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Discussions on Congestion Control with
Network Coding for Switches in Campus Network

SATORU ONO,T MASAKI BANDAI?
and TAKASHI WATANABET!

In general, LANs are enhanced by cascade connection of switching hubs. In a
LAN with the cascade connection, the communication at the port of connected
points, congestion is subject to occur at the point. For the problem TCP’s win-
dow control has been already proposed for a congestion control in full duplex
Ethernet. However, throughput degrades due to controlling the transmission
rate in these methods. On the other hand, the network coding is attracted at-
tention as a technology that improves the bandwidth efficiency. In this paper,
we clarify a potential problem by the cascade connection of switching hubs,
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and we propose a congestion control method that enables the throughput im-
provement and the congestion reduction at the same time. We implement the
proposal method on application layer to prove the effectiveness of the proposal
method. Furthermore, we analysis real communication data in a campus net-
work and revealed that a proposal method functioned in this environment.
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Fig.1 Star-type topology.
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Table 1 Combinations of communication and parameters.

Flow Source port Destination port Link speed Frame size
R1 - R2 LC1- t1l, LC1- t2, LC2- t1 LC2- t2
port>, bor por por 100Base-TX | 64 Byte
R2 - R1 LC2-port2 LC1-portl

02 0000000

Table 2 Frame loss rate.

R1 - R2
SWO0STXR 10% 30% 50% 70% 100%
TX | RX | TX | RX TX RX TX RX TX RX
R2 - R1 50% 0 0 0 0 | 33.3 0 | 52.3 0 | 66.6 0
100% 0 0 0 0 | 33.3 5.5 | 52.3 6.6 | 66.6 6.9
R1 - R2
FS716TX 10% 30% 50% 70% 100%
TX | RX | TX | RX TX RX TX RX TX RX
R2 - R1 50% 0 0 0 0 | 33.3 0 | 52.3 0 | 66.6 0
100% 0 0 0 0 | 33.2 4.6 | 52.3 7.4 | 66.6 7.5
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Fig.3 Network coding in a wireless network.
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Fig.4 Outline of FCNC/BC.
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Fig.7 Configuration of evaluation experiments.
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Fig. 10 Evaluation of throughput vs. traffic ratio.
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Table 3 Investigated traffic ratio.
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up|dwn |up |dwn|up|dwn| up |[dwn|up|dwn| up |dwn| up |dwn| up |dwn| up |[dwn| up [dwn
38| 61[62(36.1|50(49.1|68.8(29.7|43|56.2(69.4|28.6(39.2/60.5/66.2|32.2|65.1[32.9(76.7|22.1

95% confidence intervals

average | median upper confidence lower confidence
upload traffic 57.84 63.55 67.36 48.32
download traffic 40.84 34.5 50.65 31.03
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