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Performance Evaluation of VLAN-Ethernet Topologies on PC Clusters

Tomoyuki Hiroyasu,†1 Takafumi Watanabe,†2

Masahiro Nakao,†2 Tomohiro Otsuka†3

and Michihiro Koibuchi †4

VLAN routing method allows us to employ various topologies in Ethernet. However, their
evaluation on real large-scale PC clusters was rarely done. In this paper, we investigate the
impact of topology on the performance of PC clusters called SuperNova that consists of 225
450-core hosts and called Misc that consists of 66 528-core hosts. To minimize the system
modification of existing PC clusters, we implement it by (1) adding the VLAN tag to frames
at switches, and (2) managing routing paths by address self-learning of switches. Evalua-
tion results show that the performance of torus and completely connected topologies with
eight 48-port switches is comparable to those of an ideal 1-switch (full crossbar) network in
High-Performance LINPACK Benchmark (HPL) on SuperNova cluster. In Misc cluster, the
completely connected topology achieves up to 909.2% improvement on their execution time
of NAS Parallel Benchmarks compared with that of tree topology with link aggregation.
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Fig. 1 VLAN routing method
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Fig. 2 Example of switch-tagged VLAN routing
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Table 1 Specifications of each host of SuperNova

CPU AMD Opteron 1.8GHz × 2

Memory DDR 333 MHz 2GB

NIC Broadcom BCM95704A7 1000BaseT

NIC driver Broadcom Tigon3

OS Debian GNU/Linux 4.0

Kernel 2.6.18-4-amd64
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Table 2 The main parameters of HPL
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Fig. 3 HPL results of SuperNova
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Table 3 Comparison of a performance per link between

switches

Topology Tree 6link Compl 1link
Links between switches 42 28
Performance Ê GFlops Ë 24.6 38.2
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Table 4 Comparison wich using FORCE10 E1200 switch

Switch Powerconnect6248 E1200

Number of Processors 450 512

Cable CAT6E CAT5E

Number of Switches 8 1

Rmax Ñ TFlops Ò 1.081 1.169
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Fig. 4 NAS Parallel Benchmarks results of SuperNova
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Fig. 5 Overview of Misc Cluster
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Table 5 Specifications of each host of Misc

CPU Quad-Core AMD Opteron 2.3GHz × 2

Memory DDR2 667 MHz 8GB

NIC Broadcom BCM95721 1000BaseT × 2

NIC driver Broadcom Tigon3

OS CentOS 4.6

Kernel 2.6.9-67.0.15.ELsmp
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Fig. 6 HPL results of Misc Cluster
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Fig. 7 NAS Parallel Benchmarks results of Misc Cluster
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