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Detailed Usage Model Construction
Based on High-order Markov Chains
and Its Examples

TomoHIKO TAKAGIT! and ZENGO FURUKAWA L

This paper shows the detailed usage model construction method based on
high-order Markov chains to generate test cases in statistical testing. The
statistical testing is used rather for estimating software reliability than for dis-
covering failures comprehensively, and the accuracy of the estimation depends
on a usage model that represents the behavior of users. So far usage models
have been constructed as simple or time-homogeneous Markov chains. How-
ever, such usage models can’t represent situations where previous behavior of
users influences next behavior, and therefore it can’t always realize its accu-
racy. In order to solve this problem, we propose the construction method of
detailed usage models based on high-order Markov chains. This paper includes

the procedure, algorithm, and examples of this method. It was found that the
detailed usage models are more accurate than usual ones and enable accurate
estimation of software reliability. This method is of practical use in software
development. In addition, challenges for making this method more effective
emerged.
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Fig.1 Overview of traditional statistical testing (described in DFD).
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Fig.2 Overview of statistical testing this method is incorporated into (described in DFD).
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Fig.4 Example of step 2 of the detailed usage structure construction algorithm on Fig. 3 (c).
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Table 1 Summary of usage models for an online book store system.
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Table 2 Result of testing the subsystem of postcard writing software.
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