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Pattern-Oriented Software Development Process using
Incremental Composition for Design Patterns

Woon-Yong Kim' - Young-Keun Choi'!

ABSTRACT

Design patterns are known widely by the techniques to improve software quality. The design patterns are efficient solutions for problems
occurring frequently in software development. Recently there are wide researches for design patterns to find them and to verify usability for
them. But there are very few researches to define systematic development approaches about constructing application using design patterns. In
this paper, we propose an approach for the pattern-oriented software development process using incremental composition for design patterns.
For this proposal, first we define a development process using design patterns, propose technique for incremental composition for design patterns
and view ports for software in the process. Also we deal with the problem of efficient traceability and maintenance to design patterns in the
software system. And we use a feedback framework system as an illustrative example to show how the process can be used to develop the
pattern-oriented software. In the development of software, the systematic development approach and usage increase efficiency to develop the
system by using design experience and technique early in the development lifecycle. Therefore the system will assure the high stability and
reusability and offer the low cost and time for development.
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STRUCT : Classes structure, CDP : Candidate Design Pattern,
CC : Candidate Classes for Output
DPDG . Design Pattern Dependency Diagram
SDP - selected design patterns with dependency to CDP
DP : Design Pattern in SDP, kind_of step : the number of step
ROLE : A role in a design pattern,
SC: A selected class in STRUCT
Initialization :
DPDG « get_design_pattern_dependency_diagram ()
// get design patterns and dependency of it
kind_of step < kind_of step + 1 // increment step
STRUCT <« get_structure (kind_of_step - 1) ;
// get structure for composition
CDP « get_candidate() ; // get candidate design pattern for
composition
SDP < dependency_DP (CDP, DPDG) ;
// get design patterns to depend on CDP from DPDG
Let # pmin and & ., designate the lowest and highest SDP
magnitude values respectively.
For & < huin t0 B {
DP « SDP.get_design_pattern (&) ;
// get a candidate design pattern for composition from
selected design patterns
Let $mn and s .. designate the lowest and highest role
magnitude values in DP
For s < Smin 10 Smax {
ROLE < DPgetRole{s): // get a role in a design pattern
SC < retrieve_class_with_role ( ROLE, STRUCT ) ;
// look up a class with the role in the classes structure
CC.addElement (SC) ;
// Insert selected classes into the candidate class list
}
}
return CC;
}
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