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Enhancement of over-Gbps protocol processing using BSD UNIX

KENJI SHIMIZU ,+ TsuvyosHi OGURA,t TETsuo KAWANO,t
HirovyUk! KIMIYAMAt and MITsuRU MARUYAMA

Recent R&D activities in high-speed networks using general-purpose PCs lead to the emergence of applications
demanding over-Gbps network bandwidth. In this paper, we report how we enhanced the network protocol pro-
cessing of the BSD UNIX by focusing on the difference in the implementation of server-oriented OSs, especially
in over-Gbps networks. Firstly, we conducted the preliminary evaluation of the network throughput using two
systems which we installed Linux and FreeBSD in combination with over-Gbps network interface cards. The
cards include ones for 10-gigabit Ethernet and for OC-48c(2.4Gbps) POS(Packet over SONET/SDH). By the
obtained result of the throughput comparison, we found the mbuf memory management scheme is the primary
cause lowering the achievable throughput in FreeBSD.

We proposed adaptive device drivers, which change dynamically their behaviors according to the host-resource
usage states, to work around the mbuf’s drawback, resulting in 70 % packet processing gain in the short-packet
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transmission and 10 % throughput gain in the long-packet transmission.
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