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public void sort() {

for(int x=0; x<_data.length-1; x++) {
int m=x;
for(int y=x; y<_data.length; y++) {
if(_data[m]l>_datalyl]) { m=y; }

}
assert isMin(m, x, _data.length-1); // assertion
int v=_datalm]; _data[m]l=_datalx]; _datalx]l=v; // BEEOANMHEZ
assert isSorted(0, x+1); // assertion

}

private boolean isMin(int pos, int start, int end) {
BEHIDIEE S I EHEMN, Eﬂﬁﬂ@?ﬁﬁ:’éi‘ﬁ.ﬁﬁlﬁ?‘]'&"ﬁd‘ﬁfﬁ)675”5:‘;:5"\6
B/METHIIE true &, €9 TRRITIIL false &Y.

}

pfivate boolean isSorted(int start, int end) {
EFIOBE S NIFHENT, BRBIFMEICY —FShTWE0E2H~S.
Y—=hERTWED true %, £ 9 TRITHIE false &Y. '
}
}
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public class Shape {
!/l AT a— ROEH

public static final int TYPECODE_LINE=0; -/ ER
public static final int TYPECODE_RECTANGLE=0; // 4%
public static final int TYPECODE_OVAL=0; // #H

// 74— FDER

private final int _typecode;
private final int _startx, _starty;
private final int _endx, _endy;

/] aAYANTTE :
public Shape(int typecode, int startx, int starty,
int endx, int endy) {

-typecode = typecode;
-startx = startx; -starty = starty;
-endx = endx; _endy = endy;
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}
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public int getTypecode() { return _typecode; }

I/ AT a— Kic k BRBOLBEWET A Y v I
public String getName() {
switch(_typecode) {

case TYPECODE_LINE: return "LINE";
case TYPECODE_RECTANGLE: return "RECTANGLE";
case TYPECODE_OVAL: return "OVAL";
default: return null;

}

[/ FATa—FCLHHEHEA Y v FORTHL
public void draw() {
switch(_typecode) {

case TYPECODE_LINE: drawLine(); break;
case TYPECODE_RECTANGLE: drawRectangle(); break;
case TYPECODE_OVAL: drawOval(); break;
default: H

-}

/! BT OFEAY v K

private void drawLine() { ESRZHE T 5448 )
private void drawRectangle() { ML HE+ 5HE }
private void drawOval() { FEM%#E T H4H }
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public abstract class Shape {
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/] 74—NFDEHT _typecode IIHIRR, XY 7772V L FHiERT
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public static Shape createShpae(int typecode,
int startx, int starty,
int endx, int endy) {
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switch(typecode) {
case TYPECODE_LINE: /! EROIDDYT 7 T A
return new Shapeline(statx, starty, endx, endy);
case TYPECODE_RECTANGLE: // MEWRDHOHT 7 TR
return new ShapeRectangle(statx, starty, endx, endy);
case TYPECODE_OVAL: /! BADIDDYT 75
return new ShapeQOval(statx, starty, endx, endy);
default: // BISLE
throwv new IllegalArgumentException("typcode="+typecode);
}
}

// 77 A Shape DAL A+F I XXV 772X U TRiERAL

[/ TGRSR A Y v FELTERL, EROLAEITY T 7 5 X TRl
public abstract int getTypecode();
public abstract String getName();
public abstract void draw();
}

// ERDIHDY T 5 A Shapeline
public class ShapleLine extends Shape {
[/ aAvARNT I H
protected Shapeline(int startx, int starty, int endx, int endy) {
super (startx, starty, endx, endy);
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@Override public int getTypecode() { return Shape.TYPECODE_LINE; }
@0verride public String getName() { return "LINE"; }

@iverride public String draw() { drawLine(); }

// AY v K drawLine OEHIX, V77 7%V U JRioa—F%
/] VT 7T ANICBE
}

// %72 5 R ShapeRectangle, ShapeOval % [FHRICER
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A Discussion about Quality |
Improvements of Software by Refactoring

Hiroshi ISHIKAWA

ABSTRACT: Designing and programming based on object-oriented methodology have
potential for improving quality of software, however, it is difficult to obtain the software
with high quality from the start.

Refactoring is one of useful methods to improve the quality of software based on object-
oriented methodology. Refactoring is a disciplined technique for restructuring an existing
body of code, altering its internal structure without changing its external behavior.

In this paper, two activities of refactoring for source codes written in Java, one of object-
oriented programming languages. Ideas how to evaluate the quality of Source codes after
refactoring on an objective criterion are discussed.

Key words: Java, Refactoring, Object-Oriented Programming, Quality Improvements



