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High Performance MPI Communication Relay
Mechanism on Multiple Private Address Clusters

RYOUSEI TAKANO,! MOTOHIKO MATSUDA, 2
ToMmoHIRO KUuDOH, ! YUETSU Kopama,t!
FuMIHIRO OKAZAKIT! and YUTAKA IsHIKAWATLT2

In this paper, we propose a high performance message relay mechanism to
support multiple private address clusters. The aims are (1) MPI processes
running on private address clusters can communicate with any IMPI standard-
based MPI implementation on external clusters, (2) multiple pairs of front-end
nodes simultaneously communicate between clusters to achieve inter-cluster
communication without being limited to the interface speed of a front-end node.
We present the proposed mechanism achieved the interoperability of two IMPI
implementations: GridMPI and LAM/MPI. We also confirmed the effective-
ness of the proposed mechanism by experiments using a 10 Gbps emulated WAN
environment. The performance of most of the NAS Parallel Benchmarks im-
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proved as the number of trunks increases. The overhead of the relay mechanism
relatively decreases as the propagation delay increases.
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Table 1 PC cluster specifications.
Node PC
CPU Opteron/2.0 GHz dual
Memory 6 GB DDR333
Ethernet Broadcom BCM5704
Myrinet Myricom M3F-PCIXD-2
OS SuSE Enterprise Server 9
Compiler | Intel Compiler 9.1

Switch
Huawei-3Com S5648 4 optional 10 Gbps port
Myricom M3-SW16-8F + M3-SPINE-8F
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Fig.5 Point-to-point communication bandwidth between two clusters.
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03 NPBUOOODOODOOOODOMop/s totald
Table 3 Results of NPB benchmarks with 0 millisecond of delay (Mop/s total).

CG EP FT 1S LU MG

1 trunk | 1400.4 (1.0) 619.2 ( 1493.2 (1.0) 46.2 (1.0)  18035.2 (1.0) 5755.7 (1.0)

2 trunk | 2287.4 (1.6) 616.4 ( 2860.0 (1.9) 82.9 (1.8)  18792.8 (1.0) 8776.1 (1.5)

4 trunk | 2660.3 (1.9) 612.6 ( 4575.3 (3.1) 1204 (2.6) 19177.5 (1.1) 10781.2 (1.9)

8 trunk | 2978.8 (2.1) 616.6 ( 6585.6 (4.4) 159.1 (3.4) 19657.3 (1.1) 11884.4 (2.1)

GC-GC | 3998.2 (2.9) 615.3 (1. 8205.0 (5.5) 73.8 (1.6)  20317.6 (1.1) 14523.6 (2.5)
GC | 2273.6 (1.6) 307.7 (0.5) 4937.7 (3.3) 256.6 (6.1) 12081.6 (0.7) 5148.3 (1.2)

BT SP

1 trunk | 12498.9 (1.0) 4180.3 (1.0

2 trunk | 13658.7 (1.1)  5080.2 (1.2

4 trunk | 15917.7 (1.3)  6116.7 (1.5

8 trunk | 16873.5 (1.4)  6950.1 (1.7

GC-GC | 18468.4 (1.5)  7733.5 (1.8
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Fig.7 Relative performance of NPB benchmarks normalized to the ‘1 trunk’ with 0 milliseccond of the delay cases.

04 GridMPIO YAMPIO NPBOOODO
Table 4 NPB performance comparison between GridMPI and YAMPI.

CG FT IS LU MG BT SP
YAMPI | 3178.0 (1.0) 6970.5 (1.0) 99.9 (1.0) 18892.3 (1.0) 13359.7 (1.0) 17946.2 (1.0)  6836.6 (1.0)
GridMPI | 3491.3 (1.1)  6675.1 (1.0)  89.6 (0.9) 19258.2 (1.0) 13050.3 (1.0)  16921.1 (0.9)  6046.9 (0.9)
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