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Discovering and Maintaining Dense Hierarchies

Goal: Uncover dense regions and 
hierarchies in graphs that 
continuously change

Approach: Reframe the more 
effective nucleus problem into a 
common core problem

Solve this quickly and in parallel
with local algorithms
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Addressing Variability in Dynamic Graphs

Problem: dynamic graph algorithms 
experience significant variability in 
latency and even output

This is seen both theoretically and 
empirically

We need to address this with new 
systems and algorithms that 
address variability directly
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Srinivas Eswar

Ph.D. Student in CS
5th year

Advised by Dr. Richard Vuduc and Dr. Haesun Park
Research areas: HPC, Matrix/Tensor Factorizations
Interned at Arm and Oak Ridge National Laboratory
Worked at Citibank

M.S. CS from Georgia Tech (2016)
B.E. and M.Sc. Computer Science and Mathematics from  BITS-Pilani (2012)
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Nonnegative Matrix Factorization
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Who is who, and doing what , in CSE @ GT?

Samples of papers from the last few years.
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HPC in biology
Using parallel computing in bioinformatics and the 
modeling and analysis of complex biological 
systems.

Srinivas Aluru
Executive Director of IDEaS
AIAA, IEEE, SIAM Fellow

Winner: Best 
Student Paper 
Award, SCÕ15
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Bioinformatics algorithms
Developing algorithms for inferring genome function 
from its primary structure, particularly the gene 
finding algorithms

Mark Borodovsky
AIMBE Fellow, RegentsÕ Professor
Joint with Biomedical Engineering
Founder of the GT Bioinformatics graduate program
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Principal state diagram of the generalized hidden Ma rkov 
model (GHHM) of prokaryotic genomic sequence.
GeneMarkS-2 Ð self-training gene finder is a core of NCBI 
genome annotation pipline (805 citations since 2016)

Genome Research, 
2018

GeneMark-ES has no analogs among bioinformatics tools 
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Better

HPC & Translational data analytics
Developing scalable algorithms and systems to solve 
large-scale scientific computing, genomic and 
biomedical problems.

†mit ‚atalyŸrek
IEEE& SIAM Fellow, CSE Assoc. Chair
board game geek

An Iterative Global Structure-Assisted Labeled Network Aligner

Abdurrahman Ya!ar
School of Computational Science and Engineering

Georgia Institute of Technology
Atlanta, Georgia

ayasar@gatech.edu

†mit V. ‚atalyŸrek
School of Computational Science and Engineering

Georgia Institute of Technology
Atlanta, Georgia
umit@gatech.edu

ABSTRACT
Integrating data from heterogeneous sources is often modeled as
merging graphs. Given two or more ÒcompatibleÓ, but not-isomorphic

Merging two graphs involves identifying each vertex in a graph
with a corresponding vertex (i.e., representing the same entity)
in the other graph, whenever such corresponding vertices exist.
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Partitioning a DAG in a way that the resulting partit ions also 
form a DAG.
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ÒData sensemaker,Ó fights bad guys| Co-director, MS Analytics | ML Area Leader

!"#$%&'()'"*&%&+ ,( -%./"0%1"2%3&
-.&/&0/1 "#)+(1'&.()21 $#)+(1'3'1(&0/1 %&&'(#)&*#+,-.*(%/,-0,1#20''0&,3(4/'.#-/%/#$#56#7&-.'(8

-*.)&/$#**4$5$61&/(78&',1$#'&37$9)+)+,$5$:);<&/)=&()*+

6<>&+ ?.1+(1'14$"@ 98$;1.<')(A$5$B'&<4

http://bit.ly/GTCSE2020


Follow along at bit.ly/GTCSE2020

Elizabeth Cherry
Computational modeling of cardiac arrhythmias
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Edmond Chow
PECASE for research + best CSE cocktails

Scientific Computing at Extreme Scales
! Numerical linear algebra Ð design of highly parallel methods

! Scalable algorithms for computational physics Ð FMM and hierarchi cal matrices

! Quantum chemistry and materials science on GPU clusters

! Scientific machine learning Ð ML for scientific computing and  numerical methods for ML

http://bit.ly/GTCSE2020


Follow along at bit.ly/GTCSE2020

Richard Fujimoto
RegentsÕ Professor, and all-around ninja

Parallel discrete-event simulation
Analyzing transportation systems, communication 
networks, and defense systems, on machines from mobile 
real-time platforms to supercomputers.
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ML & HPC in seismic imaging
Using DSLs, serverless Cloud Computing, Machine 
Learning, and Compressive Sensing to tackle large-
scale wave-based inversion problems.

Felix J. Herrmann
GRA Eminent Scholar, Chair in Energy
2019 Distinguished Lecturer SEG
https://slim.gatech.edu/

www.devitoproject.org

Architecture and performance of Devito, a system for
automated stencil computation

FABIO LUPORINI,Imperial College London
MATHIAS LOUBOUTIN,Georgia Institute of Technology
MICHAEL LANGE,European Centre for Medium-Range Weather Forecasts
NAVJOT KUKREJA,Imperial College London
PHILIPP WITTE,Georgia Institute of Technology
JAN H†CKELHEIM,Imperial College London
CHARLES YOUNT,Intel Corporation
PAUL H. J. KELLY,Imperial College London
FELIX J. HERRMANN,Georgia Institute of Technology
GERARD J. GORMAN,Imperial College London

github.com /slimgroup/ JUDI.jl

arxiv.org/pdf/1807.03032.pdf
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Tobin Isaac
PhD (2015), UT Austin, Awarded 
2016 SIAM/Supercomputing Early 
Career Prize

Applied math & numerical analysis
Developing Bayesian inversion techniques for 
models governed by large, complex systems; 
atmospheric modeling and weather prediction

ACM Gordon Bell Prize
@SC 2015
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Srijan Kumar
Assistant Professor, PhD (2017), Stanford postdoc 
Creating a safer web for everyone 

Data Science to Improve Web Safety, Integrity, and Well- being
Inventing network science, user modeling, and machine learning m ethods to model human 
behavior and improve web and social media. We develop actionable insights for enable efficient 
decision making. Our models are used at Wikipedia, Facebook, Twitter, and Flipkart. 

Web Integrity Health & SafetyNetwork Modeling

http://bit.ly/GTCSE2020
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Haesun Park
CSE Chair & RegentsÕ Professor
SIAM & IEEE Fellow, & pianist! 

Data and visual analytics
Bringing numerical linear algebra and optimization to bear 
new data analysis and mining, for missing value estimation, 
nonnegative matrix factorization, tensor computations, É
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B. Aditya Prakash
Associate Professor, PhD (2012) CMU, 
loves ÔdataÕ and plays the Tabla! 

Data science and machine learning
Emphasis on solving big-data problems in networks 
and sequences, motivated from high-impact 
applications such as epidemiology, public health, 
urban computing, the web and security. 

Other COVID-19
Response Activities

Teaching new class in Fall 2020!
CSE 8803 EPI: Data Science for 

Epidemiology

http://bit.ly/GTCSE2020
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David Sherrill
ACS, APS, AAAS Fellow
Theoretical and Computational Chemist

Models and algorithms for quantum chemistry
New approximations to the Schršdinger Equation
New algorithms for efficient implementation
The most popular open-source quantum chemistry code, Psi4

Methods for computer-aided drug design
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Le Song
Razor sharp and having unbounded energy

Statistical machine learning
Nonparametric kernel methods, graphical models, time 
series, distributed learning, with applications in the analysis 
of text, images, networks, biological systems, & social media.

Best Student Paper
@AISTATS 2016
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Rich Vuduc
Professor, HPC Guru

Time, energy, power, & reliability in HPC
Developing new models for analyzing algorithms, software, 
and machines under limits on seconds, Joules, and Watts.
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Hongyuan Zha
Former yahoo from Yahoo! (or rather, Inktomi)

Computational math & machine learning
Bridging scientific computing and machine learning to solve 
problems in web search, text mining, and network analysis.
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Chao Zhang
PhD (2018), UIUC

Data mining and machine learning
Developing label-efficient and robust machine learning 
algorithms for task support and decision making, with a focus 
on text data analysis and spatiotemporal data mining.
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Xiuwei Zhang
Computational Biologist

Models and algorithms for single cell data
Developing computational tools to study mechanisms i n cell development and differentiation

Every cell 
is unique; 

We aim at understanding 
the function of each cell 
using data measured from 
multiple modalities of a cell

Our computational tasks:

- Cluster the cells to find new cell types while 
integrating multiple data types

- Infer causality relationships between genes to 
understand mechanisms that control gene functions 

- Develop in silico simulators which simulate realistic 
data as benchmark systems to evaluate new 
methods

The types of data are usually in the form of high-
dimensional matrices


