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Research question #1:
@ How can we develop portable and efficient CFD codes for large-scale
simulations on modern supercomputers?

1995 2000 2005 2010 2015 2020

Vi Vi 1%
Technology Trends in HPC G dup &

single-core CPU clusters .. multi-core CPU clusters .. hybrid clusters >

< & \@‘\;\o\a

1.
X.Alvarez, A.Gorobets, F.X.Trias. A hierarchical parallel implementation for heterogeneous computing. Application to
algebra-based CFD simulations on hybrid supercomputers. Computers & Fluids, 214:104768, 2021.

A Alsalti-Baldellou, X.Alvarez-Farré, F.X.Trias, A.Oliva. Exploiting spatial symmetries for solving Poisson’s equation.
Journal of Computational Physics, 486:112133, 2023.
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HPC2: portable, algebra-based framework for heterogeneous computing is being
developedl. Traditional stencil-based data and sweeps are replaced by algebraic
structures (sparse matrices and vectors) and kernels. SpMM-based strategies to increase
the arithmetic intensity are being considered?.
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Motivation

Research question #2:
o Will the complexity of numerically solving Poisson’s equation
increase or decrease for very large scale DNS/LES simulations of
incompressible turbulent flows?

DNS?3 of the turbulent flow around a square cylinder at Re = 22000

3F.X.Trias, A.Gorobets, A.Oliva. Turbulent flow around a square cylinder at Reynolds

number 22000: a DNS study, Computers&Fluids, 123:87-98, 2015.
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Smaller and smaller, but how much?
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Homogeneous isotropic turbulence

Kolmogorov theory predictions
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SpNS: pseudo-spectral CFD code publicly available at https://github.com/adalbal/SpNS.
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On-going and near future research:
@ Carrying out simulations at higher Re)

@ Extending the analysis to more complex flows
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