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Background(1)

Software Evolution

Software Change Management

Software Quality Assurance

Change Analysis
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Background(2)

Change Impact 
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Scope

Dependency Based Impact Analysis

Traceability Based Impact Analysis

1997 2010
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Motivation

1) identify key properties of CIA technique,
2) facilitate comparison of CIA techniques,
3) enable development of new CIA techniques, 

support maintainers to make decision among various 
change solutions, prepare change schedule,
estimate resources and costs, and trace the change effect.

select available CIA tool according to practical needs

CIA Technologies

CIA Applications

CIA Supporting Tools
Motivation
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Preliminaries
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Survey Method

Search 
Strategy

Study 
Selection

Data 
Extraction

A Systematic Review ApproachA Systematic Review Approach

Survey detail is available online: 
http://ise.seu.edu.cn/people/XiaobingSun/survey.xls
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Search Strategy

IEEE Computer Society Digital Library

Science@Direct

ACM Digital Library

Springer Link
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Study Selection
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Data Extraction(1)



13

Data Extraction(2)

23 papers present 23 different CIA techniques with 
empirical studies
two papers cover the same CIA technique
four papers extend previous CIA techniques
two papers provide comparison of different CIA techniques

30 Publications30 Publications
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Data Extraction(3)
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Data Extraction(4)
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Survey Results

Survey 
Results

Framework

Properties Application
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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.
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A Framework
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Properties in 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 

involvement)
 Language support: procedure-oriented programs, object- 

oriented programs and aspect-oriented program (application 
environment)

 Tool support: automation (availability)
 Empirical evaluation: assessment (comparison) of the CIA 

technique(s) (evidence)
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Applications of the Framework

 Expressiveness: its ability to cover a wide spectrum of the 
CIA techniques. 

 Effectiveness: the ease and comprehensiveness of 
comparison of the CIA techniques.

Using the proposed framework, the CIA technique that fits 
practical demands for a specific situation can be easily 
selected.
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Object
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Impact Set
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Intermediate Representation



24

Type of Analysis
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Language Support
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Tool Support(1)
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Tool Support(2)
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Empirical Evaluation(1)

Benchmarks

Measures
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Empirical Evaluation(2)
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Our Related Work

FCA-base CIA
[1,4,10]

CT-based 
CIA[5,11]HSM-based 

CIA[9]

Applications
Changeability assessment[3,7]

Regression testing[2]
[8]…

2009 2010 2011~
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Our Related Work

- Seven properties for CIA technique

- A metric to measure the changeability of a change proposal.

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

Framework of CIA

Change proposal driven changeability assessment

CIA across different levelsContributions
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