
Graph Analytics in the Exascale Era

Dr. Mahantesh Halappanavar, Chief Scientist 
Data Sciences and Machine Intelligence Group

Pacific Northwest National Laboratory, Richland, WA

Emergence of large-scale data sets has ushered in a new
era of data-driven discovery in science —and beyond—that
is enabled by advances in artificial intelligence techniques
and high-performance computing. Graph analytics is a
rapidly emerging area of research and application that
enables several classes of applications. Generalization of
graph algorithms in the form of combinatorial optimization
has numerous applications in scientific computing and
data-driven discovery. Despite widespread use, efficient
parallel tools for graph analytics are hard to come by,
especially when targeting the hybrid CPU-Graphics
Processing Unit architectures at extreme scales. In this talk,
we will present our latest work (current fastest) on multi-
GPU systems for two prototypical graph problems: graph
clustering and influence maximization. We will
demonstrate substantial gains in performance not only on
PNNL systems but also on the current #1 supercomputer,
Summit. We will also present case studies from several
scientific domains of importance to the DOE.
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Mahantesh Halappanavar, Ph.D., is the Chief Scientist of the Data
Sciences and Machine Intelligence Group at the Pacific Northwest
National Laboratory. His research has spanned multiple technical foci,
and includes combinatorial scientific computing, design and implementation
of parallel graph algorithms, machine learning, and diverse scientific
computing applications. He is an Adjunct Professor at Washington State
University in Pullman and a senior member of ACM and IEEE.

Topical Areas: Applied & Computational Math; Computational Science &
Engineering; Computer Science; Data Science; High Performance Computing

Topic/Methods/Domain: Graph analytics is a rapidly emerging area of
research and application that enables several classes of applications.
Generalization of graph algorithms in the form of combinatorial
optimization has numerous applications in scientific computing and data-
driven discovery. Despite widespread use, efficient parallel tools for graph
analytics are hard to come by, especially when targeting the hybrid CPU-
Graphics Processing Unit architectures at extreme scales. Exascale
computing platforms very simply refer to systems that can achieve exa
(10^18) floating point operations per second. However, in practical terms
exascale systems will offer an unprecedented amount of parallelism (tens of
billions of hardware threads) and memory (tens to hundreds of petabytes).
The hierarchical nature of these systems provide significant challenges for
applications, especially graph algorithms.
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