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ExaGraph: Combinatorial Methods for 
Enabling Exascale Applications

cuRipples: Scalable Influence Maximization on multi-GPUs

Fully-parallel protein similarity graph computation
● Similarity graph generation is the bottleneck for 
protein clustering application in ExaBiome

● Both the k-mer index creation and querying are 
fully parallelized

● Relies on sparse matrix computations, followed 
by pairwise alignment.

● Generalizable to more sensitive indices through 
inexact k-mer matching

SPHYNX: Spectral Partitioning on HYbrid aNd aXelerator-enabled systems

Comparison on 24 GPUs against ParMETIS (24 MPI ranks) on Summit:
• On ASIC_680k, it is 54x faster with 1.66x increase in cutsize
• On com-Orkut, it is 27x faster with 1.95x increase in cutsize
• On cit-Patents, it is 2.3x faster with 3.79x increase in cutsize

 

● Applied improved edge cover algorithms to 
solve the adaptive anonymity problem

● Enables solution of problems three orders of 
magnitude larger than previous work, in 
minutes on parallel machines

Scalable graph ½ approximate matching and clustering

● Vite performs graph 
clustering

● Results show good 
performance and 
quality on KNL nodes 
of ALCF Theta

● Developed UPCXX versions of ½ 
approx. matching (joint work with 
LBL Pagoda team)

● UPCXX-RMA version beats the 
MPI RMA (+neighbor collective) 
by 2-4.6x

● UPCXX-RPC version improves 
productivity (reduced LoC)

Sandia National Laboratories is a multimission laboratory managed and operated by National Technology and Engineering Solutions of Sandia, LLC., a wholly owned subsidiary of Honeywell International, 
Inc., for the U.S. Department of Energy's National Nuclear Security Administration under contract DE-NA-0003525.

● First graph partitioning tool for GPU-enabled distributed-memory systems
● Based on Trilinos, uses Kokkos & KokkosKernels for portability across architectures
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