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The number of Web applications handling online transaction is increasing, but verification of the
correctness of Web application development has been done manually. This paper proposes a method
for modeling, verifying and testing Web applications. In our method, a Web application is modeled
using two finite-state automata, i.e., a page automaton which specifies Web page transitions, and an
internal state automaton which specifies internal state transitions of the Web application. The entire
Web application can be modeled as the synchronized product between page transitions and internal
state transitions, where each transition is specified separately with a little concern of synchronized
actions. General properties for checking the Web application design are presented in LTL formulae
and they are verified using the model checker Spin.

Using our approach, it is feasible to design page transitions of each page and its internal state
transitions separately at first. Then, we extend them to the whole application satisfying requirements
for the Web application. This design process save costs in the software development. Test cases
examining the behavior of the Web application are also generated by utilizing the counterexamples
obtained as the result of model checking. We applied our method to an example Web application to
confirm its effectiveness. So, our formal method covers various Web applications on the view point
of design, verification, and testing. The thesis is structured as follows:

Chapter 1 gives background and introduction to the thesis. Chapter 2 describes some preliminaries.
The proposed model of Web application is given in chapter 3, followed by verification and test
generation presented in chapter 4. Chapter 5 shows the result of applying the proposed method to an
example Web application (online store) and provide the case studies. In chapter 6, we discuss the

related work, and chapter 7 concludes the paper.
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