A1 — Nested Classes
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Classes

o Top level classes ---{class A {

--7-*|static class B { ... }

e Nested classes
— Nested top-level -~ j=|class C{ ... }
— Member inner ----- | Vvoid gooO {
— Local inner _____- _--"=jclass C { ... }

— Anonymous inner --. y

void foo() {

: new Runnable() {
public void run(Q {

e -

P ]

-= =

\ I
}H-start();
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Nested top-level classes

o aglu top-level 3a nested top-level

e 4] static ANAu class
e 21938V static members aav outer class latviniu
o JFUNANTANILLLY static way non-static

class Outer {

static int classVar;

static void classMethod() {}
int objectVar;

void objectMethod() {} Outer a = new Outer();
static class NTL { Outer.NTL b = new Outer_NTL();

static iInt cV = classVvar,

int objVvV = classVar;

— static void f() { classMethod(); }
void g { classMethod(); }

Y et

static class NTL2 { ... }
+
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Member inner classes

e atilu top-level, nested top-level, member inner
o '13i%1 static AN class

e #1989NAN 9 members uag outer class 16

o JiFgUNTAlALANIZLUU Nnon-static

class Outer {
{static int classVar;

int objectVvar;
static void classMethod() {}

void objectMethod() {} Outer a = new Outer();
Outer.Inner b;

int objVvl = classVar; b = a.new Inner(); ]
int objV2 = objectvar; b = new Outer().new Inner();

— void fQ { classMethod(); }
void g() { objectMethod(); }
}

}
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class Inner {

Aavll outer object H9xedl
Inner £O) { return new Inner(); } | member inner object 16




Local Inner

class Outer {
static iInt c;
static void TO{}

int v;

voird gQO{}

void init(boolean enable, Tinal |jint a) {
String s = “abc”;

Tinal Int aLocalVar = 2;

class Locallnner extends /A hyead
public void run()

y =

new Locallnner().start();
1 Local inner class #a member inner class MGy
fienuTu method (81989 local var. 7y final '16)
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Anonymous Inner : interface

class Outer {
void 1nit() {

Runnable r = new Runnable() {
1 4 new ??2?2?20); I

public void run() { | I
-} class ?77? implements Runnable {
5}; public void run(Q) {
r.start(Q); 1 ¥

Runnable ilu interface 1f9du void run() {...}
} new Runnable( ) {...} wunafivlvigivaaiians
229 anonymous class # implements Runnable
Taaisnaaziaaauadnaidglsingiu {...}
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Anonymous Inner : class or abstract class

class Outer {
void 1nit() {

_______________________________________

_______________________________ __. new ????(0); I

public void run() { g I
-} o class 77?7 extends Thread {
5}; public void run() {
th.start(Q); 1 ¥

Thread ilu class
} new Thread( ) {...} wuadslvaivaaiiand
229 anonymous class 7 extends Thread 1l

Taaziagauadaadglsngiu {...}
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Anonymous local inner classes

e Aa local inner classess atindniily
o LU UTTENUARR + &319aaUtane Wiaudiu

o LAULIULUTTENE

— aa&lnif |mplements interface ‘I/I’S'&lﬂ
WEaNLTLUNA 9 LNViRaT mterface UULIAL

— ﬂmaﬁ‘vmm extends maaﬂmaau
1A override unvtuianuaIARIFNA

o Tdaalianduay anonymous ARH
— Tusiduav interface 71 implements #%a
— Tusduavmarawain extends

e anonymous = 'l3#%ia tfiau constructor 13i'lé
e anonymous class a¥sfiaulatan 9
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Access Controls

e Top level class

o Nested class
— Nested top-level
— Member inner
— Local inner
— Anonymous inner
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public, package-private

)\

public, protected,

package-private, private

— WU U
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14t nested top-level class iia'ls ?
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class A { class A {

B b = new BO; B b= new BQ;
+

> private static
class B {

class B { - - -

.. by
4 }

A& B gnldanizluaana A wintiu A9 B 1ilu
nested top-level 4iv private tanglunaia A

ARENHAINNFUNUSAUMITIRaUaL TnR AU
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14 member inner class tia'ls ?

class Bag {

Object [] data;

Itr 1terator() {
return new ltr(this);

class Itr {

private Bag bag;

private int i1dx;

Itr(Bag b) {

this.bag = b;

ks

Object next() {
return bag.data[i1dx++];

}

class Bag {
private Object [] data;
Itr 1terator() {
return new ltr();

}

class I1tr {
private int i1dx;
Object next() {
return bag.data[idx++];
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14 members uayg outer ‘laLas
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14 local inner class wiia‘ls ?

e Aaulay Uitas aalutuvian dnvuanliidn

o finltaaiianduad local aAaalusduasaaraau

static Point getRectilinearPoint(Point p) {
class RPoint extends Point implements Comparable {
RPoint(int x, Int y) {
super(X, VY);

+
public Int compareTo(Object obj) {

Point that = (Point) obj;

int dThis = Math.abs(this.x) + Math.abs(this.y);
int dThat = Math.abs(that.x) + Math.abs(that.x);
return dThis - dThat;

}

}
return new RPoint(p.x, p-.y):
}
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14 anonymous class tiia'ls ?

Point getRectilinearPoint(Point p) {

class RPoint extends Point implements Comparable {
RPoint(int x, int y) { super(X, vy); }
public int compareTo(Object obj) {
Point that = (Point) obj;
Int dThis = Math.abs(this.x) + Math.abs(this.y);

int dThat = Math.abs(that.x) + Math.abs(that.x);
return dThis - dThat;

}
}

return new RPoint(p.-x, p-.y);

Point getRectilinearPoint(final Point p) {
return new Point() // class ??? extends Point

{

{ X =p.Xx; y =p.y; }y // initializer block
public int compareTo(Object obj) {
Point that = (Point) obj;
Int dThis = Math.abs(this.x) + Math.abs(this.y);

int dThat = Math.abs(that.x) + Math.abs(that.x);
return dThis - dThat;

} i & <
}: local inner NTdinavsILUILaeILVINTTuUluNAan — anonymous

}
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Lab 6 : BallWorld

public class BallWorld extends Canvas {
Ball[] balls;
public void begln() {
for (int 1 = 0; 1 < 10; 1++) {
balls[1] = new Ball(this);
+
Graphics g = getGraphics(Q);
while (true) {
for (int 1 = 0; 1 < balls.length; 1++) {
balls[1].move(); balls[i].draw(g);

¥ & BalWorld (=) CJ&d
repaint(); ®

}
} o
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Lab 6 : Balls

class Ball {
int x, y, r, dx, dy;
BallWorld world;
public Ball(BallwWorld ballWorld) {
world = ballWorld,;

\ I
public void move() {

int w = world.getWidth();

X = X + dx

intd =2 * r;

iIT xXx+d>w) { X =ww - d; dx = -dx; }
IT X<=0) { x=0; dx = -dx; }

}
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Lab 6.1 : Nested Top-Level Class

e Aele package com.somchai.lab6.nested i
Aaa Ball wag BallWorld Miilu top-level viva

o vinAaa Ball 19iiilu private nested top-level
Walg'linralu BallWorld
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Lab 6.2 : Member Inner Class

e Meale package com.somchai.lab6.member &
Aaa Ball wag BallWorld Miilu top-level viva

e vihAaa Ball 1y private member inner
Wala'linalu BallWorld
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Lab 6.3 : Local Inner Class

e Aeale package com.somchai.lab6.local i
Aaa Ball wag BallWorld Miilu top-level viva

o 9vihAana Ball 19iilu private local inner class
Wald'linalunnaa begin
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Lab 6.4 : Anonymous Local Inner Class

e Meale package com.somchai.lab6.anonymous
fiaa1a Ball uay BallWorld #tilu top-level viva

e RavneNenuvinaaTa Ball Wiy anonymous
inner LtWaldliaraluiuviaa begin
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Lab 6.5 : Anonymous Local Inner Class

e Mele package com.somchai.lab6.comparator
dmana Rational 7 implements Comparable way
1eau compareTo 1IGausatial

LU static method fia reverseOrder() Tu
AaT& Rational M@y Comparator object Gl ld
A1 Arrays.sort(...) aziaegarauannun lilviae

public class Rational {

public static Comparator reverseOrder() {

L
}
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Lab 6.5 : Anonymous Local Inner Class

e Comparator flu interface Af9duLNTAan
— public int compare(Object objl, Object obj2)
— compare ldTunisanaduauuavaaliansianndeldun

— compare AuATuvinuadt@enu compareTo
e AuA 0 uam9II1 objl fA LKAy obj2
e AUA < 0 u&mYIN objl savatnvdirauag obj2
e AuA > 0 u&m9I1 objl davatnivuinuay obj2

e 10 comparator 1Ul4dAu Arrays.sort ‘16

— Arrays.sort( Object[] d ) wuufilaissy comparator a
lduviam compareTo aadanaalianeiag

— Arrays.sort( Object[] d, Comparator ¢ ) wuudiszy
comparator agzld compare uay comparator wagli
gula compareTo uavaalians
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Lab 6.5 : Anonymous Local Inner Class

class ReverseComparator implements Comparator {

public 1nt compare(Object objl, Object obj2) {
Comparable ¢ = (Comparable) objl;

return -c.compareTo(obj?2); // reverse order

}

WS AUMIALNINITNAFALU

1 Gty reverse comparator wuuiziauily top-level pa&

class SortRationalTest {
public static void main(String[] a) {

Rational[] r = {
new Rational(2, 1), new Rational(2, 2),
new Rational(2, 3), new Rational (30, 4),
new Rational(30, 3), new Rational (30, 2)

}s

Arrays.sort(r, new ReverseComparator());

System.out.printIn(Arrays.asList(r));

}
}
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