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A Method to Anaylize Impact of Multiple Factors
on Performance of Wireless Network Systems
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Performance of wireless networks deeply depends on the parameters that are involved in the protocols, combination of func-
tionalities in different protocol layers, and environmental factors like node density, mobility and communication capabilities of
mobile nodes. Given the variety of these factors, it is difficult to identify the particular factors or their combinations that truly
have impact on the performance, even though it is significantly important to identify performance degradation under specific
environments and parameter settings. In this report, we propose a method to conduct combinatorial performance testing of
mobile wireless networks with smaller amount of test cases, while attempting to maximize coverage. We exploit pairwise testing
strategy to generate basic sets of test cases, but we first show that simple pairwise strategy does not work well for performance
testing of wireless networks. We have proved that they achieve reasonable coverage against the complete combinatorial tests in
analysis, and the experimental results have shown that we could identify correlation between the throughput of TCP connections
and several protocol parameters defined in different layers.
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£ 5 NTA—F EREE

MAC & (EEE 802.11 DCF with RTS/CTS)

id ER% KYE
1 QueueLength 50 100 200 400
2 CWMin 31 63 127 255
3 CWMax 1023 2407 4095 8191
F>» FV—7®& (DSR)
id R4 R
4 RouteCacheTimeout 4 8 16 32 300
5 SendBufferTimeout 15 30 60 120
6 SendBufferSize 16 32 64 128
7 EnableRingSearch true false
7> ZAF— 1B (TCP Tahoe)
id EsES TR
8 SegmentSize 256 512 1024 2048
9 AdvWin 256 512 2048 4096 8192 16384
10 RtoMin 0 1 2 4
11 RtoMax 20 40 80 160
RENRTA—F
id SR R
12 | 100m BF&H~D 7 — &K 4 8 16
13 BEIIE S (m) 200 X 200 400 x 400 600 x 600
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ML, YRalb—ta s TEREE LTRET S 282
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