!'_ Java 2 For Beginners

Day 3




i We wrote a 2 Rectangle Program

= But it would not exit on the close box
click.

= We can make It do so by using Xframe
class.

s Written for this class, not in base Java
toolkit.

= You must include a copy of Xframe.java In
every program folder to use it.



Revised Program

/1 Si mpl e Rectangl e drawi ng exanpl e

public class XRectl extends XFrane {
private Rectangl rect1l; //two rectangl e objects
private Rectangl rect?2;

public XRect1() {
super (" XRectl wndow'); //create window with title bar
//Create rectangles and tell them where to draw
rectl = new Rectangl (10, 40, 200, 100);
rect2 = new Rectangl (70, 50, 150, 75);

set Bounds(50, 50, 475, 225); I1size of W ndow|&EEERrae
setVisible(true); /1 display w ndow
}
I
public void paint(Gaphics g) {
rectl.drawg);
rect2.drawg);
}
I

public static void main(String args[]) {
new XRect 1(); /lcreate instance of XRectl cl ass

}
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i The Integer and Float classes

= Object versions of basic int and float

= Have useful conversion methods
| nteger intC ass = new I nteger(12);
int 1 = intd ass.intVal ue();
String si =intCass.toString();
Float fltd ass = new Float(12. 3);
float t = fltd ass. fl oat Val ue();
String st = fltd ass.toString();



i The String class

s Contains O or more characters
String s = “Hello there”;

int i = s.indexOF (" “);

String hlo = s.substring(0, 1);
String thr = s.substring(i + 1);
String Ho = hlo.toUpperCase();
String LI o = hlo.toLower Case();

| f(thr.equals(“there”))
Systemout.println(“they are equal);

| f (H o. equal sl gnoreCase(“hell 0”))
Systemout.println(“foo”);



i String has many useful methods

= Easiest to look them up In docs

File Edit ¥iew Go Communicator Help
' Back Forward  Reload Home Search Metscape Print S ecurity Stop m
v ,ﬂiv Bookmarks ¢ Location: Ifi|EZ.-".-".-"D|.-"|J[Dglam filesidk 1. 3/ doc s/ apifindex. himl LI @'What's Related
Tavaio = fﬂ
java lang Overview Package [MELIUse Tree Deprecated Index Help Java
javalang ref | PREYCLASS MEXTCLASS FRAMES MO FRAMES .
{ava lang reflect SUMMARY: INNER | FIELD | CONSTR | METHOD DETAIL: FIELD | CONSTR | METHOD
javamath
javanet
P T
Funhme 71| Class String
EuntimePermissic
SecurtyManager Java.lang.Chject
Short '
T +--java.lanyg.String
Strcthdath
String All Implemented Interfaces:
: T
stringBuffer Comparable, Serializable
System .
Thread
ThreadGroup
ThreadLocal public final class String
Thr.iowable extends Obiect
Void implements Senalizable, Comparable
Exceptions
ArithmeticEscept The string class represents character stings. All stning literals i Java programs,
.i'.\rmanilﬁxOutO- | such as "aber, are implemented as instances of this class. | >
4 3 4 »
= =B=| [file: /2Dl program files/idk1. 3/docs/apifiavalio/Sendlizable.html =] 258 325 42 E3l A | 4




i Inheritance

= This technigue works because Java is an
object-oriented language where inheritance
IS commonly used.

= Java classes can only inherit from one parent
class.
= Multiple inheritance not allowed

= Inheritance allows you to derive new classes
from existing ones

= and only write code for those parts that are
changed



Suppose we want to draw

i squares

= Squares are a special case of Rectang|

= We should only have to write some
simple code to do this.




Rectangl and Square

ort java.aw.*;

i nport java. applet.*;

public class Rectangl {

private int w dth, height;
private int xpos, ypos;
private Col or col or;

public Rectangl (int sp, int yp,
int w, int h) {

XposS = yp; /| save posn
ypos = yp;

wdth = w /| save shape
hei ght = h;

public void draw Graphics g) {
g. drawRect ( xpos, ypos,
wi dt h, height);

public class Square extends Rectangl {
int yp, int side) {
//sides are the sane size

public Square(int xp,

super (xp, yp,

si de,

side);



Drawing the Square

public class Sqr extends XFranme {

Square sl1; [//one instance of the square
public Sgr() { / | construct or
super (" Draw square");
set Bounds( 100, 150, 150, 150);
sl = new Square(20, 40, 100); //create square
set Vi si bl e(true);
} B3 0raw square =] B3

public void paint(Gaphics g) {

sl.drawm Q) ;

}

static public void main(String argv[]) {
new Sqgr () ;

}



ﬁ A Square and a Rectang|

= Now very simple

public class Sqr2 extends XFranme {
Square2 sl1; //one instance of the square object
Rect angl r1,;

public Sqr2() { //constructor
super (" Squar es") ;
sl = new Square2(30, 60, 100); //create square

rl = new Rectangl (40, 40, 75, 125);
set Bounds( 100, 100, 300, 200);

set Vi si bl e(true); RS Squares
}
e
public void paint(Gaphics g) {
sl.draw(Qg);
ri.draw(g);
}
static public void main(String argv[]) {
new Sqr2();
}



i Classes and Methods

= Every class can have public and private
functions.

= Called methods in Java parlance
= public methods called from outside class
= private methods called only inside class

= You almost always call a class’s methods

« rather than calling an external function on class
data

« rl.draw; not draw(rl);



i Rectangl public methods

public class Rectangl {
private int w dth, height;
private int xpos, ypos;
private Col or col or;

public Rectangl (int x, int y, int w, int h) {
XpOS = X; ypos = vy;
width = w hei ght = h;
col or = Col or. bl ack; [/ default col or
}
R e
public void nove(int x, int y) {
XpOS = X; ypos = vy;
}
R e
public void setColor(Color c) {
color = c;
}
R e

public void draw( G aphics g) {
g. set Col or(col or); //set to curent col or
g. dr awRect ( xpos, ypos, wdth, height); //draw rectangle



Then our square can be a
different width and color

public class Square2 extends Rectangl {
private int xpos, ypos; [/ saved copi es

[/ This square class is derived from Rectang
public Square2(int x, int y, int side) {
super(x, y, side, side); //sides are the sane size

XpOsS = X;
ypos =Yy,
set Col or (Col or.red); /lall squares are red
}
I e
public void draw Graphics g) { [/ overrides Rectangl e Draw
super. draw g); //draw in original position
nmove( xpos+1, ypos+l); //transpose one pi xel
super.drawm g) ; //draw it again
move( xpos-1, ypos-1); //nove it back
}



i Note that our Square?2 class

= Has no move method or setColor
method

= These calls are automatically forwarded to
the parent class.

= We say that the Square2 class inherits the
methods of the base Rectangl class.




i Data inside the class

= Each instance of Rectangl and Square
= Has x and y position

= Has a color

= Has a size

s Each instance could have different
values for each these.

= One class,
= but each instance with separate values




This Is a fundamental idea In
ﬁ OO programming

s Classes contain both code and data

= Every Instance of a class has its own
data.




Overriding methods

= Rectangl = Sguare2
public void drawm Graphics g) { public void draw Graphics g) {
g. set Col or (col or); I/ overrides Rectangle Draw
g. drawRect ( xpos, ypos, super.draw g) ;
wi dt h, height); nove(xpos+1l, ypos+1);
} super.draw g);

nove( xpos-1, ypos-1);

= This is called
Polymorphism



i Object Oriented Terminology

= Inheritance
= Classes can use methods of parent classes

= Encapsulation
= Data are held inside each instance of class
= Polymorphism

= Same method name Iin derived class may
be implemented differently.




This 1s how our XFrame class

i WOrks

s It Inherits all the methods of the Frame class

= We add in a method to catch the Window
close box click.

= S0 while Frame Is a very complicated class.
= XFrame is only 1 lines long.
= Allows you to reuse your work very efficiently.




Public, private and protected

i methods

s Public methods are accessible outside a
class

= Private methods can only be called
Inside the class.

= Protected methods can only be called
by subclasses.




i Public and private variables

s Almost never make the internal
variables in a class public.

= Make them private and use getXxx and
setXxx methods to access and change

them.
public void setCol or(Color c) {
color = c;

}



i Building Interfaces

= Common window s More controls

controls = Button
= lextField = List

= [extArea = Choice
= Checkbox = Menus

= also used for Radio = Menultems
buttons
= Panel

= Label



All controls derived from
i Component

Object
[from defautt)
Component
[from defautt)
Butt /Ligtv | TextField Ch
[from defautt] (from default) ffrom defautt] [from defaut]



Methods common to most
* visual Components

pai nt (Graphics g);
set Si ze(h, w;

set Bounds(x, vy, h, w;
set Enabl e( bool ean) ;
set Backgr ound( Col or) ;
Set Vi si bl e( bool ean) ;
repaint();

set Focus();

| sEnabl ed() ;
get Si ze();




i Laying out Components in Window

= Layout Managers

= Classes that enforce spatial relationships
between components

= Common LayoutManagers
= BorderLayout
= FlowLayout
= GridLayout

= GridBagLayout
others in Swing classes






i GridLayout




FlowLayout

Buttor 2 | Buttor 3 | Button 2 | Button 3 | Button 4 |

Button 4 | Button & | Button 5 |

eComponents arrange themselves in available space



ﬁ Writing a Simple FlowLayout

public class flowl extends XFranme {
public flowl() {
super (" Fl ow Layout 1");
set Layout (new Fl owLayout ());

add(new Button("Button 1"));
add(new Button("Button 2"));
add(new Button("Button 3"));
add(new Button("Button 4"));
add(new Button("Button 5"));

set Si ze( 200, 100) ;
set Vi si bl e(true);

}

public static void main(String arg[]) {
new flowl();

}



i Also can specify spacing

Button 2 | Button 3 |

Button 4 Buttan 4 |

set Layout (new Fl owLayout ( Fl owLayout . LEFT, 30, 30));



GridLayout

super("Gid Layout 1");

Eﬂ (and Layaut

set Layout (new G'i dLayout (3, 3));
add(new Button("Button 1"));

Ell_lﬁl:lr'l1 Ell_lﬁl:lﬂz add(new Button("Button 2"));

add(new Button("Button 3"));
e | add(new Button("Button 4"));

add(new Button("Button 5"));

Buttan 3 Buttan 4

Buttan 5




ﬁ GridLayout with Spacing

set Layout (new GridLayout (3, 3, 30, 5));

Button 1 ‘ Button 2

Button 3 Button 4




i BorderLayout

EE% Birder Lapaut T

public class borderl extends XFrane {

public border1() { Buttan 2
super (" Border Layout 1");

set Layout (new Border Layout (5, 5));

..........................

add("West", new Button("Button 1"));
add("North", new Button("Button 2"));
add("East", new Button("Btn 3"));

add(" Sout h", new Button("Button 4"));
add("Center", new Button("Button 5"));
set Bounds( 100, 100, 300, 200);
setVisible(true);

Buton 1 Buton Bin 3

Button 4




* Combine Border and Grid

public class border2 extends XFrane {
publ i c border2() {
super (" Border Layout 2");

set Layout (new Border Layout (15, 1)); EEEDMmmemE
set Background(Col or.lightGay ); : :
//create right panel L Bwimming
Panel rpanel = new Panel (); i
add("East", rpanel);
[/put List in center
add("Center", new List(10, false)); Diving

[/ put rest in right panel
rpanel . set Layout (new G'i dLayout (3, 1, 30,25));
r panel . add( new Button("Sw mmi ng"));
r panel . add(new Button("Di ving"));
r panel . add( new Button("Beach Soccer"));

Heach Soccer

set Bounds( 100, 100, 300, 200);
set Vi si bl e(true);




Use Empty Grid Cells for
Spacing

add("Center", new List(10, false));

r panel . set Layout (new G'i dLayout (5, 1, 30, 5));
r panel . add( new Panel ());

r panel . add(new Button(" Sw nm ng"));

r panel . add(new Button("D ving"));

r panel . add( new Button("Beach Soccer"));

r panel . add( new Panel ());

,E% Border Layout 3

awimming

Diving

Beach Socrer




i Let’s build a useful program

= To convert between temperature scales

100.0

" to Fahrenheit

® to Celsius




i We can build this from a grid

Enter temperature

TexteEntry

" to Fahrenheit _abe

® 1o catsus Checkbox(Radio)
= Checkbox(Radio)

Two buttons




i Checkboxes and Radio Buttons

= Checkboxes
= are square
= any number can be selected at once

= Radio buttons

= are round

= only one of a group can be selected
= others turned off when one selected




In the Java AWT both kinds
i are created using checkboxes

= A Checkbox appears as round and
singly selectable if

= It IS @ member of a CheckboxGroup

= Otherwise It I1s square and multiply
selectable.



Creating Radio Buttons

//create the group

CheckboxG oup grpTenper = new CheckboxG oup();
fahr = new Checkbox("to Fahrenheit", grpTenper, false);
add(fahr); //add to |ayout

cel sius = new Checkbox("to Cel sius", grpTenper, false);
add(cel sius); //add to | ayout



i The entire layout

set Layout (new Gri dLayout (6,1));
set Background( Col or. | i ght G ay);

| abel 1 = new Label ("Enter
tenperature:");

add( | abel 1) ;

t enpEnt ry=new Text Fi el d(7);
add(tenpEntry);

resul t =new Label (" ");
add(result);

grpTenper = new CheckboxG oup();

fahr = new Checkbox("to Fahrenheit"
grpTenper, false);

add(f ahr);

cel sius = new Checkbox("to Cel sius",
grpTenper, false);
add( cel si us);

Panel p = new Panel ();
add(p);
p. set Layout (new Gi dLayout (1, 2));

conput e=new Button(" Conpute");
Panel |p = new Panel ();

p. add(l p);

| p. add( conput e) ;

Panel rp = new Panel ();

p. add(rp);

quit = new Button("Quit");
rp.add(quit);



i Now we have the window

= How do we program it?
= Nearly all components

= receive events from the user
= Clicks or actions
= LISt selections




We program our window as a

i listener

= Kinds of listeners
= ActionListener
= |temListener
= MouseListener
= MouseMotionListener
= WindowListener




Each Listener has one or more

i methods

= That are called in response to user
actions.

= But since our window extends the
Frame class,

= and since Java only allows single
Inheritance

= how can It also extend a Listener class?




i An Interface

= |Is a promise that a class will have
certain methods.

= An ActionListener interface must
Implement the method

public void actionPerfornmed(Acti onEvent evt) {



i If we say that a class

= Implements the ActionListener interface

= It must have an actionPerfomed
method.

= [ he actionPerformed method is called
on

=« Button clicks
= Enter pressed in a text box
= Menu items selected



ﬁ Our TempCalc class

| nport java.awt. *;
| nport java.awt.event. *;
public class Tenpcal c extends Applet inplenents ActionListener {
I I e I
public void actionPerfornmed(Acti onEvent evt) {

(bj ect obj = evt.getSource ();

I f (obj == conpute) {

cli ckedConput e(); /| conput e tenperature

}
el se
If (obj == quit) {
System exit(0); //exit fromapplication
}



You also have to tell each
control to listen for actions

conput e=new But t on(" Conput e");
Panel | p = new Panel ();

p. add(l p);

| p. add( conput e);

conput e. addAct i onLi stener(this);

Panel rp = new Panel ();

p. add(rp);

quit = new Button("Quit");
rp.add(quit);

qui t. addActi onLi stener(this);



How we compute and display

public void clickedConmpute() {
float tenp, new enp;

tenp = new Fl oat (tenpEntry. get Text()).fl oat Val ue();
I f (fahr.getState())
newwenp = 9 * tenp / 5 + 32;
el se
newwenp =5 * (tenp - 32) / 9;
resul t.set Text (new Fl oat (newtenp).toString)());



How our XFrame works

= Xframe Is derived from Frame but also
Implements a WindowListener

public class XFrane extends Frane inplenments Wndowli stener {
/1 a subclass of Frane that exits on the cl ose box
public XFrame(String title) {

}

super(title); /1l put the title in the title bar
addW ndowLi st ener (thi s); /[llisten for close
set Layout ( new Bor der Layout ());

[/ W ndowLi stener interface cl asses

publ i
publ i
publ i
publ i
publ i
publ i
publ i

c

(o NN eI e N e)

c

voi d wi ndowAct i vat ed( W ndowEvent e){}
voi d wi ndowCl osed( W ndowEvent e)({}

voi d wi ndowDeact i vat ed( W ndowEvent e){}
voi d wi ndowl coni fi ed( W ndowEvent e){}
voi d wi ndowDei coni fi ed( W ndowEvent e){}
voi d wi ndowOpened( W ndowEvent e)({}

voi d wi ndowCl osi ng( W ndowEvent e){

Systemexit(0);

}



i Summary

= Inheritance
= public and private methods

= Visual components
= Layout managers
= Interfaces

= Event listeners

= Using Xframe




i Suggested assignment

= Write a program to add two numbers

= typed into two text fields
« add when Add button is clicked



