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Optimization of MPI Rank Allocation Considering
Communication Timing for Reducing Contention

Y OSHIYUKI MORIE, 2 NAOKI SUEYASU,t* TORU MATSUMOTO,'?
TAKESHI NANRI,* HIROAKI ISHIHATA, ™t KOJI INOUEt®
and KAZUAKI MURAKAMIS

In this paper, this work proposes the optimization of rank allocation technology of avoiding
the communication contention that is the key factor of the communication performance degra-
dation. This work proposes the objective function for high-quality Optimization of MPI rank
allocation to be able to avoid a communication contention by considering the communication-
timing of each message. Moreover, in the evaluation experiment, this work checks how this
objective function cuts down communication time. The communication pattern of the recur-
sive doubling algorithm and the communication pattern of the application such as CG and
umt2000 are used in the evaluation experiment. The ratio of reduction in the communication
time are 45% or less for order rank allocation, 24% or less for previous work rank allocation

in the experiment.
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Tf (my_taskgz0) -
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Fig.6 Example of partitioning into communication

phases.
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Table 2 Real communication time.

recursive doubling CG O umt2000

oooo 41,829 psec 25,370 psec | 60,006 psec
(22.00%) (15.61%) (45.12%)

poooo 53,629 usec 30,061 psec | 79,065 psec
(0.00%) (0.00%) (27.68%)

ooo 53,629 usec 30,061 psec | 109,332 pusec
(0.00%) (0.00%) (0.00%)
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Table 3 Hop-Byte by previous method.

recursive CGO umt2000
doubling
0ooooD | 68,812,800 HB | 38,092,800 HB | 77,414,400 HB
(16.67%) (10.71%) (5.00%)
0oooo | 58,982,400 HB | 34,406,400 HB | 73,728,000 HB
(0.00%) (0.00%) (0.00%)
Oooo | 58,982,400 HB | 34,406,400 HB | 76,185,600 HB
(0.00%) (0.00%) (3.33%)
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Table 4 Prediction time by proposal method.

recursive doubling CcG O umt2000

oooo 34,806 psec 19,961 psec | 49,952 usec
(29.76%) (19.76%) (40.79%)

oooo 49,552 psec 24,876 psec | 67,155 usec
(0.00%) (0.00%) (20.39%)

ooo 49,552 psec 24,876 psec | 84,358 usec
(0.00%) (0.00%) (0.00%)
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