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A Strategy of Call Graph Exploring
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In this paper, we propose a method to extract interprocedural code tem-
plates We classify code separations on the object-oriented program into several
categories, and define the strategies of call graph exploring for each category.
Detecting separated codes of each category, we extract code templates from the
set of unified code.
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public class JxElement {
protected Element getTypeElem(elem) {
return (Element) elem.getElementsByTagName(” Type” ).item(0);

}

public class JxField extends JxElement {
public JxType getType() {
Element typeElem = getTypeElem(getElem());
if (typeElem == null) {
return null;

} else {

return new JxType(typeElem);

}

public class JxMethod extends JxElement {
public String getSignature() {
StringBuffer buf = new StringBuffer();
for (Element paramElem : getParameterElems()) {
Element typeElem = getTypeElem(paramElem);
buf.append(”,.");
buf.append(new JxType(typeElem).getFqn());
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Fig.3 An Example of Subclasses Using Methods Implemented by Superclass
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public abstract class AttributeFigure extends AbstractFigure {
ok
* Draws the figure in the given graphics. Draw is a template
* method calling drawBackground followed by drawFrame.
*/
public void draw(Graphics g) {
Color fill = getFillColor();
if (!ColorMap.isTransparent(fill)) {
g.setColor(fill);
drawBackground(g);
}
Color frame = getFrameColor();
if (!ColorMap.isTransparent(frame)) {
g.setColor(frame);
drawFrame(g);

}

protected void drawBackground(Graphics g) {

}

protected void drawFrame(Graphics g) {

}

public class RectangleFigure extends AttributeFigure {

public void drawBackground(Graphics g) {
Rectangle r = displayBox();
g fillRect(r.x, r.y, r.width, r.height);

}

public void drawFrame(Graphics g) {
Rectangle r = displayBox();
g.drawRect(r.x, r.y, r.width—1, r.height—1);

4 Template Method 8% — ¥ 2SEM S NBL7 7 2ADH (k)
Fig.4 An Example of Template Method Pattern Application (Superclass)
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public class TextFigure
extends AttributeFigure
implements FigureChangelListener, TextHolder {

public void drawBackground(Graphics g) {
Rectangle r = displayBox();
g fillRect(r.x, r.y, r.width, r.height);

}

public void drawFrame(Graphics g) {
g.setFont(fFont);
g.setColor((Color) getAttribute(FigureAttributeConstant. TEXT_COLOR));
FontMetrics metrics = Toolkit.getDefaultToolkit().getFontMetrics(fFont);
Rectangle r = displayBox();
g.drawString(getText(), r.x, r.y + metrics.getAscent());

B 5 Template Method /% — v hS#EH S N7z 1 27 7 ZADH] (HHe)
Fig.5 An Example of Template Method Pattern Application (Subclass)
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Fig.6 Code Separation by Delegation
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Table 1 The Lengths of Extracted Method Call Sequences

Figfe B
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7 7 AN+ EER % O 7ot S5 5.77 126.93
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e javax.swing.JFrame#getJMenuBar

— javax.swing.JMenuBar#getMenuCount
— javax.swing.JMenuBar#getMenu

— javax.swing.JMenu#getltemCount

*1 JHotDraw as Open-Source Project (http://www.jhotdraw.org/)
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Fig.7 Amounts of Extracted Code Templates

— javax.swing.JMenu#getltem
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public class DrawApplication
extends JFrame
implements DrawingEditor, PaletteListener, VersionRequester {

public void figureSelectionChanged(DrawingView view) {
checkCommandMenus();

}

protected void checkCommandMenus() {
JMenuBar mb = getJMenuBar();

for (int x = 0; x < mb.getMenuCount(); x++) {
JMenu jm = mb.getMenu(x);
if (CommandMenu.class.isInstance(jm)) {
checkCommandMenu((CommandMenu)jm);

}
}

protected void checkCommandMenu(CommandMenu cm) {
cm.checkEnabled();
for (int y = 0; y < cm.getltemCount();y++) {
JMenultem jmi = cm.getltem(y);
if (CommandMenu.class.isInstance(jmi)) {
checkCommandMenu((CommandMenu)jmi);

}

B 8 JMenubar KB 33— FFy 7L— oI Tw2a—F (HH)
Fig.8 An Application of a Code Template About JMenubar
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