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Agenda

Tonight’s agenda
« Java Applets

« Multi-Threading
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Schedule

Chapter 1 Intro to Computers, the Internet and the Web
Chapter 2 Intro to Java Applications

Chapter 3 Java Classes and Objects: Part 1

Homework 1 Assigned

Chapter 4 Control Structures: Part 1
Chapter 5 Control Structures: Part 2

Chapter 6 Methods
Chapter 7 Arrays
Homework 2 Assigned

Chapter 8 Java Classes and Objects: Part 2
Chapter 1-8 Review

MID-TERM EXAMINATION

HW 2
DUE

Chapter 9 Object-Oriented Programming: Inheritance
Chapter 10 Object-Oriented Programming: Polymorphism
Homework 3 Assigned

PROJECT
IDEA
DUE

No Class Tonight

Chapter 11 GUI Components: Part 1
Chapter 12 Graphics and Java2D
Homework 4 Assigned

Chapter 13 Exception Handling
Chapter 29 Strings, Characters and RegEx

Chapter 20: Java Applets
Chapter 23 Multithreading

HW 4
DUE

Files, JDBC, Networking, Servlets, and JSP
Class lab time for review and assistance with final project
FINAL PROJECT DUE

PROJECT
DUE
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Home Work

Due tonight:
Read Chapters 20 & 23

Create a Java GUI that contains at least one button, one label,
and one text field.

Use the GUI to create or manipulate an instance or instances of
your class from the assignment due last week.

Due next week:
Project

As Final Grades must be calculated after the next class, no
assignments can be accepted after the 15" of June!
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Syllabus

EVALUATION METHODS:

Homework

Mid Term

Final Project
Class Participation

GRADING SCALE:

90-100 %
80-89 %
70-79 %
60-69 %
Below 60 %
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Java Applets

A Java Applet is essentially a JFrame on a web page.

The applet has to follow security parameters of the web
browser, that is to say it cannot read/write from the user’s
computer. But it can communicate with the server on which
it lives.

Java Applets are not as popular as they once were since
animations are more easily done in flash, and pages that
need to interact with a server a better done in

Java Applets are still a powerful way to create small web based

applications.
Burns — Spring 2006 CIS 325 — Java Programming |




Java Applets

There are two approaches that can be used
« Create an applet using controls, like creating a JFrame.

« Qverride the paint method of the applet and draw your text
and graphics.

Neither is mutually exclusive.

We will look at both approaches.
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Java Applets — init ()

When creating a Java Application, the main () method is
called first.

Java Applets do not have a main () method, but instead have
an init () method that servers a similar purpose.

init () IS not a static method like main () because an

instance of the JApplet class is created by the host or web
browser.
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Java Applets — paint ()

When we looked at Java graphics, we did most of our work by
overriding the paint () method of a JPanel.

Java Applets have a paint () method that we can override in
the exact same way.
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Java Applets — built in methods

The life of a JApplet:

init () — called when applet first created

paint () — called when the host needs to redraw its container

repaint () — similar to paint, but not usually overridden. Used
to force a paint.

start () — called when applet is first made visible

stop () — called when applet is removed from the page

destroy () — called shortly after stop
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A Simple Applet — Applet Code

import java.awt.¥*;
import java.awt.event.¥*;
import javax.swing.¥*;

public class MyApplet extends JApplet

{

JButton button;
JTextField text;
public void init ()

{

button = new JButton( "Button" );
button.addActionlListener ( new ActionListener ()

{ public void actionPerformed( ActionEvent e )

{ text.setText ( "Button pressed" ); } } );

text = new JTextField( 20 );
getContentPane () . setLayout ( new FlowLayout () );
getContentPane () .add( text );
getContentPane () .add( button );
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A Simple Applet — HTML

<html>
<applet
code = '"MyApplet.class"
codebase = "classes/"
width = "300" height = "200">
</applet>
</html>
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Running the Applet

AppletViewer:

ré" Applet Viewer: MyApplet.class @@1

Applet started.
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Running the Applet

Web Browser:

r
) Mozilla Firefox
File Edit ‘iew Go Bookmarks  Tools  Help

f —

= Ml T‘;I [D e |[G,

| ©OpenScene Graph-... || P

| Button |

Applet Myapplet started
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Java Applets and JDeveloper

. Create a JPanel in JDeveloper
. Create an applet to host the JFrame
. Create the html

. Runit...
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Java Applets and JDeveloper

o
ﬁ Mew Gallery

Eilter By: |F'.II Technologies |

Cakegaries: Items:

E--General [Z] Dialog
Applications ] Frame

Java Application

Connections P Fanel

Deployment Profiles

JavaBeans
Projects Create Panel

Simple Files Panel

Enter the details of vour new
[=-Client Tier class.,

|I.|'||Ii n g I|I }:l| I|I|'|I|I T

Hame: | Panell |

Package: | | | Browse, .,

Descripkion:

Cpens the Create Panel dialog, in which you nam Extends: |javax.swing.JPaneI - | | Browse...
opened for editing in the Java YWisual Editor,

To enable this option, you must select a project o Help | | Cancel
Application Mavigator,
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Java Applets and JDeveloper

Add some controls and code to the panel

.
® Oracle JDeveloper 10g - ClassDemos-10. jws : JPanelApplet.jpr : C:\jdeveloperjdevimyworkiClassDemos-10LIPanelAppletisrciPanell. java

File Edit Miew 3Search Mavigate Run  Debug Design  Refactor  WVersioning Tools Window Help

GoEg O- 0 D& Xot f ARAa- p- S-PEVEENI DD

iQSystem Mavigator E] @ Myapplet.java El My Applet, html @ Panell.java @ AppletwithPanel. jav Ili_" E;ECDmponent Palette

&l &E
T AP s
Applicationz. jws
Application3. jws
Applicationd, jws
@ Applications, jws
@ Applications, jws
@ Application? jws

=D

ESwing

[ Q Painter

ﬁ Custan...

3 JButton

ICheckBox =

@Inspector l[i g @ @ E]
2B/ ®OE

[«

-

Al

jButkonl
focusable True
focusCycleRoot False

Source | Design | Histary | 4| [+ ]] Properties | Events

Messages -Log

B jProgressBarl
B ispinnert
-3 fButtont

I =
Source | Design

Run Manager

Compiling. ..
C:hvjdeveloperthjdkijreibintjava. exe —-jar C:ihjdeveloperhjdevilibl\ojc.jar -noguiet -warn -nowarn: 220 -nowarn: 486 -
[4:16:46 PM] SBuccessful compilation: 0 errors, 0 warnings.

L]

@]

- @ Processes

this x; 398 yi 129
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Java Applets and JDeveloper

Put some code behind the controls

File  Edit

FELENE

QSystem Mavigatar

View

-] CIass0emos- 1. Jws
@ ClassDemos-10.jws
@ JPanelapplet. jpr
; E| Applet. kel
AppletwithPanel java

FEN I 14

4]

¥=panell.java - Structure

2 o DElal
» = o EEa
'ﬂ1:| Imports
=1+ g Panell

ik extends JPanel
I == | n 14

[

Source | Design

@Run Manager

- [EI Processes

this i 330 y: 193
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(=

® Oracle JDeveloper 10g - ClassDemos-10. jws : JPanelApplet.jpr : C:\jdeveloperijdevimyworkiClassDemos-10\PanelAppletisrciP. .. @
Search  Mavigate

5
|| & M}fnpplet.java
RRA®E EdD ’

=

Run Debug Source Refactor

XE B 5 &

Wersioning  Tools
ik o -

(1w
(&l Paneii.java

Window  Help
B - & o e

@ AppletwithPanel. java

b 4
it

E| My applet. heml E Applet. Rtrnl

private woid jButtonl_actionPerformed (ActionEvent =)

{

jS8pinnerl.setValue { new Integer( 0 )

)i

private wvoid jSpinnerl stateChanged (ChangeEvent =)

{

Integer 1 {(Integer) JjSpinnerl.getValue();
jProgressBarl.setValue ( i.intValue() ):

}

i

Source | Design | Hiskory | 1 |

[ElMessages - Log

DI
[

Cohvijdevelopertjdihjretbinijava. exe —-jar Coihvjdevelopertjdevilibiojc.jar -noguiet -warn —nowarn:!—:
compiling C:hjdewveloperijdevimyworkiClassDemos—10%JPanelbppletisrotippletTithPanel . java

compiling C:hjdevelopertjdevimywork' ClassDemos-10% JPanelipplethsro’y Panell . java
[4:24:18 PM] Successful compilation:

0 errors, 0 warnhings.

[4]

Line 74 Column 2 Insert Windows: CRILF | Editing
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Java Applets and JDeveloper

Create a JApplet (just like a regular java class)

¥ Oracle JDeveloper 10g - ClassDemos-10. jws : JPanelApplet. jpr
File Edit Wwiew 3Zearch  Mavigabe Run Debug  Refactor  Wersioning  Tools  window  Help
=EEa8 Q- ) e M B £ i Jda- - F-DEVIHEEIN D
;QSystem Mavigator 5] @ My Applet, java |;| Iy Applet, hkml Panell java @ AppletwithPanel java E| Applet, hitml
BRL@® & mI:Il B import javax.swing.*;
WER ] rancinppio:ior JREN

E El Appbt'h_tnﬂ ] | | te| ' public class AppletWithPanel extends JApplet
AppletwithPanel java E -
& Panell.java | {
; E-{5] Simplespplet. jpr |ﬂ Panell panel;
[4] [»] || to public wvoid init ()

= Jpanelapplet jpr - Structure £ = {
Ppanel = new Panell();
getContentPane () . add( panel )

@Run apazey Source | Design | Hiskary | 4 | | ] ”

= Messages -Log
'EI@ Processes Compiling. .. E'
C:hjdeveloperjdkyjretbinjava. exe -jar C:hjdeveloper)jdew)liblojc.jar -noguiet -warn -nowarn:] |
compiling C:hjdeveloperhjdevinyworkiClassDemos—10%JPanelippleti sretbippletithPanel | java |

[4:23: 22 PM] SBuccessful compilation: 0 errors, 0 warnings.

[+

[:23:22 PM] Successful compilation: O errors, O warnings, Editing
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Java Applets and JDeveloper

Add the html as a regular file

-
ﬁ> Mew Gallery

ﬂ Java Interface

Create File

File
Enter the details of vour new file,

Eile Mame:

applet, html
Di M3

| Browse

Cancel
Applicatio

| | Cancel
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Java Applets and JDeveloper

Add the html code

# Oracle JDeveloper 10g - ClassDemos-10. jws : JPanelApplet.jpr : C:\jdeveloperijdevimywork\ClassDemos-10VJPanelAppletiippl...
File Edit View Search MNavigate Run Debug Source Refactkor  Versioning Toals  Window  Help
FeEa O0-4 HE XED £ aBdJda- - F-PEVEEBEIN N
QSystem Mavigator [;] Myapplet. java El My applet, hkml Panell.java AppletwithPanel java E| Applet, hkml
RERAWE B @O x>
! E]IE] JPanelapplet. jpr E] <applet
| | code = "AppletWithPanel.class"

@ AppletwithPanel java E i i
@ Panell java | codebase = "classes/

SimpleApplet. jpr IL'I width = "300" height = "Z00">
[*] | </ applet>

:’E Applet.hkml - Structure </ html:

([BJRun Manager Source | History | L [» ||

| [Elmessages - Log

-] Processes Compiling. . . El
C:hjdewelopertjdkdyjreibinijava. exe -jar C:ijdeveloperijdew’liblojc.jar -noguiet -warn -nowarn: ] |

compiling C:hyjdeveloper’ jdevimywork’yClassDenos-10%JPanelippletisroilippletWithPanel. java |

[4:23:EF PM] Buccessful compilation: 0 errors, 0 warnings. E

| -

|-l
[4] | [»]

CijdevelopertjdevimywarkiClassDemos-101JPanelApplet) Applet. html Line 3 Column 28 Insert Windows: CRJLF | Editing
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Java Applets and JDeveloper

Make it, then Run it... !

9 Mozilla Firefox

| Fil= Edit  Wiew Qo Bookmarks Tools  Help
& JPanelApplet

2 = :
7 .
File Edit Wiew Favorites Tools  Help g L’_:%] E'h g N @ =] |GL
ﬁr /. | Szarch Falders El. | | OpenScene Graph - ... || Public Access) Wireless

Address I Cihjdeveloper!jdesimywark|ClassDemas- 101 JPanelapplet
”

File and Folder Tasks * f classes

Iﬂn Renarne this file
iy Move this file
D Caopy khis file
&) FPublish this file to the )
Wb ? b pplet . Rkl
£3) E-mail this File | EExkensible Hypertext Markup ...

1 KB
;, Prink this File
Delete this File: | JPanelapplet. jpr
| his Fil | lappl
I IPR. File
;o ZKB
Other Places i Applet AppletyithPanel started

| ClassDemaos-10
% My Docurnents i
= B

L R R

Tvpe: Extensible Hypertext Markup Language Dake Modified: 69 139 bytes _e My Compuker
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Java Applets and Paint

Let’s look at an example using that override’s the paint method
of the Java Applet and draws text and inserts an image.
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Java Applets and Paint

import java.io.¥*;
import Jjava.awt.¥*;
import javax.swing.?¥*;

public class PaintApplet extends JApplet
{

ImageIcon image;

public void init ()

{

image = readImage( "facel.JPG" );

}

public void paint (Graphics g)

{
super .paint (g) ;
g.drawString ("This applets shows the paint method!", 10, 25);
image.paintIcon( this, g, 30, 30 );

}
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Java Applets and Paint

public ImageIcon readImage( String imageName )
{
int count = 0;
BufferedInputStream imgStream =
new BufferedInputStream(this.getClass () .getResourceAsStream(imageName)) ;
if (imgStream != null)
{
byte buf[] = new byte[30000];
try
{
count = imgStream.read (buf);
imgStream.close();
}
catch (java.io.IOException ioe)

{

System.err.println("Couldn't read stream from file: " + imageName);
return null;
}

return new ImagelIcon (Toolkit.getDefaultToolkit () .createImage (buf));
}

return null;
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Threads

We'll return to Applets and show how to create a simple
animation, but first we need to understand threading in Java
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Threads and Processes

What is a process?

Your program IS a process.

Other programs can run along side your program, these are

other processes.

Processes run simultaneously, but exist separately
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Threads and Processes

What is a process?

Your program is a process. Operating System

Programi

Other programs can run along
side your program, these are
other processes.

Your Program

Processes run simultaneously,
but exist separately
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Threads

What is a thread?
Your program can spawn threads Operating System
that, like other processes run Programf
simultaneous to your program Your Program
Unlike processes, they exist thread
within you program

This allows you to perform
multiple tasks at the same
time
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Threads

What is a thread?

Your Program

A thread shares the same
variables as the process that thread
spawned it thread?

A thread can communicate with
other threads

Special communication
mechanisms like monitors
exist so threads can safely

use the same resources
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Threads

What are some multithreaded applications that you use?

Word Processor
« A modern word processor has a thread in the
background that checks spell and grammer

Web Browser
A web browser allows you to view a page and
interact with it while a thread continues to load
Images and data.
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Threads

Creating threads of your own:

Any Java class may implement the runnable interface and
have a run method that can be spawned as a thread.

We can do this explicitly, but an anonymous inner class
definition makes this easier.
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Threads using class implementing Runnable

public class BasicThreading implements Runnable

{

public void run() // run is the thread method for Runnable

{
for( int 1 = 1; i <= 10; i++ )
{
System.out .println( "thread - " + 1i );

try {Thread.sleep(100);} catch (InterruptedException e){ }
}

}

public static void main (String[] args)
{
BasicThreading me = new BasicThreading();
Thread myThread = new Thread( me ); // create the thread

myThread.start (); // start the thread (calls the run method)
for( int i = 1; i <= 10; i++ )
{

System.out.println( "main - " + i );

try {Thread.sleep(100);} catch (InterruptedException e){ }
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Threads using anonymous inner class

Thread myThread = new Thread(
new Runnable ()

{

public void run ()

{
me .printNumbers ( "thread", 100 );
}
}
) ;
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Threads using anonymous inner class

public class BasicThreading2
{
static BasicThreading2 me;
public void printNumbers( String name, long sleepInterval )
{
for( int 1 = 1; i <= 10; i++ )
{
System.out .println( name + " - " + i );
try {Thread.sleep(sleepInterval);} catch (InterruptedException e) {return;}
}
}

public static void main(String[] args)
{
me = new BasicThreading2();
Thread myThread = new Thread( new Runnable() {
public void run() {
me.printNumbers ( "thread'", 100 );
} } ); // create the thread
myThread.start (); // start the thread (calls the run method)
me .printNumbers( "main", 50 );
myThread.interrupt (); // interrupt the thread
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Java Applets, Threads, and simple animation

Let’s create a simple animation on a JApplet using the paint
method.

ré" Applet ¥iewer: ThreadedApple... @@_1

Applet

howes the paint method!

Anplet started.
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import
import

import

public
{

java.io.¥*;

java.awt.*;

javax.swing.*;

class ThreadedApplet extends JApplet

ImageIcon[] images;

int textX, textY, faceX, faceY;

int activeFace;

boolean animate;

long framelnterval;

Thread animationThread;

public void animation/()

{

while

{

(animate)

try { Thread.sleep(framelInterval),; }
catch (InterruptedException e)
{ System.out.println("animation thread sleep interrupted!");
activeFace = (activeFace + 1) % 10;
textX += 3;
if (textX > 300)
textX = -200;
faceX++;
if (faceX > 300)
faceX = -100;

this.repaint () ;

}



public void init ()

{

setBackground (Color.white);

frameInterval = 100;
textX = 10;

textY = 25;

faceX = 30;

faceY = 30;
activeFace = 0;

images = new ImageIcon[10];
for (int i = 0; i < images.length; i++)
{
images[i] = readImage("face" + (i + 1) + ".JPG");

animate = true;
Thread animationThread = new Thread

new Runnable ()

public void run()

{

animation();

)

animationThread.start ();



public void stop()
{
super.stop();

animate = false;

public void paint (Graphics g)

{
super.paint (g) ;
g.drawString ("This applets shows the paint method!", textX, textY);
ImageIcon ii = (ImageIcon)images[activeFace];

ii.paintIcon(this, g, faceX, faceY);



public ImageIcon readImage (String imageName)
{
int count = 0;
BufferedInputStream imgStream =
new BufferedInputStream(this.getClass () .getResourceAsStream(imageName));
if (imgStream != null)
{
byte buf[] = new byte[30000];
try
{
count = imgStream.read (buf);
imgStream.close();
}
catch (java.io.IOException ioe)
{
System.err.println("Couldn't read stream from file: " + imageName);
return null;
}
return new ImagelIcon (Toolkit.getDefaultToolkit () .createImage (buf));

}

return null;



More on Applets and Threads

« Sun Java Tutorial on How to Make Applets — includes good
thread animation demo

http://java.sun.com/docs/books/tutorial/uiswing/component
S/ app I et . htm | rmnr . . Minft nernet Explorer @@
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