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Abstract
Successful Web services must evolve to remain relevant (e.g. requirements update, bugs
fix, etc.), but this process of evolution increases complexity and can cause the Web service
interface design to decay and lead to significantly reduced usability and popularity of thg
services. Maintaining a high level of design quality is extremely expensive due to
monetary and time pressures that force programmers to neglect improving the quality of
their interfaces. A more fundamental reason is that there is little support to automatically
identify design defects at the Web service interface level and reduce the high calibration
effort to determine manually the threshold value for each quality metric to identify design
defects. In this work, we propose to treat the generation of interface design defectg
detection rules as a bi-level optimization problem.To this end, the upper level problem
generates a set of detection rules, as combination of quality metrics, which maximizes the
coverage of a base of defects examples extracted from several Web services and artificia
defects generated by the lower level. The lower level maximizes the number of generated
artificial defects that cannot be detected by the rules produced by the upper
level. The statistical analysis of our experiments over 30 runs on a benchmark of 415 Wel
services shows that 8 types of Web service defects were detected with an average of more
than 93% of precision and 98% recall. The results confirm the out performance of our bi-
level proposal compared to state-of-art Web service design defects detection techniqueg
and the survey performed by potential users and programmers also shows the relevance
of the detected defects.
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