
The 9th European Congress on Computational Methods in Applied Sciences and Engineering
ECCOMAS Congress 2024

3-–7 June 2024, Lisbon, Portugal

Performance Analysis of SpMM in Distributed Parallel CFD
Simulations

Xavier Álvarez-Farré1, Àdel Alsalti-Baldellou2, Manuel Rodrigues1, F. Xavier
Trias2

1 High-Performance Computing and Visualization Team, SURF,
Science Park 140, 1098 XG Amsterdam, The Netherlands

{xavier.alvarezfarre, manuel.torresrodrigues}@surf.nl
2 Heat and Mass Transfer Technological Center, Technical University of Catalonia,

Carrer de Colom 11, 08222 Terrassa (Barcelona), Spain,
{adel.alsalti, francesc.xavier.trias}@upc.edu

Keywords: Distributed memory, parallel computing, extreme-scale simulations, sparse
algebra, SpMM

Sparse matrix-vector product (SpMV) is the most computationally expensive routine
in many large-scale simulations relying on iterative methods. Despite significant efforts
dedicated to optimizing SpMV for various applications and cutting-edge computing envi-
ronments, its low operational intensity poses strong limitations on its performance.

In some cases, a sparse matrix is to be multiplied by a set of vectors. For instance,
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Such a formulation applies to several scenarios in numerical algorithm implementations that
are increasingly common. Examples are spatial reflection symmetries [1], parallel-in-time
methods [2], multiple transport equations, or multiple parameter simulations [3].

This work is devoted to comprehensive performance analysis of the sparse matrix mul-
tiplication with multiple right-hand sides, also known as sparse matrix-matrix product
(SpMM), in distributed-memory parallel CFD simulations.
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