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Survey Method

A Systematic Review Approach

Survey detall is available online:
http://ise.seu.edu.cn/people/XiaobingSun/survey.xls
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Study Selection

Initial study selection Final study selection
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Data Extraction(2)

30 Puklications




Tech. Ref. Description

Tl Briand et al. [27] Use object oriented coupling measurement to identify the impact set.

T2 Orso et al. [28] Use the coverage information of the field data collected from users to support dynamic CIA.

T3 Law etal. [20] Provide a technique for dynamic CIA based on whole path profiling.

T4 Zimmermann et al. [35] Apply data mining to version histories in order to extract the co-change coupling between the files for CIA.

T5 Apiwattanapong et al. [30] Use the execute-after relation between entities to support dynamic CIA.

16 Badn et al. [36] Use the control call graph to perform static CIA.

T7 Ramanathan et al. [57] Uses dynamic programming on mstrumented traces of different program binaries to compute the impact set.

T8 Breech et al. [33] Analyze influence mechanisms of scoping, function signatures, and global variable accesses to support CIA.

1Y Canfora et al. [39] Use textual sirmlarity to retrieve past change request in the software repositories for CIA.

T10 Huang et al. [60] Perform dependency analysis in object oriented programs for CIA.

TI1 Beszedes et al. [61] Use the measure of dynamic function coupling between two functions for CLA.

TI12 Jashki et al. [62] Create clusters of closely associated software program files in the software repository for CIA.

T13 Hattori et al. [63] Apply two different data miming algorithms Apriori and D' A R 1n the software repository for CIA.

T14 SherrilT et al. [64] Analyze change records through singular value decomposition to produce cluster of co-change files for CIA.

TI15 Hattori et al. [3%] Use call graph to compute the impact seL

T16 Poshyvanyk et al. [39] Use conceptual coupling measurement for CLA.,

T17 Petrenko et al. [63] Use a hierarchical model to interactively compute the impact set.

TI8 Kagdi et al. [66] Blend conceptual and evolutionary couplings to support CLA.

TI19 Torchiano et al. [67] Use source code comments and changelogs in software repository to support CIA.

T20 Ceccarelli et al. [6%] Use multivanate time series analysis and association rules to perform CIA.

T21 Sunetal. [69] Analyze impact mechanisms of different change types for CIA.

T22 Gethers et al. [70] Use relational topic based coupling to capture topics in classes and relationships among them for CIA.

T23 Ahsan et al. [71] Use single and multi-label machine learning classification for CIA.

Tech. Puh. Difference

T3 P3, P24 P24 provides an improved techmique to be applied incrementally as a system evolves, and avoid the overhead of completely
recomputing the information needed for CIA as shown in P3,

T3 P3, P25 P25 presents a completely online (i.e., during program execution) CLA technigue, and it avoids storage and postmortem
analysis of program traces, even compressed, as shown in P3.

T Py, P24 P29 exitends the CIA technique at a finer level of granulanty (1.e., lines of code) based on that in P9, which 1s at file
granularity level.

T20 P20, P30 P30 defines and validates a hybrid approach that combines ranking of both association rules and Granger over which

only shows the probability of this approach in P20.
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Survey Results
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e
A Framework

<+ To characterize the CIA techniques.

“» To support the identification and comparison of
existing CIA techniques based on the specific
needs of the user.

< To provide guidelines to support development
of new CIA techniques.




A Framework

_////////)Liii:///fanguage support
Type of analysis

Object
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Intermediate Impact set
representation
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Tool Support type Empirical evaluation




Properties Iin the Framework

Object: change set and the source (users’ input)
Impact set: output of the CIA (users’ application)

Intermediate representation: dependences between
program elements (CIA’s key)

Type of analysis: static & dynamic (resource and user
iInvolvement)

Language support: procedure-oriented programs, object-
oriented programs and aspect-oriented program (application
environment)

Tool support: automation (availability)

Empirical evaluation: assessment (comparison) of thg.{_(_:_I_A
technigue(s) (evidence)
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Using the proposed framework, the CIA technique that fits
practical demands for a specific situation can be easily
selected.
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Intermediate Representation

Tech.

Intermediate representation

Briand et al. [27]

Structural coupling measures

Orsoetal. [28]

Static forward slice and coverage bit vector

Law et al. [20]

Whole program path directed acyclic graph

Zimmermann et al. [55

Associaton rules

Apiwattanapong et al. [20]

Execute-afier relation

Badn et al. [56]

Control call graph

Ramanathan et al. [37]

Memory traces and dynamic programming

Breech et al. [55]

Influence graph

Canfora et al. [39]

CR query descripiicn, XML file descriptor representation, and textual similarity

Huang et al. |&(0]

Dynamic dependency graph

[ Beszedes etal. |61

Dynamic function coupling

Jashki et al. [62]

Co-occurrence malrix, and veclor-space representation ol program files

Hattor1 et al. [62]

Aprion and DAR algorithms

Sherriff et al. [64]

Singular value decomposition

Hattor1 et al. [25]

Call graph

Poshyvanyk et al. [39]

Conceptual coupling measures

Petrenko et al. [65]

Class and member dependency graph

Kagdi et al. [66]

Conceptual couplings, and evolutionary couplings

Torchiano et al. [67]

Keywords combination

Ceccarelli et al. [65]

Multivariate nme series, and association rules

Sun etal. [69]

Object-oriented class and member dependency graph

Gethers et al. [70]

Relational toping based coupling measure

Ahsanetal. [71]

Single and mult-label machine learning classification

Canfora et al. [74)]

Line history table
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Language Support

Tech.

Language support
=

Briand et al. [27

- | Procedure-oriente

Orso et al. [2E]

Law et al. [20]

Zimmermann et al. [33]

Aprwattanapong et al. [30]

Badr et al. [36]

Ramanathan et al. [37]

Breech et al. [3%]

Canfora et al. |2%]

Huang et al. [5(]

Beszedes et al. [Al]

Jashki et al. [&Z]

Hattor et al. [63]

Sherriff et al. [64]

Hattori et al. [38]

Poshyvanyk et al. [39]

Petrenko et al. [63]

Kagdiat al. [56]

Torchiano et al. [67

Ceccarelli et al. [6%

Sun et al. [69]

Gethers etal. [70]

Ahsan et al. [71]

Law et al. [19]

Breech etal. [72

Zimmermann et al. [73]

Orso et al. [34]

Breech et al. [3Z]

Canfora et al. [74]

Canfora et al. [75]
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Tool Support(1)

Tool support
Tech.
Name Input Output Language Ref.
Briand et al. [27] Columbus Ubject-oriented system Structural coupling measures -+ [94]
Zimmermann et al. [55] ROSE Software historical repositories; Impacted parts Java [73]
current program; changes
Apiwattanapong et al. [3U] EAT Execution information; Impacted methods Java [A01]
proposed changed methods
Ramanathan et al. [57] Sieve Program binanes of Impacted methods and L [57]
nriginal and madified program code regions in modified program
Canfora et al. [59] Jimpa A change request description; Impacted files Any [95]
historical source files repositories
Huang et al. [&U] JDOTA Changes; the program; lmpacted methods and felds Java [BL1]
sOME executions
Hattor et al, |35] Impala The system; changes Impacted elements Java [3]
Poshyvanyk et al. [39] IRC*M A project Conceptual coupling measures Any [96]
Petrenko et al. [A5] JHipples The system; changed classes Impacted classes Java [92]
Gethers et al. [70] LDA A software project Eelational topic based coupling Any 0] |
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mpirical Evaluation
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Empirical Evaluation(2)
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Our Related Wor

Applications

Changeability assessment[3,7]
Regression testing[2]
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Our Related Work

Xiaobing Sun, Bixin Li, Sai Zhang. FCA-based Change Impact Analysis for Object Oriented Program. (under
review)

Xiaobing Sun, Bixin Li, Sai Zhang. A Novel Approach for Regression Testing Using FCA-based Change
Impact Analysis. (under review)

Xiaobing Sun, Bixin Li, Sai Zhang. A Change Proposal Driven Approach for Changeability Assessment Using
FormalConcept Analysis. (under review)

Bixin Li, Xiaobing Sun, Hareton Leung. Applying Formal Concept Analysis to Evaluating Impacts of
Software Changes. Submittd to Journal of System and Software (JSS) (under review).

Xiaobing Sun, Bixin Li, Chuanqi Tao, Wanzhi Wen, Sai Zhang. Analyzing Impact Rules of Different Change
Types to Support Change Impact Analysis. International Journal of Software Engineering and Knowledge
Engineering (1JSEKE)

Bixin Li, Xiaobing Sun, Hareton Leung A Brief Survey and Comparative Classification of Vertical Change
Impact Analysis Techniques. Journal of Software Testing, Verification and Reliability (STVR)
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Xiaobing Sun, Bixin Li. Using Formal Concept Analysis to Support Change Analysis. In Proc. of 26th
IEEE/ACM International Conference On Automated Software Engineering (ASE 2011), November 6-10,
2011, Lawrence, Kansas, USA.

Xiaobing Sun, Bixin Li, Chuangi Tao, Sai Zhang. HSM-based Change Impact Analysis of Object-Oriented
Java Programs. Chinese of Journal Electronics, Apr. 2011,20(2): 247-251. [SCI/EI]

Xiaobing Sun, Bixin Li, Sai Zhang and Chuanqi Tao. Using Lattice of Class and Method Dependence for
Change Impact Analysis of Object Oriented Programs. In: Proc. of the 26th Symposium On Applied
Computing (SAC 2011), Mar 21 - 24, 2011, TaiChung, Taiwan, ACM Computer Society Press [El]

Xiaobing Sun, Bixin Li, Chuanqgi Tao, Wanzhi Wen, Sai Zhang. Change Impact Analysis Based on a
Taxonomy of Change Types. In Proc. of IEEE 23rd International Computer Software and Applications
Conference (COMPSAC 2010), July 19-23, 2010, Seoul, South Korea. [El] .
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Our Related Work

r Framework of CIA

- Seven properties for CIA technique

CIA across different levels

- From Class-level change set to method-level impact set
| - Consideration of the relationship between multiple changes
B - A ranked list of impacted methods
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