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Bayesian Verification Scheme for Software Reliability Based on Staged Growth Test Information
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Abstract The prior distribution determination methods of existing Bayesian schemes are relatively conservative and ideal for pro-
cessing software reliability phased growth testing information. In this article,an edge distribution model for the software success
probability at the final stage of growth testing is constructed using the identity relationship between the regular incomplete beta
function and the cumulative sum of binomial distributions. On this basis,a prior distribution determination method of software
success probability under sequential constraints is proposed,and a Bayesian verification scheme based on average a posteriori risk
is designed to protect the interests of users. The example and simulation show that the proposed prior distribution determination
method is more reasonable for processing software reliability phased growth information, the designed Bayesian scheme can sig-

nificantly reduce the number of reliability verification test cases and reduce testing burden while ensuring the reliability of the

schemes and has certain economic value.
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Table 2 Bayesian scheme proposed in this paper
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Table 3 Comparison of different prior distribution determination methods
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Table 5 Failure data of simulation reliability growth test
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Table 4 Comparison of test case quantity for different reliability

verification schemes
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1 2 3 4
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Table 6 Bayesian validation scheme based on simulation failure data
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Table 7 Comparison of prior distribution determination methods

based on simulation failure data
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% 3 2 A Be(u,v) Bl Ry, HEE#IRG —Rs|

ikl Be(410.14) 0.967 0.013
k2 Be(6.049,0.976) 0.861 0.119
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Table 8 Comparison of the number of test cases for verification

schemes based on simulation failure data
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1 2 3 4
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Ny 83 124 159 191 222
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