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User-transparent Ethernet Multilink Bonding System
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RI2N is a concept of commodity interconnection network for HPC PC clusters
to unify the high performance and reliability with multiple links of network. In
our previous work, we have developed an implementation of RI2N as a user-
level communication library named RI2N/UDP, which requires a slight modifi-
cation on the application written in TCP/IP manner as well as recompilation.
In this paper, we propose a user-transparent implementation of RI2N named
RI2N/DRV. Although it is similar to Channel Bonding technology in standard
Linux, it provides a packet sequencing function to improve the throughput on
any message size solving the problem on unmatched feature of multi-link use

and TCP/IP protocol. We implemented RI2N/DRV as a pseudo Ethernet de-
vice on Linux and evaluated its performance and fault tolerance function. As
a result, it provides 222MB/s of maximum throughput with dual-link Giga-
bit Ethernet as well as the link failure detection and recovery functions. It is
also shown that RI2N/DRV provides lower latency and higher throughput than
Linux Channel Bonding with any practical message size.
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Fig.1 Packet misordering on multiple buffers.
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Fig.6 A fast-detect method for packet losses.
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Fig.8 Packet reception mechanism with a protocol handler.
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Fig. 12 Throughput for TCP (with interrupt coalescing).
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