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Implementation and Evaluation of MPI-3.0 Neighborhood Collectives
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In this presentation, we describe the implementation and evaluation results of MPI Neighborhood collective
communication primitives in Tofu interconnect. These neighborhood primitives are introduced in MPI 3.0
specification to optimize data exchange among neighboring processes such as ghost region updates. Based
on a priori knowledge regarding communication pattern given by a neighborhood primitive, we developed
the MPI_Neighbor_alltoallw implementation combined with RDMA transfer scheduler for Tofu interconnect,
which has multiple RDMA engines and network links. The RDMA transfer scheduler is designed to mitigate
the load imbalance of RDMA engines and network resource contentions. We shows the major scheduling
issues and its solutions obtained from the benchmark results based on real applications.
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