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Proposal of Software Distributed Shared Memory for Multiclusters

Katsuya Yoshikawa,” Yusuke Shirota,” Kenji Kise," Hiroki Honda" and Toshitsugu Yuba'

As multiclusters, or aggregate PCs clusters, are increasingly becoming an appealing platform for parallel computing, software
distributed shared memory(SDSM) layer across them is quite an attractive alternative for parallel apPIication programmers. This
paper's goal isto provide the potential for application performance superior to that achievable on a single cluster system. To achieve
such performance on multiclusters for paralel applications, adding new functions to conventional home-based SDSMs is required
for reducing inter-cluster traffic and hiding inter-cluster latency. This paper introduces multi-home scheme, a method to set
Per-cl uster home nodes to exploit cluster data locality, and integrates this extension to JAJIA, a home-based SDSM system suitable
or multiclusters. Evauations are done on our pseudo multicluster built on a single PCs cluster, and evaluation result shows
multi-home scheme achieves high performance, up to 38.5 % in comparison to conventional single home schemes. Applying this
concept to virtual sub-clusters of a large cluster system which consists of thousands of processors, allows page requests to be
distributed to multiple home nodes, resulting in reduction of shared page access contentions induced on home nodes, and realized
high scalability on a 100base-TX Ethernet based PCs cluster in spite of its high communication overheads.
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Table 1 Experimental platform Table3 Problem size
CPU Pentiumlll 866MHz(x2)
Memory 1GB
NIC 100BASE-TX MM 2048x2048
- IS 2% L2
0S Red Hat Linux 7.1
Compiler gcc 2.96 LU 1024x1024
4 MM [sec]
2 Table4 Execution time of MM(2048x2048)
Table 2 Page fault handling cost C I YT
[u sec] SH MH vH||  sH MH MH
1CPU 155 _ - Z _ —
SMP 219 2cpu@+) || 897 89.1 82.2 110 103 90.4
SMP 725 acpu+2) || 613 | 601 | 560 805 | 731 | 644
3069 8CPU(4+4) 40.5 41.3 38.8 60.2 54.1 47.2
,,,,,,,,,,, N . N ‘ 16cpu@E+8)|| 46.2 32.9 30.8 638 | 456 39.3
301 23 45 67 } 89 1011 1213 14153 5 MM [SEC]
EH H H H H Table5 Execution time of MM with 4 home nodes
SC MC
100M Switching hub 2 4 2 4
4* 8CPU 41.3 42.7 54.1 69.5
i 7P 16CPU 329 | 376 456 | 64.2
R 6 IS [sec] :

2 Table6 Execution time of IS (shared memory: 4 pages)
Fig2 Pseudo multicluster system 5 T e
SH MH MH SH MH MH
SMP-pPC 1CPU 38.2 - - - - -
( 2 2cpu@+1) f| 200 19.8 19.7 203 199 199
acpue+2) || 102 103 102 126 125 126
SMP-PC 8CPU(4+4) || 564 5.65 557 736 717 7.26
16cPu@E+8)ll 3.93 3.99 3.77 5.81 5.47 5.63
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[sec] 8 LU [sec]
Table7 Execution time of each access pattern Table8 Execution time of LU
SC MC sC MC
8CPU(4+4) SH MH SH MH SH MH MH|| sH |sH producer MH
. 1 0.151 | 0.195 [ 0.382 | 0.400 1CPU 183 - - - - N
Migratory 32 3.13 3.96 7.93 7.44 8CPU@+4)|| 125 | 990 | 185 16.2 16.1 209
Produder | 1 0.416 | 0.386 || 0.446 | 0.396 9 [sec]
Consumer |32 188 1.06 2.33 110 Table9 Execution time of test-program
Producer- 1 2 4
Consumers ) 1.08 0.638 0.607
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