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Software Product Line Architecture Modeling and Component Composition
Implementation with Extension of Aspectual Mechanism

SHEN L2wei, PENG Xin, ZHAO Wen2yun
( School " Conputer Science, Fudan University, Shanghai 200433, China )

Abstract:  Software product line ( SPL) can increase the efficiency and quality of software development. Software architec2
ture ( SA), as the blueprint of SPL, defines the nte2relationships between camponents and guides the compent composition imple2
mentation. However, the exiging interface connection architecture is limited to describe the direct interactions between components.
It cannot support the more complex interaction situations which emerge with the SPL variability. In this paper, we propose a method
of software product line architecture modeling and component composition implementation with extension of aspectual mechanism.
The care is an architecture description language ( ADL) which extends xADL21 0 and combines with aspec2 oriented techniques. The
ADL supports the design and customization for SPL architecture based on variability, and instructs the companent camposition pra2

cess far applications. Futhermore, we have developed a prototype tool FASPLC which provides the visual modeling of architecture as

well as the automatic application derivation.
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1 public class Connector. BorowOperation implements

BookForm. Intf BorrowOperation {

2 //Require Component Instance: Reserve the Link

3 BookForm. BookForm requireComponent;

4 //Request. Role(Provide. intf): BookOperation. Intf BookOperation

5 BookOperation. Intf BookOperation provide. intf;

6 //Be Weaved: BookOperation. Intf Image

7 BookOperation. Intf BookImage weaver_ intf’

8 public Comnector. BorrowOperation() {

9 // Class Implement Provide. Intf: BookOperation. BookOperation

10 provide intf = new BookOperation. BookOperation( ) ;

11 // Class Implement Weaving Intf: BookOperation. BookOperation

12 weaver_ intf = new BookOperation. BookOperation(); }

13 public void reserve_ink( BookF orm. BookForm bookForm) {

14 requireCanponent = bookForm; }

15 public BookInfo get Book( String bookno) {

16 //Return Value Type: BookInfo

17 BookInfo BookInfo value = provide_ intf. searchBook( bookno) ;

18 / /Weaving after Interaction

19 weaver_ intf. showCoverP icture( requireComponent. getlmageContainer
(), bookno) ;

20 retumn BookInfo. value; }

21 public boolean reduceBook Amount (String bookno) {

22 // Return Value Type: boolean

23 boolean boolean_ value = provide intf. borrowOneBook( bookno) ;

24 retum boolean_ value; }

25}
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BookForm

3 private org. eclipse. swt. widgets. Canvas BookForm. BookForm. Res_
Canvas;

4 / / After the create method, do Initial izat ion Method

5 pointcut addCanvas( BookForm. BookForm form) :

6 (execution( * aeate* (..)))&& this(form);

7 afer( BookForm. BookForm form) retumning :

8 addCanvas( form) { form. addBookCoverFrame(); }

9 //Resource s Intialization Method

10 public void BookForm. BookForm. addBookCoverFrame( ) {

11 , )

12 // Other Introduce Varants and Methods
13 public org. eclipse. swt. widgets. Canvas
BookForm. BookForm. getlmageContainer( ) {
14 reurn this. Res. Canvas; }
15 }
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