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Introduction Working Example

“* Motif counting seeks to count small patterns in large networks
% Useful for finding similarity across networks, determining
function of proteins, and clustering [1] ‘
% Current methods assume a static network [2]. However,
real-world networks change over time
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' ' We show all k<5 motif frequencies for an edge (in red) for a static graph as
well as after applying set of updates. For the original graph (left) the edge
has 2 wedges, 1 triangle, 1 4-path, 2 tailed-triangles, and 1 diamond. For the

updated graph (right), the motifs incident to the same edge are 2 wedges, 2

We develop a tool to quickly count the local k-sized motifs in triangles, 1 4-path, 4 tailed-triangles, and 1 diamond.
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Background

*» Given an original graph G = (V,E) , by applying a batch of
: ginal graph G = (V,E) , by applying _ Orkut Pokec
updates, B, of either inserted or deleted edges, we obtain the A —
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% All k<5 motifs and labeled orbits are listed below: BHGRSSOTRHISES Number of Threads
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Top: Results using OpenMP on two datasets: Orkut and
Pokec with 1M updated edges and update ratios of 0%
insertions and 100% deletions, 50% insertions and 50%
deletions, and 100% insertions and 0% deletions. Our
algorithm, ParadyMS, beats the baseline[2] while still

For each updated edge e, in parallel

1) Enumerate all distance-1 neighbors

2) Enumerate distance-2 neighbors ‘
3) Construct all k<4 motif local counts from listed neighbors in

. constant time , L | demonstrating scalability across different number of threads.
Finally update the local frequencies of motifs in G to obtain Bottom: Execution time of our algorithm running on a single

counts for G A100 GPU with on Orkut dataset with 1M edges changed
compared to running on an Intel Sapphire Rapids CPU

Parallelize with OpenMP (outer loop) and Cuda (nested using all 112 cores.

parallelization) using Kokkos C++ Performance Portability
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