world scientific problems, 
machine learning, and data analytics. 
Munguía recently graduated with his 
Ph.D. from CSE in fall 2018 and has since 

moved on to work on performance mod-
eling and co-design of Machine Learning 
accelerators at Google. 

While at CSE, Munguía studied under 
the supervision of CSE Chair and Pro-
fessor, David Bader, with a focus on the 
application of HPC algorithms to speed up 
the solving of discrete optimization and 
stochastic integer optimization problems. 
But, has since changed directions in terms 
of his research in his new role. 

“Currently, I am focusing on something 
that is very different from what I studied,” 
he explained. “I have never been this close 
to hardware before, but my job does have 
a big research component after all. My 
approach to problem solving ties a lot with 
CSE at its core. CSE is a transversal school 
that aims to bring the benefits of HPC 
and Machine learning to many fields and 
disciplines across science. As a result, CSE 
students and researchers are constantly 
exposed to a variety of domains of exper-
tise and thought processes.”

In his current role, he is part of Google 
Platforms. The division is tasked with 
maintaining and improving the infrastruc-
ture that supports all of Google’s services 
across the globe. The datacenter system, 
as Munguía describes, is more or less a 
massive distributed supercomputer at 
planet scale.

Munguía’s focus for now, is on the 
performance analysis and co-design of 

EISHA NATHANJIAJIA LI 

current and future TPUs, Google’s latest 
machine learning accelerators. “Google 
has its own set of chips designed in-house 
that exclusively focus on accelerating 
deep learning workloads, such as image 
recognition or text translation. My focus 
is on the characterization of their power 
performance, so that we can gain insights 
that may help improve the next genera-
tion of chips. The effort goes the other 
direction as well: we hope to improve the 
power efficiency of datacenters after the 

accelerators are deployed at large scale,” 
said Munguía.

Munguía accredits his evolution and 
transferability of skills to both his personal 
infatuation with computers, tenacity, and 
CSE’s core methodology that encourages 
collaboration in all areas.

“I first became interested in computing 
when my dad gave me his computer when 
I was 7 years old and I played with it in my 
room. I’ve been connected with computers 
since an early age and it has been in con-
stant evolution since, from my time as un-
dergrad in Barcelona, to when I was a Ph.D. 
student in CSE, to my role now in Google”. n

Eisha Nathan recently graduated from 
CSE with a Ph.D. in spring 2018 with a 
concentration in graph analytics and now 
serves as a staff scientist at Lawrence 
Livermore National Laboratory (LLNL) in 

the computational mathematics group. 
In her current role at LLNL, Nathan works 
primarily on graph analysis – the same 
area she worked on under CSE Chair David 
Bader’s direction at CSE. 

Being with David’s group provided a 
lot of exposure to networking opportunities 
for internships which really contributed a 
lot to where I am today, especially meeting 
the other students in the lab,” she said.

According to Nathan, CSE was a direct 
path to her current role at the laboratory 
as one-third of her thesis was even done in 
tandem with an active LLNL project, which 
provided a direct link to the lab’s research, 
environment, and culture. 

Nathan held two internships in the 
summers of 2016 and 2017 at LLNL 
before graduating with her Ph.D. from CSE. 
During which, she was able to work under 
a mentor who’s work inspired her thesis 
project based on centrality measures and 
graphs that focused on finding the most 
important vertices in a network. Remark-
ably, Nathan’s mentor was also able to 
serve on her thesis committee at CSE.

Nathan’s research focuses on compu-
tational science with a heavy emphasis in 
mathematics and specializes in numerical 
and dynamic algorithms for centrality mea-
sures on graphs. Before coming to Georgia 
Tech, she graduated with a B.S. in mathe-
matics and a B.S. in computer engineering. 
However, upon looking for programs to 
continue her education, Nathan aimed to 
find a school that offered mathematics 
and computing that catered to her strong 
skill set in computation.

“When I was applying to the Ph.D. 
program, I was looking for computation-
al-based programs. Most other schools 
just had electrical and computer engi-
neering or computer science. I liked that 
Georgia Tech had the focused School of 
CSE that specifically focuses on computa-
tional research.” 

During her time at Georgia tech, Na-
than was the recipient of two fellowships, 
including the National Physical Science 
Consortium Fellowship and the Presiden-
tial Fellowship from Georgia Tech. n

“My approach to problem solving ties a lot with CSE at its core. CSE 
is a transversal school that aims to bring the benefits of HPC and 
Machine learning to many fields and disciplines across science.”

—Lluís Miquel Munguía, Ph.D. in CSE; High Performance Computing

“Being with David’s group provided a lot of exposure to networking 
opportunities for internships which really contributed a lot to where 

I am today, especially meeting the other students in the lab.” 
—Eisha Nathan, Ph.D. in CSE; Graph Analytics



Faculty
Srinivas Aluru
Professor
Ph.D., Iowa State University, 1994 
IEEE and AAAS Fellow, NSF CAREER 
Award

David A. Bader
Professor and Chair 
Ph.D., University of Maryland, 1996
IEEE and AAAS Fellow, NSF CAREER 
Award

Mark Borodovsky
Regents’ Professor, Joint with Wallace 
H. Coulter Department of Biomedical 
Engineering  
Director, Center for Bioinformatics and 
Computational Genomics  
Ph.D., Moscow Institute of Physics and 
Technology, 1976

Ümit V. Çatalyürek
Professor, Associate Chair for Academic 
Programs
Director, CSE Graduate Programs  
Ph.D., Bilkent University, Turkey, 2000
IEEE Fellow, NSF CAREER Award

Polo Chau 
Associate Professor  
Associate Director, MS Analytics
Ph.D., Carnegie Mellon University, 2012
Raytheon Faculty Award, James Edenfield 
Faculty Fellowship

Edmond Chow
Associate Professor
Ph.D., University of Minnesota, 1997
PECASE Award, ACM Gordon Bell Prize

Barry Drake
Senior Research Scientist, Joint with 
Georgia Tech Research Institute of Cyber 
Technology and Information Security,
M.S., University of Washington 

Jon Duke
Director, Center for Health Analytics and 
Informatics; Principal Research Scientist, 
Joint with Georgia Tech Research Institute
M.S., Indiana University, 2010
M.D., Harvard Medical School, 2000 

Richard Fujimoto
Regents’ Professor
Ph.D., University of California, Berkeley, 
1983 
ACM Fellow

Felix Herrmann
Professor, Joint with School of Earth and 
Atmospheric Sciences and School of 
Electrical and Computer Engineering,
Ph.D., Delft University of Technology, 1997,
Georgia Research Alliance Eminent 
Scholar in Energy, 2019 Distinguished 
Lecturer of the Society of Exploration 
Geophysicists 

Tobin Isaac
Assistant Professor
Ph.D., University of Texas at Austin, 2015
ACM Gordon Bell Prize 

Surya Kalidindi
Professor, Joint with School of Mechanical 
Engineering 
Ph.D., Massachusetts Institute of 
Technology, 1992
DoD Vannevar Bush Faculty Fellowship

Haesun Park
Professor 
Ph.D., Cornell University, 1987 
IEEE Fellow, SIAM Fellow

Renata Rawlings-Gross
Senior Research Scientist, Co-Executive 
Director of South Big Data Regional 
Innovation Hub
Ph.D., University of Michigan, 2010
AAAS Science Policy Fellow

Jason Riedy
Senior Research Scientist
Ph.D. University of California, Berkeley, 2010

Jennifer Salazar
Senior Research Scientist, IDEaS Director of 
Communications
Ph.D., University of Illinois at Chicago, 2007

David Sherrill 
Professor, Joint with School of Chemistry 
and Biochemistry  
Ph.D., University of Georgia, 1996

Le Song
Associate Professor
Ph.D., University of Sydney and National ICT 
Australia, 2008  
NSF CAREER Award

Jimeng Sun
Associate Professor
Co-director for Center for Health Analytics 
and Informatics
Ph.D., Carnegie Mellon University, 2007

Rich Vuduc
Associate Professor, Director of the Center 
for High-Performance Computing 
Ph.D., University of California, Berkeley, 2004
NSF CAREER Award

Hongyuan Zha
Professor
Ph.D., Stanford University, 1993

Chao Zhang
Assistant Professor *2019*
Ph.D., University of Illinois at Urbana-
Champaign, 2018
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Midtown Atlanta. It is a magnet for tech 
startups and university spinoffs and 
serves as an urban “main street” for the 
campus and community. 

Along with the new NCR world 
headquarters under development and 
Tech Square Labs, the eight-block Tech 
Square campus will soon total three 
million square feet of commercial space 
with more than $1 billion invested.

With it’s innovative design that 
embodies the next generation of office 
space, and its position at the heart of 
the city’s tech ecosystem, Coda at Tech 
Square will be an iconic landmark for 
Georgia Tech and the city of Atlanta.

CODA
Announced in April 2016 by Georgia 
Tech and renowned Atlanta developer 
John C. Portman and Associates, 
Coda at Tech Square will be a uniquely 
collaborative development.

Once it opens for business in 2019, 
the approximately 750,000-square-
foot, mixed-use project will be home to 
Georgia Tech’s interdisciplinary high-
performance computing (HPC) center 
and the School of Computational Science 
and Engineering (CSE).

Along with Georgia Tech’s HPC 
center and CSE, the Coda complex will 
feature 620,000 square feet of office 
space dedicated to creating unparalleled 
collaboration between academia and 
industry. A central core connecting the 
building’s two towers will in part foster this 
collaboration. Connecting every floor from 
top to bottom, this core will be a gathering 
place within this unique building.

The Coda project will also include 
40,000 square feet of retail space, which 
will incorporate the adaptive reuse of 
the historic Crum & Forster Building. 
Highlighted by a massive interactive 
media wall, this area will be accessed 
by an open-air plaza that is destined 
to become an outdoor living room for 
Midtown Atlanta.

Coda represents the next phase of 
Georgia Tech’s Technology Square – 
Atlanta’s most sought-after neighborhood 
for technology and science-based 
companies.  Tech Square connects 
the intellectual capital of Georgia Tech 
with the thriving business community in 


