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The Problem

Aquallty

>
priority

effort

order dependency
[Lee et al. 2010]

mutual exclusion
[Liu et al. 2008]

mutual inclusion
[Yoshida et al. 2005]
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Implementation

® Constraint Programming

® OPL Implementation

¢ |[BM ILOG CPLEX Optimization Studio
12.2

Minhaz Zibran, University of Saskatchewan



Effort Estimation

® Refactoring Effort Model

- Understanding the Context
p method delegation

p inheritance hierarchy

- Code Modification Effort

p token modification
p code relocation
- Navigation Effort

p Dispersion of source files
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Effect Estimation

Attribute

Formula

Reusability

—0.25 x DCC 4+ 0.25 x CAM + 0.5 x CIS
+0.5 x DSC

Flexibility

0.25 x DAM — 0.25 x DCC + 0.5 x MOA
+0.5 X NOP

QMOOD

Understandability

—0.33 X ANA + 0.33 X DAM — 0.33 x DCC
+0.33 x CAM — 0.33 X NOP — 0.33 x NOM

—0.33 x DSC

[Bansiya and Davis, 2002]

Functionality

0.12 x CAM + 0.22 x NOP + 0.22 x CIS
+0.22 x DSC + 0.22 x NOH

Extendability

0.5 x ANA — 0.5 x DCC + 0.5 x MFA
+0.5 x NOP

Effectiveness

0.2 X ANA 4 0.2 x DAM + 0.2 x MOA
+0.2 X MFA + 0.2 x NOP

Design Property Metric

Description

Design size DSC

Complexity NOM
Coupling DCC

Polymorphism NOP

Hierarchies NOH
Cohesion CAM
Abstraction ANA
Encapsulation DAM
Composition MOA
Inheritance MFA
Messaging CIS

Design size in classes
Number of methods

Direct class coupling

Number of polymorphic methods
Number of hierarchies

Cohesion among methods in class
Average number of ancestors
Data access metric

Measure of aggregation

Measure of functional abstraction
Class interface size
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Empirical Evaluation

Subject Systems

Clone
Groups

Clone
Fragments

Total
Refactorings

Mutation Framework

21

62

72

LIME

20

55

67

gCad

28

91

93

VisCad

57

136

166

® Validation with manual approach

® Comparison with variants of greedy

approach
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Clone
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Effort Effect
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Results

I Priority Effort B Quality gain

gCad
v v

Mutation framework

v v

REELR

v

7.97

8.18 4.71

9.39
8.93 7.48

2.15
Manual CP Manual CP

5.73
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Results

COMPARISON OF CP AND GREEDY SCHEDULING APPROACHES

Subject
systems

Scheduling
approaches

Values at dimensions

Prior.

Effort

Quality

Refac.
chosen

Mutation
Frame-
work

Greedy”

20.06

21.94

18.53

40

Greedy®

9.63

6.06

10.04

20

Greedy"

18.16

21.82

19.64

42

CP

9.34

7.86

11.48

20

Greedy”

22.42

21.12

19.93

47

Greedy®

13.00

8.28

13.61

33

Greedy"

16.29

23.49

26.07

51

CP

11.04

12.32

16.12

33

Greedy”

19.65

21.62

20.00

41

Greedy®

9.61

9.53

11.57

28

Greedy"”

12.05

23.48

25.98

44

CP

6.69

15.19

17.99

28

VisCad

Greedy”

36.14

32.57

25.71

66

Greedy”®

16.12

18.63

13.20

40

Greedy"”

29.02

33.81

34.32

72

CP

15.33

15.78

21.90

40

Here,

GreedyP = approach greedy towards priority satisfaction
Greedy® = approach greedy towards effort minimization

Greedy9 = approach greedy towards quality gain
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Contributions

Novel Effort Model
Novel Approach (CP)

Wide Range of Constraints

Captures Risks
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