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VFREC-Net: Multi-path Network for PC Clusters
Based on Tagged-VLAN Technology with Driver Control

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

Gigabit Ethernet has a very high performance/price ratio and is applicable to make a rel-
atively small size of HPC cluster, as the interconnection network. When we increase its size,
however, we need to introduce multiple switches, and the links between the switches make
a performance bottleneck. VLAN-based routing method is an excellent technique to utilize
multiple links between intermediate switches on a cluster with Ethernet although its imple-
mentation method is not sophisticated so far. We have developed a special driver for Linux
operating system to handle this problem and enable to apply this technique to a real large
scale cluster. In this paper, we describe the design and implementation of this driver as well
as its performance evaluation on basic bisection bandwidth and NPB. Through the evalu-
ation we confirmed that our method can enhance the bisection bandwidth on VLAN-based
Fat Tree. Moreover, on NPB kernels, we confirmed the parallel processing performance on
2-stage Fat Tree based on VFREC-Net system achieves 1.85 times higher performance than
ordinary single link. Our solution achieves almost the same performance with a flat network
by a large single-stage switch.
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