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A Comparison of Reliability Factors of Software Reliability
Model Following Lifetime Distribution Dependent on
Pareto and Erlang Shape Parameters
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Abstract

Software reliability is one of the most elementary and important problems in software development In
order to find the software failure occurrence, the instantaneous failure rate function in the Poisson process
can have a constant, incremental or decreasing tendency independently of the failure time. In this study,
we compared the reliability performance of the software reliability model using the parameters of Pareto
life distribution with the intensity decreasing pattern and the shape parameter of Erlang life distribution
with the intensity increasing and decreasing pattern in the software product testing. In order to identify
the software failure environment, the parametric estimation was applied to the maximum likelihood
estimation method. Therefore, in this paper, we compare and evaluate software reliability by applying
software failure time data.

The reliability of the Erlang and Pareto life models is shown to be higher than that of the Pareto lifetime
distribution model when the shape parameter is higher and the Erlang model is more reliable when the
shape parameter is higher. Through this study, the software design department will be able to help the
software design by applying various life distribution and shape parameters, and providing basic knowledge
using software failure analysis.
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(Table 1) Software Failure Time Data

Failure Failure time Failure Failure time

number (hours) number (hours)
1 30.02 16 151.78
2 31.46 17 17750
3 53.93 18 180.29
4 55.290 19 182.21
5 58.720 20 186.34
6 71.920 21 256.81
7 77.070 22 273.88
8 80.900 23 271.87
9 101.90 24 453.93
10 114.87 25 535.00
11 115.34 26 5371.27
12 12157 27 552.90
13 124.97 28 673.68
14 134.07 29 704.49
15 136.25 30 738.68




A24A A25 TRHE P of2t AL oES SHEEE w2 AZEY 0] MY oo it A=lE EMeol Hjm dF 75

Laplace trend test Vs. Failure number
25
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<Figure 1> Laplace Trend Test
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(Table 2> Parameter Estimation Considering the Shape Parameter

Shape Model
parameter Erlang Pareto
0 2= 33.409 0 0= 31.815
a=1 ~ .
I)MLE:&()SQXI(Yl buu;':4-468><1071
é.w,/-:: 30.599 é,‘,m: 31.209
a=2 ~ .
bapp="T7-922x107"1 bayp=1.8102
5 0 4= 31.267 0 = 31.322
a= ~ N
bagp=1.2425 b= 3-9454

Note) MLE : Maximum likelihood estimation.

(Table 3) Model Comparison Considering the Shape Parameter

Model Comparison

Shape

Erlang Pareto
parameter
MSE R? MSE R*
a=1 5.850 0.938 83.279 0.935

a=2 14.191 0.932 45589 0.967
a=3 23.478 0.915 21.233 0.982

Note) Rr? : Coefficient of determination.
MSE . Mean square error.
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Mean value function Vs. Failure time
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<Figure 6> Pattern of Mean Value Function Case of Shape
Parameter a=3
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