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An Efficient MPI Collective Communication Algorithm
Using Inferred Network Information
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Optimization of collective communications is the key to achieving high performance parallel
computing. Also design of the efficient collective communicaton on heterogeneous network-
based systems plays an important role in the reduction of the computing time. In previous
works, however, it is required to supply network information which is a troublesome task, and
also these works are often not well suited for the hierarchical and complex network.

In this paper, we propose an efficient collective communication framework using the au-
tomatically inferred network information. Our proposal develops adaptive network-aware
communication models with the link latency and the network of the topology as a tree. We
implemented this system on the MPI, and confirmed that broadcasts and gathers execute
faster than a topology-unaware implementation on 230 hosts in 7 clusters.
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