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Evaluation of NFS on Ethernet Multilink Bonding System
for High performance and Fault-tolerance

SHIN’ICHI MIURA , ! TOSHIHIRO HANAWA ,! TAISUKE Boku 112
and MITSUHISA SATOfL12

Although recent high-end interconnection network devices and switches provide a high performance/cost
ratio, most of the small to medium sized PC clusters are still built on the commodity network, Ethernet. To
enhance performance on commonly used Gigabit Ethernet networks, link aggregation or binding technology
is used. Currently, a Linux kernel is equipped with a software solution named Linux Channel Bonding,
which is based on IEEE802.3ad Link Aggregation technology. However, standard LCB has the problem of
mismatching with the commonly used TCP protocol, which consequently implies several problems of both
large latency and instability on bandwidth improvement. The fault-tolerant feature is also supported, but
the usability is not sufficient. We have developed a new implementation similar to LCB named RIZN/DRV
(Redundant Interconnection with Inexpensive Network with Driver) for use on a Gigabit Ethernet with a
complete software stack that is very compatible with the TCP protocol. Our algorithm suppresses unnec-
essary ACK packets and retransmission of packets even in imbalanced network traffic and link failures on
multiple links. It provides both high-bandwidth and fault-tolerant communication on multi-link Gigabit
Ethernet. We confirmed that this system improves the performance and reliability of the network, and our
system can be applied to ordinary UNIX services such as NFS, without any modification of other modules.
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Item Specification

CPU Intel Xeon 5110 1.6GHz dual core
Memory DDR2 2048MB

oS Linux kernel 2.6.22

GbE NIC Intel PRO10OOPT dual port 1000base-T

GbE NIC driver Intel PRO/1000 Network Driver
7.3.20-k2-NAPY

10 GbE NIC Myri-10G PCI Express NIC

10 GbE NIC driver | Myricom 10G driver 1.3.2-1.287

Bonding driver Ethernet Channel Bonding Driver, v3.1.3

switch
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Condition rwsize=8 KB rwsize=32 KB
MB/sec | %CPU | MB/sec | %CPU
10GbE 297.0 29 316.4 24
GbE 107.9 8 109.8 7
LCB 1532 16 179.9 15
RI2N/DRV 131.6 15 157.2 15

%3 TCPAP K HM/ A—2 NEEBORKAL—F v b

Condition AN—T" b [MB/sec]
GbE 112
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TEHBEYERE [MB/sec] | #REFFERE [MB/sec]
LCB 179.9 108.7
RI2N/DRV 1572 109.0
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