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Comparative Analysis on the Performance of NHPP Software Reliability Model with
Exponential Distribution Characteristics
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ABSTRACT

In this study, the performance of the NHPP software reliability model with exponential distribution (Exponential Basic,
Inverse Exponential, Lindley, Rayleigh) characteristics was comparatively analyzed, and based on this, the optimal
reliability model was also presented. To analyze the software failure phenomenon, the failure time data collected during
system operation was used, and the parameter estimation was solved by applying the maximum likelihood estimation
method (MLE). Through various comparative analysis (mean square error analysis, true value predictive power analysis
of average value function, strength function evaluation, and reliability evaluation applied with mission time), it was found
that the Lindley model was an efficient model with the best performance. Through this study, the reliability performance
of the distribution with the characteristic of the exponential form, which has no existing research case, was newly
identified, and through this, basic design data that software developers could use in the initial stage can be presented.
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Table 1. Collected software failure time data
Failure Failure Failure
number time(hours) time(hours) x 10~

1 479 0.479
2 7.45 0.745
3 10.22 1.022
4 15.76 1.576
5 26.10 2610
6 35.59 3.559
7 42.52 4.052
8 48.49 4.849
9 49.66 4.966
10 51.36 5.136
1 50.53 5.053
12 65.27 6.527

044

13 69.96 6.996
14 81.70 8.170
15 88.63 8.863
16 107.71 10.771
17 109.06 10.906
18 111.83 11.183
19 17.79 1.779
20 125.36 12.536
21 129.73 12.973
22 152.03 15.203
23 156.40 15.640
24 159.80 15.980
25 163.85 16.385
26 169.60 16.960
27 172.37 17.237
28 176.00 17.600
29 181.22 18.122
30 187.35 18.735
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Fig. 1 Simulation results of laplace test
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