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Finite Element Simulations on Unstructured Grids
The discretization engine at the core of many HPC applications
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Hierarchical Data Structures Expose Parallelism
Finite elements at global, device/rank, element, and quadrature point level
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FEM Decomposition the Foundation for HPC Algorithms

Decompose A into parallel, mesh, finite element, and components
A=P'G'B"DBGP
global domain sub-domains elements quadrature D
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pPT GT BT
T-vector L-vector E-vector Q-vector

= Store only D, evaluate action of B via B4
= Batched tensor contractions (B4 the same)

D

Compute and store BT D B
Batched GEMMs (B the same)
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CEED Diffusion Benchmark in MFEM s CEEL
Using libCEED'’s cuda/gen and cuda/magma-det backends N osoae oiscrenizaTions
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[DOFs x CG iterations] / [MPI tasks x seconds]

[DOFs x CG iterations] / [compute nodes x seconds]
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