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Implementing Remote Swap Memory using RDMA over 10Gb Ethernet
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T Fujitsu Laboratories LTD. 1-1, Kamikodanaka 4-chome, Nakahara-ku, Kawasaki, 211-8588 Japan
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Abstract In recent years, interconnects on PC clusters have exploited higher performance. Its throughput closes
to memory bandwidth. We examine the availability of remote swap memory technology using remote node memory
as swap via high-speed interconnects. We implemented to evaluate a remote swap memory system Nuzura. It uses
swap devices provided by the 10Gb Ethernet NIC UZURA with RDMA and the network block device RNBD. We
measured the performance of 4 HPC applications which required several times of local memory on the system. The
result showed the overhead was varied depended on the application memory access pattern and the usage of remote
swap memory. We also show that the performance of Himeno benchmark can be improved up to 4 times by changing
page replacement method.

Key words Swap, Remote Swap Memory, PC Cluster, 10Gb Ethernet, RDMA, Block Device
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Table 4 The performance using file map and memory lock

00 (MFLOPS) | 1/0 0 (MB)
0oooooo 000 | D00 | Read | Write
(0D:0D0000) 953.9 | 950.3 0 0
0000: mlock 00 49.9 44.7 | 1025.0 | 377.3
0000: mlock 00 70.7 55.8 | 745.5 | 381.8
0000000: mlock OO | 143.1 | 1261 | 519.3| 61.3
0000000: mlock D0 | 194.7 |  154.0 | 483.0| 0.4
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