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A Study on Development Cost Attributes Analysis of NHPP
Software Reliability Model Based on Rayleigh Distribution and
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Abstract In this study, after applying the finite failure NHPP Rayleigh distribution model and
NHPP Inverse Rayleigh distribution model which are widely used in the field of software
reliability to the software development cost model, the attributes of development cost and
optimal release time were compared and analyzed. To analyze the attributes of software
development cost, software failure time data was used, parametric estimation was applied to the
maximum likelihood estimation method, and nonlinear equations were calculated using the
bisection method. As a result, it was confirmed that Rayleigh model is relatively superior to
Inverse Rayleigh model because software development cost is relatively low and software release
time is also fast. Through this study, the development cost attributes of the Rayleigh model and
the Inverse Rayleigh model without the existing research examples were newly analyzed. In
addition, we expect that software developers will be able to use this study as a basic guideline
for exploring software reliability improvement method and development cost attributes.

Key Words : Finite failure NHPP, Inverse Rayleigh distribution, Rayleigh distribution, Software
development cost, Software release time, Software reliability model.
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Table 1. Software failure time data

Failure Failure Failure Failure time
number | time(hours) | interval-time | (hours)x10™!
1 4.79 4.79 0.479
2 7.45 2.66 0.745
3 10.22 2.77 1.022
4 15.76 5.54 1.576
5 26.10 10.34 2.610
6 35.59 9.49 3.559
7 4252 6.93 4.252
8 48.49 5.97 4.849
9 49.66 1.17 4.966
10 51.36 1.70 5.136
1 52.53 1.17 5.253
12 65.27 12.74 6.527
13 69.96 4.69 6.996
14 81.70 11.74 8.170
15 88.63 6.93 8.863
16 107.71 19.08 10.771
17 109.06 1.35 10.906
18 111.83 2.77 11.183
19 117.79 5.96 11.779
20 125.36 7.57 12.536
21 129.73 4.37 12.973
22 152.03 22.30 15.203
23 156.40 437 15.640
24 159.80 3.40 15.980
25 163.85 4.05 16.385
26 169.60 5.75 16.960
27 172.37 2.77 17.237
28 176.00 3.63 17.600
29 181.22 522 18.122
30 187.35 6.13 18.735
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Table 2. Parameter estimation value of each model

MLE
Model ~ ~
0 b
Rayleigh 30.0412 1.8835
Inverse-Rayleigh 30.0100 0.1652
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