The Buildin

» Classes:
» Classes have variables and
» No global variab "
» All methods are

» GUI, graphic:
»+ /O

» Networking
+ Utilities: set, list, hash

A Simple Applet

import java.awt.*;
i mport java.util.Cal endar

public class Digi
extends ja
i mpl ement s
<Fields>

<Methods>

» Thei nport clause is not
a convenience.
+ An applet must be a subclass 0

Organization of .
Java provides mechanisms to organ
a logical and maintainable fashi
+ Class --- highly cohesive funct
+ File --- one class or more cl
+ Package --- a collec
The Java class libr
+ java.amt --
+ java.io --- |
+ java.util --- utilitie
+ java.applet --- applet
java.net --- networking

Public void init(){...}
invoked when the applet is loadet
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run the applet, i.e.

public void paint ::l.
paint the picture

&




The Life-Cycle ¢

loading
applet

i
leaving

l page

discarding
page

Thestart () and -.:'_

public void start() { 3
if (clockThread == nul |

cl ockThread = new:

cl ockThr ead. s

public void stoj
cl ockThread = i
} "

Start and stop the thread. :
Stopped threads will not consume C

Fields and

protected Thread cl ockThre
protected Font font = =

new Font (" Monospaced"
protected Col or ol or

By default all class fields
values, usually 0 or r

The r un(

public void run() {
whil e (Thread. currer
== cl ock’
repaint();

try {
Thread. c
} catch (Int

}

In each iteration, r epai nt (
Sl eep() must be invoked inside

=



The pai nt

public void paint (G aphi cs
Cal endar cal endar = Cal
int hour = 7
int mnute =
int second =

g.drawst ri ng(
" : " + m -
":" + secon

10, 60);

Drawing

g. drawStri ng("A Sanp

baselme

_________ A___s_ample string.

(x,y)

Who Calls r un()

scl ockThr ead. start (
Di gi tal Cl ock. run
+Di gital O ock.r
Di gital d oc
sThepai nt () r
directly.

HTML St

<!--Digital d ockDenp. ht n -
<htm >
<head>
<title>Digita
</ head>
<body bgcol or
<h1>The Digit

</ appl et >
<p><hr > 4
<a href=Digital d ock. j
</ body>
</htm >



The Blinking

import java.awt.*;
import java.util.Strir

public class Blil

/] variables
public void ir
public void pa
public void sta e
public void stop() !
public void run() { .

Blinking Text --- p

public void paint (G aphics
int x—O y = font.getS
int red = (int)(Math. rﬁ
int green = (int)(Math
int blue = (int)(Mat
Di nension d =

g. set Font (fo
Font Metrics fi
space = fmstr

Mat h. random() ge
random numbers in [0.0

The Blinking Text .
Variables and Initialization .:

String blinki ngt
Font font; g
i nt speed;

public void init
font = new Fo

speed = 400; A
bli nki ngtext = "This
"text applet for dem

=

Blinking Text --- pai

for (StringTokenizer t =
new Stri ngTokeni
t . hasMor eTokens ;
String word = t.ne
int w=fm st
if (x +w>d.

StringTokeni zer
words, i.e., tokens.



Blinking Text —- pai nt

if (Math.randon() < 0.

g. set Col or (new j ava.

(red +y * 30) %
(green + x [ &

bl ue));

} else {

} .-
g.drawstri
X += W,

Drawing some of the wor
color and the other words

Thej ava. awt .

» Fonts are specified with _;

+ font name:
Serif Sans-seri
Ti mesRoman Hel

+ font style:

Thej ava. awt .

» Instances of the Col or
new Col or(r, g, b)
wherer, g, b are
blue components,

cyan
dar kGr ay

Java Data

* Primitive Types:
bool ean
char
byt e
short/int/| ong

s Every class is a st
snul | --- aspecia

+Java expressions and cont
those of C/C++.

i’ .,:.: i



Reference Type and Java Charas

Primitive Type
+ |nternationalization

+ 16-bit Unicode 1.1.5 ¢

int i; Foint o

p = new Bointi):

" Garbage-Collected
) Heap

Java S |

+Strings are first-class objects
sStrings are not arrays of cl
+String index starts frol
+String constant

ot [ ] ia= & 3
int ia[] = +String concatenatis
int[] ia =

*s. length()
»s. char At (1)



Class Dec

[ClassModifiers] cI ass

Method And

[MethodModifiers] Type Na
Statements
}

[FieldModifiers] Ty
FieldName

Class .'3'_

public
Accessible everywhere. One |
file. The file must be nam

private ;
Only accessible s

<empty> 7
Accessible withil

abstract
A class that contz

final

No subclasses

Method and

sFor both methods and fields
publ i c protect:é
static final
sFor methods only
abstract s
sFor fields only
volatil tr




Accessibility of t

public prote

The class itself Yes

Classes in the
same package

Subclasses in a
different package

Non-subclasses in  Yes
a different package

Explicit |

public class Point { I
public int x =0, y =

public void nov
X +=dx; y

}

}

Point pointl = new F

Class Declarati

public class Point {
public int x, vy;

public void nov
X += dx; y +=
} Hd

}

Poi nt poi nt 1;
Poi nt point2 = new
poi nt1 = point2;

pointl = null;

x andy are initialized to t

Constr

public class Point {
public int x, y;

public Point() { // no-arg
x =0, y=0; i
}

public Point(int
X = XO; y = :.:_e.__.
it

Poi nt point1l
Poi nt poi nt 2

sConstructors are invoked after
*No-arg constructor is provided a
constructors are provided. ;



Variable, Objec

Variables have types, objects ha
*A variable is a storage locatior
type. :
*An object is a instance of
»The type of a variabl
s time. s 3
~sThe class of an e
A variables in Java
* primitive type ---
s reference type --- hold ¢
»null reference: an inva
* object reference: an objec
compatible with the ty

Static

Static variable or fields: one :

one per object. ;
+» Static variables a
» Non-static varia

variables.

class IDCard {
public long id;
protected stat

public IDCard() {
id = nextl| D++;
}

}

Object Referer

Youcanuset hi s inside am
» It refers to the current obje
is invoked. 2

* It's commonly used tc
parameter

public cl ass
public int X e
public Point(int
this.x = x; this

}

}

Static Me

A static method :
s can only access statlc
static methods;
scannotuset hi

class IDcard {
public long i
protected stat

bhblic static void s
next | D++;

}
}



Invoking

» Non-static methods must t

object reference:
object_reference.method(

» Static methods ¢

reference or the
class_name.me

So, you can do e

|DCard. skiplD(); /I

| DCard mycard = new | DCa
nycar d. ski pl D() ; i

— —

Thet oStri ng

ThetoString() methodc
strings. A

public class Poi nt
public int x, y;
.Si.ringtoStr'
return "(" +
} -3

}

Then, you can

Poi nt p = new Poi nt (10
System out. println("A po
/1 CQutput: A point at (1

final Va

Final variables are named ct
class Circl eSt
i static final

}

Final variables al



