A1 : Interfaces & Abstract Classes
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A Class Hierarchy

Appliance

1
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Toy
MediaPlayer
RCCar Lamp DVDPlayer
+turnon() +switchOn() +on()
+turnOffQ +SWItchOTT() +offQ
+brake () +dim() +play)
+pause()
+skip(Q)

16/01/48 2



Generic Objects

class MonitoringSystem extends Appliance {
public void reset( Object[] eq ) {
for (int 1 = 0; 1 < eg.length; 1++) {
iIT (eq[1] instanceof Lamp) {
Lamp a = (Lamp) eq[1];
a.switchOffr(Q);
a.switchOn(Q);
}
iIT (eq[1] instanceof DVDPlayer) {
DVDPlayer s = (DVDPlayer) eq[i];
s.turnOffr(Q);
s.turnOn(Q);
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+pause()
+skip(Q)
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Generic Objects

s.off(Q);
s.onQ);
}

}
}

class MonitoringSystem extends Appliance {
public void reset( Object[] eq ) {

for (int 1 = 0; 1 < eg.length; 1++) {
iIT (eq[1] instanceof Lamp) {
Lamp a = (Lamp) eq[1];
a.off(Q);
a.on(Q);
}

iIT (eq[1] instanceof DVDPlayer) {
DVDPlayer s = (DVDPlayer) eq[i];

class MonitoringSystem extends Appliance{
public void reset(Object[] eq) {
for (int 1 = 0; 1 < eg.length; 1++) {
eq[i].off(); 7/ Object don"t have
eq[i].on(); // on and off.
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Interface

<<interface>> Appliance
OnOffDevice
+on() %
Toy +off()
MediaPlayer
; T
RCCar Lamp DVDPlayer
+on() ‘ +on() i +on()
+offQ) +oTT() +offQ)
+brake () +dimQ) +play()
+pause()
DVDPlayer dvd = new DVDPlayer(); +skip()

MediaPlayer mp = dvd;
Appliance ap = dvd;
OnOffDevice oodl = dvd;
‘ OnOffDevice o0od2 = new RCCar();

© S.Prasitjutrakul 2004

16/01/48 6



Interfaces
—_—

abstract methods (object methods)
N

interface OnOffDevice { feueuninazsl methods 6199

public abstract void on(); ~«— fils1nglu OnOffDevice
public abstract void off(); 815y compile “Lairinu

+ ) l \
class RCCar extends Toy implements OnOffDevice
public void on() {...}

public void off() {...}
public void brake() {...}

class Lamp extends Appliance implements OnOffDevice
public void on() {...}

public void off( {...}
public void dim(Q) {...}

}

}
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OnOffDevice : 3ean on( ) uay off( ) e

class MonitoringSystem extends Appliance {

public void reset(‘OnOffDevic [1 eq) {

for (int 1 = 0; 1 < eg.length; 1++) {
eql1].off(Q);
eqli].onQ);

}

+

public void shutdown( OnOffDevicet] eq) {
for (int 1 = 0; 1 < eqg-length; 1++) {

eql1]-off(); -
}

}

}
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Interfaces

e 14 interface (dudrfienulssiandayaln

e interface flulaiiau "JFeyan" szuinvfldaanadu
Nwmmﬂmmmmaman‘wmumauu ‘methods
Wenuaiidsnglu interface AA1mua

e methods 1u interface
— uanuAInBanldaiiels (fuAwiuiias : abstract method)
— hiuanivihazls (14 javadoc comment uanunu)
— “Lsiuaninvirenuatingls (ea&7 implements uanivinatng'ls)

e AaTAdaanas19du implement interface daLdienAulé

e uilumana implements viane interface AliLALAUALE

public class ArrayList extends AbstractList implements
Collection, List, lterable, RandomAccess,
Cloneable, Serializable { ... }
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Multiple Inheritance Interface

e 119 class extends 1atWev1ily superclass
e WAV interface extends wane 9 superinterfaces ‘16

<<interface>>
MouseListener

+mouseClicked( MouseEvent )
+mouseEntered( MouseEvent )
+mouseExited( MouseEvent )

+mousePressed( MouseEvent )
+mouseReleased( MouseEvent )

<<interface>>
MouseMotionListener

+mouseDragged( MouseEvent )
+mouseMoved( MouseEvent )

R

5

<<interface>>
MouselnputListener

}
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interface MouselnputListener extends
MouselListener, MouseMotionListener {
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Diamond Problem

void say(Q) {
print(“‘ax an”’);

}

Animal a =

Animal

void say(Q) {
}

Donkey

//////)7YK\\\\\» void say(Q) {

Horse print(“dn 1) ;

~._ }

Mule

ANNURNEL] AN

A1 1119 extends

new Mule();

a.say(); 7/ which "say"™ 1s i1nvoked ?
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interface : public static final fields

e L5 public static final fields 1#Au interface 16
e 13i1& public static final Atilu public static final
o azgaLfiNLiinllluaana implements

public
public
public
public
public
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interface EnergySaving extends OnOffDevice {

static final 1nt OFF = O;

static final int ON = 1;

static final 1Int STANDBY = 2;

abstract iInt getStatus();

abstract void setStandbyldleTime(int seconds);

;i._________J interface EnergySaving extends OnOffDevice {

int OFF = O;

int ON = 1;

int STANDBY = 2;

int getStatus();

void setStandbyldleTime(int seconds);

}
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ANt uaadiane

e §1 s uay t Lilu object reference
— s ==t : dvavaailliandifeardunia’l
— s.equals(t) : drvdvaaiiandAfiavindunialy

it (s == t) // fTalse
"ABC"‘\_. o "ABC"

iIfT ( s.equals( t ) ) // true
e 14 < <= > >= ffu object references 11i'la

iIT (a < b ) // compilation error
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Comparable Interface

public interface Comparable {
/**
* Compares this object with the specified object for
* order. Returns a negative iInteger, zero, or a positive
* 1Integer as this object 1s less than, equal to, or
* greater than the specified object.
*
* @param o the Object to be compared.
* @return a negative iInteger, zero, or a positive iInteger
* as this object 1s less than, equal to, or greater
* than the specified object.
*
* @throws ClassCastException 1T the specified object®s
* type prevents 1t from being compared to this Object.
*/
public 1nt compareTo(Object 0);
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Comparable Interface

e Comparable object 6iavii compareTo( )

static Comparable min(Comparable[] c) {
Comparable m = null;

IT (c.length > 0) {
m = c[O0];
for (int 1 = 1; 1 < c.length; 1++) {
iIT (c[1].compareTo(m) < 0) {
m = c[1];

}
}

return m;

}
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sort Tu Java API A5u Comparable objects

package java.util;

public class Arrays {
/**
* Sorts the specified array of objects i1nto ascending
* order, according to the natural ordering of i1ts
* elements. All elements i1In the array must implement
‘* the Comparable interface. Furthermore, all elements
* 1n the array must be mutually comparable (that 1s,
* el.compareTo(e2) must not throw a ClassCastException
* for any elements el and e2 iIn the array).
*/
public static void sort(Object[] a) {

_—

String[] data = { "hello™, "how"™, "are', "you' };
Arrays.sort(data);
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Point is Comparable

int x, y;

}

Point that =
double dThis

return (dThis
+
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public Point implements Comparable {

public Point(int x, Int y) {
this.x = X; this.y = y;

public 1nt compareTo(Object 0) {

(Point) o;

== dThat ? 0 : 1);

lidszagnmeiaannaaiy (0,0)
udiilBautiiay

= this.x * this.x + this.y * this.y;
double dThat = that.x * that.x + that.y * that.y;
iIT (dThis < dThat) return -1;
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NAAITTLIV

public Point {

public Int compareTo(Object o) {

¥ o public Point implements Comparable {
} o public iInt compareTo(Comparable o) {
¥ public Point implements Comparable {
¥ int compareTo(Object o) {
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Marker Interface

e an interface with no abstract methods

pacakage java.lio;
public interface Serializable { }

public class Point implements java.io.Serializable {

FileOutputStream out = new FileOutputStream('filename');
ObjectOutputStream os = new ObjectOutputStream(out);
os.writeObject("'10 Points');

for (int 1 = 0; 1 < 10; 1++) os.writeObject(new Point(0, 1));
os.close();

FilelnputStream in = new FilelnputStream('filename');
ObjectlnputStream is = new ObjectlnputStream(in);
System.out.printIn('read " + i1s.readObject());
Point[] p = new Point[10];
for (int 1 = 0; 1 < p.length;

i++) p[i]=(Point) is.readObject();
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Abstract Classes

© S.Prasitjutrakul 2004

<<interface>>
Drawable

+getX()

+getY()

+setX(int x)
+setY(int y)
+draw(Graphics g)

__________________________

________________________

Rectangle

Oval

int x, y

int x, y

+getX()

+getY()

+setX(int x)
+setY(int y)
+draw(Graphics g)

+getX()

+getY()

+setX(iInt x)
+setY(int y)
+draw(Graphics g)
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Abstract Classes

interface Drawable {
void draw(Graphics g);
int getXx(;
int getY();
void setX(iInt X
void setY(int y

class Rectangle 1mplements Drawable {
private Int X, Vy;
public void draw(Graphics g) {...}
public Int getX() { return x; }
public Int getY() { return y; }
public void setX(int x) { this.x
public void setY(int y) { this.y
public void draw(Graphics g) {--.

}

- 1 1
< X
"

class Oval 1mplements Drawable {
private iInt x, y;
public Int getX() { return x; }
public int getY() { return y; }

public void setX(int x) { this.x = x; }
public void setY(int y) { this.y = vy; }
public void draw(Graphics g) {.-..}
+
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Abstract Classes

<<interface>>
Drawable

+getX()

+getY()

+setX{int x)
+setY(int y)
+draw(Graphics g)

‘

AbstractDrawable

int x, y

+getX(Q)

+getY()

+setX(int x)
+setY(int y)
+draw(Graphics g)

7

Rectangle

Oval

+draw(Graphics g)

© S.Prasitjutrakul 2004

+draw(Graphics g)
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Abstract Classes : provide default behaviors

interface Drawable {
void draw(Graphics g);
int getX();
int getY();
void setX(int x);
void setY(int y);
+
abstract class AbstractDrawable implements Drawable {
private Int x, Vy;
public Int getX() { return x; }
public int getY() { return y; }
public void setX(int x) { this.x = X; }
public void setY(int y) { this.y = vy; }
* public abstract void draw(Graphics g);

== class Rectangle extends AbstractDrawable {
public void draw(Graphics g) {...}

ks o class Oval extends AbstractDrawable {
=== public void draw(Graphics g) {---}

}
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Interface vs. Abstract Class

e Tu interfaces 4
— public abstract methods
— public static final fields

e Tu abstract class i
— av15A1é7 class i way
— abstract methods
— 41 constructor 131¥antaan super(...)
e class %ilv
— implements 1d#an8 interfaces
— extends "LéiuAnils class wWiawnfly abstract class
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Lab 5.1 : Rational is Comparable

e VN TViARNE com.somchai.lab5.Rational
implements Comparable
— AN implements Comparable #A%3aana Rational

— WinYiaa public double doubleValue( ) Go@uara1uIu
239124U new Rational(2, 4).doublevalue() 'l& 0.5

— Wuwwviam public int compareTo( Object obj )

public static void main(String[] args) {
Rational[] r = {
new Rational(2, 3),
new Rational(4, 9), NaJ Run e
new Rational(4, 5) =
}s
System.out.printiIn(r[0].compareTo(r[1]));
System.out.printin(r[0].compareTo(r[2]));

}
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Lab 5.2 : Arrays.sort

e ARNA Arrays filuiam sort, ... N9295UNY
primitive types warvaaiiandi Comparable

e AAVYLAEU code d19avil WY run
(Tu com.somchai.lab5.Rational)

public static void main(String[] args) {
Rational[] r = {

new Rational(2, 3), new Rational(2, 5),

new Rational(4, 9), new Rational(l, 3),

new Rational(4, 5), new Rational(7, 9)

};

Java.util _Arrays.sort(r);

for (int 1 = 0; 1 < r.length; 1++) {
System.out.printin(r[i]);

+

}
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Lab 5.3 : Copy Constructor

e ANL5NaNAtAaaULANE LUUMINUINAAL KLU
aailiansanan Tviliay copy constructor

e Copy constructor : constructor Msuaadiansuad
AR&EMILaILIUNIT e AT

e JLAN copy constructor Tu Rational uagnngau

public class Rational {
private int numerator, denominator;

public Rational() { this(0, 1); }
public Rational(int n, Int d) {
numerator = n; denominator = d;

X
public Rational(Rational r) {

‘}---
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Lab 5.4 : clone

e AN laaallan6 LM NUINHAILIHaY
ol Q/ vy o (~4
aailiandanal 1iautunan clone()

e clone (ilu protected method uav Object

e a8NN1ALAN5 clone AuAR& LA
— Mimaa1&u implements Cloneable
— LANLam public Object clone() Tuaa &Y

© S.Prasi

class Rational 1mplements Comparable, Cloneable {

oublic Object clone() {

Object ¢ = null; S davussiiail
X;;’ 29 UNETUNAY

try { «
c = super.clone();
} catch (CloneNotSupportedException e) {}

return c;

}

28



Lab 5.4 : clone

e ILNU clone Tu Rational uaznadaueau code
198198 T main

Rational rl1 = new Rational(2, 3);
Rational r2 = rl.clone();
System.out.printin(rl == r2);

System.out.printin(rl.equals(r2));
System.out.printin(r2.equals(rl));

r2
SR aa

nagay : Run JUnit aav labbs I
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