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Research on Classification of Mapping Mechanisms for Design
Pattern Detection

XIAO Zhuo-yu” ,CHEN Guo,XU Yun-biao
(School of Information Engineering, Hunan Industry Polytechnic ,Changsha 410208 , China)

Abstract; A classification detection method based on a design pattern mapping mechanism is proposed to address the limitations in
traditional design pattern detection, which primarily focuses on structural design patterns but lacks adequate attention to behavioral,
creational design patterns,as well as the detection of evolved design patterns, shared instances,and variants. To enhance the precision of
design pattern detection, the proposed method takes the structural Bridge design pattern, the behavioral Observer design pattern, and the
creational Factory method design pattern as examples to describe a multi—stage mapping mechanism for design pattern participants. By in-
troducing design pattern substructures, the mapping mechanism is constrained through Transverse, Merging, and Mapping operations,
which progressively integrate candidate substructures of design pattern participants to form candidate instances of design patterns. An
algorithm named DP_ Mapping is proposed, and a mapping framework for design pattern detection is established. Experiments are
conducted on four benchmark systems, such as QuickUML2001 ,JUnit,JRefactory,and JHotDraw , using structural design patterns such as
Bridge and Adapter,behavioral design patterns such as Observer and Command, and creational design patterns including Factory method
and Singleton. The experiments are designed for two stages: classification detection of design patterns and detection of shared design
pattern instances. The results demonstrate that the proposed approach achieves improved detection effectiveness for design patterns.
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