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Optimal All-to-All Communication Algorithm
on 2-dimensional Mesh Network and Torus Network

HARUYUKI TAKAUE,! SYUNJI YazaK, 2
YuicHIRO AJimA,T? Tosnryukr Suimizuf?
and HIROAKI IsHIHATAT!

In this paper, we present an optimal all-to-all communication algorithm for
a 2D mesh/torus network. The proposed algorithm ensures full utilization of
the network link bisection bandwidth without the need for split-phase oper-
ation, which are used in previously proposed algorithm, provided each node
can transfer several messages concurrently. We show the proposed alogrithms
acheives the theoretical lower bound time of all-to-all communicaiton in both
a 2D mesh with two concurrent message transfers and a 2D torus with four
concurrent message transfers.
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Fig.2 Composition of node and router.
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Table 1 A list of processing steps that are required by each network configuration.
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Fig.3 Odd size square 2D mesh.
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Fig.4 Even size square 2D mesh.
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Fig.5 Processes for Step 3.0dd, Step 4-0dd.
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Fig.6 Processes for Step 4_Even, Step 5.
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Fig.7 All-to-All communication time (Torus32 x 32).
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