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Performance evaluation of MPI collective communications on the
supercomputer FUGAKU

Abstract: The supercomputer “FUGAKU” is a massively parallel computer, which consists of 158976 nodes.
The performance of MPT collective communication is important to achieve highly effective performance. In
this article, we will report the performance evaluation of Al1toall, Alltoallv and Bcast on FUGAKU.
We surveyed the effect of algorithms, segment size, and node topology. We will report the results and the

optimal setting to achieve high efficiency.
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Name 1D 2D 3D
small 384 64x6 8x6x8
middle 3072 48x64 16x12x16
large 27648  144x192  48x12x48

K1 Xy PV—2 - bREY—DVRD.
Table 1 List for network topology used in this report.
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Fig. 1 Throughput vs. message size are shown. The number of processes per each node
are set to 1. The top row shows the results of A11toall, whereas the bottom row
shows those for Alltoallv. From left to right, small, middle and large models
are shown. The red circles, blue squares, and green triangles indicate the results
with 1D, 2D, and 3D topology, respectively.
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Fig. 2 Same as Figure 1, but with 4 processes per each node.
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green triangles indicate the results with Basic Linear, Pairwise, and Double-

spread, respectively.
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Fig. 4 The left panel shows throughput vs. message size and the right panel shows

the segment size vs. message size on the auto-tune. The number of nodes and

topology are middle and 1D. From left to right, Binary_tree, Bintree3d, and

Trinaryx6 work on each hatched region.
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Fig. 5 Throughput vs. message size of Bcast on various algorithms. The number of

process per node is 1. From left to right, results of small nodes with 1D, 2D,

and 3D topology are shown.
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Fig. 7 Throughput vs. message size of Bcast on various segment size. The number of

processes is middle and the topology is 1D. The black crosses indicate the results

with auto-tune. The red circles

and blue squares are those with mg = 16384

and mg = 4096 and Trinaryx6, respectively.
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Fig. 8 Wall-clock time vs. segment size is shown. The number of processes is 3072. In

the left and right panel, Trinaryx6 and Bintree3d are used, respectively. The

colors and points correspond to the message size. The asterisks correspond to

opt

mgP" and theoretical prediction for communication cost at mg = mgP*.
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