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1- Internal API
2- Deprecated API
3- Major Releases
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SemDiffSemDiff

void client() {

fmk.method1();

fmk.method2();

fmk.method3();

}

SemDiff

Query: fmk.method2()

Response: fmk.m2a() 100%

Util.mABC() 75%

fmk.mXYZ() 50%

Framework 1.0
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Calls to broken methods are replaced 
locally in the same change set.
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Recommendations:
1) m3
2) m2

SemDiff Request : m1
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Confidence ValueConfidence Value
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Change ChainsChange Chains
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Caller StabilityCaller Stability
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Source Repository
Analysis Framework

SemDiff ArchitectureSemDiff Architecture

CVS

SVN

DB

Repository
Adapter

Recommender

Partial
Program
Analysis

Structural
Differences

Data flow
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Evaluation StrategyEvaluation Strategy

Framework 1.0 Framework 2.0

Client 1.0

void client() {

fmk.method1();

fmk.method2();

}

SemDiff

Query: fmk.method2()

Response: fmk.method2a() 100%

Util.methodABC() 75%

fmk.methodXYZ() 50%

...
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Evaluation StrategyEvaluation Strategy

Framework 1.0 Framework 2.0

Client 1.0

void client() {

fmk.method1();

fmk.method2();

}

Client 2.0

void client() {

fmk.method1();

Util.methodABC();

}

SemDiff

Query: fmk.method2()

Response: fmk.method2a() 100%

Util.methodABC() 75%

fmk.methodXYZ() 50%

...

Success!
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Comparing with Refactoring CrawlerComparing with Refactoring Crawler

Framework 1.0 Framework 2.0

Client 1.0

void client() {

fmk.method1();

fmk.method2();

}

Client 2.0

void client() {

fmk.method1();

fmk.method2a();

}

fmk.method2() renamed-> fmk.method2a()

A.method3() moved-> B.method3()

A.method4() moved-> C.method4()

...

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

Client 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 July 200710127 Transactions CVS
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ResultsResults

Client Errors Scope SemDiff RC

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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ResultsResults

Client Errors Scope SemDiff RC

Mylyn 13 8 8 0

Jboss IDE 21 15 15 0
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Change 
Chains: 2

Precision
Top 3: 89%
Top 1: 81%

frameworkV31.myMethod() frameworkV33.myMethod2()

Caller 
Stability: 2

caller1

m1

m2

caller1

m3

m2

caller1
m1

caller1 m1

caller1 m1

caller2 m2

parent
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ResultsResults

Client Errors Scope SemDiff RC

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 WorkRelated 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 - LimitationsChange Detection - Limitations

Version 1 Version 2

f()

g() h() i()

m()

g() z()

f() =? m()

Framework Framework

Too many changes : refactoring not detected!
26
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Version 1 Version 2

f()

g() h() i()

m()

g() z()
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Framework

Client

Framework
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Using method callsUsing method calls

Version 1 Version 2

f()

g() h() i()

m()

g() z()

Framework

Client

Framework

Client

Callers not impacted by similarity

f() =? m()
We Don’t Care!
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Importing MethodsImporting Methods

Version 1 Version 2

Framework

Client

f()

g() h() i()

Framework

Client

f()

g() h() i()

plusF()

Library

Callers do not care about similarity nor location
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ConclusionConclusion

SemDiff analyzes method call changes in 
version histories to recommend adaptive 

changes  for framework evolution.

caller1

caller2

m1 caller1

caller2

m1

m2

m3

version 1 version 2

Recommendations
m3: 100%
m2: 50% 30


