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Influence of Load/Network Imbalances on
Collective Communication using Packet Pacing

HIiDETOMO SHIBAMURAL2:®)  HiDEKI Miwa3?)  Ikuvo Mryosar®® Koyt INougtd)

Abstract: This paper investigates influence of imbalance of communication start times caused by load
and/or network imbalances on collective communication using packet pacing. Several simulations of collec-
tive communication are carried out with various imbalances and MOD pacing on 3D and 2D tori by using
an interconnect simulator NSIM. As the result, we confirmed that the collective communication algorithms
have different and respective sensitivities of imbalance. Moreover, the packet pacing improves speedup ratio
of execution further by increasing message size and/or number of nodes, thus the effectiveness of the packet
pacing is cleared. However, few collective communications using the pacing may spoil the effectiveness by
small imbalance.
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Fig. 1 Insertion of imbalances into a collective communication.
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Table 1 Specification of an evaluation target system.
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Table 2 Simulation parameters for experiment 1.
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Fig. 2 Speeddown rates for each imbalance factor.
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Table 3 Simulation parameters for experiment 2.
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Table 4 Simulation parameters for experiment 3.
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Fig. 5 Execution times with imbalance factor and packet pacing for each algorithm (3D tori).
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Fig. 6 Execution times with imbalance factor and packet pacing for each algorithm (2D tori).
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