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The Study for NHPP Software Reliability Growth Model based on Burr Distribution
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ABSTRACT

Finite failure NHPP models presented in the literature exhibit either constant, monotonic increasing or monotonic decreasing failure
occurrence rates per fault. In this paper, Goel-Okumoto and Yamada-Ohba-Osaki model was reviewed, proposes the Burr distribution
reliability model, which making out efficiency application for software reliability. Algorithm to estimate the parameters used to maximum
likelihood estimator and bisection method, model selection based on SSE, AIC statistics and Kolmogorov distance, for the sake of efficient
model, was employed. Analysis of failure using real data set for the sake of proposing shape parameter of the Burr distribution was
employed. This analysis of failure data compared with the Burr distribution model and the existing model(using arithmetic and Laplace trend
tests, bias tests) is presented.
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Table. 1 Failure Interval Time Data

Failure nuber | Failure Interval Time | Failwe Time  |Failure Time < (™2
1 9 9 0.09
2 12 21 021
3 11 32 032
4 4 36 0.36
5 7 43 043
6 2 45 045
7 5 50 0.5
8 8 58 0.58
9 5 63 063
10 7 70 0.7
11 1 7 0.71
12 6 77 077
13 1 78 0.78
4 9 87 087
15 4 9 091
16 1 2 092
17 3 9% 095
18 3 % 098
19 6 104 1.04
20 1 105 1.0
21 11 16 1.16
2 149 149
2 7 156 1.56
2 91 247 247
% 2 29 249
% 1 250 25
27 87 337 337
28 47 384 384
2 12 3% 396
30 9 405 405
3 135 540 54
Arithroetic mean test vs Fallure Time
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Table. 2 Parameter estimation of each model

Model MLE
Goel—Okumoto Model B,,= 039812
6 5= 35073

Yamada— B 2005~ 068351
OhbaOsalii Model |15 5= 34.862

MLE

Burr Model @ pppp=1.71250
b= 0 yp= 32726

Burr Model @ p=1.90508
=2 0, p= 32247

Burr Model &MLE =1.91675
(b=2% 8\ p= 31016

E 3. 2t 2&e|SSE 2 AlCe g
Table. 3 SSE and AIC of each model

Model SSE AIC

Goel—Okumoto Model | 9013.172 109.1432

Yamada—
Ohba=~Dsaki Model 5049.463 104.0325

Burr Model(b =1) 1022.814 79.2567

Burr Model(b=2) 3890.297 08.9871

Burr Model(b=2.5) | 6876.1376 | 113.1589
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Table. 4 Kolmogorov distance

Model Kolmogorov distance
Goel —Okumoto 0.464987
Yamada—Ohba—
Osaki Model 0.258784
Burr Model(b=1) 0.196432
Burr Model(b=2) 0.237895
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Fig. 5 Reliability of each model
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