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The Study for Performance Analysis of Software
Reliability Model using Fault Detection Rate based on
Logarithmic and Exponential Type
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Abstract Software reliability in the software development process is an important issue. 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, reliability software cost model considering logarithmic
and exponential fault detection rate based on observations from the process of software product testing was
studied. Adding new fault probability using the Goel-Okumoto model that is widely used in the field of
reliability problems presented. When correcting or modifying the software, finite failure non-homogeneous
Poisson process model. For analysis of software reliability model considering the time-dependent fault detection
rate, the parameters estimation using maximum likelihood estimation of inter—failure time data was made. The
logarithmic and exponential fault detection 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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Fig. 1. Fault Detection Rate
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Table 1. software failure time data
Failure Failure time Failure time Failure interval
number (4) (hours)  (hours) < 10 (z;) (hours) (d;)
1 30.02 0.3002 300.2
2 3146 0.3146 314.6
3 53.93 0.5393 5393
4 55.29 0.5529 5529
5 58.72 0.5872 587.2
6 7192 0.7192 719.2
7 71.07 0.7707 770.7
8 80.9 0.809 809
9 1019 1.019 1019
10 114.87 1.1487 11487
11 11534 1.1534 11534
12 121.57 1.2157 12157
13 124.97 1.2497 12497
14 134,07 1.3407 1340.7
15 136.25 1.3625 1362.5
16 151.78 1.5178 15178
17 1775 1.775 1775
18 180.29 1.8029 1802.9
19 18221 1.8221 1822.1
20 186.34 1.8634 18634
21 256.81 2.5681 2568.1
22 273.88 27388 27388
23 27187 27787 2778.7
24 453.93 45393 45393
25 535 535 5350
26 537.27 53727 53727
27 5529 5529 5529
28 673.68 6.7368 6736.8
29 704.49 7.0449 70449
30 738.68 7.3868 7386.8
Laplace trend test Fs. Failure number
0@
Is 1 35 791N11B3BI1517 ]geﬁoeoéﬁwo
<05 000000009
= 009
-
@ -1
F
%—1.5
-
2
Failure number

8 2. 2iE2ka FMEE
Fig. 2. Laplace trend test
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Table 2. Parameter estimation of the each model
and MSE , R*
. Model
Eault Detection MLE Comparison
ate MSE  R?
0., .= 33.4086
Bi)=p S ., BOSOGL 09371
By 5= 30610
B(i)= 911LE 31.1439 -
_ 13499 08475
Bln(d; x5x1071) 5 —870x107°
i) = 9 =35.2113
B4 MLE 1791 09065

Bexpld, x5x1C 3 — 938107+

Note. MLE : Maximum likelihood estimation;
MSE : Mean square error;
R? : Coefficient of determination

d=z,,d =z,—x,_,, (i=2,3-,n)
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