
ExaHyPE: Vertical tasks updates

Current progress

● Memory pools are in place. ExaHyPE can offload to GPUs with zero transfer between 
CPU-GPU (exceptions: output plotting, dynamic AMR)

● Computation (time stepping) is now split from traversals

○ Traversals are for bookkeeping, filling the solver-owned memory pools in parallel
○ After grid construction, traversals are disabled
○ Pure computation/time stepping on GPU (or CPU) remains
○ Traversals are enabled again, only when the grid is triggered to change (dynamic AMR) 

and load needs to be rebalanced (dynamic load balancing)
○ Only then, the memory pools are updated for the new topology

● Everything stays lock-free

● GPU-aware P2P communication of halo data (via dedicated boundary memory pools)



ExaHyPE: Vertical tasks updates

Next steps

● Cleanup code, validation tests, and performance / strong scaling tests
● Overlap of computation and communication
● Test and benchmark with dynamic AMR and load balancing
● Profiling and optimizations of (GPU) compute kernels

POP MUST MPI correctness analysis (SLSR_014)

● Finished
● No major concerns found
● Minor issues: Leaked MPI resources during shutdown (e.g. MPI datatypes; fixed now)
● One data race found in the point source initiatializion in ExaHyPE (fixed now)
● ExaHyPE contributed to some MUST fixes:
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