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Increasing Code Clone Analysis Efficiency Using Itemset Mining
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Abstract One of the factors that makes software maintenance more difficult is code clone. A code clone is a code
fragment that is similar or identical to other code fragments. Code clone visualization is one of the code clone anal-
ysis methods. Scatter plot is a widely used visualization, and we can figure out how code clones are distributed in
the software system at once. However, it is hard to understand where to start analysis if we analyze individual code
clone. This is because it is hard to get code clone features. Hence we propose a method using itemset mining to get
code clone appearance patterns and adding the patterns into a scatter plot. We can identify larger or structurally
similar sections of the software system, so that we can efficiently analyze code clones. We implement a tool and

check usability of our method.
Key words Code Clone, Visualization, Scatter Plot, Itemset Mining
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public void draw(Graphics g) {
Rectangle r = displayBox();

g.setColor(Color.yellow);
g.fillOval(r.x, r.y, r.width, r.height);

g.setColor(Color.black);
g.drawQval(r.x, r.y, r.width, r.-height);

() 3DDT 7 A VTERENTVS draw AV K

protected boolean resetPolygon() {
FigureEnumeration fe = getAffectedFigures();

if (ffe.hasNextFigure()) {
return false;

}

PolygonFigure figure = (PolygonFigure)fe.nextFigure();
Polygon backupPolygon = figure.getPolygon();
figure.willChange(

(b) PolygonScaleHandle.java A& I— FH

protected boolean resetRelationAngle() {
FigureEnumeration fe = getAffectedFigures();

if (!fe.hasNextFigure()) {
retumn false;

}

TriangleFigure figure = (TriangleFigure)fe.nextFigure();
double backupAngle = figure getRotationAngle();
figure.willChange(

(c) TriangleRotationHandle.java A& E I — N

protected boolean resetRadius() {
FigureEnumeration fe = getAffectedFigures();

if (!fe.hasNextFigure()) {
return false;

}

RoundRectangleFigure currentFigure =

(RoundRectangleFigure)fe.nextFigure(),
Point FigureRadius = currentFigure.getArc();
currentFigure. setArc(

(d) RadiusHandle.java B&THMI— K

E6 3DD77ANLhEEIE LR IZ— 2 Df

WRICULI2aAX Y REEITTE] LV BEEERFE-TWAT L
Pohd. Thuckb, RE—VERWS L TREDERESR
BOT 7 ANVDEERERDBENTERLEVZS.

6. & 2

JHotDraw IZXf L TEBEITY, HUE U2 — 2 %2
RNzl T3, 770V EFEDOBEEZRTLOL L TEYIZLD
BRIz iz, HENZ—B2ELT 7 ANVERNZE
A, MNE—VEERTAI7a—>y P IDEELT7AIVE
OICASERDPE D IDLONH D, BEOBERZE DT 7
ANVCTFENTWE, oD &b, AR Z—2H
WAZ T, BE—0a—RFro—rhbiEohanERES
SNBT ehmh-oiz.

UL, RE=2ZELTrANE, RE—2EEBRTSY
O—>tyw FID BB T 7 AV EOMICTEEGRIH S/ % —
Vi 0 @R 6 B binhofz. Fihz, -2 2 TES
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public void execute() {
super.execute();
setUndoActivity(createUndoActivity());
getUndoActivity(). setAffectedFigures(view().selection());
FigureEnumeration fe =
getUndoActivity(). getAffectedFigures();
while (fe.hasNextFigure()) {
fe. nextFigure(f setATinbute(TAbute, TVZIue),
} a—ry0—-20
B/ E—2%
MET o8

public boolean undo() {
if (fsuper.undo()) {
return false;
}

FigureEnumeration fe = getAffectedFigures();
while (fe.hasNextFigure()) {
Fiqure f = fe nextFiqure();
if (getOriginalValue(f) != null) {
f.setAttribute(getAttribute(),
getOriginalValue(f));

}

retumn true;

(a) ChangeAttributeCommand.java O3— K7

public void execute() {

super.execute();

setUndoActivity(createUndoActivity());

getUndoActivity(). setAffectedFigures(
view().selectionZOrdered());

FigureEnumeration fe =
getUndoActivity().getAffectedFigures();

while (fe.hasNextFigure()) {

view(). drawingg!.sena OBack( —
nextFigure());

! a—Fs0—2®
R/ %
public boolean undo() { L AR b
if (Isuper.undo()) {
retum false;

}
FigureEnumeration fe = getAffectedFigures();
while (fe.hasNextFigure()) {
Figure currentFigure =
fe.nextFigure();
Tt currentrigureLayer =
getOriginalLayer(currentFigure),
getDrawingView().drawing().sendToLayer!
currentfFigure, currentFigureLayer);

retumn true;

(b) SendToBackCommand.java D I— R

X7 22077 A SEIGE L/ A~ Of]

N7 7 AV E LI T e (A ¥ F execute() & undo())
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