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A Method for the Estimation of Collective Communication Time
Using Probability Distribution of Communication Latency
in Grid Environment

TAKESHI KAISHIMA, SEIICHI X. KATO," TOYOKAZU AKIYAMA,ft
KAzUNORI NOZAKI, 't YUKO MIZUNO-MATSUMOTOftt
and SHINJI SHIMOJOttt

There are many researchers on the estimation of execution time of parallel applications, and
most of them assume that probability distributions of processor and network performance fol-
low the normal distribution. However, many reports suggest that the communication latency
in a wide-area network tends to follow a long-tailed distribution. In this paper, we propose
an estimation method of collective communication time in grid environments and other wide-
area distributed parallel environments using the Pareto distribution, a type of long-tailed
distribution, as communication latency. As a result, we could analytically indicate that when
compared to the Pareto distribution, the conventional method using the normal distribution
tends to underestimate the collective communication time among many processors, and it
needs more computational complexity of estimation. Furthermore, we evaluated the proposed
method with the latency data of a wide-area network. The result showed that our method
could improve the estimation accuracy of the collective communication time where there are
few step changes in latency data and the communication is executed in a short period of time
after the estimation.
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Table 1 Parameter distributions of the evaluation data.
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Table 3 Specification of the estimation machine.

CPU Intel Pentium4 2.53 GHz
Motherboad | ASUS P4S533-MX
Memory 512 MB DDR333

0s Linux 2.4.20 (RedHat 9)

Compiler gce 3.2.2 (option: -O3)
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