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High-bandwidth and Fault-tolerant Network for PC Clusters
based on Tagged-VLAN and Multi-link Ethernet Technologies

SHIN’ICHI MIURA ,t TAKAYUKI OKAMOTO ,* TAISUKE BOKU ,t
MITSUHISA SATO t and DAISUKE TAKAHASHIt

Ethernet is the most popular interconnection network to be used on various PC clusters.
Especially, Gigabit Ethernet provides a very high cost/performance ratio as the most used
commodity network. However, it is difficult to utilize it on a large scale HPC clusters be-
cause its absolute bandwidth and scalability is limited. To solve this problem, we have been
developing both RI2N/UDP and VFREC-Net systems for wide bandwidth, high scalability
and high dependability for large scale HPC clusters. These two technologies are individual
and orthogonal, therefore it is possible to couple them to provide a powerful solution over
traditional Ethernet-based PC clusters. We combine these technologies on an ultra-compact
cluster unit named MegaProto/E, which consists of 16 node processors fully connected by
dual Gigabit Ethernet in a 1U form factor. Applying both RI2N/UDP and VFREC-Net on
MegaProto/E cluster system, we confirmed they realize a high bisection bandwidth and de-
pendability against link or switch failure. As a result, it is shown that the combination of
these techniques is useful to build large scale HPC cluster systems.
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