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State-of-the-art MPK
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Integration to solvers and preconditioners.
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Use of RACE does not change convergence. Bitwise accurate.

Combining preconditioners with MPK
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Showcase: Nalu-Wind

Nalu-Wind [7] is a
CFD code used for
simulation of wind
turbines.

Nalu-Wind solves
Navier-Stokes
equation on an
unstructured grid.
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Polynomial
preconditioners

are perfect for
MPK.

M_lx — p(A) — AO
+1,Ax + 1,A%x + -

It requires high

power in MPK =>
RACE extremely
effective.
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Solving largest linear system
of equation in Nalu-Wind, i.e.,
momentum equation, with

various preconditioners.
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https://github.com
/RRZE-HPC/RACE
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Jacobi + Polynomial
preconditioner (deg 80)

Outlook

RACE MPK very effective:
up to 4x speedup.

Benefits various iterative
solvers.

Can be combined with
preconditioners.

Adds another dimension
to solver tuning.

Future work

Distributed MPI parallel
version coming soon
Q3 2023).

Feasibility study on GPUs
under progress.




