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Abstract: The availability of a P2P (peer-to-peer) file sharing system is heavily affected by the high churn rate of
users. When the largest P2P file sharing system Maze in CERNET is developed, the log collected in the system is
used to get a better understanding of the users’ characteristics, to find the key factor which influences the resource
availability, and to instruct the future development of Maze system. In this paper, the concept of P2P file sharing
systems’ availability is redefined from users’ perspective. With the log of Maze, it is the first study to use clustering
technique to quantitatively categorize usersin a P2P file sharing system. Based on the thorough study of behavior of
the active users amounting to 0.77% of the total users and the impact on Maze's availability, this paper concludes
that this kind of users plays a similar role to server so that they greatly increase the availability of system and are
feasible resource to improve the performance of P2P file sharing systems.
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Tablel Summary of log information
1
Log duration 121 days
# of active users 473 935
# of transfer log 102 136 695
# of transfer unique files 12 991 876
Total transfer size 1540.51 TB
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Table2 Attributes used for clustering
2
The online time of The online time of The online time of The online time of
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The size of The number of The size of The number of
shared files (S1) shared files (S2) download files (D1) download files (D2)
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Table3 Mean for each classes of clustering
3
Class
Quantity 12136 3636 34195 423 968
T1 0.003827 408316.7 1965757 1924.758
72 0.014296 1464949 6191934 2104.649
73 2767142  0.00792 0.006298  0.014 984
T4 796548.7 0.034415 0.026012 0.051 109
S1 457E+09 1.29E+10 4.94E+09  2.56E+09
52 3371.824 1360.7 4065957 1562362
D1 122E+10  3.2E+10 1.52E+10 1.29E+08
D2 398.0743 919.2845 693.0775 49.990 31
D3 7557459 818146 6164524 9225549
Ul 1.82E+09 1.31E+11 2.35E+09 1898578
U2 279.6863 5237.015 74.65045  9.16E-05
U3 16782.96  616817.1 10722.98  0.006 809
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Table4 Factor pattern
4
Fagtor Factorl Factor2 Factor3
Attributes
T1 0.61514 03965 -0.1552
T2 0.38484 0.39798 -0.17001
73 014933 0.01524  0.65385
T4 0.00148 0.03364 054935
S1 017815 0.23027  0.12362
S2 0.03351 0.06519  0.07559
D1 0.63874 0.12755  0.11939
D2 0.82461 0.19259  0.166 18
D3 079372 0.11407 0.30274
U1l 012242 08069  0.079 46
U2 015477 0.67311  0.03828
U3 018926 0.86108  0.12546
Table5 Factor score for each classes
5
Factor Factorl Factor2 Factor3
Class
12339 -0.2035 29509
23993 73359 0.3314
20187 0.2025 -0.2089
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Table6 Thevalue of R? for various degree polynomial fit
6 R?
imein aday . . . i A 3
Degree 0:00~7:00 7:00~15:00  15:00~23:00
2 0.986 4 0.986 4 0.455 6
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3 45 03594 4, 04337
20.67%.
Table7 Weight of each hour in a day
7
Hour do dy dy ds dy ds de d7 dg dg d1o dn

Weight 0.045 0.036 0.024 0.015 0.009 0.006 0.004 0.005 0.014 0.030 0.044 0.049
Hour diz di3 dia dis dis di7 dig dig d20 dxn d2 d2s
Weight 0.053 0.063 0.063 0.064 0.065 0.061 0.059 0.061 0.060 0.059 0.057 0.053
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Table8 The availability of file with different replicas’ number
8
File : , " b . . ) . . ) Theoretic
Replica No. Filel File2 File3 Filed File5 File6 File7 File8 File9 Filel0 value
4 0.9196 0.8480 0.7512 0.8432 09042 0.9847 0.6383 0.9881 0.9992 0.9959  0.8972
5 0.9915 0.9476 0.8687 09119 09780 0.9901 0.9105 0.9287 0.9057 09514  0.9418
6 0.9773 0.9805 0.9996 0.9854 0.9002 0.9032 0.9798 0.9403 09236 09421  0.9670
7 0.9617 0.9850 0.9049 0.9541 0.94389 0.9348 0.9385 0.9779 09874 09779  0.9813
8 0.9889 0.9511 0.9955 0.9567 0.9350 0.9624 0.9846 0.9679 0.9927 0.9871  0.9894
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5
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