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Impacts of Correlation Effects among Multi-layer Faults on Software Reliability Growth Processes
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Abstract Faults in the software systems, which eventually cause the system failures, are usually connected with each
other in complicated ways. Software reliability growth models based on non-homogeneous Poisson processes are widely
adopted tools when describing the stochastic failure behavior and measuring the reliability growth in software systems.
Considering a group of correlated faults,a new model was built to examine the reliability of software systems and assess
the model’ s performance from real-world data sets. Numerical studies show that the new model captures correlation
effects among multi-layer faults, fits the failure data well and performs better than traditional models. The optimal soft-
ware release policy, which considers both the reliability requirement and the software testing cost, was also formally
studied. It is found that if the correlation effects among different layers of faults are ignored by the software testing
team, the best time to release the software package to the market will be much earlier while the overall cost will be
much higher.
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Fig. 1 Illustration for software system with networking

effects among six layers of faults
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Table 1 Weeks after release and the number of

errors detected for SoftPM V2. 8
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Table 2 Weeks after release and the number of
errors detected for RVLIS
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Table 3 Estimated values of model parameters and model fitting results for SoftPM V2. 8

i Z Z, 7 % TS ccr/ v
L=1(G-O) 1667. 3197 - — — 0. 0405 0.9951 0.0267 75.000
L=2 1363. 3073 567.5292 — — 0. 0500 0.9952 0.0264 71. 875
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Table 4 Estimated values of model parameters and model fitting results for RVLIS

& a, a, a, r R’ TS CCI/%

L=1(G-O) 325. 4899 - - 0.0559 0.9403 0.0936 72.000

L=2 324. 3290 2.0234 — — 0. 0557 0.9404 0.0936 72.000

L=3 322. 3452 1.5371 13.4723 — 0.0545 0.9404 0.0936 72.000

L=4 318. 2804 0. 8687 0.9431 45,0827 0.0443 0. 9405 0.0935 72.000

M-O 189. 8020 — - 0.1080 0. 9389 0.0948 72.000

Exp2 288.5801 - — — 0.0092 0.8753 0.1354 72.000
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Table 5 Estimated values for parameters in the proposed model and MSE(SoftPM V2. 8)

a4 a, a, a, r MSE
L=1(G-O0) 1465. 1918 — — — 0.0677 466.5748
L=2 1267. 3046 428. 8579 — 0.0405 242.6497
L=3 1241.9165 398. 2277 169. 8472 - 0.0405 168.7652
L=4 1277.9901 381.0683 104. 7805 64.6317 0.0563 165. 9641
M-O 957.5182 — — — 0.1112 291.6959
Exp2 892. 1864 - - - 0.0211 1511. 7540
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