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Abstract: The communication base station management system mostly adopts an empirical test
method at present, which cannot simulate the test cases with a long period and reasonable occur-
rence time. To solve this problem, a test case modeling method based on the base station alarm
log is proposed. Firstly, taking the log generation time interval of the base station as the research
object, it is found that the log generation time interval obeys power-law distribution by analyzing
data entirety, device type, log type, and device combination log type. Then, the least square
method, maximum likelihood estimation, and maximum posterior estimation are compared and
analyzed. Based on the estimation error, it is found that the least square method has the fitting of

a higher degree and the smallest residual error, the value of goodness of fit is 0. 96% , and mean
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absolute percentage error is 3. 5%. Finally, the least square method is used to estimate the log

time interval by power exponent, and the alarms with the value of goodness of fit greater than 0.

7 are reserved to form test cases within a location. The model is applied to estimate the interval

distribution of alarm logs of communication base stations in different cities throughout the coun-

try. The experimental results show that the proposed model can calculate more than 85% of log

distribution law, which lays a foundation for arranging test cases close to the actual operating en-

vironment and further improves the reliability of test results.

Keywords: communication base station management system; test case; power-law distribution;

parameter estimation; least square method
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Fig. 1 Hierarchical structure of communication network management system records
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Fig. 2 Logarithmic graph of cumulative distribution function

of a local point
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Table 1 The distribution of different dimensions fits the

R? D

quantitative results
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Table 2 Statistics of data quantity of each local point
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Table 3 Statistics of power law distribution at each point

Gis  HER AR BRI/ Ewe/% R

JHM 1 604907 603567  98.78 2.82  0.91
JH 2 462694 462025  97.86 2.64 0,87
JAH 3 394688 386794  96.00 3.01  0.85
JAH 4 67044 58572 87. 36 4,33 0.79
JBA 5 76063 67622 88.90 3.98  0.81
JHA 6 144690 125143 86.49 3.26  0.83
JHE 7 89568 76616 85. 54 4,01 0.78
JH 8 2723861 2603463  95.58 2.15  0.93
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Table 4 Partial power exponent calculation results
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oA 4 D, 99 777 2.27907  0.91
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Table 5 Comparison of different driving test methods
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