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Reliability Consideration of a Window Flow Control Scheme
with Explicit Congestion Notification Considering Router Error

gggono DDDD]L DDDDZ}Z
Mitsutaka Kimura  Mitsuhiro Imaizumi  Kazumi Yasui

O000DOD t+0o00b0oDboO t

Abstract

This paper considers a stochastic model of a window flow control scheme for a communication system
with Explicit Congestion Notification (ECN) considering router error. That is, when congestion happens
in the network, routers set the ECN bit in the packet header. If the ECN bit is not set from the absence
of congestion or router error, the number of packets, which corresponds to a window size, is successively
transmitted to a client by a web server. If it is set from the presence of congestion, the number of pack-
ets, which correspond to half of the first window size, are transmitted. The mean time until packet trans-
missions succeed is derived. An optimal policy which maximizes the amount of packets per unit of time
until the transmission succeeds is analytically discussed. Finally, numerical examples are given.
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Fig.1 A state transition diagram of a communication system.
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Fig.2 A state transition diagram of a system.
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Figure 3. Throughput E(n}) when a; = 5,a2 = 5,py = 0.05,p1 = 0.2,d/b =2,k =2
1/Ab=60,1/6b =10,1/\b = 600,1/8b = 100

010k=2,0=090000 E(n,) DO0OODODDODOOOOODOOOOOO no*
Table 1. Optimal window size n»* to maximize F(ns) when k=2.
1/X\b = 60, 1/8b = 10 1/X\b = 600, 1/3b = 100
po | p1 | d/b | no* | los,(n2*) | E(n2*) | na”™ | los,(n2*) | E(ng")
2 54 166.5 0.6487 | 54 165.9 0.6511
4 58 184.1 0.6300 | 57 180.0 0.6333
6 62 202.2 0.6133 | 61 197.6 0.6173
0.1 8 65 2174 0.5981 | 64 2124 0.6028
16 | 78 284.5 0.5484 | 76 274.0 0.5548
0.04 32 | 96 400.6 0.4793 | 93 381.7 0.4873
2 54 167.1 0.6464 | 54 166.0 0.6508
4 59 187.9 0.6279 | 58 183.2 0.6330
6 62 202.8 0.6113 | 61 197.7 0.6171
0.2 8 66 2214 0.5963 | 64 2124 0.6025
16 | 78 285.2 0.5470 | 76 274.1 0.5546
32 96 401.3 0.4784 | 93 381.8 0.4871
2 42 143.5 0.5852 | 41 139.8 0.5867
4 45 159.3 0.5650 | 44 155.1 0.5675
6 48 175.5 0.5471 | 47 170.8 0.5504
0.1 8 50 188.4 0.5308 | 50 187.0 0.5349
16 | 59 246.6 0.4785 | 58 239.5 0.4843
0.05 32 | 73 358.0 0.4078 | 71 342.2 0.4150
2 42 144.2 0.5826 | 41 139.8 0.5864
4 45 160.0 0.5626 | 44 155.1 0.5672
6 48 176.2 0.5448 | 47 170.9 0.5501
0.2 8 51 192.9 0.5288 | 50 187.1 0.5346
16 60 251.6 0.4769 | 58 239.6 0.4841
32 73 359.0 0.4066 | 71 342.3 0.4149
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Figure 4. Throughput E(n}) when a; =5,a2 =5,k =2,1/\b =60,1/8b = 10,
po =0.05,p; =0.1,0.2,0.4 and d/b =2
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