ISSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn
Journal of Software, Vol.21, No.11, November 2010, pp.2725-2737 http://www.jos.org.cn
doi: 10.3724/SP.J.1001.2010.03680 Tel/Fax: +86-10-62562563
© by Institute of Software, the Chinese Academy of Sciences. All rights reserved.

BTSSRI RN PHEREERERAREE
Hkﬁl % EZ'S, z} %45' 14/]1\ 14,5+

YHRMRY: RS TSR T M 211189)

(R TV SRR DRI AsE g %, B 201112)
SRS MR K 5 BB S E RSB TLH B 210016)
(MRS HHENRRE SEARR LI MAl 210093)

SRR N B BRI 5% 5080 % 7L B st 210093)

Identification of Centrally Managed Aggregations in Design Patterns Using Shape Analysis

b

ZHOU Xiao-Yu!, QIAN Ju?®, CHEN Lin*®, XU Bao-Wen'*** " -

!(School of Computer Science and Engineering, Southeast University, Nanjing 211189, C\iina)‘

%(Shanghai Key Laboratory of Computer Software Evaluating and Testing, §hanghai 201112, China)

3(College of Information Science and Technology, Nanjing Univers?ty of Aeronautics and Astronautics, Nanjing 210016, China)
*(Department of Computer Science and Technology, Nanjing University, Nanjing 210093, China)

5(State Key Laboratory for Novel SoftwaretTechnology, Nanjing University, Nanjing 210093, China)

+ Corresponding.author: E—m‘e\iilz bwxu@nju.edu.cn, http://cs.nju.edu.cn/teacher/show.aspx?id=183

*
Zhou XY, Qi’én J, Chen L, Xu BW. Identification of centrally managed aggregations in design patterns using

shape analysis. Journal of Software, 2010,21(11):2725-2737. http://www.jos.org.cn/1000-9825/3680.htm

Abstract: In this paper, a shape-analysis based approach is proposed to automatically identify aggregations that
are implemented using the commonly used implementation mechanism, pointers or references. First, this paper
augments predicates of Sagiv’s three-valued logical structure to describe the semantic constraints f{)r the central
aggregation management operations on linked lists. Then, this paper presents a method to identify the aggregation
management behavior by analyzing the changes of shape structures for linked lists along control flow paths. Finally,
the effectiveness of the proposed 1-n aggregation identification approach. is proposeﬁ using a case study from the

open-source software JEdit. \
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Fig.1 Operation to exchange positions of two objects
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Fig.2 Reachability between individuals belonging to different logical structures
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Fig.3 An operation to replace sublist at the end
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Fig.4 Process to identify aggregation management operations in JEdit by shape analysis
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Fig.5 Operations to manage memento aggregati
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