SIEHEMAS M |=stel=2X|(kiect) 16-12, Vol.9 No.6

=2 16-09-06-566 http://dx.doi.org/10.17661/jkiiect.2016.9.6.566
ofExel FHEF Aol BE 2T Ed o] AL
H &2 o #H3t vl A+

osefI

The Comparative Software Development Cost Model Considering
the Change in the Shape Parameter of the Erlang Distribution
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Abstract Software Reliability implemented in software development is one of the most important issues. In
finite failure NHPP software reliability models for software failure analysis, the hazard function that means
a failure rate may have constant independently for failure time, non-increasing or non-decreasing pattern.
In this study, software development cost analysis considering the variable shape parameter of Erlang
distribution as the failure life distribution in the software product testing process was studied. The software
failure model was applied finite failure Non-Homogeneous Poisson Procedure and the parameters
approximation using maximum likelihood estimation was accompanied. Thus, this paper was presented
comparative analysis by applying a software failure time data to the software, considering the shape
parameter of Erlang distribution for development cost model analysis. When compared to the cost curve in
accordance with the shape parameter, the model of smaller shape can be seen that the optimal software
release time delay and more cost. Through this study, it is thought that it can serve as a preliminary
information which can basically help the software developers to search for development cost according to
software shape parameters.
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[Table 1] software failure time data

Failure Failure Failure Failure

number | time (hours) | numbe time(hours)
1 30.02 16 151.78
2 31.46 17 177.50
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 23 277.87
9 101.90 24 453.93
10 114.87 25 535.00
11 115.34 26 537.27
12 121.57 27 552.9
13 124.97 28 673.68
14 134.07 29 704.49
15 136.25 30 738.68
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[Table 2] Parameter estimation considering the shape
parameter
MLE
Shape parameter < .
0 b
=1 334092 0.3089
=2 30.5978 0.7922
=3 31.2672 1.2425

Note. MLE : Maximum likelihood estimation;
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(Assumption)
E =58, ¢, =5%, ¢, =158, ¢, =108, t'=20  (22)

Cost Vs. Time

250 | —a=i

1 3 5 7 9 11 13 15 17 19 21 23 23 27

Time

29

[T 2] (Assumption) )oll CHiSHH[2=M
[Fig. 2] The cost curve under the condtion of (Assumption)
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Cost Vs. Time
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