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The Bayesian Inference for Software Reliability Models Based on NHPP

Sang-Sik Lee'- Hee-Cheul Kim'- Young-jae Song'!

ABSTRACT

Software reliability growth models are used in testing stages of software development to model the error content and time intervals betwewn
software failures. This paper presents a stochastic model for the software failure phenomenon based on a nonhomogeneous Poisson process
(NHPP) and performs Bayesian inference using prior information. The failure process is analyzed to deiie!op a suitable mean value function for
the NHPP ; expressions are given for several performance measure. Actual software failure data sre compared with several model on the con-
stant reflecting the quality of testing. The performarice measures and parametric inferénces of the suggested models using Rayleigh distribution
and Laplace distribution are discussed. The results of the suggested models are applied to real software failure data and compared with Goel
model. Tools of parameter point inference and 95% credible intereval was used method of Gibbs sampling. In this paper, model selection using
the sum of the squared errors was employed. The numerical example by NTDS data was illustrated.

N 2ZEHO MBE 2W(Software reliability growth models), ZLAMBE(Gibbs sampling). BB ZOI$:S (nonhomo-
geneous Poisson Process), MiRI2IMIE(Rayleigh distribution), ZHERIA ME(Lapiace distribution), BAIXIE #(sum of
the squared errors), 2ZEHN MRIE(Software reliability)
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4 4 B 4 7186776650 10.02847433
5 7 a3 5 8354608802 11.25340082
6 2 45 6 8682985193 7.198431009
7 5 50 7 9 48326766 6.166618269
8 8 58 8 10.70448074 7.314216079
9 5 63 9 1143230510 5916108088
10 7 70 10 12.40764427 5796750011
1 1 71 11 1254295428 2.380707911
12 6 77 12 1333439559 1.780611602
13 1 78 13 13.46296496 0.214336552
14 9 87 14 1457881387 0.335025499
15 4 91 15 1505169603 0.002672479
16 1 92 16 15167771474 0.692598875
17 3 % 17 1551096968 2.217211303
18 3 98 18 1584673084 4636570219
19 6 104 19 - 1649658955 6267063806
20 1 1056 A 1660215895 1154532383
21 11 116 21 1771396310 10.79810486
2 33 149 2 2056058197 2071924258
23 7 136 2 2108118368 3681856064
2% 91 247 24 25 90078243 3.612973853
%5 2 249 % 25 9748496 0950331747
26 1 250 26 26.01147964 0.000131782
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