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Study on Optimization of Design Pattern Combination Operation
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Abstract As a summary of software design experience, proper use of design patterns can effectively improve the reusability of
software systems and ensure the quality of the final software products. However,in practical applications,people rarely use a sin-
gle design pattern,and usually software designers need to use experience to combine multiple patterns according to the actual ap-
plication scenarios, which may lead to uncertainty results and seriously affect the quality of software products. Although the exi-
sting formal method of pattern combination can effectively express the result of pattern combination,the combination method has
complex logic and contains a large number of redundant operations,which is difficult for designers to be familiar with and adopt.
Aiming at the problems existing in the above pattern combination process, this paper deeply discussed the combination relation-
ship between multiple patterns. Starting from the formal representation of design patterns.combined with the characteristics of Z
language, this paper studied the existing formal methods of pattern combination in depth,and optimized the existing pattern com-
bination operators. Based on the existing set of operators,the constraint, superposition and extension operators are proposed,the
exact semantics of pattern composition are defined by the operators,and the algebraic reasoning process is used to verify that the
optimized method can effectively replace the existing formal method of pattern combination,it can overcome the problems of re-
dundant operators and low efficiency caused by too many operators in the existing formal methods of pattern combination. Final-
ly,the effectiveness of the proposed method is verified by a case study of pattern combination.

Keywords Design patterns,Combination of patterns,Operation optimization, Formal method, Equality reasoning
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Specification: Composite Pattern
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Fig. 1 Specification of composite pattern
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Table 2 Formal definitions of composition relationships between

patterns
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26 (Composite; Adapter) D> (Targets= Leaves)
27 (Singleton; FactoryMethod) D> (Singleton= Factory)
28 (Factory Method ; Composite) D> ( Product = Component N Con-
creteProduct= {Leaf.composite})
29 (Builder;Singleton) D> (Director= Singleton)
30 (Prototype; Singleton) D> (Prototype= Singleton)
31 (Prototype; Composite) > (Prototype= Component)
32 (Prototype; Decorator) D> (Prototype= Component)
33 (Builder; Template Method ) D> (Director= AbstractClass)
34 (Bridge; Template Method) D> (Abstraction= AbstractClass)
35 (Decorator; Template Method ) > (Prototype= Component)
36 (Composite; Tem plate Method) > (Com ponent = AbstractClass)
47 (Chain of resposibility ; Template Method ) D> ( Handler = Abstract-
Class)
38 (State; Singleton) > (ConcreteStates= Singleton)
39 (Flyweight;Singleton) > (FlyweightFactory= Singleton)
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