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Implementation and Evaluation of MPI_Allreduce
on the K computer
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This paper reports a method of speeding up MPI collective communication
on the K computer, that consists of more than 80 thousand computing nodes
connected by direct network. Almost all existing MPI libraries only implement
algorithms optimized for indirect network. However, such algorithms perform
poor on direct network because of collisions of the messages. Thus, in order
to achieve high performance on direct network, it is necessary to implement

collective algorithms optimized for the network topology. In this paper, Tri-
naryx3 Allreduce algorithm is designed and implemented in the MPI library
for the K computer. The algorithm is optimized for torus network and enables
utilizing multiple RDMA engines, one of the strengths of the K computer. The
evaluation result shows that the new implementation achieves five times higher
bandwidth than existing one, optimized for indirect network.
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MPI_Allreduce Latency (9216 nodes, 1GB message)
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