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The Comparative Study of NHPP Software Reliability Model

Based on Exponential and Inverse Exponential Distribution
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Abstract Software reliability in the software development process is an important issue. Software process
improvement helps in finishing with reliable software product. Infinite failure NHPP software reliability
models presented in the literature exhibit either constant, monotonic increasing or monotonic decreasing
failure occurrence rates per fault. In this paper, we were proposed the reliability model with the exponential
and inverse exponential distribution, which made out efficiency application for software reliability. Algorithm
to estimate the parameters used to maximum likelihood estimator and bisection method, model selection based
on mean square error (MSE) and coefficient of determination(z?), for the sake of efficient model, were
employed. Analysis of failure, using real data set for the sake of proposing the exponential and inverse
exponential distribution, was employed. This analysis of failure data compared with the exponential and
inverse exponential distribution property. In order to insurance for the reliability of data, Laplace trend test
was employed. In this study, the inverse exponential distribution model is also efficient in terms of reliability
because it (the coefficient of determination is 80% or more) in the field of the conventional model can be used
as an alternative could be confirmed. From this paper, the software developers have to consider life
distribution by prior knowledge of the software to identify failure modes which can be able to help.
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Table 1. software failure time data
Failure Failure time Failure time
number (hours) x 1072
1 30.02 0.3002
2 31.46 0.3146
3 53.93 0.5393
4 55.290 0.5529
5 58.720 0.5872
6 71.920 0.7192
7 77.070 0.7707
8 80.900 0.809
9 101.90 1.019
10 114.87 1.1487
11 115.34 1.1534
12 121.57 1.2157
13 124.97 1.2497
14 134.07 1.3407
15 136.25 1.3625
16 151.78 15178
17 17750 1.775
18 180.29 1.8029
19 182.21 1.8221
20 186.34 1.8634
21 256.81 2.5681
22 273.83 2.7383
23 27187 2.7787
24 45393 4.5393
25 535.00 5.3500
26 537.27 5.3727
27 552.9 5.5290
28 673.68 6.7368
29 704.49 7.0449
30 738.68 7.3868
o] AolH= AZEYY uF AAR [12]

(Failure time data)E ©]-&8l9 £ =FodA A
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Failure number 10

Goel-Okumoto
----- Inverse exponential distribution

a8 1. 2tERks FMEE

Fig. 1. Laplace trend test

E 2 B2 =YY MSE |, R?
Table 2. Parameter estimation of the each
model and MSE , R*

T8 2. B8l e

Model Comparison Fig. 2. Pattern of intensity function

Model MLE
MSE R? )
Goel- 0 3= 33-4092 [19 2] ZA=do] tiat gele] ok =g
MLE — . - i
Okumoto  3,,,=3.089x 10! HE01 05570 t} o] 1RelA Geol-OkumotoRE- 8-> LA 7o)
Inverse kel wel gwrdt FAFHE Holn YA o
exponen. - Gz = LS ggg el A% wZE FARL gasts YIS Holn
) t_lal ) Bawe= 2-2616 9}
distribution AT
Note. MLE : Maximum likelihood estimation; Failure Time Vs. m(t)

MSE : Mean square error;
R? : Coefficient of determination
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Mission Time Vs. Reliability
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