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Deux obsessions : MPI et AVX



https://trex-coe.eu/events/trex-build-system-hackathon-8-12-nov-2021

Todd Gamblin (Spack)

https://trex-coe.eu/events/trex-build-system-hackathon-8-12-nov-2021
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I InfiniBand (UCX, rdma-core)
I InfiniPath/TrueScale (PSM)
I Omni-Path (PSM2)
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La jungle
des extensions vectorielles



SSE2 (ca. 2003) AVX-512 (2013)

SSE3 x86_64 AVX2

SSSE3 AVX



bonnel haswell broadwell

silvermont ivybridge skylake

core2 sandybridge skylake-avx512

nehalem westmere etc...



code GEMM 240x240x240
Eigen (x86_64 baseline) 11 Gflops/s
Eigen -march=westmere 12 Gflops/s
Eigen -march=sandybridge 20 Gflops/s
Eigen -march=skylake 36 Gflops/s
OpenBLAS 16 Gflops/s

guix shell eigen-benchmarks -- benchBlasGemm 240 240 240, Intel CORE i7

x3



$ ls /cm/shared/modules/intel/
broadwell haswell ivybridge
knightslanding knl skylake

$ ls /cm/shared/modules/intel/skylake/modulefiles/
compiler linalg tools



$ spack spec netcdf-c
Concretized
--------------------------------
netcdf-c@4.8.1... arch=linux-ubuntu18.04-skylake_avx512

^hdf5@1.10.7... arch=linux-ubuntu18.04-skylake_avx512
^cmake@3.21.4... arch=linux-ubuntu18.04-skylake_avx512

^ncurses@6.2... arch=linux-ubuntu18.04-skylake_avx512
^pkgconf@1.8.0... arch=linux-ubuntu18.04-skylake_avx512

^openssl@1.1.1l... arch=linux-ubuntu18.04-skylake_avx512
^perl@5.34.0... arch=linux-ubuntu18.04-skylake_avx512

^berkeley-db@18.1.40... arch=linux-ubuntu18.04-skylake_avx512
^bzip2@1.0.8... arch=linux-ubuntu18.04-skylake_avx512
^diffutils@3.8... arch=linux-ubuntu18.04-skylake_avx512
^libiconv@1.16... arch=linux-ubuntu18.04-skylake_avx512
^gdbm@1.19... arch=linux-ubuntu18.04-skylake_avx512
^readline@8.1... arch=linux-ubuntu18.04-skylake_avx512
^zlib@1.2.11... arch=linux-ubuntu18.04-skylake_avx512
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Function multi-versioning!



GNU libc Libgcrypt Nettle

OpenBLAS BLIS FFTW

GMP Julia Rust



void my_func (double *array)
__attribute__ ((target_clones ("arch=skylake", "default")));

void my_func (double *array)
{

...
}
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https://gitlab.com/libeigen/eigen/-/issues/2344

#ifdef __AVX512F__

...
#elif defined __AVX__

...

#else

// Unoptimized baseline code.

#endif

https://gitlab.com/libeigen/eigen/-/issues/2344


Package multi-versioning!



$ guix shell eigen-benchmarks -- \
benchBlasGemm 240 240 240

240 x 240 x 240
cblas: 0.20367 (16.289 GFlops/s)
eigen : 0.285149 (11.635 GFlops/s)

$ guix shell --tune eigen-benchmarks -- \
guix shell: tuning for CPU micro-architecture skylake
240 x 240 x 240
cblas: 0.203131 (16.333 GFlops/s)
eigen : 0.0929638 (35.688 GFlops/s)
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WIP

https://issues.guix.gnu.org/52283
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Eigen

VTK -march=skylake

VTK

OpenCV
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Reproducible!



MPI, OPA, UCX, SSE, AVX, NEON...
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