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Starting from verification problems related to the foundation of Web
technologies, we have investigated the theory and practice of verification based on various
computation models. Our main contribution is that we developed an analysis that determines the order

of execution time for regular expression matching based on backtracking. The analysis first
constructs a tree transducer with lookahead simulating search of regular expression matching and
then determines the growth rate of the tree transducer. The growth rate was determined by extending
the analysis for tree transducers without lookahead by Aho and Ullman. We conducted experiments on
regular expressions obtained from publicly available PHP programs and successfully found regular
expressions with quadratic and cubic orders.
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