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A Comparative Study on the Infinite NHPP Software
Reliability Model Following Chi-Square Distribution with

Lifetime Distribution Dependent on Degrees of Freedom
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Abstract Software reliability factor during the software development process is elementary. Case of the infinite failure
NHPP for identifying software failure, the occurrence rates per fault (hazard function) have the characteristic point that
is constant, increases and decreases. In this paper, we propose a reliability model using the chi — square distribution
which depends on the degree of freedom that represents the application efficiency of software reliability. Algorithm to
estimate the parameters used to the maximum likelihood estimator and bisection method, a model selection based on the
mean square error (MSE) and coefficient of determination(®?), for the sake of the efficient model, were employed. For
the reliability model using the proposed degree of freedom of the chi — square distribution, the failure analysis using
the actual failure interval data was applied. Fault data analysis is compared with the intensity function using the degree
of freedom of the chi - square distribution. For the insurance about the reliability of a data, the Laplace trend test was
employed. In this study, the chi-square distribution model depends on the degree of freedom , is also efficient about
reliability because have the coefficient of determination is 90% or more, in the ground of the basic model, can used as
a applied model. From this paper, the software development designer must be applied life distribution by the applied
basic knowledge of the software to confirm failure modes which may be applied.
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Table 1. software failure time data

Failure Failure time Failure interval
number (hours) (hours)
1 0.479 0.479
2 0.745 0.266
3 1.022 0.277
4 1.576 0.554
5 2.61 1.034
6 3.559 0.949
7 4.252 0.693
8 4.849 0.597
9 4.966 0.117
10 5.136 0.17
11 5.253 0.117
12 6.527 1.274
13 6.996 0.469
14 8.17 1.174
15 8.863 0.693
16 10.771 1.908
17 10.906 0.135
18 11.183 0.277
19 11.779 0.596
20 12.536 0.757
21 12.973 0.437
22 15.203 2.23
23 15.64 0.437
24 15.98 0.34
25 16.385 0.405
26 16.96 0.575
27 17.237 0.277
28 17.6 0.363
29 18.122 0.522
30 18.735 0.613
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Table 2. Parameter estimation of the each model

and MSE , R*
Model Comparison
Model MLE
MSE R*
DF=2 0 = 3-2026 14131 09903
DF=4 0 p= 3-6483 32746 0.9879
DF=6 0 4p=4.1169 56132 0.9846

Note. DF : Degree of freedom;
MLE : Maximum likelihood estimation;
MSE : Mean square error;
R* : Coefficient of determination
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