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Client 1.0
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Framework Evolution

public TypelInfo addTableSelection{) 1
TypelInfolidapter adapter = new Typelnfoldapter|():

table.addSelectionlistener inew Selectionidapter() |
private TypelInfolabelProvider flabelProwvider = new TypelnfolakbelProvider |
TypelInfolabhelProvider.SH0W T¥YPE CONTATNER ONLY
+ TypelInfolabelProvider.SHOW EOOT DOSTFTIX) ;

public void widgetielected(ZelectionEvent ewvent) 1
TypelInfol[] selection = fVWiewer.get3electioni()

if (=zelection.length !'= 1) {
A Do something
¥ else

Typelnfo type = selection[d]:
labhel.setText (fViewer.getlelection() .Lol3tringi) ) ;
labhel.setlmage (fLabelProvider.getImage (Lype) ) ;

FlE

TypeInfo info = fFactory.create(null, null, null, 1, "7);
adapter.setInfoiinfo) :

Framework 3.2



'Eﬂ ackivatar.java

Framework Evolution

a0 CoolwidgetFramework.java X -E]:.'c CoalwidgetProject

3
%

< <

public Typelnfo addTableSelection() i
Tyvpelnfoldapter adapter = new TypelInfoldapter () :

tabhle.addfelectionlistener (new Zelectionddapter ()l |
private TypelInfolabelProvider flabhelProvider = new TypelInfolLabelProvider |
TypelInfolLabe lProvider . SHOW TYPE CONTAINER ONLY
+ TypelInfolabelProvider.3HOW ROOT POITFIX) ;

public void widget3elected(ZelectionEvent event)]
TypeInfol] selection = fViewer.get3electioni):

if (=selection.length !'= 1] {
A Do something
I else |

TypelInfo type = selectionf[0]:
label.setText (fViewer.getlelection() .tol3tring (1]
label.setImage (fLabe lProvider . .getImage (Lype] ) ;

vl

TypeInfo info = fFactory.create (null, null, null, 1, "");
adapter.setInfolinfo) ;

Framework 3.3




Framework 1.0

SemDiff

\

void client() {

}

fmk .methodl () ;
fmk .method2 () ;
fmk .method3 () ;

SemDiff
Query: fmk .method2 ()
Response: fmk.m2a () 100%

Util .mABC () 15%
fmk .mXYZ () 50%




SemDiff
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void client () {
fmk .methodl () ;

fmk .method2 () ;
fmk .method3 () ;
}

SemDiff
Query: fmk .method2 ()
Response: fmk.m2a () 100%
Util.mABC () 75%
fmk .mXYZ () 50%
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Hypothesis

Calls to broken methods are replaced
locally in the same change set.

[

Framework 1.0

__________________ >

O

Framework 2.0

X @

1.1 1.2

1.n




Hypothesis

Calls to broken methods are replaced
locally in the same change set.
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Method Calls Evolution

SemDiff Request : m1

version 1.1 version 1.2

Recommendations:
1) m3
2) m2
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Method Calls Evolution

SemDiff Request : m1

version 1.1 version 1.2

Recommendations:
1) m3
2) m2
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Confidence Value

version 1.1

Recommendations:
m3z27 > 100%43/3)
m2: 66% (2/3)
m4: 33% (1/3)

version 1.2



Confidence Value

version 1.1

Recommendations:
m3z27 > 100%43/3)
m2: 66% (2/3)
m4: 33% (1/3)

version 1.2



Change Chains

SemDiff Request : m1

== =%

version 1.1 version 1.2 version 1.3
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version 1.1

Caller Stability

SemDiff Request : m1

version 1.2
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CVS

SemDiff Architecture

Source Repository
Analysis Framework

,| Repository

Adapter

Structural
Differences

SVN

ﬁ
Data flow

3

Partial
Program
Analysis

DB

Y

Recommender
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Evaluation Strategy

Framework 1.0

Client 1.0

void client () {

}

fmk .methodl () ;
fmk .method2 () ;

Framework 2.0

B e

SemDiff
Query: fmk .method2 ()
Response: fmk.method2a () 100%

Util .methodABC() 75%
fmk .methodXY¥Z () 50%
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Evaluation Strategy

Framework 1.0

Client 1.0

void client () {
fmk .methodl () ;
fmk .method2 () ;

}

Framework 2.0

e o gl

Client 2.0

}

void client() {

fmk .methodl () ;

Util.methodABC() ;

Success!

SemDiff
Query: fmk .method2 ()
Response: fmk.method2a () 100%

Util.methodABC ()
fmk .methodXY¥YZ ()

715%
50%

1ke



Comparing with Refactoring Crawler

Framework 1.0

Client 1.0

void client() {
fmk .methodl () ;
fmk .method2 () ;

}

Framework 2.0

B g

Client 2.0

void client() {
fmk .methodl () ;
fmk .method2a () ;

}

Refactoring Crawler Success!
Dig et al. ECOOP’'06

fmk .method2 ()
A.method3 ()
A .method4 ()

renamed->
moved->
moved->

fmk .method2a ()
B.method3 ()
C.method4 ()
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Evaluation

Eclipse JDT 3.1 Eclipse JDT 3.3

Mylyn 0.5 2.0

JBoss IDE 1.1 1.5

jdt.debug.ui 3.1 3.3
Eclipse JDT 3.1 » Eclipse JDT 3.3

January 2005 10127 Transactions CVS  July 2007
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Results

Client Errors SemDiff

Mylyn 13 8 8 0
Jboss IDE 21 15 15 0
jdt.debug.ui 28 14 10 6
Total 62 37 33 6
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Results

Client Errors Scope SemDiff

Mylyn 13 8 8 0
Jboss IDE 21 15 15 0
jdt.debug.ui 28 14 10 6
Total 62 37 33 6
Precision

Top 3: 89% frameworkV31.myMethod() —— frameworkV33.myMethod2()

Top 1: 81%

Charge
S
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Results

Client Errors Scope SemDiff

Mylyn 13 8 8 0
Jboss IDE 21 15 15 0
jdt.debug.ui 28 14 10 6
Total 62 37 33 6

# of recommendations: 7.1

100% Recommendations: 1.6

method1() — 100%
method2() — 100%
method3() — 75%
method4() — 50%
method5() — 25%
method6() — 10%
method7() — 10%
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Related Work

Migration Path
e.g., Refactoring Scripts - Eclipse 3.3
Catchup! - Henkel et al., ICSE'05

Framework Usage

e.g., Strathcona — Holmes et al., FSE'05
PARSEWeb — Thummalapenta et al., ASE'07

Change Detection
e.g., Origin Analysis - zou et al., WCRE'03
Refactoring Crawler - Dig et al., ECOOP'06
Structural Changes - Kim et al., ICSE'07
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Change Detection - Limitations

0] m()

a() h() i() a() z()

Framework Framework

Version 1 Version 2

Too many changes : refactoring not detected!
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Change Detection - Limitations

Client ? ‘ Client

0] m()

a() h() i() a() z()

Framework Framework

Version 1 Version 2

Too many changes : refactoring not detected!
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Using method calls

Client

Client
? We Don’t Care!

0]

ga() h() i() a() z()
Framework Framework
Version 1 Version 2

Callers not impacted by similarity

28



Importing Methods

? Client

Client

fQ)

plusF()

Library

a() h() a() h() i0)
Framework Framework
Version 1 Version 2

Callers do not care about similarity nor location
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Conclusion

SemDiff analyzes method call changes in
version histories to recommend adaptive
changes for framework evolution.

\/
caller1 @ 04
Ceten D>——(md) 158
version 1 version 2
Recommendations

m3: 100%
m2: 50% =




