Overloading

» Each method has a signature:
its name together with the number and types of its
parameters

Methods Signatures

String toString() ()
void nove(int dx, int dy) (int,int)
voi d pai nt (G aphi cs @) (G aphi cs)

» Two methods can have the same name if they
have different signatures. They are overloaded.

Overloading Example

public class Point {
protected double x, vy;

public Point() {
x =0.0; y =0.0;
}

publ i ¢ Poi nt (doubl e x, double y) {
this.x = x; this.y =vy;
}

/ ** calculate the distance between this point and the other point */
publ i c doubl e di stance(Point other) {

double dx = this.x - other.Xx;

double dy = this.y - other.y;

return Math.sqgrt(dx * dx + dy * dy);

}

Overloading Example (cont'd)

(class Poi nt continued.)

[ ** calculate the distance between this point and (x,y)*/
publ i ¢ doubl e di stance(doubl e x, double y) {
double dx = this.x - x;
double dy = this.y - v;
return Math.sqgrt(dx * dx + dy * dy);
}

/ * * calculate the distance between this point and the origin*/
public doubl e distance() {
return Math.sqrt(x * x +y * y);

}

/| other methods

When to Overload

When there is a general, non-discrimitive
description of the functionality that can fit all the
overloaded methodes.

public class StringBuffer {
StringBuffer append(String str) { ... }
StringBuffer append(boolean b) { ... }
StringBuffer append(char c¢) { ... }
StringBuffer append(int i) { ... }
StringBuffer append(long |) { ... }
StringBuffer append(float f) { ... }
StringBuffer append(double d) { ... }
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When to Overload (cont'd)

When all the overloaded methods offer exactly the
same functionality, and some of them provide
default values for some of the parameters.

public class String {
public String substring(int i, int j) {
/'l base nethod: return substring [i .. j-1]

}

public String substring(int i) {
/'l provide default argunent
return substring(i, length - 1);

}
...

Inheritance and Extended Classes

+ Extended classes are also known as subclasses.
» Inheritance models the is-a relationship.

+ If class E is an extended class of class B, then any
object of E can act-as an object of B.

+ Only single inheritance is allowed among classes.

» All public and protected members of a super class
are accessible in the extended classes.

+ All protected members are also accessible within the
package.

Constructors of Extended Classes

» The constructor of the super class can be invoked.
ssuper (... ) must be the first statement.

+ If the super constructor is not invoked
explicitly, by default the no-arg super () is
invoked implicitly.

*You can also invoke another constructor of the
same class.

Constructors of Extended Classes (cont'd)

public class Col oredPoi nt extends Point {
public Col or col or;

publ i ¢ Col or edPoi nt (doubl e x, double vy,
Col or color) {

super(x, y);
this.color = color;

}

publ i c Col oredPoi nt (doubl e x, double y) {
this(x, y, Color.black); // defaultvalue of color

}

publ i c Col oredPoi nt () {
col or = Col or. bl ack;
}
}




Default Constructor of Extended Classes

Default no-arg constructor is provided:

Execution Order of Constructors

public class Super {

int x = ...; |/ executed first

public Super() {

public class Extended extends Super { ) X = /1" executed second
public Extended() { } ...
super () ;
pu_bl i ¢ class Extended extend_s Super {
// methods and fields int 'y = ..., // executed third
J publ i c Extended() ({
super () ;
y = ... [ | executed fourth
}
...
}
Overriding and Hiding
Overloading Overriding and Hiding (cont'd)
More than one methods have the same name but different
signatures o o
Overriding Which implementation is used?

Replacing the implementation of a methods in the
superclass with one of your own.
+You can only override a method with the same signature.
+ You can only override non-static methods.
Hiding
Fields and static methods can not be overridden. They can
only be hidden.
+ Hidden fields and static methods are still accessible via
references to the superclass.
+ A static method can be only be hidden by another static method.
+ A static variable may be hidden by an instance variable.

* When invoking a non-static method, the actual
class of the object determines. (run-time)

* When accessing a field, the declared type
determines. (compile time)

» When invoking a static method, the declared type
determines. (compile time)




Object Reference: super

Keyword super is an reference to the current
object but acts as an instance of its superclass.

Consider the equal s() method in Col or edPoi nt

publ i c bool ean equal s(Obj ect other) {
if (other !'= null &&
ot her instanceof Col orPoint) {
Col orPoint p = (Col orPoi nt) other;
return (super.equal s(p) &&
p. col or. equal s(this.color));

} else {

retrrn fal se;

}
}

Type Conversion --- Implicit

Java allows two kinds of implicit type conversions:
Numeric variables

Any numeric types can be converted to another

numeric type with larger range,

e.g.char ==>int,int ==>1 ong,

I nt ==>float,fl oat ==>doubl e.

Object reference

An object reference of class C can be converted to

a reference of a superclass of C.

Type Conversion --- Explicit Cast

Numeric variables
Any numeric types can be explicitly cast to any
other numeric type. May lose bits, precision.
Object reference
Cast an object reference of a class to a reference
of any other class is:
» syntactically allowed; but
* runtime checked.

Cast Object References

class Student { ... }
cl ass Undergraduate extends Student { ... }
cl ass Graduate extends Student { ... }

St udent studentl, student?2;
student 1
st udent 2

new Under graduate(); // ok
new Graduate(); /1 ok

G aduat e student 3;

student3 = student2; // compilation error
student3 = (G aduate) student2; // explicitcast, ok
student3 = (Graduate) studentl; // compilation ok

/'l run-time exception




Graphical User Interfaces (GUI)
Abstract Windows Toolkit (AWT): j ava. aw

* GUI elements:
Primitive
But t on, Label , Checkbox, Scrol | bar, etc.
Container
Panel , Frane, D al og, etc.
+ Layout managers:
FI owLayout , Bor der Layout , etc.
* Supporting classes:
Event handling
j ava. awm . event package
Graphics
Col or, Font, G- aphi cs, etc.
Geometry
Poi nt , Rect angl e, Di mensi on, etc.
Imaging
| mage classand j ava. awt . i mage package

The Component Hierarchy

[Component]”
N
Button 'JCc:ntainer
|F'ane| | |Winduw|
[Frame ] [Diaiog |
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The Swing Components
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Layout Managers

» The layout of the elements in a container is
handled by the layout manager associated with
the container.

» Relative positions of the elements are specified,
not their absolute coordinates.

» The positions and sizes of the element will be
automatically adjusted when the window is
resized.




The Layout Manager Hierarchy

Buttons and Flow Layout
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Buttons and Flow Layout (cont'd)

Layout elements in horizontal rows.

i mport java.awt.*;

i mport java. appl et. Appl et ;

public class Flow extends Applet {

public Flow () {

set Layout (new Fl owLayout ());

add( new Butt on(

add( new Button("
add(new Button("
add( new Button("
add( new Button("
add( new Button("

Java"));
C++"));
Perl"));
Ada"));
Smal | tal k")) ;
Eiffel"));

Border Layout

Eﬁf’,ﬂ‘hpplet Viewer: Bord. .. [Hj[=]
Applet
Horth
West Center East
Sauth
Applet started.




Border Layout (cont'd)

i mport java.aw .*;
i mport java. appl et. Appl et;

public class Border extends Applet {
public Border () {

set Layout (new Border Layout ());
add(new Button("North"), BorderLayout. NORTH);
add(new Button("South"), BorderlLayout.SOUTH);
add(new Button("East"), Bor der Layout . EAST) ;
add(new Button("West"), Bor der Layout . \EST) ;
add(new Button("Center"), BorderlLayout. CENTER);

Grid Layout
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Eé_ig.ﬂl.pplel Viewer: Grid___ [Hj=] Applet
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Anplet stared.
Applet started.

Grid Layout (cont'd)
i mport java.awt.*;
i nport java. appl et. Appl et ;

public class Gid extends Applet {
public void init () {

int row= 0, col = 0;
String att = getParaneter("row');
if (att !'= null)
row = Integer.parselnt(att);
att = getParanmeter("col");
if (att !'= null)
col = Integer.parselnt(att);
if (row==0 && col == 0) {
row = 3; col = 2;

}

Grid Layout (cont'd)

(class Gri d continued.)

set Layout (new Gri dLayout (row, col));
add(new Button("Java"));

add(new Button("C++"));

add(new Button("Perl"));

add(new Button("Ada"));

add(new Button("Smal I tal k"));
add(new Button("Ei ffel"));




Nested Panels

Egg.ﬁpplet Viewer: MestedPanels_ class M=l E3
Applet
Morth
north
West | west center east | East
south
Help | Iu:une "l Thisis a message bar.
Applet started.

Nested Panels (cont'd)

public class NestedPanel s extends Applet {
protected Label nessageBar;
prot ect ed Choi ce choi ce;

public NestedPanels () {

/| set up the center panel

Panel center = new Panel ();

center. set Layout (new BorderLayout());

center.add(new Button("south"),
Bor der Layout . SOUTH) ;

center.add(new Button("north"),
Bor der Layout . NORTH) ;

center.add(new Button("east"),
Bor der Layout . EAST) ;

center.add(new Button("west"),
Bor der Layout . \EST) ;

center.add(new Button("center"),
Bor der Layout . CENTER) ;

Nested Panels (cont'd)

(class Nest edPanel s continued.)

/'l set up the south pane

Panel south = new Panel ();

sout h. set Layout (new Fl owLayout ());
sout h. add(new Button("Hel p"));
choi ce = new Choi ce();

choi ce. addl tem(" one") ;

choi ce. addltem("two");

choi ce.addlten("three");

choi ce. addl tem("four");

choi ce. addltem("five");

sout h. add( choi ce);

nmessageBar = new Label ("This is a nessage bar.");
sout h. add( nmessageBar) ;

Nested Panels (cont'd)

(class Nest edPanel s continued.)

/'l set up the outer panel

set Layout (new BorderLayout ());

add(new Button("North"), BorderLayout.NORTH);
add(new Button("East"), BorderLayout. EAST);
add(new Button("West"), BorderLayout.WEST);
add(sout h, BorderLayout.SOUTH);

add(cent er, BorderLayout.CENTER);




Event Handling

» Event source: buttons, checkboxes, choices
*» Event listener: any class interested in handling
certain events

*» A listener must
* implement an appropriate listener interface;
» inform the source that it is interested in handling a
certain type of events.

*» A listener may listen to several sources and
different types of events.

» The source may also be the listener.

» Listeners can be full-fledged classes or inner
classes.

The Event Object and Listener Classes

Acti onEvent Act i onLi st ener

| t enEvent | t enLi st ener

MouseEvent MouselLi st ener MbouselMoti onLi st ener
MouseAdapt er MouseMbti onAdapt er

KeyEvent KeyLi st ener

KeyAdapt er
W ndowEvent W ndowLi st ener
W ndowAdapt er

»XyzLi st ener are interfaces.
» XyzAdapt er are classes that implement the
corresponding listener interfaces.

Nested Panels, Handling Events

i mport java.awt.*;
i nport java.awt .event.*;

public class NestedPanel s2 extends NestedPanel s
i mpl enents ActionLi stener, ItenListener {

publ i ¢ NestedPanel s2() {
super(); // create all the components
/| register item listener
choi ce. addl tenLi stener (this);
/' register action listener
regi st er Butt onHandl er (t hi s);

}

<Event handling methods>
<Method r egi st er But t onHandl er () >
}

Event Handling Methods

public void itenttateChanged(ltenEvent event) {
if (event.getStateChange() ==
|t enEvent . SELECTED) ({
nessageBar . set Text (" Choi ce selected: " +
event.getltem());
}

}

public void actionPerfornmed(Acti onEvent event) {
Button source = (Button) event. get Source();
nessageBar . set Text ("Button pushed: " +
sour ce. get Label ());




Register The Listener

prot ect ed
voi d regi st erButtonHandl er (Conponent conp) {
if (comp !'=null) {

if (comp instanceof Button) {

Button button = (Button) conp;
butt on. addAct i onLi st ener (thi s);

} else if (conp instanceof Container) {
Cont ai ner contai ner = (Container) conp;
int n = container. get Conponent Count () ;
for (int i =0; i <n; i+t

regi st er Butt onHandl er (
cont ai ner. get Conponent (i));

Event Handling Using Inner Class

i mport java.awt.*;
i mport java.awt.event.*;

public class NestedPanel s3
ext ends Nest edPanel s {
publ i c NestedPanel s3() {
super () ;
Choi ceEvent Handl er cHandl er =
new Choi ceEvent Handl er () ;
choi ce. addl t enlLi st ener (cHandl er) ;
But t onEvent Handl er bHandl er =
new Butt onEvent Handl er () ;
bHandl er. regi st er Butt onHandl er (t hi s);

}

<Inner class Choi ceEvent Handl er >
<Inner class But t onEvent Handl er >

}

Inner Class Listener

Inner classes
» classes that reside inside other (full-fledged) classes.
+ Intended to be small.
* serve as helpers to the enclosing class.

cl ass Choi ceEvent Handl er inplenments ItenListener {

public void itenttateChanged(ltenEvent event)
i f (event.get StateChange() ==
I tenmEvent . SELECTED) {
nmessageBar . set Text (" Choi ce selected: " +
event.getltem());

{

Inner Class Listener (cont'd)

cl ass ButtonEvent Handl er
i npl enments ActionLi stener {

public void actionPerforned(Acti onEvent event) {
Button source = (Button) event. get Source();
nmessageBar . set Text ("Button pushed: " +
sour ce. get Label ());




Inner Class Listener (cont'd)

(class But t onEvent Handl er continued.)

protected void
regi st er But t onHandl er (Conponent conp) {
if (comp !'=null) {

if (conmp instanceof Button) {
Button button = (Button) conp;
but t on. addAct i onLi stener (this);

} else if (conp instanceof Container) {
Cont ai ner contai ner = (Contai ner) conp;
int n = container.get Conponent Count () ;
for (int i =0; i <n; i++)

regi st er But t onHandl er (
cont ai ner. get Conponent (i));




