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PM /InfiniBand-FJ: A Design of High Performance Communication
Facility Using InfiniBand for Large Scale PC Clusters

SHINJI SUMIMOTO,t AKIRA NARUSE," KOUICHI KUMON,1
Kouit HosoEt and TOSHIYUKI SHIMIZUt

This paper describes a design of high performance communication facility called the PM/
InfiniBand-FJ using InfiniBand interconnect for large scale PC clusters. The PM/InfiniBand-
FJ has developed to realize higher application performance than commercial supercomputers
and comparable availability to them. The specification of InfiniBand interconnect is mainly
designed for communication among servers and I/O communication, so there are some is-
sues to use InfiniBand for high performance computation on over 1,000 node PC clusters
in the point of performance and system operation. Therefore, the PM/InfiniBand-FJ solves
the issues by expanding the original specification of InfiniBand. We have implemented the
PM/InfiniBand-FJ on SCore cluster system software, and evaluated the communication and
application performance. A 913.2 MB/s of bandwidth and 15.6 us round trip time have been
achieved on Xeon 2.8 GHz PC with ServerWorks GC-LE chipset. The result of Himemo
benchmark achieves good scalability, the result is 242.8 GFlops on 256 node PC cluster (Fu-
jitsu PRIMERGY RX200 with Xeon 3.06 GHz) which is 2.4 times faster than HP Alphaserver
SC45 (1 GHz 256 CPU).
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Table 2 Measurement environments.
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(ServerWorks GC LE chipset, 1 GB DDR
SDRAM, 64 bit 133 MHz PCI-X Bus)
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Table 3 PM level communication round trip time.
RTT Ratio

15.6 us | 100%
16.8us | 108%

PM/InfiniBand-FJ*

PM/InfiniBand-FJ**
PM/MyrinetXP** 8.3 us 53%
PM/Ethernet** 29.6 us 190%
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Table 4 Effects of DoOWQE extension.

RTT | w/o DoWQE | Effects
GCLE | 15.6 us 17.9pus | 12.5%
E7501 16.8 us 18.9 us 11.1%
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Fig.5 PM level communication bandwidth (Message).
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Fig.6 PM level communication bandwidth (RDMA).
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Table 5 Performance comparison of PM communication

bandwidth.
ooooo RDMA
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PM/InfiniBand-FJ** 586.1 (2.40) 820.9 (3.40)
PM/MyrinetXP** 244.4 (1.00) 241.0 (1.00)
PM/Ethernet** 118.4 (0.48) 116.4 (0.48)
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Fig.7 Results of IS class B.
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06 OUO00ODOOOOOOODOO
Table 6 Performance comparison of the Himeno

benchmark.
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