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Abstract The testing and operation environment may be essentially different thus the fault detection rate
of testing is different from that of the operation phase. Software reliability growth models SRGMs based
on the non-homogeneous Poisson process NHPP are quite successful tools that have been proposed to
assess the reliability of software. The constant environmental factor is proposed by some authors to describe
the mismatch between the testing environment and operation environment in SRGMs of NHPP. Actually

the environmental factor ought to be varying with testing time. The varying environmental factor with time
can be derived from actual failure data set. The fault detection rate  FDR of operation is transformed from
that of testing phase and varying environmental factors considering the fault remove efficiency and fault
introduction rate and then an NHPP model PTEO-SRGM is presented. Finally the unknown parameters
are estimated by the least-squares method based on two failure data sets. Experiments show that the
goodness-of-fit and predictive power of PTEO-SRGM is better than those of other SRGMs on these two

data sets.
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Table 2 Comparison Results of Reliability Estimation with Some SRGMs for the First Data Set
2 1
Parameter Value
Model SSE R-square AE
a b c r—aq
PTEO-SRGM 26.33 0.0018 378.358 0.9976 0.00059
Yamada Delayed S-Shape 213.5 0.09348 0.127 806.3 0.9962 0.00581
G-O 301.3 0.02431 3914 0.9814 0.10611
General G-O 208 0.008258 1.543 565.8 0.9973 0.01162
Logarithmic Poisson 203.7 0.0377 4957 0.9764 0.12823
Logistic Growth Curve 198.9 12.41 0.1419 882.9 0.9958 0.03926
Compertz Growth 208.9 0.03101 0.9139 434.6 0.9979 0.00749
Table 3 Comparison Results of Reliability Estimation with Trans. Computers 2004 53 3 380~384
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5 Sy-Yen Kuo Chin-Yu Huang Michael R. Lyu. Framework for
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Research Background

NHPP nonhomogeneous Poisson process models as a class of SRGMs are extensively used. NHPP SRGMs have been quite
successful tools in practical software reliability engineering. Under the assumption that testing is performed in accordance with a given
operational profile SRGMs use the failure history which is obtained during testing to predict the field behaviors of the program.
Actually the testing profile and operational profile are not similar in other words there exist some differences between the testing
reliability and operation reliability. Supported by the National Natural Science Foundation of China Research on software reliability
growth model of NHPP class considering testing environment and operational environment grant No.60503015  we have studied
the differences of testing environment and operational environment. In this paper we focus on the evaluation accuracy and prediction
precision of a software reliability growth model incorporating environmental function. Supported by the Ph. D. Programs Foundation
of the Ministry of Education of China research on dependability evaluation algorithms of computer system grant No.
20020213017  we have worked on the evaluation algorithms for fault-tolerance and dependability. Some progress has been achieved.

Furthermore we will develop evaluation algorithms for dependability of a very large scale network system.



