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Rack Layout Optimization for Random Network Topology

Ikki FUJTWARAT and Michihiro KOIBUCHI'

1 National Institute of Informatics / JST
E-mail: {{ikki,koibuchi}@nii.ac.jp

Abstract As the scale of many-core parallel applications and supercomputer systems increases, the negative impact
of communication latencies on performance becomes larger. It is thus necessary to use low-latency topology based on
high-radix switches in supercomputer systems. We have previously reported that topologies, which are generated by
augmenting classical topologies with random links, make latency shorter, although their wiring length becomes longer
than that of non-random topologies, such as hypercube. In this study, to shorten the wiring length of the random
topologies, (1) we generate imbalanced random shortcut link set, (2) we solve the optimization problem through their
modeling on rack layout. Our analysis results show that wiring length is reduced by up to 38% while communication
latency is maintained.

Key words Interconnection networks, random topology, cable length, cabinet layout, high-performance computing
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30.5 Reduction of #link, 256 nodes
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Reduction of total link length, 256 nodes
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