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Coding Pattern Extraction
Using a Sequential Pattern Mining Approach

Takasnl Isu1o, ! HIRONORI DATE, ! TaTsuya Mrvake!!
and KATSURO INOUE(!

To develop software, developers use idiomatic code fragments, or coding pat-
terns, to implement a particular kind of concerns that are hard to modularize
in the software. In this paper, we propose an application of a sequential pattern
mining approach to extract coding patterns from source code. Our approach
first normalizes Java source code to a sequence database and then applies Pre-
fixSpan, a pattern mining algorithm, to the database. We have implemented
the approach as a tool and applied the tool to six Java programs. The resul-
tant patterns help developers to understand and maintain the programs since
the patterns include application-specific crosscutting implementation and Java
implementation idioms.
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Subclasses of AbstractCommand

org.jhotdraw.standard.DuplicateCommand

public void execute() {
super.execute () ;
setUndoActivity (createUndoActivity()) ;
FigureSelection selection = view().get...

//create duplicate figure(s)

FigureEnumeration figures = (Figure...
getUndoActivity() .
setAffectedFigures (figures) ;

view() .clearSelection() ;

}

Subclasses of AbstractHandle \”s‘tance"f
org.jhotdraw.standard.ResizeHandle
public void invokeStart ( Undo Pattern
int x, int y, (length=4)
DrawingView view) { L.
setUndoActivity ( createUndoActivity()
createUndoActivity ( setUndoActivity()
view)); getUndoActivity()
getUndoActivity () . tAffectedFi
setAffectedFiqures(... se ecte: |gures()
((RseizeHandle.Undo. ..
}

Subclasses of AbstractTool

org.jhotdraw.figures.BorderTool

public void action(Figure figure) {
// Figure replacedFigure = drawing().replace(...

setUndoActivity (createUndoActivity());

List 1 = CollectionsFactory.current ().create...
1.add (figure) ;

1.add (new BorderDecorator (figure)) ;
getUndoActivity () .setAffectedFiqures (new Fig ...
( (BorderTool .UndoActivity)getUndoActivity ()) ..

0 1 JHotDraw 5.4b1 00000000000000O00O0DO
Fig.1 Undo command pattern in JHotDraw 5.4b1.
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01 PrefixSpan 00000000000 O0OOOOOOO
Table 1 Projected databases created by PrefixSpan.

prefix  prefiz-Projected Database Patterns
abed), (aeade), (dafb), (acd)  (a):4,(b):2,{(c):2,(d):3

(ab) : 2, (ac) : 2, (ad) : 3
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Source Code Sequence

for (Iterator it=items.iterator(); iterator()
it.hasNext (); ) { hasNext ()
Item item = (Item)it.next(); Loop
if (item.getBounds() . next ()
contains (getCursorPos())) { [:> getBounds ()
item.deactivate() ; getCursorPos ()
} contains (Point)
} IF
deactivate ()
END-IF
hasNext ()
END-LOOP

02 00000000000

Fig.2 A sequence extracted from source code.
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Statement: if (<cond>) <then> else <else>;
Sequence: <cond>, IF, <then>, ELSE, <else>, END-IF

Statement: for (<init>; <comnd>; <inc>) <body>;
Sequence: <init>, <cond>, LOOP, <body>,
<inc>, <cond>, END-LOOP

Statement: while (<cond>) <body>;
Sequence: <cond>, LOOP, <body>, <cond>, END-LOOP

03 Jooooooogo
Fig.3 Normalization of control statements.
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Table 2 Target software.

Name Version LOC #Pattern #Group
JHotDraw  7.0.9 90166 137 37
jEdit 4.3prel0 168335 747 33
Azureus 3.0.2.2 552021 4682 128
Tomcat 6.0.14 313479 1415 85
ANTLR 3.0.1 59687 352 29
SableCC 3.2 35388 162 18
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Table 3 Coding patterns in the target software.

1D Sup Len Elements Type
JHotDraw 8S 19 4  LOOP / willChange / changed / END-LOOP (3)
JHotDraw 8L 11 5 LOOP / willChange / transform / changed / END-LOOP (3)
jEdit 1S 55 4 openNodeScope / jjtreeOpenNodeScope / closeNodeScope / jjtreeCloseNodeScope (3)
jEdit 1L 10 12 openNodeScope / jjtreeOpenNodeScope / jj-consume_token / Expression / jj_-consume_token / IF / clearNodeScope / ELSE / popNode / END-IF / (3)
closeNodeScope / jjtreeCloseNodeScope
JEdit 3S 34 4 IF / getToolkit / beep / END-IF )
jEdit 3L 10 6  isEditable / IF / getToolkit / beep / END-IF / remove (2)
JEdit 95 25 4 isEditable / IF / beep / END-IF )
jEdit 9L 10 5 isEditable / IF / beep / END-IF / setCaretPosition (2)
Azureus 28 151 4 enter / iterator / next / exit (3)
Azureus 2L 10 10  enter / iterator / hasNext / LOOP / next / IF / add / END-IF / END-LOOP / exit (3)
Azureus 4S 140 4  size / LOOP / printStackTrace / END-LOOP (4)
Azureus 4L 10 7  size / LOOP / get / printStackTrace / END-LOOP / size / get (4)
Azureus 58 119 4 isEnabled / IF / log / END-IF (1)
Azureus 5L 10 13 log / isEnabled / IF / log / END-IF / isEnabled / IF / log / END-IF / isEnabled / IF / log / END-IF (1)
Azureus 6S 97 4 getDataSource / setSortValue / isValid / setText
Azureus 6L 12 5  getDataSource / setSortValue / isValid / getText / setText
Azureus 8S 85 4 iterator / hasNext / next / printStackTrace (4)
Azureus 8L 14 7  iterator / hasNext / next / iterator / hasNext / next / printStackTrace (4)
Tomcat 1S 304 4 isDebugEnabled / IF / debug / END-IF (1)
Tomcat 1L 10 24  isDebugEnabled / IF / debug / END-IF / ... (the same sequence is repeated 6 times.) (1)
Tomcat 6SL 46 4 isPackageProtectionEnabled / IF / doPrivileged / END-IF (2)
Tomcat 8S 42 4 IF / debug / END-IF / debug
Tomcat 8L 11 6 IF / debug / END-IF / IF / debug / END-IF
Tomcat 11S 38 5  isInfoEnabled / IF / getString / info / END-IF (1)
Tomcat 11L 11 8 getName / getString / isInfoEnabled / IF / getName / getString / info / END-IF (1)
Tomcat 12S 38 7  createManagedName / findManagedBean / getDomain / IF / getDefaultDomain / END-IF / createObjectName
Tomcat 12L 19 13 createManagedName / findManagedBean / getDomain / IF / getDefaultDomain / END-IF / createMBean / createObjectName /
isRegistered / IF / unregisterMBean / END-IF / registerMBean
ANTLR 1S 107 4 setErrorListener / newTool / setCodeGenerator / genRecognizer
ANTLR 1L 10 8  setErrorListener / newTool / setCodeGenerator / genRecognizer / getRecognizer / indexOf / substring / assertEquals
ANTLR 2S 69 4 setErrorListener / newTool / translate / assertEquals
ANTLR 2L 10 5  setErrorListener / newTool / translate / assertEquals / checkError
ANTLR 3S 38 4 LT / match / reportError / recover (4)
ANTLR 3L 10 11 LA /LT / match / LT / match / LT / match / LT / match / reportError / recover (4)
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public class AttributeFieldEventHandler ... {
protected Set<Figure> getCurrentSelection() {
if (getCurrentView() != null) {
return getCurrentView().getSelectedFigures();
} else {
return Collections.emptySet();
}
}
}
04 JHotDraw O0O00OO0OOO nullOO0O00OOOOO
Fig.4 A null-check pattern in JHotDraw.
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public class CompleteWord extends CompletionPopup {
public static void completeWord(View view) {
JEditTextArea textArea = view.getTextArea();
Buffer buffer = view.getBuffer();
int caretline = textArea.getCaretLine();
int caret = textArea.getCaretPosition();
if (!buffer.isEditable()) {
textArea.getToolkit() .beep();
return;

}

public class TextArea extends JComponent {
public void backspaceWord(boolean eatWhitespace) {
if ('buffer.isEditable()) {
getToolkit () .beep();
return;

}

05 jEdt 00000000000 9SO0oooon
Fig.5 Instances of the pattern 9S in jEdit.
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