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If you are new to programming in the Java™ language, have some

Print Button

experience with other languages, and are familiar with things like

displaying text or graphics or performing simple calculations, this
tutorial could be for you. It walks through how to use the Java® 2
Platform software to create and run three common types of
programs written for the Java platform—applications, applets, and
servlets.

You will learn how applications, applets, and servlets are similar
and different, how to build a basic user interface that handles
simple end user input, how to read data from and write data to files
and databases, and how to send and receive data over the
network. This tutorial is not comprehensive, but instead takes you
on a straight and uncomplicated path through the more common
programming features available in the Java platform.

If you have no programming experience at all, you might still find
this tutorial useful; but you also might want to take an introductory
programming course or read Teach Yourself Java 2 Online in Web

Time before you proceed.
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The computer age is here to stay. Households and businesses all
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over the world use computers in one way or another because

computers help individuals and businesses perform a wide range of
tasks with speed, accuracy, and efficiency. Computers can perform
all kinds of tasks ranging from running an animated 3D graphics
application with background sound to calculating the number of
vacation days you have coming to handling the payroll for a
Fortune 500 company.

When you want a computer to perform tasks, you write a program.
A program is a sequence of instructions that define tasks for the
computer to execute. This lesson explains how to write, compile,
and run a simple program written in the Java™ language (Java
program) that tells your computer to print a one-line string of text
on the console.

But before you can write and compile programs, you need to
understand what the Java platform is, and set your computer up to
run the programs.

« A Word About the Java Platform
« Setting Up Your Computer

« Writing a Program

« Compiling the Program

o Interpreting and Running the Program

« Common Compiler and Interpreter Problems

e Code Comments

« APl Documentation

« More Information

A Word About the Java Platform

The Java platform consists of the Java application programming
interfaces (APIs) and the Javal virtual machine (JVM).

L) Java APls are libraries of compiled code that
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you can use in your programs. They let you
add ready-made and customizable
functionality to save you programming time.

The simple program in this lesson uses a Java

API to print a line of text to the console. The

console printing capability is provided in the

API ready for you to use; you supply the text
to be printed.

Java programs are run (or interpreted) by another program called
the Java VM. If you are familiar with Visual Basic or another
interpreted language, this concept is probably familiar to you.
Rather than running directly on the native operating system, the
program is interpreted by the Java VM for the native operating
system. This means that any computer system with the Java VM
installed can run Java programs regardless of the computer
system on which the applications were originally developed.

For example, a Java program developed on a Personal Computer
(PC) with the Windows NT operating system should run equally
well without modification on a Sun Ultra workstation with the
Solaris operating system, and vice versa.

Setting Up Your Computer

Before you can write and run the simple Java program in this
lesson, you need to install the Java platform on your computer
system.

The Java platform is available free of charge from the
Java.sun.com web site. You can choose between the Java® 2
Platform software for Windows 95/98/NT or for Solaris. The
download page contains the information you need to install and
configure the Java platform for writing and running Java programs.

Note: Make sure you have the Java platform installed
and configured for your system before you try to write
and run the simple program presented next.

Writing a Program

The easiest way to write a simple program is with a text editor.
So, using the text editor of your choice, create a text file with the
following text, and be sure to name the text file
ExampleProgram.java. Java programs are case sensitive, so if you
type the code in yourself, pay particular attention to the
capitalization.

/1A Very Sinple Exanple
cl ass Exanpl eProgram {
public static void main(String[] args){
Systemout.println("l'"ma Sinple Progrant);
}
}
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Here is the ExampleProgram.java source code file if you do not
want to type the program text in yourself.

Compiling the Program

A program has to be converted to a form the Java VM can
understand so any computer with a Java VM can interpret and run
the program. Compiling a Java program means taking the
programmer-readable text in your program file (also called source
code) and converting it to bytecodes, which are
platform-independent instructions for the Java VM.

The Java compiler is invoked at the command line on Unix and
DOS shell operating systems as follows:

j avac Exanpl eProgram j ava

Note: Part of the configuration process for setting up
the Java platform is setting the class path. The class
path can be set using either the -classpath option with the
javac compiler command and java interpreter command,
or by setting the CLASSPATH environment variable. You
need to set the class path to point to the directory where
the ExampleProgram class is so the compiler and
interpreter commands can find it. See Java 2 SDK Tools

for more information.

Interpreting and Running the Program

Once your program successfully compiles into Java bytecodes, you
can interpret and run applications on any Java VM, or interpret and
run applets in any Web browser with a Java VM built in such as
Netscape or Internet Explorer. Interpreting and running a Java
program means invoking the Java VM byte code interpreter, which
converts the Java byte codes to platform-dependent machine
codes so your computer can understand and run the program.

The Java interpreter is invoked at the command line on Unix and
DOS shell operating systems as follows:

j ava Exanpl ePr ogram
At the command line, you should see:

|"ma Sinple Program
Here is how the entire sequence looks in a terminal window:
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Common Compiler and Interpreter Problems

If you have trouble compiling or running the simple example in
this lesson, refer to the Common Compiler and Interpreter

Problems lesson in The Java Tutorial for troubleshooting help.

Code Comments

Code comments are placed in source files to describe what is
happening in the code to someone who might be reading the file,
to comment-out lines of code to isolate the source of a problem for
debugging purposes, or to generate APl documentation. To these
ends, the Java language supports three kinds of comments: double
slashes, C-style, and doc comments.

Double Slashes

Double slashes (//) are used in the C++ programming language,
and tell the compiler to treat everything from the slashes to the
end of the line as text.

/1A Very Sinple Exanple
cl ass Exanpl eProgram {
public static void main(String[] args){
Systemout.println("lI'"ma Sinple Progrant);

}
}

C-Style Comments

Instead of double slashes, you can use C-style comments (/* */) to
enclose one or more lines of code to be treated as text.

/| * These are
C-style comments
*/
cl ass Exanpl eProgram {
public static void main(String[] args){
Systemout.printin("l'"ma Sinple Progran);

}
}

Doc Comments

To generate documentation for your program, use the doc
comments (/** */) to enclose lines of text for the javadoc tool to
find. The javadoc tool locates the doc comments embedded in
source files and uses those comments to generate API
documentation.

/** This class displays a text string at
* the consol e.

*/

cl ass Exanpl eProgram {
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public static void main(String[] args){
Systemout.println("l'"ma Sinple Progrant);
}

}

With one simple class, there is no reason to generate API
documentation. APl documentation makes sense when you have
an application made up of a number of complex classes that need
documentation. The tool generates HTML files (Web pages) that
describe the class structures and contain the text enclosed by doc
comments. The javadoc Home Page has more information on the

javadoc command and its output.

APl Documentation

The Java platform installation includes APl Documentation, which
describes the APIs available for you to use in your programs. The
files are stored in a doc directory beneath the directory where you
installed the platform. For example, if the platform is installed in
/usr/local/java/jdk1.2, the APl Documentation is in
/usr/local/java/jdkl.2/doc/api.

More Information

See Java 2 SDK Tools for more information on setting the class
path and using the javac, and java commands.

See Common Compiler and Interpreter Problems lesson in The
Java Tutorial for troubleshooting help.

The javadoc Home Page has more information on the javadoc
command and its output.

You can also view the APl Documentation for the Java 2 Platform
on the java.sun.com site.

1 As used on this web site, the terms "Java virtual machine" or
"JVM" mean a virtual machine for the Java platform.
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All programs written in the Java™ language (Java programs) are
built from classes. Because all classes have the same structure and
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share common elements, all Java programs are very similar.

This lesson describes the structure and elements of a simple
application created from one class. The next lesson covers the
same material for applets.

Application Structure and Elements
Fields and Methods
Constructors

More Information

Application Structure and Elements

An application is created from classes.
A class is similar to a RECORD in the
Pascal language or a struct in the C
language in that it stores related data
in fields, where the fields can be
different types. So you could, for
example, store a text string in one
field, an integer in another field, and a
floating point in a third field. The
difference between a class and a
RECORD or struct is that a class also defines the methods to work on
the data.

For example, a very simple class might store a string of text and
define one method to set the string and another method to get the
string and print it to the console. Methods that work on the data
are called accessor methods.

Every application needs one class with
a main method. This class is the entry
— point for the program, and is the class
name passed to the java interpreter
command to run the application.
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The code in the main method executes
first when the program starts, and is
the control point from which the
controller class accessor methods are
called to work on the data.

Here, again, is the example program

from Lesson 1. It has no fields or
accessor methods, but because it is the only class in the program,
it has a main method.

cl ass Exanpl eProgram {
public static void main(String[] args){
Systemout.printin("l'"ma Sinple Progrant);
}
}

The public static void keywords mean the Javal virtual machine (JVM)
interpreter can call the program's main method to start the program
(public) without creating an instance of the class (static), and the
program does not return data to the Java VM interpreter (void)
when it ends.

An instance of a class is an
executable copy of the class While
the class describes the data and
behavior, you need a class
instance to acquire and work on
data. The diagram at the left
shows three instances of the
ExampleProgram class by the names:
Firstinstance, SecondInstance and
ThirdInstance.

The main method is static to give the Java VM interpreter a way to
start the class without creating an instance of the control class
first. Instances of the control class are created in the main method
after the program starts.

The main method for the simple example does not create an
instance of the ExampleProgram class because none is needed. The
ExampleProgram class has no other methods or fields, so no class
instance is needed to access them from the main method. The Java
platform lets you execute a class without creating an instance of
that class as long as its static methods do not call any non-static
methods or fields.

The ExampleProgram class just calls printin, which is a static method in
the system class. The java.lang.System class, among other things,
provides functionality to send text to the terminal window where
the program was started. It has all static fields and methods.

The static fields and methods of a class can be called by another

program without creating an instance of the class. So, just as the
Java VM interpreter command could call the static main method in

the ExampleProgram class without creating an instance of the
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ExampleProgram class, the ExampleProgram class can call the static printin
method in the System class, without creating an instance of the
System class.

However, a program must create an instance of a class to access
its non-static fields and methods. Accessing static and non-static
fields and methods is discussed further with several examples in
the next section.

Fields and Methods

The LessonTwoA.java program alters the simple example to store
the text string in a static field called text. The text field is static so
its data can be accessed directly without creating an instance of the
LessonTwoA class.

cl ass LessonTwoA {
static String text = "I"ma Sinple Progrant;
public static void main(String[] args){
System out. println(text);
}

}

The LessonTwoB.java and LessonTwoC.java programs add a getText
method to the program to retrieve and print the text.

The LessonTwoB.java program accesses the non-static text field

with the non-static getText method. Non-static methods and fields
are called instance methods and fields. This approach requires that
an instance of the LessonTwoB class be created in the main method.
To keep things interesting, this example includes a static text field
and a non-static instance method (getStaticText) to retrieve it.

Note: The field and method return values are all type
String.

cl ass LessonTwoB {

String text = "I"ma Sinple Prograni;
static String text2 = "I'mstatic text";

String get Text (){
return text;
}

String getStaticText(){
return text2;
}

public static void main(String[] args){
LessonTwoB progl nstance = new LessonTwoB();
String retrievedText = proglnstance. get Text ();
String retrievedStati cText =
progl nstance. get Stati cText ();
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Systemout.println(retrievedText);
Systemout.println(retrievedStaticText);

}

The LessonTwoC.java program accesses the static text field with the

static getText method. Static methods and fields are called class
methods and fields. This approach allows the program to call the
static getText method directly without creating an instance of the
LessonTwoC class.

cl ass LessonTwoC {
static String text = "I'"ma Sinple Progrant;

/| Accessor net hod
static String getText(){
return text;
}

public static void main(String[] args){
String retrievedText = getText();
Systemout.println(retrievedText);

}

So, class methods can operate only on class fields, and instance
methods can operate on class and instance fields.

You might wonder what the difference means. In short, there is
only one copy of the data stored or set in a class field but each
Instance has its own copy of the data stored or set in an instance
field.

The figure above shows three class instances with one static field
and one instance field. At runtime, there is one copy of the value
for static Field A and each instance points to the one copy. When
setFieldA(50) is called on the first instance, the value of the one
copy changes from 36 to 50 and all three instances point to the
new value. But, when setFieldB(25) is called on the first instance,
the value for Field B changes from O to 25 for the first instance
only because each instance has its own copy of Field B.

See Understanding Instance and Class Members lesson in The Java
tutorial for a thorough discussion of this topic.
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Constructors

Classes have a special method called a constructor that is called
when a class instance is created. The class constructor always has
the same name as the class and no return type. The LessonTwoD

program converts the LessonTwoB program to use a constructor to
initialize the text string.

Note: If you do not write your own constructor, the
compiler adds an empty constructor, which calls the
no-arguments constructor of its parent class. The empty
constructor is called the default constructor. The default
constructor initializes all non-initialized fields and
variables to zero.

cl ass LessonTwoD {
String text;

/ | Construct or
LessonTwoD() {
text = "I"ma Sinple Progrant;

}

/| Accessor net hod
String get Text(){
return text;
}

public static void main(String[] args){
LessonTwoD proglnst = new LessonTwolX);
String retrievedText = proglnst. getText();
Systemout.println(retrievedText);

}
To Summarize

A simple program that prints a short text string to the console
would probably do everything in the main method and do away with
the constructor, text field, and getText method. But, this lesson used
a very simple program to show you the structure and elements in a
basic Java program.

More Information

See Understanding Instance and Class Members lesson in The Java
tutorial for a thorough discussion of this topic.

1 As used on this web site, the terms "Java virtual machine" or
"JVM" mean a virtual machine for the Java platform.
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Like applications, applets are created from classes. However,
applets do not have a main method as an entry point, but instead,

Print Button

have several methods to control specific aspects of applet

execution.

This lesson converts an application from Lesson 2 to an applet and
describes the structure and elements of an applet.

« Application to Applet
Run the Applet
Applet Structure and Elements

Packages
More Information

Application to Applet

The following code is the applet equivalent to the LessonTwoB
application from Lesson 2. The figure below shows how the running
applet looks. The structure and elements of the applet code are
discussed after the section on how to run the applet just below.

— | Applet Viewer: | - | _|

A pplat

I'm asimple applet

A pplat 2tarted.

I nport java. appl et. Appl et ;
I nport java.awt . G aphi cs;

I nport java.aw . Col or;
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public class SinpleAppl et extends Appl et
String text = "I"ma sinple applet”;

public void init() {
text = "I"'ma sinple applet”;
set Backgr ound( Col or. cyan);

public void start() {
Systemout.println("starting...");

public void stop() {
System out. println("stopping...");

public void destroy() {
Systemout.println("preparing to unload...");

public void paint(Gaphics g){
Systemout.println("Paint");
g. set Col or (Col or. bl ue) ;
g. drawRect (0, O,
getSi ze().width -1,
get Si ze(). height -1);
g. set Col or (Col or. red);
g.drawsString(text, 15, 25);

}
}

The simpleApplet class is declared public SO the program that runs the
applet (a browser or appletviewer), which is not local to the program
can access it.

Run the Applet

To see the applet in action, you need an HTML file with the Applet
tag as follows:

<HTML>

<BODY=>

<APPLET CODE=SimpleApplet.class WIDTH=200 HEIGHT=100>
</APPLET=>

</BODY=>

</HTML>

The easiest way to run the applet is with appletviewer shown below
where simpleApplet.html is a file that contains the above HTML code:

appl et vi ewer si npl eAppl et. ht m

Note: To run an applet written with Java™ 2 APIs in a
browser, the browser must be enabled for the Java 2
Platform. If your browser is not enabled for the Java 2
Platform, you have to use appletviewer to run the applet
or install Java Plug-in. Java Plug-in lets you run applets
on web pages under the 1.2 version of the Java VM
instead of the web browser's default Java VM.
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Applet Structure and Elements

The Java API Applet class provides what you need to design the
appearance and manage the behavior of an applet. This class
provides a graphical user interface (GUI) component called a Panel
and a number of methods. To create an applet, you extend (or
subclass) the Applet class and implement the appearance and
behavior you want.

The applet's appearance is created by drawing onto the Panel or by
attaching other GUI components such as push buttons, scrollbars,
or text areas to the panel. The applet's behavior is defined by
implementing the methods.

Extending a Class

Most classes of any complexity extend other classes.
To extend another class means to write a new class
that can use the fields and methods defined in the
class being extended. The class being extended is the
parent class, and the class doing the extending is the
child class. Another way to say this is the child class
inherits the fields and methods of its parent or chain
of parents. Child classes either call or override
inherited methods. This is called single inheritance.

B (a6

(

The simpleApplet class extends Applet class, which
extends the panel class, which extends the Container
class. The container class extends Object, which is the
parent of all Java API classes.

The Applet class provides the init, start, stop, destroy, and

paint methods you saw in the example applet. The
SimpleApplet class overrides these methods to do what the
SimpleApplet class needs them to do. The Applet class provides no
functionality for these methods.

However, the Applet class does provide functionality for the
setBackground method,which is called in the init method. The call to
setBackground is an example of calling a method inherited from a
parent class in contrast to overriding a method inherited from a
parent class.

You might wonder why the Java language provides methods
without implementations. It is to provide conventions for everyone
to use for consistency across Java APIs. If everyone wrote their
own method to start an applet, for example, but gave it a different
name such as begin or go, the applet code would not be
interoperable with other programs and browsers, or portable across
multiple platforms. For example, Netscape and Internet Explorer
know how to look for the init and start methods.

Behavior

An applet is controlled by the software that runs it. Usually, the
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underlying software is a browser, but it can also be appletviewer as
you saw in the example. The underlying software controls the
applet by calling the methods the applet inherits from the Applet
class.

The init Method: The init method is called when the applet is first
created and loaded by the underlying software. This method
performs one-time operations the applet needs for its operation
such as creating the user interface or setting the font. In the
example, the init method initializes the text string and sets the
background color.

The start Method: The start method is called when the applet is
visited such as when the end user goes to a web page with an
applet on it. The example prints a string to the console to tell you
the applet is starting. In a more complex applet, the start method
would do things required at the start of the applet such as begin
animation or play sounds.

After the start method executes, the event thread calls the paint
method to draw to the applet's panel. A thread is a single sequential
flow of control within the applet, and every applet can run in
multiple threads. Applet drawing methods are always called from a
dedicated drawing and event-handling thread.

The stop and destroy Methods: The stop method stops the applet
when the applet is no longer on the screen such as when the end
user goes to another web page. The example prints a string to the
console to tell you the applet is stopping. In a more complex
applet, this method should do things like stop animation or sounds.

The destroy method is called when the browser exits. Your applet
should implement this method to do final cleanup such as stop live
threads.

Appearance

The Panel provided in the Applet class inherits a paint method from its
parent Container class. To draw something onto the Applet's Panel,
you implement the paint method to do the drawing.

The Graphics object passed to the paint method defines a graphics
context for drawing on the panel. The Graphics object has methods
for graphical operations such as setting drawing colors, and
drawing graphics, images, and text.

The paint method for the SimpleApplet draws the I'm a simple applet
string in red inside a blue rectangle.

public void paint(Gaphics g){
Systemout.println("Paint");
// Set drawi ng color to blue
g. set Col or (Col or. bl ue) ;
/] Specify the x, y, width and height for a rectangle
g. drawRect (0, O,
getSi ze().width -1,
getSi ze(). height -1);
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// Set drawi ng color to red
g. set Col or (Col or.red);
//Draw the text string at the (15, 25) x-y location
g.drawString(text, 15, 25);
}

Packages

The applet code also has three import statements at the top.
Applications of any size and all applets use import statements to
access ready-made Java API classes in packages. This is true
whether the Java API classes come in the Java platform download,
from a third-party, or are classes you write yourself and store in a
directory separate from the program. At compile time, a program
uses import statements to locate and reference compiled Java API
classes stored in packages elsewhere on the local or networked
system. A compiled class in one package can have the same name
as a compiled class in another package. The package name
differentiates the two classes.

The examples in Lessons 1 and 2 did not need a package
declaration to call the System.out.printin Java API class because the
System class is in the java.lang package that is included by default.
You never need an import java.lang.* statement to use the compiled
classes in that package.

More Information

You can find more information on applets in the Writing Applets
trail in The Java Tutorial.
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In the last lesson you saw how the Applet class provides a Panel
component so you can design the applet's user interface. This
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lesson expands the basic application from Lessons 1 and 2 to give

it a user interface using the Java™ Foundation Classes (JFC)
Project Swing APIs that handle user events.

« Project Swing APIs
« Import Statements

o Class Declaration

« Instance Variables

« Constructor

o Action Listening

« Event Handling
« Main Method
« Applets Revisited

« More Information

Project Swing APIs

EE In contrast to the applet in Lesson 3

where the user interface is attached to
a panel object nested in a top-level
browser, the Project Swing application
in this lesson attaches its user interface
to a panel object nested in a top-level
frame object. A frame object is a
top-level window that provides a title,
banner, and methods to manage the

appearance and behavior of the window.

The Project Swing code that follows builds this simple application.
The window on the left appears when you start the application, and
the window on the right appears when you click the button. Click
again and you are back to the original window on the left.
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— Example| - |_| — | Example| - | _|
I'm a Simple Program EButton Clicked
1 Click Me 1 ] Click Again ]

When Application Starts  When Button Clicked

Import Statements

Here is the SwingUl.java code. At the top, you have four lines of
import statements. The lines indicate exactly which Java™ API
classes the program uses. You could replace four of these lines with
this one line: import java.awt.>;, to import the entire awt package, but
doing that increases compilation overhead than importing exactly
the classes you need and no others.

I nport java.aw . Col or;

I mport java.awt . Border Layout;
I nport java.aw . event. *;

I nport javax. sw ng. *;

Class Declaration

The class declaration comes next and indicates the top-level frame
for the application's user interface is a JFrrame that implements the
ActionListener interface.

cl ass Swi ngUl extends JFrane
i mpl ements Acti onLi st ener{

The JFrame class extends the Frame class that is part of the Abstract
Window Toolkit (AWT) APIs. Project Swing extends the AWT with a
full set of GUI components and services, pluggable look and feel
capabilities, and assistive technology support. For a more detailed
introduction to Project Swing, see the Swing Connection, and

Fundamentals of Swing, Part 1.

The Java APIs provide classes and interfaces for you to use. An
interface defines a set of methods, but does not implement them.
The rest of the SwingUl class declaration indicates that this class will
iImplement the ActionListener interface. This means the Swingul class
must implement all methods defined in the ActionListener interface.
Fortunately, there is only one, actionPerformed, which is discussed
below.

Instance Variables

These next lines declare the Project Swing component classes the
SwingUl class uses. These are instance variables that can be
accessed by any method in the instantiated class. In this example,
they are built in the swingul constructor and accessed in the
actionPerformed method implementation. The private boolean instance
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variable is visible only to the swingul class and is used in the
actionPerformedmethod to find out whether or not the button has
been clicked.

JLabel text, clicked,;

JButton button, clickButton

JPanel panel;

private bool ean _clickMeMdde = true;

Constructor

The constructor (shown below) creates the user interface
components and Jpranel object, adds the components to the Jpanel
object, adds the panel to the frame, and makes the JButton
components event listeners. The JFrame object is created in the main
method when the program starts.

Swi ngUl () {
text = new JLabel ("I'ma Sinple Progrant);
clicked = new JLabel ("Button dicked");

button = new JButton("dick Me");
/1 Add button as an event |i stener
but t on. addActi onLi st ener (t hi s);

clickButton = new JButton("dick Again");
/1 Add button as an event |istener
cli ckButton. addActi onLi stener(this);

/| Create panel
panel = new JPanel ();

/1 Speci fy | ayout manager and background col or
panel . set Layout (new Border Layout (1, 1));
panel . set Backgr ound( Col or. white);

/1 Add | abel and button to panel
get Cont ent Pane() . add( panel ) ;
panel . add( Bor der Layout . CENTER, text);
panel . add( Bor der Layout . SOUTH, button);

}

When the JpPanel object is created,
—| BorderLayout | - | ||| the layout manager and

Morth background color are specified.
The layout manager in use
determines how user interface
W et Center Fast || components are arranged on the
display area.

The code uses the BorderLayout
South )
- 1 layout manager, which arranges
| Java Applet Window user interface components in the

five areas shown at left. To add a
component, specify the area (north, south, east, west, or center).
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/| Create panel
panel = new JPanel ();

/| Speci fy | ayout manager and background col or
panel . set Layout (new Bor der Layout (1, 1));
panel . set Backgr ound( Col or. white);

/1 Add | abel and button to panel
get Cont ent Pane() . add( panel ) ;
panel . add( Bor der Layout . CENTER, text);
panel . add( Bor der Layout . SOUTH, button);

}

To find out about some of the other available layout managers and
how to use them, see the JDC article Exploring the AWT Layout

Managers.

The call to the getContentPane method of the JFrame class is for
adding the panel to the JFrame. Components are not added directly
to a JFrame, but to its content pane. Because the layout manager
controls the layout of components, it is set on the content pane
where the components reside. A content pane provides
functionality that allows different types of components to work
together in Project Swing.

Action Listening

In addition to implementing the ActionListener interface, you have to
add the event listener to the JButton components. An action
listener is the SwingUI object because it implements the
ActionListener interface. In this example, when the end user clicks
the button, the underlying Java platform services pass the action
(or event) to the actionPerformed method. In your code, you
implement the actionPerformed method to take the appropriate
action based on which button is clicked..

The component classes have the appropriate add methods to add
action listeners to them. In the code the JButton class has an
addActionListener method. The parameter passed to
addActionListener is this, which means the SwingUI action listener
Is added to the button so button-generated actions are passed to
the actionPerformed method in the SwingUI object.

button = new JButton("Click Me");
/1 Add button as an event |istener
but t on. addAct i onLi st ener (this);

Event Handling

The actionPerformed method is passed an event object that
represents the action event that occurred. Next, it uses an if
statement to find out which component had the event, and takes
action according to its findings.

public void actionPerfornmed(Acti onEvent event){
(bj ect source = event. get Source();
if (_clickMeMbde) ({
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text.set Text("Button dicked");
button. set Text ("Cick Again");
_clickMeMode = fal se;

} else {
text.setText("I'"ma Sinple Program);
button.set Text("Cick M");
_clickMeMode = true;

}
}

You can find information on event handling for the different
components in The Java Tutorial section on Event Handling.

Main Method

The main method creates the top-level frame, sets the title, and
includes code that lets the end user close the window using the
frame menu.

public static void main(String[] args){
/|l Create top-1level frane
Swi ngUl frame = new Swi ngUl ();
frame.setTitl e("Exanpl e");
/1 This code lets you close the w ndow
W ndowLi stener | = new W ndowAdapter () {
public void wi ndowC osi ng( WndowEvent e) {
System exit(0);

}

b

frame. addW ndowLi st ener (1) ;

/1 This code lets you see the frane
frame. pack();
frame. set Vi si bl e(true);

}
}

The code for closing the window shows an easy way to add event
handling functionality to a program. If the event listener interface
you need provides more functionality than the program actually
uses, use an adapter class. The Java APIs provide adapter classes
for all listener interfaces with more than one method. This way,
you can use the adapter class instead of the listener interface and
implement only the methods you need. In the example, the
WindowlListener interface has 7 methods and this program needs
only the windowClosing method so it makes sense to use the
WindowAdapter class instead.

This code extends the WindowAdapter class and overrides the
windowClosing method. The new keyword creates an anonymous
instance of the extended inner class. It is anonymous because you
are not assigning a name to the class and you cannot create
another instance of the class without executing the code again. It is
an inner class because the extended class definition is nested
within the SwingUl class.

This approach takes only a few lines of code, while implementing
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the WindowListener interface would require 6 empty method
implementations. Be sure to add the WindowAdapter object to the
frame object so the frame object will listen for window events.

W ndowLi stener | = new W ndowAdapter () {
/1 The instantiation of object | is extended to
/1include this code:
public void w ndowd osi ng( W ndowEvent e){
System exit(0);
}
1

frame. addW ndowLi st ener (1) ;

Applets Revisited

Using what you learned in Lesson 3: Building Applets and this
lesson, convert the example for this lesson into an applet. Give it a
try before looking at the solution.

— | Applet Viewer: | - | |

Anplet

I'ma Simple Program

Click Me

Applet started.

In short, the differences between the applet and application
versions are the following:

« The applet class is declared public SO appletviewer can access it.

« The applet class descends from Applet and the application class
descends from JFrame.

« The applet version has no main method.

« The application constructor is replaced in the applet by start
and init methods.

« GUI components are added directly to the Applet; whereas, in
the case of an application, GUI components are added to the
content pane of its JFrrame object.

More Information

For more information on Project Swing, see the Swing Connection,
and Fundamentals of Swing, Part 1.

Also see The JFC Project Swing Tutorial: A Guide to Constructing
GUls.

To find out about some of the other available layout managers and
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how to use them, see the JDC article Exploring the AWT Layout
Managers.
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A servlet is an extension to a server that enhances the server's
functionality. The most common use for a servlet is to extend a

Print Button

web server by providing dynamic web content. Web servers display

documents written in HyperText Markup Language (HTML) and
respond to user requests using the HyperText Transfer Protocol
(HTTP). HTTP is the protocol for moving hypertext files across the
internet. HTML documents contain text that has been marked up
for interpretation by an HTML browser such as Netscape.

Servlets are easy to write. All you need is the Java® 2 Platform
software, and JavaServer™ Web Development Kit (JWSDK). You
can download a free copy of the JWSDK.

This lesson shows you how to create a very simple form that
invokes a basic servlet to process end user data entered on the
form.

« About the Example
« HTML Form
« Servilet Backend

« More Information

About the Example

A browser accepts end user input through an HTML form. The
simple form used in this lesson has one text input field for the end
user to enter text and a Submit button. When the end user clicks
the Submit button, the simple servlet is invoked to process the end
user input.

In this example, the simple servlet returns an HTML page that
displays the text entered by the end user.
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HTML Form

The HTML form is embedded in this HTML file. The diagram shows
how the HTML page looks when it is opened in a browser.

; X The HTML file and form
I'm a Simple Form are similar to the simple

Enter some text and click the Submit button, appllcaltlor! and applet
Clicking Submit invokes ExampServlet.java, :€Xamples in Lesson 4 so
which returns an HTML page to the browser., iyou can compare the code

and learn how servlets,
applets, and applications
handle end user inputs.

. When the user clicks the
| Click Me|  Reset Click Me button, the servlet
gets the entered text, and
returns an HTML page

with the text.

The HTML page returned to the browser by the ExampServlet.java

servlet is shown below. The servlet code to retrieve the user's input
and generate the HTML page follows with a discussion.

Button Clicked

Four score and seven years ageo

Return to Farm

Note: To run the example, you have to put the servlet
and HTML files in the correct directories for the Web
server you are using. For example, with Java WebServer
1.1.1, you place the servlet in the
~/JavaWebServerl.1.1/servlets and the HTML file in the
~/JavaWebServerl.1.1/public_html directory.

Servlet Backend

ExampServlet.java builds an HTML page to return to the end user.
This means the servlet code does not use any Project Swing or
Abstract Window Toolkit (AWT) components or have event handling
code. For this simple servlet, you only need to import these
packages:

 java.io for system input and output. The HttpServiet class uses
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the 10Exception class in this package to signal that an input or
output exception of some kind has occurred.

« javax.servlet, which contains generic (protocol-independent)
servlet classes. The HttpServiet class uses the ServiletException
class in this package to indicate a servlet problem.

o javax.servlet.http, which contains HTTP servlet classes. The
HttpServlet class is in this package.

I nport java.io.*;
I nport javax.servlet.*;
I nport javax.servlet.http.*;

public class ExanpServl et extends HttpServlet {
public void doPost (Htt pServl et Request request,
Htt pSer vl et Response response)
t hrows Servl et Exception, | OException

response. set Cont ent Type("text/htm");
PrintWiter out = response.getWiter();

out.println("<title>Exanple</title>" +
"<body bgcol or =FFFFFF>") ;

out.println("<h2>Button dicked</h2>");
String DATA = request. get Paranet er (" DATA") ;

i f(DATA !'= nul | ){

out . pri ntl n( DATA) ;
} else {

out.println("No text entered.");
}

out.println("<P>Return to
<A HREF="../sinpl eHTM.. ht m " >For nx/ A>") ;
out.cl ose();

}
}

Class and Method Declarations

All servlet classes extend the HttpServiet abstract class. HttpServlet
simplifies writing HTTP servlets by providing a framework for
handling the HTTP protocol. Because HttpServlet iS abstract, your
servlet class must extend it and override at least one of its
methods. An abstract class is a class that contains unimplemented
methods and cannot be instantiated itself.

public class ExanpServl et extends HttpServlet {
public void doPost (HttpServl et Request request,
Ht t pSer vl et Response response)
t hrows Servl et Exception, | OException
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The ExampServlet class is declared public so the web server that runs
the servlet, which is not local to the servlet, can access it.

The ExampServlet class defines a doPost method with the same name,
return type, and parameter list as the doPost method in the
HttpServlet class. By doing this, the ExampServiet class overrides and
implements the doPost method in the HttpServlet class.

The doPost method performs the HTTP POST operation, which is the
type of operation specified in the HTML form used for this example.
The other possibility is the HTTP GET operation, in which case you
would implement the doGet method instead.

In short, POST requests are for sending any amount of data directly
over the connection without changing the URL, and GET requests
are for getting limited amounts of information appended to the
URL. POST requests cannot be bookmarked or emailed and do not
change the Uniform Resource Locators (URL) of the response. GET
requests can be bookmarked and emailed and add information to
the URL of the response.

The parameter list for the doPost method takes a request and a
response Object. The browser sends a request to the servlet and the
servlet sends a response back to the browser.

The doPost method implementation accesses information in the
request object to find out who made the request, what form the
request data is in, and which HTTP headers were sent, and uses
the response object to create an HTML page in response to the
browser's request. The doPost method throws an 10Exception if there
is an input or output problem when it handles the request, and a
ServletException if the request could not be handled. These
exceptions are handled in the HttpServlet class.

Method Implementation

The first part of the doPost method uses the response object to create
an HTML page. It first sets the response content type to be
text/html, then gets a Printwriter object for formatted text output.

response. set Cont ent Type("text/htm ");
PrintWiter out = response.getWiter();

out.println("<titl e>Exanple</title>" +
"<body bgcol or =#FFFFFF>") ;

out.println("<h2>Button dicked</h2>");

The next line uses the request object to get the data from the text
field on the form and store it in the DATA variable. The getparameter
method gets the named parameter, returns null if the parameter
was not set, and an empty string if the parameter was sent without
a value.

String DATA = request. get Paranet er (" DATA") ;
The next part of the doPost method gets the data out of the DATA
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parameter and passes it to the response object to add to the HTML
response page.

i f(DATA !'= nul I ){
out. pri ntl n( DATA) ;
} else {
out.println("No text entered.");

}

The last part of the doPost method creates a link to take the end
user from the HTML response page back to the original form, and
closes the response.

out.println("<P>Return to
<A HREF="../sinpl eHTM. ht M " >For nx/ A>") ;
out . cl ose();

Note: To learn how to use the other methods available in
the HttpServlet, HttpServietRequest, and HttpServietResponse
classes, see The Java Tutorial trail on Servlets.

More Information

You can find more information on servlets in the Servlets trail in
The Java Tutorial.

TOP
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So far, you have learned how to retrieve and handle a short text
string entered from the keyboard into a simple graphical user
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interface (GUI). But programs also retrieve, handle, and store data

in files and databases.

This lesson expands the examples from previous lessons to perform
basic file access using the application programming interfaces
(APIs) in the java.io package. It also shows you how to grant
applets permission to access specific files, and how to restrict an
application so it has access to specific files only.

o File Access by Applications

« System Properties

o File.separatorChar

« Exception Handling

o File Access by Applets

« Granting Applets Permission

o Restricting Applications

o File Access by Servlets

« Appending
« More Informattion

File Access by Applications

The Java® 2 Platform software provides a rich range of classes for
reading character or byte data into a program, and writing
character or byte data out to an external file, storage device, or
program. The source or destination might be on the local computer
system where the program is running or anywhere on the network.

This section shows you how to read data from and write data to a
file on the local computer system. See The Java™ Tutorial trail on
Reading and Writing for information on transferring data between
programs, between a program and memory, and performing
operations such as buffering or character encoding on data as it is
read or written.
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 Reading: A program opens an input stream on the file and
reads the data in serially (in the order it was written to the
file).

« Writing: A program opens an output stream on the file and
writes the data out serially.

This first example converts the SwingUl.java example from Lesson

4 to accept user input through a text field. The window on the left
appears when you start the FilelO application, and the window on
the right appears when you click the button. When you click the
button, whatever is entered into the text field is saved to a file.
After that, another file is opened and read and its text is displayed
in the window on the right. Click again and you are back to the
original window with a blank text field ready for more input.

— Example A = Example o
Text to save 1o file: Text retrieved from file:
Four score and seven years ago Fourscore and seven vears ...
Click Me Click Again
When Application Starts When Button Clicked

The conversion from the SwingUl.java program for Lesson 4 to the
FilelO.java program for this lesson primarily involves the constructor
and the actionPerformed method as described here.

Constructor and Instance Variable Changes

A JTextfield instance variable is added to the class so the constructor
can instantiate the object and the actionPerformed method can access
the text the end user types into it.

The constructor instantiates the JTextField with a value of 20. This
value tells the Java platform the number of columns to use to
calculate the preferred width of the field. Lower values result in a
narrower display, and likewise, higher values result in a wider
display.

The text label is added to the North section of the BorderLayout SO the
JTextField can be added to the Center section.

Note: You can learn more about component sizing in The
Java Tutorial sections on Solving Common Layout
Problems and Layout Management.

[/ 1 nstance variable for text field
JText Field textField;

Filel O){

text = new JLabel ("Text to save to file:");
clicked = new
JLabel ("Text retrieved fromfile:");
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button = new JButton("Cdick Me");
but t on. addAct i onLi st ener (this);

clickButton = new JButton("dick Again");
cl i ckButton. addActi onLi stener(this);

/] Text field instantiation
textField = new JText Fi el d(20);

panel = new JPanel ();

panel . set Layout (new Bor der Layout ());
panel . set Background( Col or. white);
get Cont ent Pane() . add( panel ) ;

/1 Adjustnments to |layout to add text field
panel . add("North", text);
panel . add("Center", textField);
panel . add( " Sout h", button);

}
Method Changes

The actionPerformed method uses the FilelnputStream and
FileOutputStream classes to read data from and write data to a file.
These classes handle data in byte streams, as opposed to character
streams, which are shown in the applet example. A more detailed
explanation of the changes to the method implementation follows
the code.

public void actionPerformnmed(
ActionEvent event){
bj ect source = event.get Source();
i f(source == button){
//Variable to display text read fromfile
String s = null;
i f(_clickMeMode)({
try{
/1 Code to wite to file
String text = textField. getText();
byte b[] = text.getBytes();

String outputFileNanme =
Syst em get Property("user. hone",
Fi | e. separatorChar + "hone" +
Fi | e. separatorChar + "noni cap") +
Fil e. separatorChar + "text.txt";
File outputFile = new Fil e(outputFil eNane);
Fi | eQut put Stream out = new
Fi | eCut put Stream(out putFile);
out.wite(b);
out . cl ose();

[/ Code to read fromfile
String i nputFileNane =

file:///T|/General/Documentation/Java/Basic Java 1/data.html (3 of 12) [24.07.2000 12:30:27]



Java(TM) Language Basics, Part 1, Lesson 6: File Access and Permissions

Syst em get Property("user. hone",
Fi | e. separator Char + "hone" +
Fi | e. separator Char + "nonicap") +
Fil e. separatorChar + "text.txt";
File inputFile = new File(inputFileNamne);
FilelnputStreamin = new
Fil el nput Streanm(inputFile);

byte bt[] = new
byte[(int)inputFile.length()];
i n.read(bt);
S = new String(bt);
i n.close();
}catch(java.io. | Oexception e){
System out. println("Cannot access text.txt");

//Clear text field
textField.setText("");

/I Display text read fromfile
text.set Text("Text retrieved fromfile:");
textFi el d. set Text(s);
button. set Text ("C ick Again");
_clickMeMode = fal se;

} else {

/]| Save text to file
text.set Text (" Text to save to file:");
textField.setText("");
button.set Text("Cick M");
_clickMeMode = true;

}
}
}

To write the end user text to a file, the text is retrieved from the
textField and converted to a byte array.

String text = textField.getText();
byte b[] = text.getBytes();

Next, a File object is created for the file to be written to and used to
create a FileOutputStream object.

String outputFileNanme =
Syst em get Property("user. hone",
Fi | e. separator Char + "hone" +
Fi | e. separatorChar + "noni cap") +
Fil e. separatorChar + "text.txt";
File outputFile = new Fil e(outputFil eNane);
Fi | eQut put Stream out = new
Fi | eQut put Streanm(outputFil e);

Finally, the FileOutputStream object writes the byte array to the File
object and closes the output stream when the operation completes.
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out. wite(b);
out . cl ose();

The code to open a file for reading is similar. To read text from a
file, a File object is created and used to create a FilelnputStream
object.

String inputFileNanme =
Syst em get Property("user. hone",
Fi | e. separator Char + "hone" +
Fi | e. separator Char + "nonicap") +
Fil e.separatorChar + "text.txt";
File inputFile = new File(inputFileNane);
Fi | el nput Stream out = new
Fil el nput Stream(i nputFile);

Next, a byte array is created the same size as the file into which the
file contents are read.

byte bt[] = new byte[(int)inputFile.length()];
in.read(bt);

Finally, the byte array is used to construct a String object, which is
used to create the text for the label component. The FilelnputStream
Is closed when the operation completes.

String s = new String(bt);
| abel . set Text (s);
in.close();

System Properties

The above code used a call to System.getProperty to create the
pathname to the file in the user's home directory. The System class
maintains a set of properties that define attributes of the current
working environment. When the Java platform starts, system
properties are initialized with information about the runtime
environment including the current user, Java platform version, and
the character used to separate components of a file name
(File.separatorChar).

The call to System.getProperty uses the keyword user.home to get the
user's home directory and supplies the default value
File.separatorChar + "home" + File.separatorChar + "monicap") in case no
value is found for this key.

File.separatorChar

The above code used the java.io.File.separatorChar variable to
construct the directory pathname. This variable is initialized to
contain the file separator value stored in the file.separator system
property and gives you a way to construct platform-independent
pathnames.

For example, the pathname /home/monicap/text.txt for Unix and

\home\monicap\text.txt for Windows are both represented as
File.separatorChar + "home" + File.separatorChar + "monicap" +
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File.separatorChar + "text.txt" in a platform-independent construction.
Exception Handling

An exception is a class that descends from either java.lang.Exception
or java.lang.RuntimeException that defines mild error conditions your
program might encounter. Rather than letting the program
terminate, you can write code to handle exceptions and continue
program execution.

The file input and output code in the
actionPerformed method is enclosed in a try
and catch block to handle the
java.lang.l0Exception that might be thrown
by code within the block.

java.lang.lOException is what is called a
checked exception. The Java platform
requires that a method catch or specify
all checked exceptions that can be
thrown within the scope of a method.

Checked exceptions descend from
java.lang.Throwable. If a checked exception
is not either caught or specified, the
compiler throws an error.

In the example, the try and catch block catches and handles the
java.io.lOException checked exception. If a method does not catch a
checked exception, the method must specify that it can throw the
exception because an exception that can be thrown by a method is
really part of the method's public interface. Callers of the method
must know about the exceptions that a method can throw so they
can take appropriate actions.

However, the actionPerformed method already has a public interface
definition that cannot be changed to specify the java.io.lOException,
so in this case, the only thing to do is catch and handle the
checked exception. Methods you define yourself can either specify
exceptions or catch and handle them, while methods you override
must catch and handle checked exceptions. Here is an example of
a user-defined method that specifies an exception so callers of this
method can catch and handle it:

public int aConputationMethod(int nunberl,
I nt nunber 2)
throws |11 egal Val ueExcepti on{
/1 Body of nethod

}

Note: You can find more information on this topic in The
Java Tutorial trail on Handling Errors with Exceptions.

When you catch exceptions in your code, you should handle them
in a way that is friendly to your end users. The exception and error
classes have a toString method to print system error text and a
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printStackTrace method to print a stack trace, which can be very
useful for debugging your application during development. But, it is
probably better to deploy the program with a more user-friendly
approach to handling errors.

You can provide your own application-specific error text to print to
the command line, or display a dialog box with application-specific
error text. Using application-specific error text that you provide will
also make it much easier to internationalize the application later on
because you will have access to the text.

For the example programs in this lesson, the error message for the
file input and output is handled with application-specific error text
that prints at the command line as follows:

/1 Do this during devel opnent
}catch(java.io. | Oexception e){
Systemout.printlin(e.toString());
Systemout.println(e.printStackTrace());

}

[/ But deploy it like this
}catch(java.io. | OException e){
System out. println("Cannot access text.txt");

}

If you want to make your code even more user friendly, you could
separate the write and read operations and provide two try and
catch blocks. The error text for the read operation could be Cannot
read text.txt, and the error text for the write operation could be
Cannot write text.txt.

As an exercise, change the code to handle the read and write
operations separately. Give it a try before peeking at the solution.

File Access by Applets

The file access code for the FilelOAppl.java code is equivalent to
the FilelO.java application, but shows how to use the APIs for
handling data in character streams instead of byte streams. You
can use either approach in applets or applications. In this lesson,
the choice to handle data in bytes streams in the application and in
character streams in the applet is purely random. In real-life
programs, you would base the decision on your specific application
requirements.

The changes to instance variables and the constructor are identical to
the application code, and the changes to the actionPerformed method
are nearly identical with these two exceptions:

« Writing: When the textField text is retrieved, it is passed
directly to the out.write call.

« Reading: A character array is created to store the data read
in from the input stream.

public void actionPerfornmed(Acti onEvent event){
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bj ect source

event . get Source();

I f(source == button){
//Variable to display text read fromfile
String s = null;
I f(_clickMeMode) {
try{
//Code to wite to file
String text = textField. getText();
String outputFileNanme =
Syst em get Property("user. hone",
Fi | e. separator Char + "hone" +
Fi | e. separator Char + "nonicap") +
Fil e. separatorChar + "text.txt";
File outputFile = new Fil e(out put Fi | eNane) ;

FileWiter out new
FileWiter(outputFile);
out. wite(text);
out . cl ose();
/1 Code to read fromfile
String inputFileNane
Syst em get Property("user. hone",
Fi | e. separator Char + "hone" +
Fi | e. separator Char + "nonicap") +
Fil e. separatorChar + "text.txt";
File inputFile new Fil e(i nput Fi | eNane) ;

Fi |l eReader in = new Fil eReader (i nputFile);
char c[] = new
char[(char)inputFile.length()];
in.read(c);

s = new String(c);

in.close();

}catch(java.io. | Oexception e){
System out. println("Cannot access text.txt");

/1 Clear text field
textField. setText("");

//Display text read fromfile
text.set Text (" Text retrieved fromfile:");
text Fi el d. set Text (s);
button. set Text ("Cick Again");
_clickMeMode = fal se;

} else {

/] Save text to file
text.set Text("Text to save to file:");
textField. setText("");
button.set Text("Cick M");
_clickMeMode = true;

}
}
}

Granting Applets Permission

If you tried to run the applet example, you undoubtedly saw errors
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when you clicked the click Me button. This is because the Java 2
Platform security does not permit an applet to write to and read
from files without explicit permission.

An applet has no access to local system resources unless it is
specifically granted the access. So for the FileUlAppl program to read
from text.txt and write to text.txt, the applet has to be given the
appropriate read or write access permission for each file.

Access permission is granted with a policy file, and appletviewer is
launched with the policy file to be used for the applet being viewed.

Creating a Policy File

Policy tool is a Java 2 Platform security tool for creating policy files.
The Java Tutorial trail on Controlling Applets explains how to use
Policy Tool in good detail. Here is the policy file you need to run the
applet. You can use Policy tool to create it or copy the text below
into an ASCII file.

grant {
perm ssion java. util.PropertyPerm ssion
"user. home", "read";
perm ssion java.io. Fil ePerm ssion
"${user. hone}/text.txt", "read,wite";
3

Running an Applet with a Policy File
Assuming the policy file is named polfile and is in the same directory
with an HTML file named filelO.html that contains the HTML to run

the FileloAppl applet, you would run the application in appletviewer
like this:

appl etviewer -J-D ava.security.policy=polfile filelO htm

Note: If your browser is enabled for the Java 2 Platform
or if you have Java Plug-in installed, you can run the
applet from the browser if you put the policy file in your
local home directory.

Here is the filelo.html file for running the FilelOAppl applet:

<HTM_>
<BODY>

<APPLET CODE=Fi | el QAppl . cl ass W DTH=200 HEI GHT=100>
</ APPLET>

</ BODY>
</ HTM.>

Restricting Applications

You can use the default security manager and a policy file to
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restrict the application's access as follows.

java -D ava. security. manager
-D ava. security. policy=apppolfile FilelO

Because the application runs within the security manager, which
disallows all access, the policy file needs two additional
permissions. One so the security manager can access the event
queue and load the user interface components, and another so the
application does not display the banner warning that its window
was created by another program (the security manager).

grant {
perm ssion java. awt . AWPer m ssi on
"accessEvent Queue";
perm ssion java. awt . AWPer m ssi on
" showW ndowW t hout War ni ngBanner ";

perm ssion java. util.PropertyPerm ssion

"user. honme", "read";
perm ssion java.io. Fil ePerm ssion
"${user. hone}/text.txt", "read,wite";

b
File Access by Servlets

Although servlets are invoked from a browser, they are under the
security policy in force for the web server under which they run.
When file input and output code is added to ExampServiet.java from
Lesson 5, FilelOServlet for this lesson executes without restriction
under Java WebServer™ 1.1.1.

I'm a Simple Form

Enter some text and click the Submit button,
Clicking subrmit invekes FilelQserylet.java,
which returns an HTML page to the browser,

Four score and seven years agd

| Click Me! Reset

Button Clicked

Text from form: Four score and seven years ago
Text from file: Here is some text

Return to Farm
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I nport java.io.*;
I nport javax.servlet.*;
I nport javax.servlet.http.*;

public class FilelCServlet extends H tpServlet {

public void doPost (Htt pServl et Request request,
Htt pSer vl et Response response)
t hrows Servl et Exception, | OException

response. set Cont ent Type("text/htm");

PrintWiter out = response.getWiter();

out.println("<title>Exanple<title>" +
"<body bgcol or =FFFFFF>") ;

out.println("<h2>Button dicked</h2>");
String DATA = request. get Par anet er (" DATA") ;

i f(DATA !'= nul I){
out.println("<STRONGText from
form </ STRONG") ;
out. pri ntl n( DATA) ;
} else {
out.println("No text entered.");
}

try{
// Code to wite to file

String out put Fil eNanme=
Syst em get Property("user. hone",
Fi | e. separator Char + "hone" +
Fi | e. separator Char + "nonicap") +
Fil e. separatorChar + "text.txt";
File outputFile = new Fil e(out put Fi | eNare) ;
FileWiter fout = new FileWiter(outputFile);
fout.wite(DATA);
fout. cl ose();

/1 Code to read fromfile
String inputFileNanme =
Syst em get Property("user. hone",
Fi | e. separat orChar + "hone" +
Fi | e. separatorChar + "noni cap") +
Fil e.separatorChar + "text.txt";
File inputFile = new File(inputFileNane);
Fi | eReader fin = new
Fi | eReader (i nputFile);
char c[] = new
char[(char)inputFile.length()];
int i;
I = fin.read(c);
String s = new String(c);
out.println("<P>
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<STRONG>Text fromfil e: </ STRONG");
out.println(s);
fin.close();
}catch(java.io. | Oexception e){
System out. println("Cannot access text.txt");

}

out.println("<P>Return to
<A HREF="../sinpl eHTM.. ht M " >For nx/ A>") ;
out . cl ose();

}
Appending

So far the examples have shown you how to read in and write out
streams of data in their entirety. But often, you want to append
data to an existing file or read in only certain amounts. Using the
RandomAccessFile class, alter the FilelO.java class to append to

the file.

Give it a try before taking a peek at the Solution.

More Information

For more infomation on file input and output, see the Reading and
Writing trail in The Java Tutorial.

You can learn more about component sizing in The Java Tutorial
sections on Solving Common Layout Problems and Layout
Management.

TOP
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Java I (a7 ndex ]
Technolo
Home :l . — Java Developer Connection(SM)
Page Online Training
| Downloads, APIs, | Training Index

|  Java Developer |

| Tutorials, Tech Articles,| ‘] avam Pro g ramm I n g Lan g u ag e B as I CS )
| Online Support | Part 1

| Community Discussion | Lesson 7: Database Access and Permissions

| News & Events from |

[<<BACK] [CONTENTS] [NEXT>>]

| Products from |

This lesson converts the application, applet, and servlet examples
from Lesson 6 to write to and read from a database using JDBC™.
Print Button JDBC is the Java™ database connectivity application programming
interface (API) available in the Java® 2 Platform software.

| How Java Technology |

The code for this lesson is very similar to the code you saw in
Lesson 6, but additional steps (beyond converting the file access
code to database access code) include setting up the environment,
creating a database table, and connecting to the database.
Creating a database table is a database administration task that is
not part of your program code. However, establishing a database
connection and the resulting database access are.

As in Lesson 6, the applet needs appropriate permissions to
connect to the database. Which permissions it needs varies with
the type of driver used to make the database connection.

« Database Setup

« Create Database Table

« Database Access by Applications

o Establishing a Connection

o Final and Private Variables

o Writing and Reading Data

Database Access by Applets

o JDBC Driver

o JDBC-ODBC Bridge with ODBC Driver
« Database Access by Servlets

More Information

Database Setup

You need access to a database if you want to run the examples in
this lesson. You can install a database on your machine or perhaps
you have access to a database at work. Either way, you need a
database driver and any relevant environment settings so your
program can load the driver and locate the database. The program
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will also need database login information in the form of a user
name and password.

A database driver is software that lets a program establish a
connection with a database. If you do not have the right driver for
the database to which you want to connect, your program will be
unable to establish the connection.

Drivers either come with the database or are available from the
Web. If you install your own database, consult the documentation
for the driver for information on installation and any other
environment settings you need for your platform. If you are using a
database at work, consult your database administrator for this
information.

To show you two ways to do it, the application example uses the
jdbc driver, the applet examples use the jdbc and jdbc.odbc drivers,
and the servlet example uses the jdbc.odbc driver. All examples
connect to an OracleOCI17.3.4 database.

Connections to other databases will involve similar steps and code.
Be sure to consult your documentation or system administrator if
you need help connecting to the database.

Create Database Table

Once you have access to a database, create a table in it for the
examples in this lesson. You need a table with one text field for
storing character data.

TABLE DBA (
TEXT var char 2(100),
primary key (TEXT)

)

Database Access by Applications

This example converts the FilelO program from Lesson 6 to write

data to and read data from a database. The top window below
appears when you start the Dba application, and the window

beneath it appears when you click the Click Me button.

When you click the click Me button, whatever is entered into the
text field is saved to the database. After that, the data is retrieved
from the database and displayed in the window shown on the
bottom. If you write data to the table more than once, everything
written is read and displayed in the window shown on the bottom,
so you might have to enlarge the window to see the entire list of
table items.
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— Example <

Text to save to database:

orange

[ Click Me |

When Application Starts

— Example - ]
Text retrieved from database:
orange
Apple

[ Click Again T

After Writing Orange and Apple to Database

The database access application needs code to establish the
database connection and do the database read and write
operations.

Establishing a Database Connection

The JDBC DriverManager class can handle multiple database drivers,
and initiates all database communication. To load the driver and
connect to the database, the application needs a Connection object
and strings that represent the _driver and _url.

The _url string is in the form of a Uniform Resource Locator (URL).
It consists of the URL, Oracle subprotcol, and Oracle data source in
the form jdbc:oracle:thin, the database login username, the password,
plus machine, port, and protocol information.

private Connection c;

final static private String _driver =
"oracle.jdbc.driver.OacleDriver";

final static private String _url =
"j dbc: oracl e:thin:username/ password@descri pti on=(
address_|i st =(address=(protocol =tcp)
(host =devel oper) (port=1521)))
(source_rout e=yes) (connect _data=(sid=jdcsid)))";

The actionPerformed method calls the Class.forName(_driver) method to
load the driver, and the DriverManager.getConnection method to
establish the connection. The Exception Handling section in Lesson
6 describes try and catch blocks. The only thing different here is that
this block uses two catch statements because two different errors
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are possible.

The call to Class.forName(_driver); throws
java.lang.ClassNotFoundException, and the call to ¢ =
DriverManager.getConnection(_url); throws java.sql.SQLException. In the
case of either error, the application tells the user what is wrong
and exits because the program cannot operate in any meaningful
way without a database driver or connection.

public void actionPerfornmed(Acti onEvent event) {
try{
//Load the driver
Cl ass. forNane(_driver);
/I Est abl i sh dat abase connection
c = DriverMnager. get Connection(_url);
}catch (java.l ang. C assNot FoundExcepti on e){
Systemout. println("Cannot find driver class");
Systemexit(1l);
}catch (java.sqgl.SQ.Exception e){
System out. println("Cannot get connection");
Systemexit(1l);
}

Final and Private Variables

The member variables used to establish the database connection
above are declared private, and two of those variables are also
declared final.

final: A final variable contains a constant value that can never

change once it is initialized. In the example, the user name, and
password are final variables because you would not want to allow
an instance of this or any other class to change this information.

private: A private variable can only be used (accessed) by the class
in which it is declared. No other class can read or change private
variables. In the example, the database driver, user name, and
password variables are private to prevent an outside class from
accessing them and jeopardizing the database connection, or
compromising the secret user name and password information. You
can find more information on this in the Objects and Classs lesson

in The Java Tutorial

Writing and Reading Data

In the write operation, a Statement object is created from the
Connection. The Statement object has methods for executing SQL
queries and updates. Next, a String object that contains the SQL
update for the write operation is constructed and passed to the
executeUpdate method of the Statement object.

hj ect source = event. get Source();
I f(source == button){
JText Area di spl ayText = new JText Area();
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try{
// Code to wite to dat abase

String theText text Fi el d. get Text ();

St atenent stnt C.createStatenent();

String updateString = "I NSERT | NTO dba VALUES
("" + theText + "'")";

int count = stnt.executeUpdate(updateString);

SQL commands are String objects, and therefore, follow the rules of
String construction where the string is enclosed in double quotes ("
") and variable data is appended with a plus (+). The variable
theText has single and double quotes to tell the database the SQL
string has variable rather than literal data.

In the read operation, a ResultSet object is created from the
executeQuery method of the Statement object. The ResultSet contains
the data returned by the query. To retrieve the data returned, the
code iterates through the ResultSet, retrieves the data, and appends
the data to the text area, displayText.

// Code to read from dat abase
Resul t Set results = stnt.executeQuery(
" SELECT TEXT FROM dba ");
whi l e(results. next()){
String s = results.getString("TEXT");
di spl ayText . append(s + "\n");
}
stnt.close();
} catch(java.sql.SQ.Exception e){
Systemout.println(e.toString());
}

/1 Di splay text read from dat abase
panel . renoveAl |l ();
panel . add(" North", clicked);
panel . add(" Center", displayText);
panel . add( " Sout h", clickButton);
panel . val i date();
panel . repaint();

}
Database Access by Applets

The applet version of the example is like the application code
described above except for the standard differences between
applications and applets described in the Structure and Elements

section of Lesson 3.

However, if you run the applet without a policy file, you get a stack
trace indicating permission errors. The Granting Applets Permission
section in Lesson 6 introduced you to policy files and how to launch
an applet with the permission it needs. The Lesson 6 applet
example provided the policy file and told you how to launch the
applet with it. This lesson shows you how to read the stack trace to
determine the permissions you need in a policy file.

To keep things interesting, this lesson has two versions of the

file:///T|/General/Documentation/Java/Basic Java 1/dba.html (5 of 12) [24.07.2000 12:30:35]



Java(TM) Language Basics, Part 1, Lesson 7: Database Access and Permissions

database access applet: one uses the JDBC driver, and the other
uses the the JDBC-ODBC bridge with an Open DataBase
Connectivity (ODBC) driver.

Both applets do the same operations to the same database table
using different drivers. Each applet has its own policy file with
different permission lists and has different requirements for
locating the database driver

JDBC Driver

The JDBC driver is used from a program written exclusively in the
Java language (Java program). It converts JDBC calls directly into
the protocol used by the DBMS. This type of driver is available from
the DBMS vendor and is usually packaged with the DBMS software.

Starting the Applet: To successfully run, the DbaAppl.java applet
needs an available database driver and a policy file. This section
walks through the steps to get everything set up. Here is the
DbaAppl.html file for running the DbaAppl applet:

<HTM_>
<BODY>

<APPLET CODE=DbaAppl . cl ass
W DTH=200
HEI GHT=100>

</ APPLET>

</ BODY>
</ HTM.>

And here is how to start the applet with appletviewer:

appl et vi ewer DbaAppl . ht m

Locating the Database Driver: Assuming the driver is not
available to the DriverManager for some reason, the following error
generates when you click the Click Me button.

cannot find driver

This error means the DriverManager looked for the JDBC driver in
the directory where the applet HTML and class files are and could
not find it. To correct this error, copy the driver to the directory
where the applet files are, and if the driver is bundled in a zip file,
unzip the zip file so the applet can access the driver.

Once you have the driver in place, launch the applet again.

appl et vi ewer DbaAppl . htm
Reading a Stack Trace: Assuming the driver is locally available to
the applet, if the DbaAppl.java applet is launched without a policy

file, the following stack trace is generated when the end user clicks
the Click Me button.
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j ava. security. AccessControl Exception: access deni ed
(j ava. net. Socket Per m ssi on devel oper resol ve)

The first line in the above stack trace tells you access is denied.
This means this stack trace was generated because the applet tried
to access a system resource without the proper permission. The
second line means to correct this condition you need a
SocketPermission that gives the applet access to the machine
(developer) where the database is located.

You can use Policy tool to create the policy file you need, or you
can create it with an ASCII editor. Here is the policy file with the
permission indicated by the stack trace:

grant {
perm ssi on java. net. Socket Perm ssi on "devel oper",
"resol ve";
"accessd assl nPackage. sun. j dbc. odbc";

b

Run the applet again, this time with a policy file named DbaApplPol
that has the above permission in it:

appl etvi ewer -J-Dj ava. security. policy=DbaAppl Pol
DbaAppl . ht m

You get a stack trace again, but this time it is a different error
condition.

j ava. security. AccessControl Exception: access deni ed
(j ava. net . Socket Per m ssi on
129.144.176. 176: 1521 connect, resol ve)

Now you need a SocketPermission that allows access to the Internet
Protocol (IP) address and port on the developer machine where the
database is located.

Here is the DbaApplPol policy file with the permission indicated by
the stack trace added to it:

grant {
perm ssi on java. net. Socket Perm ssi on "devel oper",
"resol ve";
perm ssi on java. net. Socket Per mi ssi on
"129.144.176.176: 1521", "connect,resol ve",;

b

Run the applet again. If you use the above policy file with the
Socket permissions indicated, it works just fine.

appl etvi ewer -J-Dj ava. security. policy=DbaAppl Pol
DbaAppl . ht m

JDBC-ODBC Bridge with ODBC Driver
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Open DataBase Connectivity (ODBC) is Microsoft's programming
interface for accessing a large number of relational databases on
numerous platforms. The JDBC-ODBC bridge is built into the Solaris
and Windows versions of the Java platform so you can do two
things:

1. Use ODBC from a Java program

2. Load ODBC drivers as JDBC drivers. This example uses the
JDBC-ODBC bridge to load an ODBC driver to connect to the
database. The applet has no ODBC code, however.

The DriverManager uses environment settings to locate and load the
database driver. For this example, the driver file does not need to
be locally accessible.

Start the Applet: Here is the DbaOdb.html file for running the
DbaOdbAppl applet:

<HTM_>
<BODY>

<APPLET CODE=DbaCdbAppl . cl ass
W DTH=200
HEI GHT=100>

</ APPLET>

</ BODY>
</ HTM.>

And here is how to start the applet:

appl et vi ewer DbaCdb. ht m

Reading a Stack Trace: If the DbaOdbAppl.java applet is

launched without a policy file, the following stack trace is generated
when the end user clicks the Click Me button.

j ava. security. AccessControl Exception: access deni ed
(java. |l ang. Runti nePer m ssi on
accessC assl nPackage. sun. j dbc. odbc )

The first line in the above stack trace tells you access is denied.
This means this stack trace was generated because the applet tried
to access a system resource without the proper permission. The
second line means you need a RuntimePermission that gives the
applet access to the sun.jdbc.odbc package. This package provides
the JDBC-ODBC bridge functionality to the Javal virtual machine
(VM).

You can use Policy tool to create the policy file you need, or you
can create it with an ASCII editor. Here is the policy file with the
permission indicated by the stack trace:

grant {
perm ssion java.l ang. Runti mePer m ssi on
"accessd assl nPackage. sun. j dbc. odbc";
b
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Run the applet again, this time with a policy file named DbaOdbPol
that has the above permission in it:

appl etvi ewer -J-Dj ava. security. policy=DbaOdbPol
DbaCGdb. ht m

You get a stack trace again, but this time it is a different error
condition.

j ava. security. AccessContr ol Excepti on:
access denied (java.l ang. Runti nmePer m ssi on
file.encoding read)

The stack trace means the applet needs read permission to the
encoded (binary) file. Here is the DbaOdbPol policy file with the
permission indicated by the stack trace added to it:

grant {
perm ssion java.l ang. Runti mePer m ssi on
"accessd assl nPackage. sun. j dbc. odbc";
perm ssion java. util.PropertyPerm ssion
“file.encoding", "read";
b

Run the applet again. If you use the above policy file with the
Runtime and Property permissions indicated, it works just fine.

appl etvi ewer -J-Dj ava. security. policy=DbaOdbPol
DbaCGdb. ht m

Database Access by Servlets

As you learned in Lesson 6, servlets are under the security policy in
force for the web server under which they run. When the database
read and write code is added to the FilelOServlet from Lesson 6, the
DbaServlet.java servlet for this lesson executes without restriction

under Java WebServer™ 1.1.1.

The web server has to be configured to locate the database.
Consult your web server documentation or database administrator
for help. With Java WebServer 1.1.1, the configuration setup
involves editing the startup scripts with such things as environment
settings for loading the ODBC driver, and locating and connecting
to the database.

— Example o

Text to save to database;

orange

[ Click Me

file:///T|/General/Documentation/Java/Basic Java 1/dba.html (9 of 12) [24.07.2000 12:30:35]



Java(TM) Language Basics, Part 1, Lesson 7: Database Access and Permissions

_

— Example .
Text retrieved from database:
orange

Apple

[ Click Again

I mport java.io.*,
i nport javax.servlet.*;

I nport javax.servlet. http.

I mport java.sql.*;
I nport java.net.*;
I mport java.io.*;

* .
)

public class DbaServlet extends HttpServlet {

private Connection c;

final static private String _driver
“sun. j dbc. odbc. JdbcQdbcDri ver";

final static private String _user
final static private String _pass

final static private String

_url

"j dbc

"user nane";
"passwor d";

:odbc:jdc";

public void doPost (Htt pServl et Request request,
Htt pSer vl et Response response)

t hrows Servl et Excepti on,

| CException{

response. set Content Type("text/htm");
PrintWiter out = response.getWiter();
out.println("<title>Exanple<title>" +

"<body bgcol or =FFFFFF>") ;

out.println("<h2>Button dicked</h2>");

String DATA = request. get Paranet er (" DATA");

i f (DATA = nul 1)/

out.println("<STRONGText from
form </ STRONG") ;

out. printl n( DATA);
} else {

out.println("No text entered.");

}

/] Est abl i sh dat abase connecti on

try{

Cl ass.forNane (_driver);
c = DriverManager. get Connecti on(_url
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_pass);
} catch (Exception e) {
e. printStackTrace();
Systemexit(l);
}

try{
// Code to wite to database

Statenent stm = c.createStatenent();

String updateString = "I NSERT | NTO dba " +
"VALUES ('" + DATA + "")";

int count = stnt.executeUpdate(updateString);

/| Code to read from dat abase
Result Set results = stnt.executeQuery(
"SELECT TEXT FROM dba ");
while(results. next()){
String s = results.getString("TEXT");
out.println("<BR>
<STRONG>Text from dat abase: </ STRONG") ;
out.println(s);
}
stnt.close();
}catch(j ava. sql . SQLException e){
Systemout.println(e.toString());

}

out.println("<P>Return to
<A HREF="../dbaHTM.. ht M " >For nx/ A>") ;
out.cl ose();
}
}

More Information

You can find more information on variable access settings in the
Objects and Classes trail in The Java Tutorial

1 As used on this web site, the terms "Java virtual machine" or
"JVM" mean a virtual machine for the Java platform.
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For more information on Java technology Sun

and other software from Sun Microsystems, call: Microsvsterl

(800) 786-7638 _ _ y
Copyright © 1995-2000 Sun Microsystems, Inc.

Outside the U.S. and Canada, dial your country's
AT&T Direct Access Number first.

All Rights Reserved. Terms of Use. Privacy Policy.
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The Java™ Remote Method Invocation (RMI) application
programming interface (APl) enables client and server

Print Button

communications over the net. Typically, client programs send

requests to a server program, and the server program responds to
those requests.

A common example is sharing a word processing program over a
network. The word processor is installed on a server, and anyone
who wants to use it starts it from his or her machine by double
clicking an icon on the desktop or typing at the command line. The
Invocation sends a request to a server program for acess to the
software, and the server program responds by making the software
available to the requestor.

The RMI API lets you create a
publicly accessible remote
server object that enables client
and server communications
through simple method calls on
the server object. Clients can
easily communicate directly
with the server object and
indirectly with each other through the server object using Uniform
Resource Locators (URLs) and HyperText Transfer Protocol (HTTP).

This lesson explains how to use the RMI API to establish client and
server communications.

« About the Example

o Program Behavior

o File Summary

o Compile the Example
o Start the RMI Registry
0 Run the RemoteServer Server Object
o Run the RMIClientl Program
o Run the RMIClient2 Program
« RemoteServer Class
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« Send Interface
« RMIClientl Class
« RMIClient2 Class
« More Information

About the Example

This lesson converts the File Input and Output application from
Lesson 6: File Access and Permissions to the RMI API.

Program Behavior

The RMIClientl program presents a simple user interface and
prompts for text input. When you click the Click Me button, the text
Is sent to the RMIClient2 program by way of the remote server
object. When you click the Click Me button on the RMIClient2 program,
the text sent from RMIClientl appears.

—| ClientOne | - | ||| |—

Text to send:

Client Two | - | |

Text received:

Apples and Mpples and

[ Click Me 17 Click Me T

First Instance of Client 1

If you start a second instance of RMIClientl and type in some text,
that text is sent to RMIClient2 when you click the Click Me button. To
see the text received by RMIClient2, click its Click Me button.

—| ClientOne | - | _||| |—| Client Two | - | |

Text to send:

aQranges

Text received:

Mpples and aranges

[ Zlick Me

Zlick Me

Second Instance of Client 1

File Summary

The example program consists of the RMIClientl program, remote
object and interface, and the RMIClient2 program as illustrated in
the diagram. The corresponding source code files for these
executables are described in the bullet list below.

file:///T|/General/Documentation/Java/Basic Java 1/rmi.html (2 of 12) [24.07.2000 12:30:44]



Java(TM) Language Basics, Part 1, Lesson 8: Remote Method Invocation

« RMIClientl.java: Client program that calls the sendData method
on the RemoteServer server object.
« RMIClient2.java: Client program that calls the getbata method
on the RemoteServer server object.
« RemoteServer.java: Remote server object that implements
Send.java and the sendData and getData remote methods.
. Send.java: Remote interface that declares the sendData and
getData remote server methods.
In addition, the following java.policy security policy file grants the
permissions needed to run the example.

grant {

perm ssi on java. net. Socket Per m ssi on
"*:1024-65535",
"connect, accept, resol ve";

perm ssi on java. net. Socket Per m ssi on
"*.:80", "connect";

perm ssion java. awt. AWPer m ssi on
"accessEvent Queue";

perm ssion java. awt . AWPer m ssi on
"showW ndowW t hout War ni ngBanner " ;

3
Compile the Example

These instructions assume development is in the zelda home
directory. The server program is compiled in the home directory for
user zelda, but copied to the public_html directory for user zelda where
it runs.

Here is the command sequence for the Unix and Win32 platforms;
an explanation follows.

Uni x:

cd /hone/ zel da/ cl asses

j avac Send. | ava

j avac RenpbteServer.|ava

javac RMdient2.]java

javac RMCientl.]ava

rmc -d . RenoteServer

cp RenoteServer*.class /hone/zel da/public_htm/cl asses
cp Send. cl ass /hone/ zel da/ public_htm /cl asses
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W n32:

cd \ hone\ zel da\ cl asses

j avac Send. | ava

j avac Renot eServer.java

javac RMdient2.java

javac RMdientl.java

rmc -d . RenoteServer

copy RenoteServer*.class \hone\zel da\public_htm\cl asses
copy Send.class \hone\zel da\ public_htm\classes

The first two javac commands compile the RemoteServer and Send
class and interface. The third javac command compiles the RMIClient2
class. The last javac command compiles the RMIClient1 class.

The next line runs the rmic command on the RemoteServer server
class. This command produces output class files of the form
ClassName_Stub.class and ClassName_Skel.class. These output classes let
clients invoke methods on the RemoteServer server object.

The first copy command moves the RemoteServer class file with its
associated skel and stub class files to a publicly accessible location in
the /home/zelda/public_html/classes directory, which is on the server
machine, so they can be publicly accessed and downloaded. They
are placed in the public_html directory to be under the web server
running on the server machine because these files are accessed by
client programs using URLSs.

The second copy command moves the Send class file to the same
location for the same reason. The RMIClientl and RMIClient2 class files
are not made publicly accessible; they communicate from their
client machines using URLs to access and download the remote
object files in the public_html directory.

« RMIClientl is invoked from a client-side directory and uses the
server-side web server and client-side Java VM to download
the publicly accessible files.

« RMIClient2 is invoked from a client-side directory and uses the
server-side web server and client-side Java VM to download
the publicly accessible files.
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Client Host.

RMIClient1

Server-Side Weh Server|

/V and Java VM
RMICient2

Client- Side Java VM

Start the RMI Registry

Before you start the client programs, you must start the RMI
Registry, which is a server-side naming repository that allows
remote clients to get a reference to the remote server object.

Before you start the RMI Registry, make sure the shell or window
in which you run the rmiregistry command does not have a
CLASSPATH environment variable that points to the remote object
classes, including the stub and skel classes, anywhere on your
system. If the RMI Registry finds these classes when it starts, it will
not load them from the server-side Java VM, which will create
problems when clients try to download the remote server classes.

The following commands unset the CLASSPATH and start the RMI
Registry on the default 1099 port. You can specify a different port
by adding the port number as follows: rmiregistry 4444 &. If you
specify a different port number, you must specify the same port
number in your server-side code as well.

Uni x:

cd /hone/ zel da/ public_htm /cl asses
unset env CLASSPATH

rmregistry &

W n32:

cd \ hone\ zel da\ public_htm\cl asses
set CLASSPATH=

start rmregistry

Note: You might want to set the CLASSPATH back to its
original setting at this point.
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Run the RemoteServer Server Object

To run the example programs, start RemoteServer first. If you start
either RMIClientl or RMIClient2 first, they will not be able to establish
a connection because the remote server object is not running.

In this example, RemoteServer is started from the
/home/zelda/public_html/classes directory.

The lines beginning at java should be all on one line with spaces
where the lines break. The properties specified with the -D option to
the java interpreter command are program attributes that manage
the behavior of the program for this invocation.

Uni x:

cd /hone/ zel da/ public_htm/cl asses

] ava

-D ava.rm . server. codebase=http://kg6py/ ~zel da/ cl asses
-D ava. rm . server. host nane=kq6py. eng. sun. com

- D ava. security. policy=java. policy RenoteServer

W n32:
cd \ hone\ zel da\ public_htm\cl asses
java -D ava.rm . server. codebase=fil e:
c:\ hone\ zel da\ public_htm\cl asses
-D ava. rm . server. host nane=kq6py. eng. sun. com
-D ava. security. policy=java. policy RenoteServer

« The java.rmi.server.codebase property specifies where the publicly
accessible classes are located.

o The java.rmi.server.hostname property is the complete host name
of the server where the publicly accessible classes reside.

« The java.rmi.security.policy property specifies the policy file with
the permissions needed to run the remote server object and
access the remote server classes for download.

o The class to execute (RemoteServer).
Run the RMIClientl Program

Here is the command sequence for the Unix and Win32 platforms;
an explanation follows.

In this example, RMIClient1 is started from the /home/zelda/classes
directory.

The lines beginning at java should be all on one line with spaces
where the lines break. Properties specified with the -D option to the
java interpreter command are program attributes that manage the
behavior of the program for this invocation.

Uni x:
cd / home/ zel da/ cl asses

java -D ava.rm . server. codebase=
http://kq6py/ ~zel da/ cl asses/
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-Dj ava. security. policy=java. policy
RM dientl kg6py. eng. sun. com

W n32:
cd \ home\ zel da\ cl asses

java -D ava.rm . server. codebase=
file:c:\hone\zel da\cl asses\
-Dj ava. security. policy=java. policy
RM dientl kg6py. eng. sun.com
« The java.rmi.server.codebase property specifies where the publicly
accessible classes for downloading are located.

« The java.security.policy property specifies the policy file with the
permissions needed to run the client program and access the
remote server classes.

« The client program class to execute (RMicClientl), and the host
name of the server (Kgépy) where the remote server classes
are.

Run RMIClient2

Here is the command sequence for the Unix and Win32 platforms;
an explanation follows.

In this example, RMIClient2 is started from the /home/zelda/classes
directory.

The lines beginning at java should be all on one line with spaces
where the lines break. The properties specified with the -D option to
the java interpreter command are program attributes that manage
the behavior of the program for this invocation.

Uni x:
cd /hone/ zel da/ cl asses
java -D ava.rm . server. codebase=
htt p://kq6py/ ~zel da/ cl asses
-Dj ava. security. policy=java. policy
RM dient2 kqg6py. eng. sun. com

W n32:
cd \ hone\ zel da\ cl asses
java -D ava.rm . server. codebase=

file:c:\hone\zel da\public_htm\cl asses
-Dj ava. security. policy=java. policy

RM dient2 kg6py. eng. sun. com
« The java.rmi.server.codebase property specifies where the publicly
accessible classes are located.

o The java.rmi.server.hostname property is the complete host name
of the server where the publicly accessible classes reside.

« The java.rmi.security.policy property specifies the policy file with
the permissions needed to run the remote server object and
access the remote server classes for download.
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« The class to execute (RMiClient2).
RemoteServer Class

The RemoteServer class extends UnicastRemoteObject and implements

the sendData and getData methods declared in the Send interface.
These are the remotely accessible methods.

UnicastRemoteObject implements a number of java.lang.Object methods
for remote objects and includes constructors and static methods to
make a remote object available to receive method calls from client
programs.

cl ass Renot eServer extends Uni cast Renpt e(bj ect
i npl ements Send {

String text;

publ i c RenoteServer() throws RenoteException {
super () ;

}

public void sendData(String got Text){
text = gotText;

}

public String getData(){
return text;

}

The main method installs the RMISecurityManager and opens a
connection with a port on the machine where the server program
runs. The security manager determines whether there is a policy
file that lets downloaded code perform tasks that require
permissions. The main method creates a name for the the
RemoteServer object that includes the server name (kqépy) where the
RMI Registry and remote object run, and the name, Send.

By default the server name uses port 1099. If you want to use a
different port number, you can add it with a colon as follows:
kg6py:4444. If you change the port here, you must start the RMI

Reqgistry with the same port number.

The try block creates an instance of the RemoteServer class and binds
the name to the remote object to the RMI Registry with the
Naming.rebind(name, remoteServer); statement.

public static void main(String[] args){
i f(System get SecurityManager () == null) {
Syst em set Securi t yManager ( new
RM Securi t yManager ());

}
String nane = "//kqg6py. eng. sun. conf Send";

try {
Send renoteServer = new RenoteServer();
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Nam ng. r ebi nd( nane, renoteServer);
System out. printl n("RenoteServer bound");
} catch (java.rm . RenoteException e) {
System out. println("Cannot create
renote server object");
} catch (java. net. Mal f or mnedURLException e) {
System out . printl n("Cannot | ook up
server object");

Note: The remoteServer object is type Send (see instance
declaration at top of class) because the interface
available to clients is the Send interface and its methods;
not the RemoteServer class and its methods.

Send Interface

The Send interface declares the methods implemented in the
RemoteServer class. These are the remotely accessible methods.

public interface Send extends Renote {

public void sendData(String text)
t hrows Renot eExcepti on;
public String getData() throws RenpteException;

}
RMIClientl Class

The RMIClientl class establishes a connection to the remote server

program and sends data to the remote server object. The code to
do these things is in the actionPerformed and main methods.

actionPerformed Method

The actionPerformed method calls the RemoteServer.sendData method to
send text to the remote server object.

public void actionPerformed(Acti onEvent event){
hj ect source = event. get Source();

i f(source == button){
/1 Send data over socket
String text = textField. getText();
try{
send. sendDat a(t ext) ;
} catch (java.rm . RenoteException e) {
System out. println("Cannot send data to server");
}

t ext Fi el d. set Text (new String(""));
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}

main Method

The main method installs the RMISecurityManager and creates a name
to use to look up the RemoteServer server object. The client uses the
Naming.lookup method to look up the RemoteServer object in the RMI
Registry running on the server.

The security manager determines whether there is a policy file that
lets downloaded code perform tasks that require permissions.

RMCientl frane = new RMdientl();

I f(System get SecurityManager() == null) {
Syst em set SecurityManager (new RM SecurityManager ());
}

try {
/I args[ 0] contains nane of server where Send runs

String nane = "//" + args[0] + "/Send"
send = ((Send) Nam ng. | ookup(nane));
} catch (java.rm . Not BoundException e) {
System out. println("Cannot | ook up
renote server object");
} catch(java.rm . Renot eException e){
System out. println("Cannot | ook up
renote server object");
} catch(java. net. Mal f ormedURLException e) {
System out. println("Cannot | ook up
renote server object");
}

RMIClient2 Class

The RMIClient2 class establishes a connection with the remote
server program and gets the data from the remote server object

and displays it. The code to do this is in the actionPerformed and main
methods.

actionPerformed Method

The actionPerformed method calls the RemoteServer.getData method to
retrieve the data sent by the client program. This data is appended
to the TextArea object for display to the end user on the server side.

public void actionPerformed(Acti onEvent event) {
hj ect source = event. get Source();

i f(source == button){
try{
String text = send. getData();
t ext Area. append(text);
} catch (java.rm . RenoteException e) {
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System out. println("Cannot send data
to server");

main Method

The main method installs the RMISecurityManager and creates a name
to use to look up the RemoteServer server object. The args[0]
parameter provides the name of the server host. The client uses
the Naming.lookup method to look up the RemoteServer object in the
RMI Registry running on the server.

The security manager determines whether there is a policy file that
lets downloaded code perform tasks that require permissions.

RMCient2 frane = new RMdient2();

I f(System get SecurityManager() == null) {

Syst em set Secur it yManager (new RM Securit yManager ());

try {

String nane = "//" + args[0] + "/ Send"

send = ((Send) Nam ng. | ookup(nane));

catch (java.rm . Not BoundException e) {

System out. println("Cannot | ook up renote
server object");

catch(java. rm . Renot eExcepti on e){

System out. println("Cannot | ook up renote
server object");

catch(j ava. net. Mal f or redURLException e) {

System out. println("Cannot | ook up renote
server object");

More Information

You can find more information on the RMI API in the RMI trail of
The Java Tutorial.
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For more information on Java technology Sun

and other software from Sun Microsystems, call: Microsvsterl

(800) 786-7638 _ _ y
Copyright © 1995-2000 Sun Microsystems, Inc.
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i mport java.awt. Col or;

i mport java.aw . BorderLayout;
i mport java.aw.event.*;

i mport javax.sw ng. *;

i mport java.io.*;

class Filel O extends JFrane inplenents ActionListener {
JLabel text;
JButton button;
JPanel panel;
JTextField textField;
private bool ean _clickMeMde = true;

FilelQ) { //Begin Constructor
text = new JLabel ("Text to save to file:");
button = new JButton("Cick Me");
but t on. addAct i onLi st ener (thi s);
textField = new JText Fi el d(30);
panel = new JPanel ();
panel . set Layout (new Bor der Layout ());
panel . set Backgr ound( Col or. white);
get Cont ent Pane() . add( panel ) ;
panel . add( Bor der Layout . NORTH, text);
panel . add( Bor der Layout . CENTER, textField);
panel . add( Bor der Layout . SOUTH, button);
} //End Constructor

public void actionPerfornmed(Acti onEvent event){
(bj ect source = event. get Source();

/1 The equal s operator (==) is one of the few operators
//allowed on an object in the Java progranm ng | anguage
if (source == button) {

String s = null;
[IWite to file
if (_clickMeMode){
try {
String text = textField.getText();
byte b[] = text.getBytes();
String outputFileName = System get Property("user. home",
Fi | e. separat or Char + "honme" +
Fil e. separator Char + "zelda") +
File.separatorChar + "text.txt";
Fi | eQut put Stream out = new Fi | eQut put St rean{ out put Fi | eNane) ;
out.wite(b);
out.cl ose();
} catch(java.io.lOexception e) {
Systemout.println("Cannot wite to text.txt");

}
/I Read fromfile
try {
String inputFil eNanme = System get Property("user. hone",
Fi | e. separat or Char + "honme" +
Fil e. separator Char + "zelda") +
File.separatorChar + "text.txt";
File inputFile = new Fil e(i nputFil eNane);
FilelnputStreamin = new Fil el nputStrean(inputFile);
byte bt[] = new byte[(int)inputFile.length()];
in.read(bt);
s = new String(bt);
in.close();
} catch(java.io.|lOException e) {
Systemout. println("Cannot read fromtext.txt");
}

[/ Clear text field
textField.setText("");
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//Display text read fromfile
text.set Text ("Text retrieved fromfile:");
text Fi el d. set Text(s);
button.setText ("dick Again");
_clickMeMbde = fal se;

} else {

/] Save text to file
text.set Text ("Text to save to file:");
textField.setText("");
button.setText("dick M");
_clickMeMbde = true;

}
}

public static void main(String[] args){
FilelO frame = new Filel );
frane.setTitl e("Exanple");
W ndowLi stener | = new W ndowAdapter () {
public void wi ndowd osi ng( W ndowEvent e) {
Systemexit (0);
}

}

frame. addW ndowLi st ener (1) ;
frame. pack();

frane. setVisible(true);
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i mport java.awt. Col or;

i mport java.aw . BorderLayout;
i mport java.aw.event.*;

i mport javax.sw ng. *;

i mport java.io.*;
i mport java. net.?*;

import java.rm.?*;
i mport java.rm.server.¥*;

class RMdientl extends JFrane
i mpl ements ActionLi stener {

JLabel text, clicked;
JButton button;

JPanel panel;
JTextField textField;
Socket socket = null;
PrintWiter out = null;
static Send send;

RMdient1l(){ //Begin Constructor
text = new JLabel ("Text to send:");
textField = new JText Fi el d(20);
button = new JButton("Cick Me");
but t on. addAct i onLi st ener (thi s);

panel = new JPanel ();
panel . set Layout (new Bor der Layout ());
panel . set Backgr ound( Col or. white);
get Cont ent Pane() . add( panel ) ;
panel . add(" North", text);
panel . add("Center", textField);
panel . add(" Sout h", button);

} //End Constructor

public void actionPerfornmed(Acti onEvent event){
(bj ect source = event. get Source();

i f(source == button){
/1 Send data over socket
String text = textField.getText();
try{
send. sendDat a(t ext);
} catch (java.rm . Renot eException e) {
System out. println("Cannot send data to server");
}

text Fiel d.setText(new String(""));

public static void main(String[] args){
RMdientl frame = new RMdient1();
frame.setTitle("dient One");
W ndowLi st ener | = new W ndowAdapter () {
public void wi ndowd osi ng( W ndowEvent e) {
System exit (0);
}

b
frame. addW ndowLi st ener (1) ;

frame. pack();
frame. setVisible(true);
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i f(System get SecurityManager() == null) {
Syst em set Securi t yManager (new RM Securit yManager());

}
try {

String name = "//" + args[0] + "/Send";

send = ((Send) Nami ng. | ookup(nane));
} catch (java.rm . Not BoundException e) {

Systemout. println("Cannot | ook up renote server object");
} catch(java.rm . RenoteException e){

Systemout. println("Cannot | ook up renote server object");
} catch(java. net. Mal f or mredURLEXxception e) {

Systemout. println("Cannot | ook up renote server object");
}
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i mport java.awt. Col or;

i mport java.aw . BorderLayout;
i mport java.aw.event.*;

i mport javax.sw ng. *;

i mport java.io.*;
i mport java. net.?*;

import java.rm.?*;
i mport java.rm.server.¥*;

class RMdient2 extends JFrane
i mpl ements ActionLi stener {

JLabel text, clicked;
JButton button;

JPanel panel;

JText Area text Area;
Socket socket = null;
PrintWiter out = null;
static Send send;

RMdient2(){ //Begin Constructor
text = new JLabel (" Text received:");
text Area = new JText Area();
button = new JButton("Cick Me");
but t on. addAct i onLi st ener (thi s);

panel = new JPanel ();
panel . set Layout (new Bor der Layout ());
panel . set Backgr ound( Col or. white);
get Cont ent Pane() . add( panel ) ;
panel . add(" North", text);
panel . add("Center", textArea);
panel . add(" Sout h", button);
} //End Constructor

public void actionPerfornmed(Acti onEvent event){
(bj ect source = event. get Source();

i f(source == button){
try{
String text = send. getData();
t ext Ar ea. append(text);
} catch (java.rm . Renot eException e) {
Systemout. println("Cannot access data in server");
}

public static void main(String[] args){
RMdient2 frame = new RMdient2();
frame.setTitle("dient Two");
W ndowLi stener | = new W ndowAdapter () {
public void wi ndowd osi nhg( W ndowEvent e) {
System exit(0);
}

s

frame. addW ndowLi st ener (1) ;
frame. pack();

frame. setVisible(true);

i f(System get SecurityManager() == null) {
Syst em set Securi t yManager (new RM SecurityManager());
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}

try {

String name = "//" + args[0] + "/Send";

send = ((Send) Nami ng. | ookup(nane));

catch (java.rm . Not BoundException e) {

Systemout. println("Cannot access data in server");
cat ch(java. rnm . Renpt eException e){

Systemout. println("Cannot access data in server");
cat ch(j ava. net. Mal f or mredURLException e) {
Systemout. println("Cannot access data in server");

[ S S e
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i mport java.awt. Font;

i mport java.awt. Col or;

i mport java.aw . BorderLayout;
i mport java.aw.event.*;

i mport javax.sw ng.*;

i mport java.io.*;
i mport java. net.?*;

import java.rm.?*;
i mport java.rm.server.¥*;

cl ass Renot eServer extends Uni cast Renot ebj ect
i mpl ements Send {

private String text;

public RenoteServer() throws RenpteException {
super();

public void sendbData(String got Text){
text = got Text;
}

public String getData(){
return text;
}

public static void nmain(String[] args){
i f(System get SecurityManager() == null) {
Syst em set Securi t yManager (new RM Securit yManager());
}

String name = "//kqg6py. eng. sun. com Send";
try {
Send renoteServer = new RenoteServer();
Nani ng. r ebi nd( name, renoteServer);
System out. printl n("RenoteServer bound");
} catch (java.rm . Renot eException e) {
Systemout. println("Cannot create renpote server object");
} catch (java. net. Ml fornmedURLException e) {
Systemout. println("Cannot | ook up server object");
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i mport java.rm . Renote;
i mport java.rm . RenoteExcepti on;

public interface Send extends Renote {

public void sendbData(String text) throws RenpteException;
public String getData() throws RenpteException;

}
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grant {
perm ssion java. net. Socket Perm ssion "*:1024-65535", "connect, accept, resol ve";
perm ssi on java. net. Socket Perm ssion "*:80", "connect";

perm ssion java. awt . AWIPer mi ssi on "accessEvent Queue";
perm ssion java. awt. AWPer m ssi on "showW ndowW t hout War ni ngBanner";

perm ssion java.util.PropertyPerm ssion "user. hone", "read";
perm ssion java.io. FilePermssion "${user. hone}/text.txt", "wite";
perm ssion java.io. FilePermssion "${user. hone}/text2.txt", "read";

b
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i mport java.awt . Col or;

i mport java.aw . BorderLayout;
import java.aw.event.*;

i mport javax.sw ng.*;

import java.sql.*;

import java.net.*;

inmport java.util.*;

inmport java.io.*;

cl ass Dba extends JFrane inplenents ActionListener {

JLabel text, clicked;

JButton button, clickButton;

JPanel panel;

JText Field textField;

private bool ean _clickMeMde = true;

private Connection c;

final static private String _driver = "oracle.jdbc.driver.O acleDriver";
final static private String _url =
"j dbc: oracl e: t hi n: user nanme/ passwor d@descri pti on=(address_| i st=(address=(protocol =tcp) (host =devel oper) (port=1521))) (source_rout e=yes) (connect _dat a=(si d=ansid)))";

Dba(){ //Begi n Constructor
text = new JlLabel ("Text to save to database:");
button = new JButton("dick Me");
button. addActi onLi stener(this);
textField = new JText Fi el d(20);
panel = new JPanel ();
panel . set Layout (new Bor der Layout ());
panel . set Backgr ound( Col or. whi te);
get Cont ent Pane() . add( panel ) ;
panel . add( Bor der Layout . NORTH, text);
panel . add( Bor der Layout . CENTER, textField);
panel . add( Bor der Layout . SOUTH, button);
} //End Constructor

public void actionPerfornmed(Acti onEvent event){
try{
/1 Load the Driver
Cl ass. forName (_driver);
/1 Make Connection
¢ = DriverManager. get Connection(_url);

catch (java.l ang. O assNot FoundException e){
Systemout. println("Cannot find driver class");
Systemexit(1l);

}catch (java.sql.SQ.Exception e){

System out. println("Cannot get connection");
Systemexit(1l);

}
bj ect source = event.get Source();
i f(source == button){

i f(_clickMeMode){
JText Area di spl ayText = new JText Area();
try{
//Code to wite to database
String theText = textField.getText();
Statement stnt = c.createStatenent();
String updateString = "I NSERT | NTO dba VALUES ('" + theText + "')"
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int count = stnt.executeUpdate(updateString);
[/ Code to read from dat abase
Resul t Set results = stnt.executeQuery("SELECT TEXT FROM dba ");
whi l e(resul ts. next()){
String s = results.getString("TEXT");
di spl ayText . append(s + "\n");

stnt.close();
}catch(j ava. sql . SQLException e){
System out. println("Cannot create SQ statenent");

}

/1 Display text read from database
text.set Text (" Text retrieved from database:");
button. set Text (" ick Again");
_clickMeMode = false;
/1D splay text read from dat abase
} else {
text.set Text (" Text to save to database:");
textField. setText("");
button. set Text ("Cick M");
_clickMeMode = true;
}
}
}

public static void main(String[] args){
Dba frame = new Dba();
frame.setTitl e(" Exanpl e");
W ndowLi stener | = new W ndowAdapter () {
public void w ndowd osi ng(W ndowEvent e) {
System exit(0);

H

frame. addW ndowLi st ener (1);
frame. pack();

frame. setVisible(true);
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i mport java.awt . Col or;

i mport java.aw . BorderLayout;
import java.aw.event.*;

i mport java. appl et. Appl et ;
import javax.sw ng.*;

import java.sql.*;

import java.net.*;

inmport java.io.*;

public class DbaAppl extends Applet inplenents ActionListener {

JLabel text, clicked;

JButton button, clickButton;
JTextField textField,

private bool ean _clickMeMode = true;
private Connection c;

final static private String _driver = "oracle.jdbc.driver.OacleDriver";
final static private String _url =
"j dbc: oracl e: t hin: user name/ passwor d@ descri pti on=(address_| i st =(addr ess=(pr ot ocol =t cp) (host =devel oper) (port=1521))) (source_r out e=yes) (connect _data=(sid=ansid)))";

public void init(){
set Backgr ound( Col or.white);
text = new JLabel ("Text to save to file:");
clicked = new JLabel ("Text retrieved fromfile:");
button = new JButton("dick Me");
but t on. addAct i onLi stener(this);
clickButton = new JButton("d ick Again");
cl i ckButton. addActi onLi st ener (this);
textField = new JText Fi el d(20);
set Layout (new Bor der Layout ());
set Backgr ound( Col or.white);
add( Bor der Layout . NORTH, text);
add( Bor der Layout . CENTER, textField);
add( Bor der Layout . SOUTH, button);

}

public void start(){
Systemout.println("Applet starting.");
}

public void stop(){
System out. println("Applet stopping.");

public void destroy(){
System out. println("Destroy nethod called.");
}

public void actionPerforned(Acti onEvent event){
try{
Cl ass.forName (_driver);
c = DriverManager. get Connection(_url);
}catch (java.lang. d assNot FoundException e){
Systemout.println("Cannot find driver");
Systemexit(1);
}catch (java.sql.SQ.Exception e){
System out. println("Cannot get connection");
Systemexit(1l);
}

bj ect source = event.get Source();
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i f(source == button){
i f(_clickMeMode){
JText Area di spl ayText = new JText Area();
try{
//Wite to database
String theText = textField.getText();
Statement stnt = c.createStatenent();
String updateString = "I NSERT | NTO dba VALUES ('" + theText + "')";
int count = stnt.executeUpdate(updateString);
// Read from dat abase
Resul t Set results = stmt.executeQuery("SELECT TEXT FROM dba ");
whil e(results. next()){
String s = results.getString("TEXT");
di spl ayText . append(s + "\n");

stnt.close();
}catch(j ava. sql . SQLException e){
System out. println("Cannot create SQ. statement");
Systemexit(1l);
}

/1 Display text read from dat abase
text.setText("Text retrieved fromfile:");
button. set Text ("Click Again");
_clickMeMode = fal se;

/1 Display text read from dat abase

} else {
text.set Text("Text to save to file:");
textField. setText("");
button.set Text ("dick M");
_clickMeMode = true;

}

}
}
}
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i mport java.awt. Font;

i mport java.awt. Col or;

i mport java.aw . BorderLayout;
i mport java.aw.event.*;

i mport java. appl et. Appl et;
i mport javax.sw ng.*;

i mport java.sqgl.?*;
i mport java. net.?*;
i mport java.io.*;

public cl ass DbaCGdbAppl extends Appl et
i mpl ements ActionLi stener {

JLabel text, clicked;

JButton button, clickButton
JTextField textField;

private bool ean _clickMeMde = true;
private Connection c;

final static private String _driver = "sun.jdbc. odbc. JdbcCdbcDri ver"
final static private String _user = "usernane";

final static private String _pass = "password";

final static private String _url = "jdbc: odbc:jdc"

public void init(){
text = new JLabel ("Text to save to file:");
clicked = new JLabel ("Text retrieved fromfile:");
button = new JButton("Cick Me");
but t on. addAct i onLi st ener (thi s);
clickButton = new JButton("Click Again");
clickButton. addActi onLi stener(this);
textField = new JText Fi el d(20);
set Layout ( new Border Layout ());
set Backgr ound( Col or. white);
add( Bor der Layout . NORTH, text);
add( Bor der Layout . CENTER, textField);
add( Bor der Layout . SOUTH, button);

}

public void start(){
}

public void stop(){
System out. println("Appl et stopping.");
}

public void destroy(){
Systemout.println("Destroy nmethod called.");

}
public void actionPerformed(Acti onEvent event){
try{
Cl ass. forNanme (_driver);
c = DriverManager. get Connection(_url, _user, _pass);

}catch (Exception e){
e. printStackTrace();
Systemexit(1);

(bj ect source = event. get Source();
i f(source == button){
i f(_clickMeMode){
JText Area di spl ayText = new JText Area();
try{
/IWite to database
String theText = textField. getText();
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Statenment stnt = c.createStatenent();
String updateString = "I NSERT | NTO dba VALUES ('" + theText + "')";
int count = stmt.executeUpdat e(updateString);
/| Read from dat abase
Result Set results = stnt.executeQery("SELECT TEXT FROM dba ");
whil e(results. next()){
String s = results.getString("TEXT");
di spl ayText. append(s + "\n");

stmt.close();
}cat ch(j ava. sql . SQLException e){
Systemout. println("Cannot create SQ. statenent");
Systemexit(1);
}

/1 Display text read from dat abase
text.set Text ("Text retrieved fromfile:");
button.setText ("dick Again");
_clickMeMbde = fal se;

/1 Display text read from dat abase

} else {
text.set Text ("Text to save to file:");
textField.setText("");
button.setText("dick M");
_clickMeMbde = true;

}
}
}
}
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i mport java.io.*;
i mport javax.servlet.*;
i mport javax.servlet.http.*;

i mport java.sqgl.?*;

i mport java. net.?*;

i mport java.io.*;

public class DbaServlet extends HtpServlet {

private Connection c;
final static private String _driver = "sun.jdbc. odbc.JdbcCdbcDriver";

final static private String _user = "usernane";
final static private String _pass = "password";
final static private String _url = "jdbc: odbc:jdc";

public void doPost (Htt pServl et Request request,
Ht t pSer vl et Response response)
throws Servl et Exception, | OException

response. set Cont ent Type("text/htm");

PrintWiter out = response.getWiter();

out.println("<title>Exanple</title>" +
"<body bgcol or =FFFFFF>") ;

out.println("<h2>Button dicked</ h2>");
String DATA = request. get Par anet er (" DATA") ;

i f(DATA I'= null){
out. println("<STRONGText from form </ STRONG") ;
out. printl n(DATA);

} else {
out.printIn("No text entered.");

}

/| Est abl i sh dat abase connecti on

try{
Cl ass. forNanme (_driver);
c = DriverManager. get Connection(_url, _user, pass);

}catch (java.sqgl.SQ.Exception e){
System out. println("Cannot get connection");
Systemexit(1);

}catch (java.l ang. O assNot FoundException e) {
Systemout.println("Driver class not found");

}

try{
//Code to wite to database

Statenment stnt = c.createStatenent();
String updateString = "I NSERT I NTO dba " + "VALUES ('" + DATA + "')";
int count = stnt.executeUpdat e(updateString);

/1 Code to read from dat abase
Result Set results = stnt.executeQery("SELECT TEXT FROM dba ");
whil e(results. next()){
String s = results.getString("TEXT");
out. printl n("<BR><STRONG>Text from dat abase: </ STRONG") ;
out.println(s);

stmt.close();

}cat ch(java. sql . SQLException e){
System out. println("Cannot create SQ. statenent");
Systemexit(1);
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}

out.println("<P>Return to <A HREF=../dbaHTM.. ht ml >For nx/ A>");
out.cl ose();
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i mport java.awt. Col or;

i mport java.aw . BorderLayout;
i mport java.aw.event.*;

i mport javax.sw ng. *;

cl ass Swi ngUl extends JFrane
i mpl ements ActionLi stener {

JLabel text, clicked;

JButton button, clickButton;

JPanel panel;

private bool ean _clickMeMde = true;

Swi ngUl (){ //Begin Constructor
text = new JLabel ("I'ma Sinple Program);
button = new JButton("Cick Me");
but t on. addAct i onLi st ener (thi s);

panel = new JPanel ();

panel . set Layout (new Bor der Layout ());

panel . set Backgr ound( Col or. white);

get Cont ent Pane() . add( panel ) ;

panel . add( Bor der Layout . CENTER, text);

panel . add( Bor der Layout . SOUTH, button);
} //End Constructor

public void actionPerfornmed(Acti onEvent event){

bj ect source = event. get Source();

if (_clickMeMode) {
text.set Text ("Button dicked");
button.setText ("dick Again");
_clickMeMbde = fal se;

} else {
text.setText("I'ma Sinple Progrant);
button.setText("dick M");
_clickMeMbde = true;

}
}

public static void main(String[] args){
Swi ngUl frame = new Swi ngUl () ;
franme.setTitl e("Exanple");
W ndowLi stener | = new W ndowAdapter () {
public void wi ndowd osi ng( W ndowEvent e) {
System exit (0);
}

b
frame. addW ndowLi st ener (1) ;

frame. pack();
frane. setVisible(true);
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i mport java.awt. Font;

i mport java.awt. Col or;

i mport java.aw . BorderLayout;
i mport java.aw.event.*;

i mport javax.sw ng.*;

import java.io.FilelnputStream
i mport java.io. FileQutputStream
import java.io.File;

class Filel CError extends JFrane
i mpl ements ActionLi stener {

JLabel text;

JButton button;

JPanel panel;

JTextField textField;

private bool ean _clickMeMde = true;

FilelCerror(){ //Begin Constructor
text = new JLabel ("Text to save to file:");
button = new JButton("Cick Me");
but t on. addAct i onLi st ener (thi s);
textField = new JText Fi el d(20);

panel = new JPanel ();
panel . set Layout (new Bor der Layout ());
panel . set Backgr ound( Col or. white);
get Cont ent Pane() . add( panel ) ;
panel . add(" North", text);
panel . add("Center", textField);
panel . add(" Sout h", button);
} //End Constructor

public void actionPerfornmed(Acti onEvent event){
(bj ect source = event. get Source();
i f(source == button){
i f(_clickMeMode){
JLabel | abel = new JLabel ();

IIWite to file
try{
String text = textField.getText();
byte b[] = text.getBytes();

String outputFileName = System get Property("user. honme",
Fil e. separator Char + "honme" + File.separatorChar + "nonicap") + File.separatorChar +
"text.txt";
File outputFile = new Fil e(outputFil eName);
Fi | eQut put Stream out = new Fil eQut put Stream{outputFile);
out.wite(b);
out.cl ose();
}catch(java.io. | Oexception e){
Systemout.println("Cannot wite to text.txt");
}

// Read fromfile
try{
String inputFil eNanme = System get Property("user. hone",
Fil e. separator Char + "honme" + File.separatorChar + "nonicap") + File.separatorChar +
"text.txt";
File inputFile = new Fil e(i nput Fil eNane) ;
FilelnputStreamin = new Fil el nput Streanm(inputFile);
byte bt[] = new byte[(int)inputFile.length()];
int i;
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i = in.read(bt);

String s = new String(bt);

| abel . set Text (s);

in.close();
}catch(java.io. | Oexception e){

Systemout. println("Cannot read fromtext.txt");
}

text.set Text ("Text retrieved fromfile:");
button.setText("dick Again");
_clickMeMode = fal se;

} else {
text.set Text("Text to save to file:");
textField. setText("");
button.setText("Cdick M");
_clickMeMode = true;

}

}
}

public static void main(String[] args){
FilelO frame = new Filel );
frane.setTitl e("Exanple");
W ndowLi stener | = new W ndowAdapter () {
public void wi ndowd osi ng( W ndowEvent e) {
Systemexit(0);
}

}
frame. addW ndowLi st ener (1) ;

frame. pack();
franme. setVisible(true);
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i mport java.awt. Col or;

i mport java.aw . BorderLayout;
i mport java.aw.event.*;

i mport javax.sw ng. *;

i mport java. appl et. Appl et;

i mport java.io.*;

public class Filel QAppl extends JApplet inplenments ActionListener {
JLabel text;
JButton button;
JPanel panel
JTextField textField;
private bool ean _clickMeMde = true;

public void init(){
get Cont ent Pane() . set Layout (new Border Layout (1, 2));
get Cont ent Pane() . set Backgr ound( Col or. white);
text = new JLabel ("Text to save to file:");
button = new JButton("Cick Me");
but t on. addAct i onLi st ener (thi s);
textField = new JText Fi el d(30);
get Cont ent Pane() . add( Bor der Layout . NORTH, text);
get Cont ent Pane() . add( Bor der Layout . CENTER, textField);
get Cont ent Pane() . add( Bor der Layout . SOUTH, button);

}
public void start() {
Systemout.println("Applet starting.");

public void stop() {
System out. println("Appl et stopping.");

}

public void destroy() {
Systemout.println("Destroy nmethod called.");

}

public void actionPerformed(Acti onEvent event){
bj ect source = event. get Source();
if (source == button) {
String s = null
//Variable to display text read fromfile
if (_clickMeMode) {
try {
//Code to wite to file
String text = textField.getText();
String outputFileName = System get Property("user. hone"
Fi | e. separat or Char + "honme" +
Fil e. separatorChar + "zelda") +
File.separatorChar + "text.txt";
FileWiter out = new FileWiter(outputFileNane);
out.wite(text);
out.cl ose();

//Code to read fromfile
String inputFil eNanme = System get Property("user. hone",

Fi |l e. separat or Char + "home" +
Fil e. separatorChar + "zelda") +
File.separatorChar + "text.txt";

File inputFile = new Fil e(i nputFil eNane);

Fil eReader in = new Fil eReader (i nputFile);

char c[] = new char[(int)inputFile.length()];

in.read(c);

s = new String(c);

in.close();
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} catch(java.io.|Oexception e) {
Systemout. println("Cannot access text.txt");

}

//Clear text field
textField.setText("");

//Display text read fromfile
text.set Text ("Text retrieved fromfile:");
text Fi el d. set Text(s);
button.setText ("dick Again");
_clickMeMbde = fal se

} else {

/] Save text to file
text.set Text ("Text to save to file:");
button.setText("dick M");
textField.setText("");

_clickMeMbde = true;
}
}

}//end action perfornmed nethod
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i mport java.io.*;
i mport javax.servlet.*;
i mport javax.servlet.http.*;

public class FilelOServlet extends HttpServlet {
public void doPost (Htt pServl et Request request,
Ht t pSer vl et Response response)
throws Servl et Exception, | OException

response. set Cont ent Type("text/htm");
PrintWiter out = response.getWiter();
out. println("<body bgcol or =FFFFFF>") ;
out.println("<h2>Button Cicked</ h2>");
String data = request. getParaneter("data");
if (data !'= null && data.length() > 0) {
out. println("<STRONGText from form </ STRONG") ;
out.println(data);
} else {
out.printIn("No text entered.");
}

try {
//Code to wite to file

String output Fil eNanme=
System get Property("user. hone",
Fi |l e. separat or Char + "home" +
Fil e. separat or Char + "noni cap") +
File.separatorChar + "text.txt";
FileWiter fout = new Fil eWiter(outputFileNane);
fout.wite(data);
fout.close();
//Code to read fromfile
String inputFil eNane =
Syst em get Property("user. hone",
Fi | e. separat or Char + "honme" +
Fi | e. separat or Char + "nonicap") +
File.separatorChar + "text.txt";
Fil eReader fin = new Fil eReader (i nput Fi | eNane) ;
char c[] = new char[(char)inputFileNane.length()];
fin.read(c);
String s = new String(c);
out.println("<P><STRONGText fromfile: </ STRONG");
out.println(s);
fin.close();
} catch(java.io.|lOException e) {
Systemout. println("Cannot access text.txt");

}
out.println("<P>Return to <A HREF=../sinmpl eHTM.. ht M >For nx/ A>") ;
out.cl ose();
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i mport java.awt. Col or;

i mport java.aw . BorderLayout;
i mport java.aw.event.*;

i mport javax.sw ng. *;

i mport java.io.*;

cl ass Appendl O extends JFrane inplenents ActionListener {
JLabel text;
JButton button;
JPanel panel;
JTextField textField;
private bool ean _clickMeMde = true;

Appendl () { //Begin Constructor
text = new JLabel ("Text to save to file:");
button = new JButton("Cick Me");
but t on. addAct i onLi st ener (thi s);
textField = new JText Fi el d(30);
panel = new JPanel ();
panel . set Layout (new Bor der Layout ());
panel . set Backgr ound( Col or. white);
get Cont ent Pane() . add( panel ) ;
panel . add( Bor der Layout . NORTH, text);
panel . add( Bor der Layout . CENTER, textField);
panel . add( Bor der Layout . SOUTH, button);
} //End Constructor

public void actionPerfornmed(Acti onEvent event){
(bj ect source = event. get Source();
if (source == button){
String s = null;
if (_clickMeMode){
try {
IIWite to file
String text = textField.getText();
byte b[] = text.getBytes();
String outputFileName = System get Property("user. honme",
Fi | e. separat or Char + "honme" +
Fil e. separatorChar + "zelda") +
File.separatorChar + "text.txt";
File outputFile = new Fil e(outputFil eNane);
RandomAccessFil e out = new RandomAccessFil e(outputFile, "rw');
out . seek(outputFile.length());
out.wite(b);

//I'Wite a newline (NL) to the file.
out.witeByte('\n');
out.cl ose();

// Read fromfile

String inputFil eNane = System get Property("user. hone",
Fi |l e. separat or Char + "home" +
Fil e. separatorChar + "zelda") +
File.separatorChar + "text.txt";

File inputFile = new Fil e(i nputFil eNane);

FilelnputStreamin = new Fil el nputStrean(inputFile);

byte bt[] = new byte[(int)inputFile.length()];

in.read(bt);

s = new String(bt);

in.close();

} catch(java.io.lOexception e) {
Systemout.println(e.toString());

}
[/ Clear text field
textField.setText("");
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/I Display text read fromfile
text.set Text ("Text retrieved fromfile:");
text Fi el d. set Text(s);
button.setText ("dick Again");
_clickMeMbde = fal se;

} else {

/] Save text to file
text.set Text ("Text to save to file:");
textField.setText("");
button.setText("dick M");
_clickMeMbde = true;

}

}//end action perforned nethod

public static void main(String[] args) {
JFrame frame = new Appendl () ;
frane.setTitl e("Exanple");
W ndowLi stener | = new W ndowAdapter () {
public void wi ndowd osi ng( W ndowEvent e) {
Systemexit (0);
}

}

frame. addW ndowLi st ener (1) ;
frame. pack();

frane. setVisible(true);
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<HTML>

<HEAD>
<TITLE>Example</TITLE>
</HEAD>

<BODY BGCOLOR="WHITE">

<TABLE BORDER="2" CELLPADDING="2">
<TR><TD WIDTH="275">

<H2>I'm a Simple Form</H2>

Enter some text and click the Submit button.<BR>

Clicking Submit invokes

<A HREF="./ExampServlet.java'>ExampServlet.java</A>,<BR>
which returns an HTML page to the browser.

<FORM METHOD="POST" ACTION="/servlet/ExampServlet">
<INPUT TYPE="TEXT" NAME="DATA" SIZE=30>

<P>

<INPUT TYPE="SUBMIT" VALUE="Click Me">

<INPUT TYPE="RESET">

</FORM>

</TD></TR>
</TABLE>

</BODY >
</HTML>
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i mport java.io.*;
i mport javax.servlet.*;
i mport javax.servlet.http.*;

public class ExanpServlet extends HttpServlet {

public void doPost (Htt pServl et Request request,
Ht t pSer vl et Response response)
throws Servl et Exception, | OException

response. set Cont ent Type("text/htm");

PrintWiter out = response.getWiter();

out.printin("<title>Exanple</title>" +
"<body bgcol or =FFFFFF>") ;

out.println("<h2>Button dicked</ h2>");
String DATA = request. get Par anet er (" DATA") ;
i f(DATA I'= null){

out. printl n(DATA);

} else {
out.printIn("No text entered.");
}

out.println("<P>Return to <A HREF=../sinpl eHTM. ht M >For nx/ A>") ;
out.cl ose();
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i mport java. appl et. Appl et;
i mport java.awt . G aphi cs;
i mport java.awt. Col or;

public class Sinpl eAppl et extends Applet{
String text = "I'ma sinple applet”;
public void init() {

text = "I'ma sinple applet”;
set Backgr ound( Col or. cyan);

}

public void start() {
Systemout.println("starting...");

}

public void stop() {
Systemout.println("stopping...");

}

public void destroy() {
Systemout.println("preparing to unload...");

}

public void paint(Gaphics g){

Systemout.println("Paint");

g. set Col or ( Col or. bl ue);

g. drawRect (0, O,
getSize().width -1,
get Si ze(). height -1);

g. set Col or (Col or.red);

g.drawstring(text, 15, 25);
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i mport java.awt. Col or;

i mport java.aw . BorderLayout;
i mport java.aw.event.*;

i mport javax.sw ng. *;

i mport java. appl et. Appl et;

public class ApptoAppl extends Appl et
i mpl ements ActionLi stener {

JLabel text;

JButton button;

JPanel panel

private bool ean _clickMeMde = true;

public void init(){
set Layout (new Border Layout (1, 2));
set Backgr ound( Col or. white);

text = new JLabel ("I'ma Sinple Program');
button = new JButton("Cick Me");

but t on. addAct i onLi st ener (thi s);
add("Center", text);

add(" Sout h", button);

}

public void start(){
Systemout.println("Applet starting.");
}

public void stop(){
System out. println("Appl et stopping.");
}

public void destroy(){
Systemout.println("Destroy nmethod called.");
}

public void actionPerfornmed(Acti onEvent event){

bj ect source = event. get Source();

if (_clickMeMode) {
text.set Text ("Button dicked");
button.setText ("dick Again");
_clickMeMbde = fal se

} else {
text.setText("I'ma Sinple Progrant);
button.setText("dick M");
_clickMeMbde = true;

}
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/1A Very Sinple Exanple
cl ass Exanpl eProgram {

public static void main(String[] args){

Systemout.printin("l'"ma Sinple Program);
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cl ass LessonTwoA {
static String text = "I'ma Sinple Prograni;
public static void main(String[] args){
Systemout. println(text);
}
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cl ass LessonTwoB {

String text =
static String text2 =

String getText(){
return text;
}

String getStaticText(){
return text2;
}

"I'"'ma Sinple Prograni;
"I"'mstatic text";

public static void main(String[] args){

LessonTwoB progl nstance = new LessonTwoB();

String retrievedText

= progl nstance. get Text ();

String retrievedStaticText

= progl nstance. getStaticText();

Systemout.println(retrievedText);
Systemout.println(retrievedStaticText);
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cl ass LessonTwoC {
static String text = "I'ma Sinple Prograni;
static String getText (){

return text;
}

public static void main(String[] args){
String retrievedText = get Text();
Systemout.println(retrievedText);
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cl ass LessonTwoD {
String text;

LessonTwoD( ) {
text = "I'ma Sinple Progrant;

}

String getText(){
return text;
}

public static void main(String[] args){
LessonTwoD progl nst = new LessonTwoD() ;
String retrievedText = proglnst. getText();
Systemout.println(retrievedText);
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