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Product Line Evolution & Refactoring
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public class NotepadRaw extends Notepad {
/*...more code...*/
protected void enableUndo() {
getTextComponent () . getDocument ()
.addUndoableEditListener (new UndoableEditListener(){
public void undoableEditHappened(UndoableEditEvent e){
undo.addEdit(e.getEdit());
undoAction.update();
redoAction.update();
sy

NotepadAntenna
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FormatRaw = TextRaw
FormatStyled = TextStyled
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public class NotepadRaw extends Notepad {
*...more code...*/
protected void enableUndo() {
getTextComponent () . getDocument ()
.addUndoableEditListener (new UndoableEditListener (){
public void undoableEditHappened(UndoableEditEvent e){
undo. addEdit (e.getEdit () ;
undoAction.update();
redoAction.update();
sy

public class NotepadStyled extends Notepad {
*...more code...*
protected void enableUndo() {

getTextComponent () . getDocument ()
.addUndoableEditListener (new UndoableEditListen

public void undcableEditHappened(UndoableEditEven/
undo.addEdit(e.getEdit());
undoAction.update();
redoAction.update() ;
I
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FormatRaw = TextRaw

FormatStyled = TextStyled
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public class Notepad {
// #if TextRaw
protected void enableUndo() {
getTextComponent () . getDocument ()
.addUndoableEditListener (new UndoableEditListener (){
public void undoableEd Undoabl e
undo.addEdit (e.getEdit ());
undoAction. update () ;
redoAction.update();
sy
// #endif
/*..some code..*/
// #if TextStyled
protected void enableUndo() {
getTextComponent () .getDocument ()
.addUndoableEditListener (new UndoableEditListener (){
public void i UndoableEditEvent e){
undo.addEdit(e.getEdit());
undoAction.update () ;
redoAction.update();
sy
// #endif
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Version 1.1 > @ > Version 1.2

= Product lines undergo continuous evolution [v. m. Lehman, 1980]

= Maintainance of product line implementations:
prevent from code decays (code replication, dead code, ...)

==) Product Line Refactoring w awese:a. zo0s

Version 1.2
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public class NotepadRaw extends Notepad {
/*...more code...*/
/ protected void enableUndo() 1
getTextComponent () . getDocument () —> aCCESS
.addUndoableEditListener(new UndoableEditLj Update
public void undoableEditHappened eEditE > —>
undo.addEdit(e.getEdit())}
undoAction.update() ; g~ - call NotePad /access
redoAction.update () ; enableUndo() ||=———>urdate
13N >l
\}
. >~ Re eplication
public class Notepa.dStyled exter@\
/*...more code. NotePadRaw NotePadStyled
(ﬁrotected void enableUndo() 1

\
getTextComponent () .getDocument ()
.addUndoableEditListener (new UndoableEditListener(){

public void undoableEditHappened(UndoableEditEvent e){
undo.addEdit(e.getEdit (L.

| enabIeUndo()l

undoAction.update ()=

—> dCCEeSS

redoAction.update (
& S "’\‘j———) update
}

> call

| enableUndo() |

Preconditions Operations

(OO Code
(OO Code Pattern) Restructuring)

Postconditions
(Behavior Preservation)
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Feature-Oriented Refactoring

public class Notepad {
imnpeipemeiey 11 Text
protected void enableUndo() {
getTextComponent () . getDocument ()
.addUndoableEditListener (new UndoableEdi
public void undoableEditHappen
undo . addEdit (e.getEdi
undoAction.update()
redoAction.update() ;
Frlir
// #endif
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protected woid bleUndo() {

FormatRaw = TextRaw

eEditListener (new UndoableEditListener (){

undoableEditHappened(UndoableEditEvent e){ FormatStyled = TextStyled

r fo ion:u e();
\111,; ot . N \ —>
// #endif
} —
Preconditions ggjﬂﬂgﬁ Postconditions
(Feature Code Pattern) Redistribution) (Variant Preservation)
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Dimensions of Product Line Refactorings
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Scope of Variability-Aware Refactorings:
= Structural scope of refactoring operations
" Behavioral impact of refactorings => affected roles
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Graph-based Program Refactoring

[Mens et al., v. Eetvelde et al.]
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Graph-based SPL Refactoring

NotePad = Conservative / Orthogonal
enableUndo Extension of Graph-based
2Is : | Refactorings
apping = Family-based Variability-
NotePadRaw NotePadStyled - Preservmg SPL
enableUndo() enableUndo() Refactormgs
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» Language-independent
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Program Graph Dependencies Meta-Model Instance |. aAutomated Code
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Prototype Tool: Guevara
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Ongoing and Future Work

Rules for »
= Pull-Up Method RFFACTOEING
* Move Method R

" Encapsulate Field

MARTIN FOWLER

-umun- H«.‘k. Joh Brant,

Long-Term Objectives

= Unified Graph-based Representation of Preproc., FOP, DOP, ...
= SPL Refactoring as Higher-Order Graph Transformation

=" Automated Code Smell Detection

" Test Case Generation for Refactorings

9 | 13.12.2013 | SPL Refactoring



