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Performance (Gflop/s) CPU Saturation GPU Saturation C2070 GPU Saturation K40c cuBLAS SGEMM K40c cuBLAS SGEMM C2070 8 Core CPU MKL SGEMM 1. Performance of compute kernels on CPU and GPU dep lem granularity

How big should a task be?

Tuning the tile size?

• B = "big" tile size, for GPUs 

[0][0], inout:B[1][0]) TRSM(A[0][0], B[1][0]) #pragma omp task \ depend(in:A[1][0], in:B[0][0], inout:B[0][1]) GEMM(A[1][0], B[0][0], B[0][1])
... 

NumPEx project

•

  of compute kernels on CPU and GPU dep lem granularity How big should a task be? GPUs • Have thousands for cores to feed • Newer generations require yet larger sizes • Can run several kernels at the same time • Still limited https://starpu.gitlabpages.inria.frCan use parallel implementations (e.g. from MKL) • But better have subtasks to interleave them How big should a task be? How size does not fit all Gwenolé Lucas experimented with Chameleon • Cholesky inversion • 2 NVIDIA V100 • 2 Xeon Gold 6142 • Different matrix tile sizes : 2880 / 960 / 320 https://starpu.gitlabpages.inria.fr

•Figure 5 .

 5 Figure 5. Performance for different tile size parameters (DPOTRF, using 1 GPU on Bunsen).

FromFigure 6 .

 6 Figure 6. Performance of h-PaRSEC Cholesky and QR com when both employ the same tile size for kernels executed on

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

From PARSEC : « Hierarchical DAG Scheduling for Hybrid Distributed Systems », Wu, Bouteiller, Bosilca, Faverge, Dongarra

https://starpu.

How big should a task be?

From CEA : « A hierarchical fast direct solver for distributed memory machines with manycore nodes », Augonnet, Goudin, Kuhn, Lacoste, Namyst, Ramet core (2,620 seconds). We can thus compare the speedup obtained within a KNL in Figure 20. We obtain a parallel ef ciency of 78.2% instead of 49.9% on 64 cores. It is also worth noting that this is very challenging testcase because there is only 56MB of data per core in average when using 64 threads. On the distributed memory side, Figure 22 shows the strong scalability of a sphere testcase with 867000 unknowns on several nodes of TERA1000-1. In addition to the ideal scaling line, three other lines depict the time performances