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Discoverability anti-patterns: frequent ways of making undiscoverable Web Service descriptions J.M. Rodriguez, M. Crasso, A. Zunino and M. Campo CONICET/ISISTAN, Universidad Nacional del Centro Tandil, Buenos Aires, Argentina



Agenda  Context: Web Services.  Web Service discovery.  Web Service Description Language (WSDL).  Problem and our approach.  Anti-Patterns in WSDL.  Experiments and their results.  Conclusions.  Further research.
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About us...  We are a research group mainly interested in the following topics:  distributed systems,  service-oriented systems.  Particularly, we are interested in the application of Artificial Intelligence techniques to ease the development of distributed systems.  Recent journal publications cover:  Service discovery, Grid, P2P, JEE.
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Context: Web Services  A Web Service is software functionality provided by third-party.  Web Services are distributed over Internet.  A Web Service is described by a WSDL document (Web Service Description Language).  Users need to find a suitable Web Service.
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Web Service discovery  Syntactic service registries represent a Web Service as a bag of word obtained from the service WSLD document.  Queries are transform to a bag of word.  Web Services are ranked by their similarity with the query.  Similarity is measured by the number of shared words between the WSDL document and the query.



Representation of “currency exchange” ISISTAN – UNICEN -Tandil



Ω represents the difference between documunt 1 and 2



Web Service Description Language (WSDL)
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Problem and our approach  Problem:  Improving the effectiveness of syntactic registries.  Our approach:  Detecting common practices that reduce the syntactic information in WSDL.  Defining remedies to remove the problems introduced by those practices in a WSDL.  Classifying those practices and its remedies in the well-known form of anti-patterns' catalog.
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Problematic WSDL vs. well defined WS
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Anti-Patterns in WSDL  Documentation:  Inappropriate or lacking of documentation.  Ambiguous Names.  Representation:  Redundant data models.  Whatever types.  Design:  Redundant port-types.  Low cohesive operation in the same port-type.  Empty messages.  Enclosed data model.  Undercover fault messages within standard messages. ISISTAN – UNICEN -Tandil



Documentation: Inappropriate or lacking comments  Symptoms: Occurs when a WSDL document has no comments or comments are too complex to be understood.  Manifest: Not immediately apparent.  Problems: Conveys fewer, or none, words related to the functionality of the service.  Remedy: Create concise comments and place it in the correct part of the WSDL document. ISISTAN – UNICEN -Tandil



Documentation: Ambiguous names  Symptoms: Occurs when ambiguous or meaningless names are used for denoting the main elements of a WSDL document.  Manifest: Not immediately apparent.  Problems: Reduces the number of relevant words and introduces irrelevant ones.  Remedy: Change ambiguous or meaningless names by representatives names. ISISTAN – UNICEN -Tandil



Representation: Redundant data models  Symptoms: Occurs when many data-types to represent the same objects of the problem domain coexist into a WSDL document.  Manifest: Evident.  Problems: Introduces irrelevant words and influences their importance.  Remedy: Summarize redundant data-types into a new data-type. ISISTAN – UNICEN -Tandil



Representation: Whatever types  Symptoms: Occurs when a special data-type is used for representing any object of the problem domain.  Manifest: Evident.  Problems: Reduces the number of relevant words and introduces irrelevant ones.  Remedy: Replace Whatever types with data-types that properly represent needed objects.
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Design: Redundant port-types  Symptoms: Occurs when different port-types offer the same set of operations. Mostly because publishers redefine a port-type for each supported communication technology.  Manifest: Evident.  Problems: Influences the importance of words.  Remedy: Summarize redundant port-types into a new port-type. ISISTAN – UNICEN -Tandil



Design: Low cohesive operations in the same port-type  Symptoms: Occurs when port-types have weak cohesion, mostly because publishers include operations for monitoring the status of the service into the port-type that provides the offered functionalities.  Manifest: Not immediately apparent.  Problems: Introduces irrelevant words and influences their importance.  Remedy: Draw operations having weak cohesion from their port-type and put them into a new port-type. Repeat until there are no port-types with poor levels of cohesion.
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Design: Empty messages Symptoms: Occurs when empty messages are used in operations that do not produce outputs nor receive inputs. Manifest: Evident. Problems: Introduces irrelevant words and influences their importance. Remedy: Remove empty messages and empty data-type definitions, if any.
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Design: Enclosed data model  Symptoms: Occurs when the data-type definitions used for exchanging information are placed in WSDL documents rather than in separate XSD ones.  Manifest: Evident.  Problems: Conveys fewer, or none, words related to the functionality of the service.  Remedy: Move data-type definitions from WSDL documents to schema files. ISISTAN – UNICEN -Tandil



Design: Undercover fault information within standard messages



 Symptoms: Occurs when output messages are used to notice about service errors.  Manifest: Present in service implementation.  Problems: Introduces irrelevant words and influences their importance.  Remedy: Use WSDL fault messages for conveying error information.
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First experiment  Goal:  Analyzing the impact of each anti-pattern in real-life service descriptions (Data-set of 391 WSDL documents).  Methodology:  Surveying manually each WSDL in the data-set, marking if the anti-pattern is present and then calculating its frequency.  Result:  A measure of how common the anti-pattern is.
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First experiment results 350
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Second experiment  Goal:  Analyzing the impact of anti-patterns in the effectiveness of syntactic search engines.  Methodology:  Selecting to search engines; one especially design for Web Service search (WSQBE), the other a generic search engine (Lucene4WS = Apache Lucene+Text mining).  Creating two instances of each search engine, one with the original set of WSDL documents and the other with the improved set of WSLD documents.  Comparing the measures of precision-at-1, recall-at-10: if the first result is relevant and percentage of relevant service retrieved in the first 10  Result:  Searches using improved WSDL documents had better results than searches using original WSDL documents ISISTAN – UNICEN -Tandil



Second experiment results
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Conclusions  82% of the WSDL documents from the data-set contain one or more anti-patters.  Removing the anti-patterns from WSDL documents increased the performance of two search engines (WSQBE and Lucene4WS).  Removing the anti-patterns from a WSDL document takes 15 minutes in average.
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Further research  Measuring the effects of the anti-patterns in others datasets and syntactic search engines.  Developing heuristics to automatically detect the antipatterns … and correct them  Measuring the effects of each anti-pattern  Analyzing the impact of these anti-patterns in Serviceoriented Grids.
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Questions...
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Discoverability anti-patterns: frequent ways of making ...






Representation: Redundant data models. â—‡ Symptoms: Occurs when many data-types to represent ... Analyzing the impact of anti-patterns in the effectiveness. 
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AntiPatterns 

Business objects will make your ordinary developers productive (substitute any buzzword ... Furthermore, AntiPatterns present a detailed plan for reversing these ...... java.net.URL(. "http://www.webserver.com:8080/ images/next.jpg"));.
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Frequent Service Map 

Every 15 Minutes or Better. All Day, Every Day. 6 AM - 8 PM Mon - Sat. 8 AM - 6 PM Sun. Trabue Rd. R iverside D r. R ive rsid e. D r. N. Some trips continue east.
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