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Implementation and Evaluation of MPI_Allreduce
on the K computer

YUKI MATSUMOTO,t TOMOYA ADACHI,t SHINJI SUMIMOTO,}
TAKESHI SOGA,tt TAKESHI NANRI, " ATSUYA UNO,tt
MoTOYOSHI KUROKAWA,ftt FUMIYOSHI SHOJIH
and MITSUO YOKOKAWA ttt

This paper reports a method of speeding up MPI collective communication on the K com-
puter, which consists of 82,944 computing nodes connected by a 6D direct network, named
Tofu interconnect. Existing MPI libraries, however, do not have topology-aware algorithms
which perform well on such a direct network. Thus, an Allreduce collective algorithm, named
Trinaryx3, is designed and implemented in the MPI library for the K computer. The algo-
rithm is optimized for a torus network and enables utilizing multiple RDMA engines, one
of the strengths of the K computer. The evaluation results show the new implementation
achieves five times higher bandwidth than existing one.
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