INTRODUCTION TO JAVASERVER PAGES

avaServer Pages (JSP) is technology developed by
Sun Microsystems that is used to create powerful
and dynamic Web sites.

FEATURES OF JAVASERVER PAGES
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Web Servers

You do not require a dedicated Web server to
publish the JSP pages you create. You can simply
install Web server software on your own computer.
A popular example of Web server software that
includes support for JavaServer Pages is Tomcat.
The Tomcat Web server is commonly used by Web
developers who create JSP pages.

You do not require any special development tools
to create and view JSP pages. All you need is a text
editor and a Web browser.

Servlet Technology

JavaServer Pages is based on servlet technology,
which allows Web developers to use Java code
to create dynamic Web pages. JavaServer Pages
simplifies the process of creating dynamic pages
using Java.

Create Dynamic Web Sites

Dynamic Web sites contain Web pages that
display constantly changing content. Using
JavaServer Pages, you can determine the content
a Web page displays, depending on many
different factors. For example, you can have a
page automatically present different content to
users depending on the current date or the user's
location. Dynamic Web pages are more useful

to each individual user than static Web pages.

Versions

JavaServer Pages 1.1 is the current version of
JavaServer Pages, although the specification for a
newer version 1.2 has been proposed. On average,
a new version of JavaServer Pages is produced each
year. Each new version offers more features than
previous versions of the technology. The Web
server you are running will determine the version
of JavaServer Pages you can use and the tasks you
can perform.

Server-side Processing

JavaServer Pages uses a JSP engine that is part of
the Web server, so the processing of JSP code takes
place on the server. When a user requests a JSP
page, the JSP engine processes the page and then
sends the result as HTML code to the user's Web
browser. This allows JSP pages to be viewed by
every Web browser.

Programming Languages

The Java programming language forms the basis
of JavaServer Pages technology. The version of
Java you use depends on the Web server you
are running and the version of JavaServer Pages
technology you are using.

JSP Implicit Objects

JSP includes implicit objects that can be used to
perform specific tasks. For example, the session
object can be used to store session information
about a client computer as the client navigates

a Web site. Other commonly used implicit

objects include the response object, which sends
information to a client, and the request object,
which retrieves and controls information sent

from a client to the Web server.

Create Interactive Web Sites

Interactive Web sites contain Web pages that
exchange information between the Web site
and the user. JavaServer Pages allows Web
developers to easily create Web pages that
process information from a user and then
generate content depending on the information
submitted by the user. Interactive Web sites
allow Web developers to tailor the content

of Web pages to better appeal to the user.

Work With Databases

An important feature of JavaServer Pages is the
ability to connect to a database. JSP pages can

be used to make information stored in a database
available to the users who visit a Web site. Using
databases to store information and JSP pages to
access the information is an efficient method of
displaying up-to-date information in a Web site.

JavaServer Pages can also allow users to manipulate
the data in a database. For example, a JSP page can
be used to add, delete or edit records in a database.

Increased Security

Because JavaServer Pages code is processed on
the Web server, the user cannot access the code
used to create a JSP page. This makes it safer to
work with sensitive data, such as login names
and passwords. If a user views the source code
of a JSP page within a Web browser, all the user
will see is the HTML code that was generated
by the Web server to create the page, not the
JavaServer Pages code itself.

Using JavaBeans

JavaBeans are re-usable components that allow
Web developers to keep the Java code for a JSP
page separate from the HTML code for the page.
This helps prevent the code on a JSP page from
becoming long and difficult to work with and
allows Web developers to share and re-use Java
code. JavaBeans also enable specialization when
developing a Web site by allowing experts in Web
page design to work with the HTML content for
a page while programmers develop the Java code
for the page.

Using Custom Tags

JavaServer Pages technology allows Web developers
to create their own custom tags that perform
specific tasks. Like JavaBeans, tag libraries are
re-usable components that help keep the Java

code for a JSP page separate from the HTML code
for the page. Once a tag library containing the

code for a custom tag has been created, the
custom tag can be used in JSP pages.
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PROGRAMS FOR CREATING JAVA CODE

The first step in creating Java programs is to select the
method you want to use to create the Java programming
code, or source code.

INTRODUCTION TO JAVA

applications for the World Wide Web. Java was
originally developed by Sun Microsystems in
1991 for use in consumer electronics such as handheld
computers and television sets, but the language was
later modified for use on the Web. Java is now a
full-featured programming language that is easy to
use and understand.

J ava is a programming language used to create

Java is the main programming language used in
JavaServer Pages. While in-depth knowledge of Java is
not required, in order to effectively use JavaServer Pages
you need to understand the basics of the language. A
thorough understanding of Java will enable you to create
more sophisticated, versatile and efficient JSP pages.

You can also utilize your knowledge of Java to work
with other Java-based technologies, such as JavaBeans.

The popularity of JavaServer Pages is partly due to the
fact that people who are already familiar with the Java
programming language do not need to learn a new

programming language in order to use JavaServer Pages.

Since JavaServer Pages uses Java code to create Web
pages, programmers can use their existing knowledge
of Java to create JSP pages. JavaServer Pages also uses
programming code that is unique to JavaServer Pages
and is not strictly Java code.

Features

Java includes a number of features that make the
language ideal for use on the Web. Java programs
transfer quickly over the Web since the language

was created to be portable and file sizes are small.

In addition, Java is platform independent. This means
that a Java program can be run on any computer that
has a Java virtual machine, regardless of the operating
system the computer uses. This feature is invaluable
for use on the Web, where computers using various
languages and environments must interact.

Object-Oriented

Java is an object-oriented programming language,
so if you understand the fundamentals of how
Java works, you will understand the fundamental
concepts of object-oriented programming.
Object-oriented programming is a type of
programming that treats separate pieces of code
as distinct modules, or objects. It is often easier
to learn object-oriented programming if you do
not have vast experience with programming
languages that are non-object-oriented. Despite
its apparent initial complexity, object-oriented
programming is easy to learn.

Bytecode

When a Java program is compiled, the program is not
immediately translated into machine code, which are
instructions specific to a particular operating system.
Instead, it is compiled into an intermediate language,
called bytecode, that can be interpreted by a Java
virtual machine. When the Java program is run on a
computer that has the Java virtual machine, the Java
interpreter translates the bytecode into code that the
computer running the program can understand.

Text Editors

Since all Java source code is plain text, you can
use a simple text editor to create the source code.

For Non-Windows Operating Systems

There are many text editors that can be used to create
Java source code on UNIX computers. Most UNIX
computers have multiple text editors installed by default.
Text-based editors such as vi and Emacs are very popular
and can be configured to suit your needs. If your UNIX
system has a graphical interface, like GNOME, then

you should already have access to graphical text editors,
such as gnotepad+.

On the Macintosh operating system, you can use the
SimpleText text editor included with the system.

Notepad

Microsoft Notepad is a simple text editor available
on all computers running the Windows operating
system. Most operating systems contain a text
editor similar to Notepad. While very basic,
Notepad is more than adequate for creating
source code and is widely used by programmers.

UltraEdit

UltraEdit is a sophisticated text editor popular
with many programmers. UltraEdit’s advanced
features include syntax highlighting, which
highlights the Java code to make the code easier
to read, and the ability to save Web pages directly
to a Web server. UltraEdit is a shareware program
available at www.ultraedit.com.

Security

Java provides a number of advanced security
features, such as access controls, which are not
offered by many other programming languages.
Java programs may contain viruses or code that
can cause computer problems. Java’s access
controls allow programmers to use untrusted
Java code in their programs without putting
their systems at risk.

HTML Editors

HTML editors are programs specifically designed to
help you create Web pages. Compared to text editors,
HTML editors usually offer more advanced features
to help you work with HTML and Java code.

BBEdit

BBEdit is a sophisticated HTML editor for the
Macintosh operating system. BBEdit makes it
easy to create JavaServer pages and is available
at www.barebones.com.

HomeSite

Allaire's HomeSite is a comprehensive HTML
editor designed for creating Web pages on the
Windows operating system. HomeSite is suitable
for beginners creating a small number of Web
pages and for experienced Web masters producing
complicated Web pages and Web sites. HomeSite
includes syntax coloring for JavaServer Pages code
and allows you to view the results generated by
the code within HomeSite. HomeSite is available
at www.allaire.com.

Integrated Development Environments

Instead of a text editor, you can use a Java Integrated
Development Environment (IDE). An IDE is a program

that allows you to create, execute, test and organize your
source code. IDEs often contain additional features such
as sample code, reusable components and troubleshooting
capabilities. IDEs are commonly used to create larger
applications and to enable multiple programmers to work
on a single project at the same time.

JBuilder

Borland’s JBuilder is one of the more popular

Java IDEs. JBuilder is a sophisticated, full-featured
IDE that can be used to create JSP pages and
complex Java applications. JBuilder is also available
for various UNIX operating systems. JBuilder is
available at www.borland.com/jbuilder.
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programming languages, such as C++ and Perl. While

object-oriented programming languages use the same
concepts, the terminology and coding systems sometimes
differ. For example, in Perl, a single value in an object is
referred to as a property. In Java, this is referred to as a field.

J ava shares many concepts with other object-oriented

JAVA CONCEPTS

The amount of object-oriented programming a Web site
requires depends on the size and scope of the Web site.
It also depends on where you store the Java code. Storing
the Java code in the JSP pages themselves requires much
less object-oriented programming than storing the Java
code in external modules, referred to as JavaBeans.
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Classes

A class is the Java code that serves as a template or
plan for creating objects, which are the core features
of object-oriented programming. A single class can
be used to create many objects. For example, a class
containing code for generating messages can be
used to create an object that displays a welcome
message at the top of each Web page. The same
class can be used to create another object that
displays copyright information at the bottom of a
page. Classes can be used and shared by more than
one Java program and therefore help programmers
avoid having to constantly rewrite the same type of
code.

Objects

An object is a package of code that is
composed of data and procedures that make
use of the data. Objects have two primary
functions—to store information and to perform
tasks. Objects contain fields, which are used

to store information, and methods, which are
used to perform tasks. Objects can be created
to perform a single task or a range of related
tasks. Multiple objects can be created using the
same class. When an object is created, it is said
to be an instance of the class used to create the
object.

Fields

Fields, also known as data fields, are the properties or
attributes associated with an object. In comparison to
other programming languages, fields can be thought
of as variables of the class. Fields can store different
types of data, such as strings of text, integers and
references to other objects.

Changing the value of an object's fields usually affects
the behavior of the object. For example, in an object
used to display a changing message on a Web page,
a field may be used to specify how often the message

changes. With a field value of 1, the message will be
updated once every minute. When the field value is
changed to 60, the message will be updated once an
hour.

When multiple objects are created using the same
class, it is typical for the objects to be the same except
for the values held in the objects' fields.

Methods

Methods are code that objects use to perform
a specific task. A class used to create objects
can contain multiple methods. The methods
in a class usually perform related tasks.

For example, in a class used to format text
information on Web pages, one method may
be used to generate the code needed to format
the headers of paragraphs. Another method
may be used to format information in a table.
The behavior of methods may be influenced
by the values stored in the fields of the object.

Arguments

One or more values, called arguments, may be passed
to a method to provide the method with input data or
additional information about how to perform a task.
For example, when using a method that creates tables
on a Web page, you may need to pass the number of
rows and columns for a table to the method. Some
methods do not require any arguments.

Return Values

A method may return a value after performing a
specific task. The return value may indicate the result
of a calculation or it could indicate whether or not
the task was performed successfully. For example,

a method that writes information may return a

true or false value, which the program can use to
determine the next code that should be executed.

Object Relationships

The following diagram shows how a single class can be
used to create multiple objects, each with its own distinct

fields and methods.
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Data Hiding

Data hiding makes classes easier to use
by hiding the fields and methods of the
classes from other parts of the program.
The program then has to know only

how to access the class, not the internal
workings of the class. Data hiding is
often used in programs to protect classes

Car
Create/Instance Create Instance

X
}

myCar yourCar
FIELDS FIELDS
Color: Blue Color: Red
Speed: 60 mph Speed: 80 mph
METHODS METHODS

Start Engine Start Engine
Accelerate Accelerate

from tampering and to ensure that the
methods of the classes are used as
originally intended. A programmer can
modify and maintain the code within the
class without affecting the programs that
use the class. This also helps ensure that
objects developed by multiple people are
compatible.
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classes that you can use in your programs. The Java
class library is also known as the standard class library
or the Java Applications Programming Interface (Java API).

T he Java class library is a collection of predefined

Classes

Some predefined classes are used often in Java
programs, such as those used to display output,
while other classes are used infrequently, such

as the classes used to create Graphical User
Interfaces (GUIs). The classes included in the Java
class library are available to every Java program
you create. Using the predefined classes in the
Java class library saves you time and effort when
creating programs.

Java Class Library Installation

The Java class library is installed automatically
when the Java Software Development Kit is
installed on a computer. The Java class library is
stored in a Java archive file named rt.jar in the lib
subdirectory of the jre directory. The jre directory
is located in the main Java SDK directory. You do
not need to adjust any settings on your computer
to specify the location of the Java class library
before using a class from the library in your code.

Packages

The classes that make up the Java class library
are organized into packages. A package is a set
of related classes stored in a separate directory.
For example, classes that are used to generate
output are stored in a different package than
classes used to process data from a database.
Generally, classes stored in the same package
can easily access each other.

Package names are based on the directory
structure that stores the classes in the package.
For example, the classes in the java.util
package are stored in the util subdirectory

of the java directory.

Import Packages

You can import a package from the Java class library
into a Java program. This allows you to efficiently
use all the classes in the package. The java.lang
package is automatically imported into every Java
program you create. For more information about
importing a package, see page 52.

Create Packages

In addition to using predefined classes from Java class
library packages, you can author your own classes and
store them in packages you create. For example, if you
create three classes to work with a Web site, you could
store these classes in a package named website. You
could then use the classes from the package when
creating other Java applications. For more information
about creating packages, see page 50.

Commonly Used Java Class Library Packages

The Java class library contains more than 70 packages.
The following is a list of some of the most commonly
used packages in the library.

java.io

Contains classes that allow Java programs
to perform data input and output tasks.

java.lang

Contains the fundamental classes of the Java
programming language and is automatically
loaded by the Java compiler.

java.math

Contains classes that allow Java programs
to perform arbitrary-precision arithmetic.

java.lang.ref

Contains classes that allow Java programs
to interact with the garbage collector, which
performs memory management tasks.

java.lang.reflect

Contains classes that allow Java programs
to obtain information about the variables
and methods of loaded classes.

java.security

Contains classes that allow Java programs
to carry out security procedures, such as
controlling access and encrypting data.

java.sqgl

Contains classes that allow Java programs
to access and process data from a database.

java.text

Contains classes that allow a Java program
to manipulate strings, dates, numbers and
characters.

java.util

Contains utility classes that allow Java programs
to perform various tasks such as date and time
operations and random number generation.

java.util.jar

Contains utility classes that allow Java programs
to read and write Java ARchive (JAR) files.

java.util.zip

Contains utility classes that allow Java programs
to read and write ZIP files.

javax.swing

Contains classes for creating Swing Graphical
User Interface (GUI) components. Swing GUI
components can be used on all platforms.
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are several conventions you should know. For more
information about the conventions used in Java, you
can consult the Java SDK documentation.

T o use the Java programming language effectively, there
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Semicolons

Most Java statements end with a semicolon (;). Java
statements that include a block of code, known as the
body of the statement, are the exception. Examples of
these types of statements include methods, conditional
statements and statements that create a loop. The Java
compiler will stop compiling code and report an error if
a required semicolon is missing or a semicolon is used

where one is not needed. When an error occurs due to
the omission or misplacement of a semicolon, the Java
compiler may indicate that the error is in the statement
following the actual location of the error. To avoid these
types or errors, you should always review your Java
code carefully before compiling the code.

White Space

White space is the term used to describe
characters that are not displayed or printed,
such as spaces, tabs and newlines. Using white
space in your Java code can greatly improve
the readability of your code. For example,

x + 1/ age is easier to read than x+1/age.

The Java compiler ignores white space. This
means that using white space will not affect
the speed at which your Java code is compiled.

Comments

You can include comments in your Java code

to explain important or difficult sections of

code. Adding comments to your code is a good
programming practice and can help make the code
easier to understand. Comments are particularly
useful if you or someone else will need to modify
or troubleshoot the code in the future. For more
information about adding comments to your Java
code, see page 15. Using descriptive names for
items such as classes, methods and variables can
also make your code easier to understand.

Braces

Java statements that include a body use braces {} to
indicate the beginning and the end of the body. A body
often contains several statements. If a statement block
contains only one statement, braces are typically not
required. There are two accepted formats that you can
use when including braces in your Java code. You should
choose one format and then use that format consistently
throughout your code.

The most widely used format places the opening brace
on the same line as the Java statement. The closing brace
is placed on its own line and in the same column as the
first character of the Java statement that uses the braces.

Example:

public static void main(String[] args) {
System.out.println("Hello.");
System.out .println("My name is Bob.");

The second format places each brace on its own line.
The braces are in the same column as the first character
of the Java statement that uses the braces. This format
is easier to read, but adds more lines to your Java code.

Example:
ublic static void main(String[] args)

System.out.println("Hello.");
System.out.println("My name is Mary.");

Indenting

When working with a Java statement that includes a
body, you should always indent the code in the body.
Indenting makes your code easier to read. Tabs or
spaces can be used to indent code. To keep your
Java programs consistent, you should use the same
indenting style in all your code.

Code without indents:
ublic static void main(String[] args)

int counter = 1;
while (counter <= 5)

System.out.println(counter) ;
counter++;

Code with indents:
?ublic static void main(String[] args)

int counter = 1;
while (counter <= 5)

System.out .println(counter) ;
counter++;

Keywords

The Java programming language includes many
keywords. A keyword is a word reserved for use
only by Java. You cannot use keywords as variable
names or values in your code. If you use a Java

keyword inappropriately, the Java compiler will
usually detect the error and stop compiling the
code. The following table displays a listing of
Java keywords:

abstract else
boolean extends
break false

byte final

case finally
catch float

char for

class goto

const if
continue implements
default import

do instanceof
double int

interface super
long switch
native synchronized
new this

null throw
package throws
private transient
protected true
public try
return void
short volatile
static while
strictfp




INSTALL THE JAVA SOFTWARE

DEVELOPMENT KIT

collection of programs used to compile and execute

Java programs. You need to install the Java SDK in
order to install the Tomcat Web server, which allows you
to create and test JavaServer Pages.

T he Java Software Development Kit (SDK) is a

The Java Software Development Kit is constantly being
updated. A recent release of the Java SDK for Windows is
included on the CD-ROM disc that accompanies this book,
but you should make sure you use the latest release of the
kit. More information about the latest release of the Java
SDK is available on the Java Web site at java.sun.com.

The Java SDK is also currently available for the Sun Solaris
and Red Hat Linux platforms. Downloading and installation
instructions are available at the Java Web site.

On the Windows platform, the Java SDK is installed using
a standard Windows installation program. The Java SDK

INSTALL THE JAVA SOFTWARE DEVELOPMENT KIT

installation program selects a folder where the kit will

be installed for you. It is recommended that you accept
this folder. During the installation, you can select which
components of the Java SDK you want to install, such as
demos. It is recommended that you install all the available
components.

The installation program allows you to choose to view a
README file that contains information about the release
of the Java Software Development Kit you installed and
any last minute changes to the documentation. If you
choose to display the file, it will open when the installation
is complete. You should carefully review the README file
for any new release of the Java SDK you install.

Once the Java SDK has been installed, you should restart
your computer, particularly if you are upgrading from an
older release of the Java SDK.
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EX]H The Java SDK installation program is over
20 megabytes (MB) in size. If you are

using a modem to connect to the Internet,
the program can take a few hours to
download. For convenience, you may want
to start the download and let it continue
through the night.

If you already have a previous release of
the Java SDK installed on your computer,
it is recommended that you uninstall the
previous release before upgrading to the
latest release of the Java SDK.

The Java SDK documentation can be
downloaded separately from the Java Web site.
It is recommended that you install and review
the Java SDK documentation, particularly if you
will be creating your own Java applications.

After installing the Java Software Development Kit,
you may want to add the location of the Java SDK
programs to the path variable of your computer's
operating system. Setting the path variable will
allow you to run your Java programs from any
folder on the computer without having to type the
full path to the Java compiler and interpreter. Refer
to the documentation that came with the Java SDK
and your operating system documentation for
information about changing the path variable.
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DECLARE A CLASS

you can begin creating Java programs. When creating

Java programs, the first step is to declare a class. A
class is the smallest unit of Java code that can be run and
is the fundamental structure that Java applications use to
group together related code. For example, a class called
CheckText may contain all the code required to analyze and
validate a string of text. The CheckText class can be used
on its own in a program or used in conjunction with other
classes. All Java applications must include at least one class.

3 fter installing the Java Software Development Kit,

Java classes are declared using the keyword class
followed by the class name. The class name should be easy
to understand and should indicate the purpose of the class.
The class name is followed by a pair of braces { }. All
methods and Java code in the class must be placed
between the braces. The code between the braces is
referred to as the body of the class and is made up of

methods, which are structures that contain the Java code
for specific actions. For more information about declaring
a method, see page 16.

The class name you choose must be the same as the
filename with which the program is saved. For example,
if the class in your Java program is called DisplayText, the

program must be saved with the filename DisplayText.java.

It is also important to note that Java is a case-sensitive
language. If the program is saved with the filename
displaytext.java, an error may occur when you attempt
to compile the program.
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( )
Class names can begin with any letter, an You should always include comments to
underscore (_) or the symbol 3, £ or ¥. Class make your Java code easier to understand.
names cannot begin with a number or contain Comments are helpful if you or other people
any punctuation, such as a period or a comma. need to modify or troubleshoot the code.
Class names also cannot be the same as any of Any code you write should include comments
the Java reserved words, such as do, while or that indicate the author's name and the main
public. These naming rules also apply to the purpose of the program. Comments are
naming of methods, fields and parameters in preceded by // and can be included at the
Java code. end of a line of code or on a separate line.

Example:
Author: Martine Edwards
You may \.’vant to add comments that span c/:{ass DisplayWelcome // A welcome message
multiple lines to your Java code. To do so,
type /* before the first line of the comment // The body of the class
and */ after the last line of the comment.
Example:
/*
This Java application
displays a welcome message when
the program is executed
*/
. J
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File Edit Seach Help

File Edit Seach Help

class |

KN start the text editor H Type class.

you will use to create a
Java program.

class|DisplayWEICDme

/W

= 3 Type the name of the

class you want to create.

File Edit Search Help File Edit Seach Help
class DisplayWelcome class DisplayWelcome
—It {
L
gl
/Wf /\_/v
1 Type an opening brace E Press Enter to create = 6 | Type a closing brace Note: To declare methods for
to mark the beginning of blank lines where you to mark the end of the the class you created, see
the body of the class. will type the body of the body of the class. page 16.

class.




DECLARE A METHOD

declared for the class. Methods are similar to
subroutines and functions that are found in other,
non-object-oriented programming languages. Methods
contain lines of code that perform a specific task, such
as displaying an invoice or calculating the final total of
an invoice.

O nce a class has been declared, methods can be

Using methods makes it easy to re-use sections of code
and allows you to group lines of code into smaller, more
manageable sections. This makes it easier for people to
understand and troubleshoot the code.

You can use method modifiers, such as public and
static, to tell Java how a method is to be used. The
public method modifier is an access modifier that
indicates that this method can be used by other classes
that you create. A static method modifier indicates that
the method can be used by any program without having
to create an object of the class that declares the method.

A method declaration should also include a return type.

A return type specifies the type of value the method returns.
If a method does not return a value to the code, the return
type should be void. For more information about return
values in methods, see page 38.

The name of a method is followed by parentheses, such as
Displaylnvoice().

Every Java application must have a method called main,

in which all the other methods required to run the program
are called. The argument String[] args must be placed
within the parentheses at the end of the method name for
a main method. This argument indicates that the method
can accept strings passed from the command line when
the Java program is executed.

The method declaration ends with a pair of braces. The
code that makes up the body of the method is placed
inside the braces.

JAVA BASICS

the class that contains the method.

The name of the method should indicate the
purpose of the method. A method name can
consist of multiple words. To make the name
easier to read, you can capitalize the first
letter of each word, such as DisplayMyName.

You can use different access modifiers when
declaring a method, depending on how the
method will be accessed. The public access
modifier indicates that the method can be
accessed by any class and subclass within any
package. The protected access modifier
indicates the method can be accessed by any
class within the same package and any subclass
of the class that contains the method within a
different package. The private access modifier
indicates the method can be accessed only by

A method can generate a result which is
returned to the code. The return type for
a method that returns a value can be any
valid data type in Java, such as String,
byte or boolean. The body of a method
that returns a value must also include a
return statement. An error may occur if
the data type of the value that is returned
does not match the return type specified
in the method declaration.

Every main method must include the
public, static and void method
modifiers. If one or more of the method
modifiers are entered in a different order,
the code may generate an error message.

DECLARE A METHOD

File Edit Seach Help

File Edit Seach Help

class DisplayWelcome

{
public static

class Displayllelcome

{
public static |void

Note: Amain method must
include the public and
static method modifiers.

—n In the body of a class,
type the method modifiers
for the method you want
to declare.

File Edit Search Help

File  Edit

Search Help

class DisplayWelcome

{
public static void main{String[] argsf)

/W

3] Type the name of the

= 2 Type the return type
method followed by ().

of the method.

Note: A method that does not
return a value must include the
void return type.

{

H

/\N

Note: The arguments of a
main method must be
Stringl[] args.

—ﬂ Between the parentheses,
type any arguments the
method requires.

,

= 5| Type

closing braces that will

class DisplayWelcome

public static void main(String[] args)
{
I '

T e ——

M To create the body

the opening and
of the method, see

contain the body of the page 18.

method.
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EXIH To start a new line at the end of a line of text, you can
use the escape sequence \n. Using the escape sequence

CREATE THE METHOD BODY \n allows you to display text over multiple lines.

class MyIntroduction q q
he body of a method contains the Java code that is Methods can be used to display information on a user's Y MTK.naffle is “f’l?rtlne Edwards.
used to perform a task and must be created within screen. To display information, System.out .print ?ublic static void main(Stringl[] args) S SRUYESESER oV el roc At
the method's braces {}. can be used. The System object is included in the Java

System.out.print ("My name is Martine Edwards." + "\n");

SDK and is created automatically when a Java program System.out.print ("This is my first Java Program." + "\n");

is executed. The out field is used to send information
to the standard output device, typically the screen. }
The print member takes an argument that must be
enclosed in parentheses. System.out .print can
be used to display any type of data used in Java. When

The code in the body of a method is often used to call, or
access, another method. The called method can be declared
in the same class or in a different class. Re-using methods
saves you time and effort when writing Java programs. For
example, if you create a method that displays your name

and e-mail address, the same method can be used in an . s . . The classes and methods included with the Java System.out .println can also be used
Java application yoil create. Y ;ﬁ mgt syStemt' gut 'plrlné: 'to d'SFt)Iatly & Gl 'nE of text, Software Development Kit are collectively known to start a new line.

- I SENUSHDCICNCIOSCOINIG U0 NN, as the Java class library, also called the Java E—
The Java Software Development Kit includes many df’isses Once you have finished creating the code for your Java Application Programming Interface or Java API. Systeg.o.ut.println("'[‘l'le Java program has been executed.");
and methods that can be used to perform a wide variety program, save the code as a text file with the .java The Java SDK documentation describes all the System.out.printin("Have a good day."); '
of common tasks. For example, the Java SDK includes a extension. The name of the file must be exactly the classes and methods available in the Java class '
class called math. The math class contains several methods T B R TR GR T (e s el res] in (s sl library. If you have not already installed the

that perform mathematical calculations. For example, to
determine the square root of a number, you can simply
call the sqrt method from the math class.

Java SDK documentation, you can obtain the
documentation on the Web at java.sun.com.

CREATE THE METHOD BODY
B e Novm | —

ed otepad ed otepad & Untitled - Notepad | _ [ x|
File  Edit Search Help File Edit Search Help File Edt Seach Help Fie Edt Seach Help
class DisplayVWelcome class DisplayWelcome class DisplayWelcome zl‘“s bisplaydelcone =
public static void main{String[] args) public static veid main(String[] args) public static veid main(String[] args) e i 2]
] System_out _print(”The Java program has been executed. "); System.out.print{"The Java program has been executed. "); Iaiﬁ‘ha j & o B
¥ System.out.print(“Have a good day."); System.out.print("Have a good day.");
H H } H
H H
Desktt‘m
72 %%
)
My Documents
Myc;_:\a;mer
BE.C
MyNe%\nijkPl... File name: ||"D\splay\/v'e\come.\ava" ILI || Save
Save as upe: [Tewt Documents =1 Cancel
2|
B Enter the code that 1 1n the body of the method, M In this example, = 3| Type any arguments M String arguments must SAVE JAVA CODE M You may need to place
declares the class and the type the code for the task you System.out.print the code requires. be enclosed in quotation —E save the Java code as a text file, guotation marks around
method you want to use. want to perform. is used to display marks. the name of the file.
output. —M The name of the file must be

M You are now ready to
compile the Java code.
See page 20 to compile
Java code.

exactly the same as the name of
the first class in the code. The
filename must also have the .java
extension.




COMPILE JAVA CODE

bytecode. Bytecode contains instructions that the

C ompiling Java code converts the source code into
Java interpreter executes.

A Java compiler is required to compile Java code. The Java
Software Development Kit includes a Java compiler called
javac. The javac compiler can only be executed from the
command prompt. If you are using a Windows operating
system, you will need to open an MS-DOS Prompt or
Command Prompt window to use javac.

To compile Java source code, you enter the name of the
Java compiler, such as javac, at the command prompt,
followed by the name of the file that stores the code
you want to compile. The filename must have the .java
extension. Depending on whether you have added the
location of the Java SDK programs to your operating
system's path variable, you may need to specify the

full path to the Java compiler, which is typically

COMPILE JAVA CODE

c:\jdk1.3\bin\javac. For information about setting the path
variable, refer to the Java SDK installation instructions or
your operating system's documentation.

Before compiling Java code, the Java compiler checks the
code for errors. If an error is found, the code will not be
compiled and an error message will be displayed.

If the Java code is successfully compiled, the resulting
bytecode will be saved in a new file with the .class
extension. The name of the new file is taken from the
name of the file that stores the Java source code. For
example, when the code in a file named Program.java
is compiled, the bytecode is saved in a file called
Program.class. The filenames of Java programs are
case sensitive on most platforms.

Once Java source code has been compiled, the Java
program is ready to be executed.

JAVA BASICS

When compiling Java source code, there are
two main types of errors that can occur.

Java SDK Errors

If your operating system cannot locate the Java
compiler, a problem may have occurred when
the Java SDK was installed. Java SDK errors
usually result in an error message such as "bad
command or file name." To correct this type of
error, first determine the correct path to the
compiler. If you cannot locate the Java compiler,
try re-installing the Java SDK. If you were able
to confirm the path to the compiler, ensure that
you have not made any typing mistakes in the
path.

Source Code Errors

A wide variety of errors can occur in Java source
code. When the Java compiler finds an error in source
code, the compiler displays an error message that
usually specifies the error type and where the error
was detected. For example, the error "Program.java:5:
invalid method declaration" indicates that an error
involving a method declaration was generated at line
5 in the Program.java file. It is important to note that
the line number indicates the line that the compiler
was processing when the error was detected, which
is not necessarily the line that contains the error.

1% M5-D0S Prompl

C:\WINDOWS>cd\java

(1) Open the window that
allows you to work at the
command prompt.

4 Move to the directory
that stores the Java code
you want to compile.

2 M5-DD5 Promp

C:\java>javac

—E To compile the Java
code using the javac
compiler, type javac.

M If you have not added
the location of the javac
compiler to your operating
system's path variable, you
will need to type the full
path to the javac program.

/2 M5-DDS Promp

3 Type the name of the file
that stores the Java code you

C:\java>javac Displaywelcome.java

the Java code.

want to compile, including
the .java extension.

E press Enter to compile —M If the Java code was

"2 M5-DOS Prompt

C:\WINDOWS>cd\java

C:\java>javac Displaywelcome.java

Note: If an error message
appears, the Java code was
not successfully compiled.

successfully compiled, the
command prompt re-appears.

B The Java program is now
ready to be executed. See
page 22 to execute a Java
program.




EXECUTE A JAVA PROGRAM

nce the Java compiler has converted the
O source code for a Java program into bytecode,
the program can be executed.

Bytecode must be processed by the Java interpreter

before the code can be executed. When you execute a
Java program, the Java interpreter first checks the bytecode
to ensure the code is safe to execute and then it interprets

and executes the instructions contained within the bytecode.

The instructions in the bytecode are executed by the Java
interpreter in what is called the Java Virtual Machine, or
JVM. The Java virtual machine enables Java programs to

be executed in a controlled environment. This environment
may also protect your computer from harmful code that
may be included in Java programs.

The Java interpreter that comes with the Java SDK is called
java and is typically stored in the c:\jdk1.3\bin directory.

Like the Java compiler, the Java interpreter must be run at
the command prompt. The Java interpreter is a stand-alone
program, but the interpreter can also be integrated into
other programs, such as Web browsers. This allows you

to execute your Java programs on different platforms.

To evoke the Java interpreter, type the name of the
interpreter followed by the name of the bytecode file.
You should not type the .class extension. For example,
to execute the instructions in the Program.class file,
type java Program.

If the Java program executes successfully, the results

of the program will be displayed. If the Java interpreter
encounters any errors, it will stop executing the program.
Most errors encountered at this stage are usually related
to the use of incorrect filenames or paths.

JAVA BASICS

How Java Code Is Processed

011011110000101
100110001111010
010110011011101
011101101001110
111011010011001

l

Java Compiler ] [ Bytecode |

Java Virtual Machine ]

[ Application

EXECUTE A JAVA PROGRAM

1% M5-D0S Prompl

C:\WINDOWS:>cd\java

(1) Open the window that
allows you to work at the
command prompt.

74 Move to the directory
that stores the bytecode
for the Java program you
want to execute.

—E To execute the instructions

2 M5-DD5 Promp

C:\java>java

M If you have not added
the location of the Java
interpreter to your
operating system's path
variable, you will need
to type the full path to
the Java interpreter.

in the bytecode using the Java
interpreter, type java.

/2 M5-DDS Promp

C:\java>java DisplayWelcome

3 Type the name of the file
that stores the bytecode for
the Java program you want
to execute.

E Press Enter to
execute the program.

1’2 M5-DDS Promp!

C:\WINDOWS>cd\java

C:\java>java DisplayWelcome
|The Java program has been executed. Have a good day.
C:\java>

— The results of the
program are displayed
on the screen.




CREATE AN OBJECT

bjects are created using classes. An object usually
O contains at least one method that specifies the

behavior of the object. Objects may also contain
fields. For information about fields, see page 26.

The first step in creating an object is to create a class that
will serve as a template for the object. In its simplest form,
this type of class contains a class declaration, a method
declaration and a method body. The method body contains
code defining specifications for the object, such as the
tasks the object will perform. This type of class is not
executed as a stand-alone program and therefore does

not need to use the main method. Before the class can

be used to create an object, you must compile the code
for the class.

Once you have created and compiled the class that serves
as a template for an object, you can use a stand-alone

program to create, or instantiate, the object. To instantiate
an object, you must assign the object a name, which is
used to access the object. You then use the new operator
and the name of the class that defines the object to create
the object. You can create multiple instances of an object
within a program.

After creating an object, you can access a method of the
object. This allows the object to take on the characteristics
defined in the class. To access a method, you enter the
name of the object and the name of the method, separated
by a dot. For example, if you create an object named
'employee' that contains a method called DisplayName,
you would access the method by entering
employee.DisplayName.

JAVA BASICS

The directory you should use to store files
you create for Java programs depends on the
setup of your computer. In most cases, you
should have a specific folder dedicated to
Java program development. Regardless of the
location you choose, you should always store
the class file that defines an object and the
file that instantiates the object in the same
directory.

It is very rare that an object will be made up
of only a single method. In most cases, objects
are more complex, containing a wide range

of related methods and fields that dictate the
behavior of the object.

The fields and methods of an object are
also referred to as members. Fields and
methods that are available when an object
is instantiated and are unique to that object
are called instance members.

The ability to create objects is an important
feature of JavaServer Pages. JavaServer Pages
technology makes use of JavaBeans, which

are a form of class file used to create objects.

While it is possible to create JSP pages
without knowing how to create objects,
the flexibility and efficiency of your pages
will be limited.

CREATE AN OBJECT

a Untitled - Notepad
File Edt Search Help

a Untitled - Notepad
File Edit Search Help

class AuthorInformation

{

static String Emailaddress()}
{

b

return message;

String message = "me@my1nst.cnm"1

/W

DEFINE THE OBJECT

&l To create a class that
will serve as a template for
an object, enter the code
that defines the class and
method you want to use.

1 in the body of the
method, type the code that
defines the object you want
to use.

E Save the class as a text

Note: This class does not need

4 Compile the Java code.
to use the main method.

24

file with the .java extension.

class qo

public static void main(String[] args)

| AuthorInformation|object! =

/\N

3 In the body of the
method, type the name
of the class you created
in step 1.

—id Type a name for the
object, followed by =.

INSTANTIATE THE OBJECT

—H To create a stand-alone
program that will instantiate
the object, enter the code
that defines the class and
method you want to use.

a Untitled - Notepad
File  Edit Search Help

class qo

public static void main({String[] args)

AuthorInfornation object1 =[new[AuthorInformation( );
|System.uut.printquhject1.Emailnuuress( HH;
¥ [ |

@ 5| S5 Al

IC:\WINDOWS>cd\java
C:\java>javac go.java
C:\java>java go

C:\java>

#stan| | @ & =5 > ||[@EMs-00S Prompt

- 1z00PM

/\N’
—E Type new.

—m To access the method of

the object, type the name
of the object followed by a
period. Then type the name
of the method you created
in step 1, followed by ().

i Type the code that uses
the object.

] Type the name of the
class you created in step 1,
followed by ().

12} Compile the Java
code and then execute
the program.

M The results of using
the object are displayed.




WORK WITH OBJECT FIELDS

data field, to hold information about an object.
The information contained in an object's fields
determines the properties and attributes of the object.

Y ou can create an object field, also referred to as

When objects of the same class are created, the objects
have the same methods, but some or all of the object
fields may hold different information. For example, each
object created from the Employee class may have an object
field called empNumber that stores the unique employee
number for each object.

Object fields must be declared in the class body, outside
of any methods. This allows the field to be used as soon
as the object is created. You must specify an access
modifier for an object field you create, as well as the
data type that the field will store. For information about
access modifiers, see page 16. For information about
data types, see page 30.

WORK WITH OBJECT FIELDS

Most object fields are created with an initial value. You
can later change the value of an object field as you would
change the value of a variable. Changing the value of an
object field may change the way some of the methods

of the object behave. Object fields may also hold constant
data which cannot be changed.

You can use the dot operator (.) to access an object field
in a program. When specifying the object field, the field
name is separated from the object name by a dot, such
as object.field. The object name is the name that was
given to the object when it was created.

Unlike methods, object field names are not followed
by parentheses. It is possible to have object fields and
methods that share the same name in a program.

JAVA BASICS

A

You can set a default value for an object field by using

a constructor. A constructor is a special type of method
that is always executed each time the class is accessed
and an object is created. This makes constructors useful
for performing initialization tasks for new objects, such
as setting up a connection to a database. A constructor
method must have the same name as the class for which
it is the constructor.

Example:
class AuthorInformation

public int headerlevel;
public AuthorInformation ()

headerLevel = 3;

}Fublic String EmailAddress()

String message = "<h" + headerLevel +
">sandman@myhost .com</h" + headerLevel + ">";
return message;

& Untitled - Motepad
File Edit Seach Help

& Untitled - Motepad
Fie Edit Seach Help

class AuthorInformation

{
___4 public intlheaﬂerLeuelk

public String EmailAddress()
{

String message = "<h" + headerLeuvel +
“»sandman@myhost.com<{/h" + headerlLevel + ">";

return message;

e e

CREATE A FIELD

—n Create a class that will serve
as a template for an object.

3 In the body of the class,
type the access modifier and
data type for the object field
you want to create.

3 Type the name of
the object field.

ﬂ Save the class as a
text file with the .java
extension and then

—E To create a stand-alone

compile the Java code.

class DisplayHame

public static void main{String[] args)

|nuthurInFurmatiun MyObject = new nuthurInFurmatiun();l

e e

USE AN OBJECT FIELD [ in the body of the
main method, type

the code to create an
object using the class

you created in step 1.

Java program, enter the
code that declares the
class and main method.

& Untitled - Motepad
File  Edit Seach Help

class DisplayHame

{

—|Myl]hject.headerLeuel = 3;

public static void main{String[] args)

AuthorInformation HyObject = new AuthorInformation();

Sld 5 S5 Al

C:\java>javac DisplayName.java

IC:\WINDOWS>cd\java

C:\java>java DisplayName
|<h3>sandman@myhost.comdh3>

H

= 7 b assign a value to an
object field, type the name
of the object followed by
a dot. Then type the name
of the field.

/\_/\——'

| [Systen.out.printin(Hy0bject.EnailAddress(});| C:Vava>
H

#stan| | & & 1 > | |[EEHS-00S Prompt
-

- 1200PM

El Type = followed by
the value you want to
assign to the object field.

10 Compile the Java
code and then execute
the program.

=9 Type the code that
uses the object field.

M The results of using the
object field are displayed.
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DECLARE A VARIABLE

example, you could have the variable myAge represent

the value 29. Variables can be used to perform many
types of calculations. Before a variable can be used in a Java
program, you must declare the variable. Declaring a variable
tells the computer to set aside an area of memory to store
information.

ﬁ variable is a name that represents a value. For

A variable can hold only a specific type of data, such as a
text character or a number. When you declare a variable,
you specify the type of data the variable can store. For
example, to specify that a variable will hold only a whole
number that is not a fraction, you would use an integer
data type. To declare a variable that will hold an integer,
place the keyword int before the variable name. For
more information about variable data types, see page 30.

A variable name can consist of multiple words. You can use
a lowercase first letter and then capitalize the first letter of
each of the following words to make the name easy to read.
The underscore character (_) can also be used to separate
the words in the name, such as my_age.

DECLARE A VARIABLE

When you declare a variable, you can assign an initial value
to the variable. To assign a value to a variable, you use the
assignment operator (=). For information about operators,
see page 34.

If you have multiple variables of the same type, you can
declare all the variables on the same line by separating
each variable name with a comma.

Once a variable has been declared, it can be used within
the method in which it was created. If the variable was
created outside of a method, it can be used by any code
within the class. Variables declared outside of a method
should be declared at the top of the class body. For
information about declaring variables in the class body,
see page 56.

PROGRAMMING WITH JAVA

If you have not yet determined the value for
a variable, you can create a variable without
assigning a value. Java will assign a default
value to the variable, but you can later assign
a value in a separate statement.

Example:

int firstvValue;

System.out .println("Welcome to my program.");
firstvValue = 10;

When selecting a variable name, choose a
name that describes the value of the variable.
For example, employeeNumber is more
descriptive than variablel. Also keep in
mind that variable names are case sensitive.
This means the variable AGE will be different
than the variable age or Age.

to understand.

Example:
int minutes;

Any method you use to determine variable names

is acceptable if it makes sense to you and is easy for
other people to interpret. You should consistently
use the style you choose to make your script easier

Typing mistakes are a common source of errors in
Java code. If the Java compiler displays error messages
that refer to undeclared or missing variables, you
should first check to make sure you typed each
variable name the same way throughout your code.

If the name of a variable is not self-explanatory,
you may want to add a comment to the variable
declaration to explain the purpose of the variable.

//Minutes to display welcome message

a Display¥ariables - Notepad
File Edit Seach Help

q Display¥ aniables - Motepad
File Edit Seach Help

class DisplayVariables
{
public static void main{String[ ] args)

{

int (onelalue|= 5@

’/\/-\/

Kl Type = followed by
the value you want to
assign to the variable.

“ To declare a variable,
type the keyword for the
data type you want to use.

= 2] Type a name for the
variable you want to create.

class DisplayVariables
{

public static void main{String[ ] args)
{
int oneValue = 50;
|——| int|F:i.rstUa1ue = 18, secondValue = 25|;
H

/\_/\/

DECLARE MULTIPLE VARIABLES 5 Type the name and

value of each variable
you want to create,
separated by a comma.

—4 To declare multiple
variables, type the keyword
for the data type of the
variables.

-DOS Prompt

IC:\WINDOWS>cd\java

C:\java>javac DisplayVariables.java

C:\java>java DisplayVariables
50

#stan| | ol @& =59 > || [@EMS-D0S Prompt

e 1zo0PM

q Display¥ariables - Notepad
File Edit Search Help
class DisplayVariables
{
public static void main{String[ ] args)
{
int onelValue = 50;
int firstUalue = 18, secondUalue = 28;
System.out.println{oneValue};
System.out.println{firstlalue);
System.out.println{secondValue};
H
H
/\—/\/
= 6| Type the code that

uses the variables.

H Compile the Java
code and then execute
the program.

M The result of using the
variables is displayed.




SPECIFY THE DATA TYPE FOR A VARIABLE

( )

ava is a 'strongly typed language', which means that operating system or compiler that is used. This ensures Exlm Primitive Data Types
J you must specify a data type for each variable you use that a data type will have the same meaning when a B

in a Java program. This distinguishes Java from many program is executed on different computers.
other programming languages, such as Perl, which do not o . . PP
require variables to have assigned data types. Specifying the data type for a variable requires that you boolean |8 false true' or 'false

know in advance the types of values that will be stored in char 16 \u0000 Unicode character, \u0000' to 'uFFFF
There are eight basic data types, called primitive types, the variable throughout your program. Once you declare a 5 3 o 128 to 127
that variables can use. The data type you specify for a variable, you cannot change the data type for the variable. yte - o
variable determines the range of values that the variable If you want to convert the value stored in a variable to a short 16 0 -32,768 to 32,767
can store and the amount of memory, measured in bits, different data type, you must assign the value to a new int 32 0 -2,147,483,648 t0 2,147,483,647
that the variable requires. For example, a variable with variable that uses the desired data type. This process is long 64 0 29,223,372,036,854,775,808 to
the byte data type can store a number between -128 called casting. When converting a value to a new data
i 3 : 2 3 9,223,372,036,854,775,807
and 127 and requires 8 bits of memory. type, make sure that the conversion will not result in
Each primitive d has a default value. If decl an unintended loss of data. For example, converting the float 32 0.0 +1.4E-45 to +£3.4028235E+38
ach primitive data type has a default value. If you declare -, \her 13 56 to an integer value will result in a new double | 64 0.0 +4.9E-324 to +1.7976931348623157E+308

a variable without assigning a value, the default value for value of 13
the variable's data type will be assigned to the variable. ’ L )

The specifications for data types in Java, such as memory
requirements and default values, are not affected by the

SPECIFY THE DATA TYPE FOR A VARIABLE
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a Display¥ariables - Notepad

File  Edit Search Help

q Displap¥ariables - Notepad
File  Edit Search Help

class DisplayVariables
{
public static void main{String[] args)

{
:n;lnuhle|FirstUalue = 11—

class DisplayVariables

{
public static veoid main(String[] args)

{

double firstUalue = 1.1;

1int secondValue;

: secondUalue = |(1nt)|F1rstUalue|;_
H

a Displap¥ ariables - Notepad
File Edt Search Help

class Displayvariables
{

public static void main(String[] args)

{

double firstUalue = 1.1;

int secondUalue;

secondUalue = (int) FirstUalue;
r‘ System.out.println{”The double walue is ™ + firstUalue);

System.out.println{”The integer value is " + secondVYalue)};

H

1% M5-DOS Prompt

e o pimlel B @S Al

C:\WINDOWS>cd\java

C:\java>javac DisplayVariables.java

C:\java>java DisplayVariables
The double value is 1.1
The integer value is 1

C:\java>

s | ] &S =3 > | [BWED0S Promet [ 1zmem
—l To specify a data type H Type the code that CONVERT A VALUE TO A w5 Type the data type = 7| Type the code that M In this example, we 8 Compile the Java M The results of using the
names the variable and DIFFERENT DATA TYPE

for a variable you want to
create, type the name of
the data type in the body
of the method.

you want to convert the
value to, enclosed in
parentheses.

=6 Type the name of

=4 Type the name of the the variable that stores
variable you created in step 3, the value you want to
followed by =. convert.

uses the values of the
variables you created.

code and then execute
the program.

display the values of the
firstvalue and
secondValue variables.

variables are displayed.

assigns it a value. = 3 Type the code that declares

a variable that will store the

Note: If you do not assign a converted value.

value, the variable will use the
default value for its data type.




WORK WITH STRINGS

contain any combination of letters, numbers

3 string is a collection of characters, which can
and special characters, such as $, & or #.

Before a string variable can be used in a Java program, you
must declare the string variable. The process of declaring
a string variable is similar to that of declaring other types
of variables. To declare a string variable, use the keyword
String followed by the variable name. The capital S at
the beginning of the keyword String indicates that a
string variable is an object of the String class. The
String class is part of the java.lang package that is
available to all Java programs as part of the standard class
library. For information about the Java standard class
library, see page 8.

After a string variable has been declared, a value can
be assigned to the variable. To assign a value to a string
variable, you use the assignment operator (=). A string

WORK WITH STRINGS

value must be enclosed in double quotation marks (""),
which identify the beginning and end of the string and
allow Java to work with the string as one piece of
information.

You can use the concatenation operator (+) to join
multiple strings together. The concatenation operator can
also be used to join other types of variables and values
together.

If you installed the documentation package available for
the Java Software Development Kit, you can find more
information about the String class under the main JDK
directory at \docs\api\java\lang\String.html. You can also
find documentation for the Java SDK at the java.sun.com
Web site.

PROGRAMMING WITH JAVA

( 1\
You can determine the number of characters a You can insert instructions you want Java to
string contains by using the 1ength method of interpret into a string. These instructions begin
the string class. with the backslash symbol (\) and are called

escape sequences. Escape sequences allow
you to include special characters, such as tabs,
String message = "The temperature is "; newlines and backspaces in a string. Escape
System.out.print ("The length of the string is "); sequences are often used to format text that
System.out.print (message.length()) ; will be displayed on a screen or stored in a file.
\b Insert a backspace
The length of the string is 19 \t Insert a tab
\n Start a new line
You can use the equals method of the String \f Insert a form feed
class to compare two strings and determine if the .
: \r Insert a carriage return
strings are the same.
\" Insert a double quotation mark
} : -
String message = "weather"; \ Insert a smgle quotation mark
System.out .print (message.equals ("temperature")) ; \\ Insert a backslash
false
J

a Untitled - Notepad
File Edit Search Help

a Untitled - Motepad
Fie Edit Search Help

public static void main{String[] args)

{String heading|= ""f;

public class DisplayTemperature ’
{

H
H
M

&0 To declare a string
variable, type String
followed by a name
for the variable.

H Type = followed by "".

public class DisplayTemperature

public static void main(String[] args)

{

String heading = "Current Temperaturer;
|System.out.pr1nt1n(head1ng);

‘_,——---.._______-—---_______-—-"'

—E] Between the quotation
marks, type the text you
want the string to contain.

4 Type the code that

File

a Untitled - Hotepad

Edit Search Help

public class DisplayTemperature

public static void main({String[] args)

{
String heading = "Current Temperature™;
System.out.println{heading);

String message = “The temperature is ™;
int tempNumber = 34;

[ |
|Systen.out.printlnﬂnessage + tenpNumber + * degrees."p;

C:\java>javac DisplayTemperature.java

C:\java>java Display Temperature
Current Temperature
IThe temperature is 34 degrees.

C:\java>

#stan| | ol @& =59 > || [@EMS-D0S Prompt J- 1z00PM

uses the string variable.

other variables or values, type

/W
CONCATENATE VARIABLES 6 Type the code that
“H o join the string with uses the concatenated
variables.

the concatenation operator (+)
between each variable or

val

ue you want to join.

H Compile the Java
code and then execute
the program.

M The result of using
strings is displayed.




WORKING WITH OPERATORS

PROGRAMMING WITH JAVA

assign values to variables, perform calculations and create

J ava provides numerous operators that can be used to

complex expressions. There are several general categories
of operators, including assignment, relational, arithmetic,
logical, conditional and shift.

TYPES OF OPERATORS

The following table shows the order of precedence from the highest

to the lowest, type, category and associativity of operators.

A Java operator can be classified by the number of operands
it accepts. An operand is an argument used by an operator.
An expression is a sequence of operands separated by one

or more operators that produces a result.

Unary

A unary operator accepts a single operand. All unary
operators support prefix notation, which means the
operator appears before the operand. A commonly
used unary operator is !, which indicates 'not.' For
example, !0 would be used to indicate a value that
is not zero.

Binary

The most common type of operator is the binary
operator. A binary operator performs calculations based
on two operands, with the operator placed between the
operands. For example, the expression 2 + 3 contains
the operands 2 and 3, separated by the operator, +.

The increment (++) and decrement (- -) operators
also support the postfix notation, which means
the operator can be placed after the operand. For
example, both ++hitCounter and hitCounter++
increment the operand by one.

Ternary

The ternary operator ? : accepts three operands. The ?:
operator tests the first operand and then returns the value
of the second or third operand, depending on the result.
If the result of the first operand is true, the expression
returns the value of the second operand. If the result of
the first operand is false, the expression returns the value
of the third operand.

PRECEDENCE AND ASSOCIATIVITY

Order of Precedence

When an expression contains several operators, such
as 4 -5+ 2 * 2, Java processes the operators in a
specific order, known as the order of precedence. The
order of precedence ranks operators from highest to
lowest precedence. Operators with higher precedence
are evaluated before operators with lower precedence.

Associativity

When an expression contains multiple operators that
have the same precedence, the associativity of the
operators determines which part of the expression will
be evaluated first. Operators can have left associativity
or right associativity.

If operators have left associativity, then the leftmost

Parentheses

Regardless of the precedence and associativity of operators,
you can use parentheses to dictate the order in which Java
should process operators. In an expression, Java processes
operators and operands enclosed in parentheses first.

operator is processed first. For example, the result
of the expression 5 - 3 + 2 is 4 rather than 0. The
opposite holds true for operators that have right
associativity.

34

Operator Type Category Associativity
() parentheses miscellaneous left
(] array subscript miscellaneous left
. member selection miscellaneous left
++ unary postfix arithmetic right
-- unary postfix arithmetic right
++ unary prefix arithmetic right
-- unary prefix arithmetic right
+ unary plus arithmetic right
= unary minus arithmetic right
! unary negation conditional right
~ bitwise complement logical right
new creation miscellaneous right
(type ) unary cast miscellaneous right
* multiplication arithmetic left
/ division arithmetic left
% modulus arithmetic left
+ addition arithmetic left
subtraction arithmetic left
<< bitwise left shift left
>> bitwise right with sign extension shift left
>>> bitwise right with zero extension shift left
< less than relational left
<= less than or equal to relational left
> greater than relational left
>= greater than or equal to relational left
instanceof type comparison miscellaneous left
== is equal to relational left
= is not equal to relational left
& bitwise AND logical left
° bitwise XOR logical left
| bitwise OR logical left
&& logical AND conditional left
|| logical OR conditional left
? ternary conditional miscellaneous right
= assignment assignment right
+= addition assignment right
-= subtraction assignment right
*= multiplication assignment right
/= division assignment right
$= modulus assignment right
&= bitwise AND assignment right
“= bitwise XOR assignment right
bitwise OR assignment right
<<= bitwise left shift assignment right
>>= bitwise right shift with sign extension assignment right
>>>= bitwise right shift with zero extension assignment right

35




~
CALL A METHOD If a method you want to call is declared in a different
B class, you must specify the class that contains the
nce you have created a method, you need to In some programs, you may need to call a method that method you want to call. You use the dot operator (.)
O call the method to tell Java to access and execute is declared in a different class. The access modifiers used to link the class name and the method name. Any
the code in the method. The code included in a in method declaration determine the locations from which m.ethods calledl from another p!ass should be created
method will not be executed until the method is called. you can call the method. For more information about with the public access modifier.
To call a method in the same class it was declared in, LS MITCHiCR), SE2[EEe 16 Example: .
. . public class PersonalInformation
you type the name of the method followed by a set of Classes that contain methods can also be grouped into
parentheses where you want to execute the code specified a package. You may need to specify the package that ublic static void DisplayMyName ()
in the method. You must be sure to type the method contains the method you want to call. For more System.out..println("David Gregory") ;
name exactly as it was typed in the code that declares the information about packages, see page 50. LRSS R
method. Some methods require you to include arguments In additi ll hod h d
within the parentheses that follow the method name. For n aadition to calling m,et (@aks VAOIUI kA% creat'e ponican il ol I ——
information about passing arguments to methods, see also call methods provided in the Java class library. For ic class CallingClassMethods
page 38. example, System.out.println() calls a Java class public static void main(String[] args)
library method which is used to display data. For more
When a method is called, the code included in the method information about the Java class library, see page 8. System.out.println("My Personal Details");
is executed as if the code was typed in the location where Personal Information. DisplayMyNane ()
you called the method. Once Java has finished processing } i '
the code in the method, Java continues execution from the }
line following the method call. )

CALL A METHOD

PROGRAMMING WITH JAVA

& Untitled - Notepad & Untitled - Notepad & Untitled - Notepad
File Edit Seach Help File Edit Seach Help File Edit Search Help
|public class Personallnformation |public class Personallnformation |public class Personallnformation
{ . . . . . { ) ) ) ) ) { ) ) ) ) ) C:\java>javac Personallnformation.java
?uhllc static void main({String[] args) {puhllc static void main(String[] args) {puhllc static void main(3tring[] args) . javasjava Personalinformation
My Personal Details
System.out.println{Hy Personal Details™); System.out.println{"Hy Personal Details"); System.out.println{"Hy Personal Details"); . '
I DisplayHyHName ( }(;
H H
public static void DisplayMyHame()l public static void DisplayhyMame()
{ {
J |System.uut.println("Mary [:urder");l System.out.println{“Mary Corder™);
H ¥
H H
/\/\/‘ I e ee— Rsten| | 1 & = | [ M5 005 Promst & _BRL
K1 Create a class file

—E Declare the method
you want to call.

E] Create the body of 1 In the body of the

the method you want main method, type the

to call. name of the method you
want to call, followed by
a set of parentheses.

E Compile the Java
code and then execute
the program.

M The result of executing
the code in the method is
displayed.

with a main method.
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USING RETURN VALUES AND A ! A method can have more than one return statement. |
ARGUMENTS IN METHODS

A

This is commonly found in methods that use conditional
statements. Although a method can have more than one
return statement, only one return statement will be

. ) executed. When a return statement is encountered,
ou can have a method return a value to the code. returned by a method using the System.out .print the execution of the method is terminated.

Y A return value may be the result of a calculation or command. You could also assign the value returned by
procedure or may indicate whether a process was a method to a variable.

successfully completed.

You can also pass one or more values, called arguments, class MakeList R g
The data type of a return value for a method must be to a method you have created. Passing arguments to a { , ) , , ,
specified when the method is declared. Return values method allows you to use one method throughout a wblic static void main(Stringl] args)
can be any valid data type in Java, such as String, byte program to process different data. System.out.print1n(CheckAge (29)) ;
or boolean. An error may occur if the data type of the . , , ,
value that is returned does not match the return type 12 dp?/zsrizglgrrz?:rr::?; tt(l; :;:fé:?:ésguaﬂﬂgii j gfa‘f[?]etype static String Checkhge(int age)
specified in the method declaration. method name in a method declaration. When you call :{Lf (age > 21)
Information is returned from a method using the keyword the method, you include the data you want to pass in return "You may take the survey";
return. Once the return statement is executed in the parentheses following the method name. }
a method, the processing of the method ends and the fd hod butth ?lse
value specified in the return statement is passed back You can pass any type of data to a AIEsT0e ), UL 721S return "You are too young to take the survey";
to the calling statement. of data must match the data type specified in the method }

declaration. For example, if a method expects an integer }

A method with a return value can be used as if it were value to be passed for calculation, passing a string value }
a variable. For example, you could display the value to the method would cause an error to occur. L )

USING RETURN VALUES AND ARGUMENTS IN METHODS

& Personalinformation.java - Notepad

& Personalinformation.java - Notepad

4] Personalinformation.java - Notepad

File Edt Search Help File Edit Search Help File  Edit Search Help = ﬁl il
class Personallnformation ' class Personallnformation ' class Personallnformation ! C:\WINDOWS>cd\java
public static void main{String[] args) public static void main(String[] args) public static void main(String[] args) C:Vava>javac Personallnformation.java
{ R R { ; ; { C:\java>java Personallnformation
System_out._println{"HMy Personal Information"); System.out . println{"Hy Personal Information"); System.out . printIn{"Hy PFerlsonal Information™); My Personal Information
System.out.println(); sSystem.out_println(); System.out_println{D 1splayMyName(| Sandy Rodrigues® |)|) My name is: Sandy Rodrigues
? T L C:\java>
public static String DisplayMyName()l public static String DisplayHyHame 1 name} public static String DisplayHyHame(String name)
{ { {
String myInfo; String myInfo; String myInfo;
myInfo = "My name is: " + name nyInfo = "Hy name is: " + name; nyInfo = "Hy name is: " + nanme;
reEurn myInfo; return myInfo; return mylInfo;
H ¥ ¥
H ¥

§ﬂ5ta:|| ] & =3 > ||| MS-D0S Prompt e 1zo0PM
/\N T T —
CREATE A RETURN STATEMENT H Type the code for PREPARE A METHOD TO 5 Type the name of the CALL AMETHOD USING [l Between the parentheses 8 Compile the Java M The result of passing
-y Type the code that declares the body of the method. | ACCEPT ARGUMENTS variable that will store the ARGUMENTS following the method name, code and then execute arguments to a method
the method you want to use. LB in the oy i 1 Between the parentheses value of the argument. 13 In the body of the type the arguments you want the program. and using a return value
thod. . following the method name Note: Wh ; thod main method, type to pass to the method. is displayed.
—l The data type of the value M), BARTS ST in th thod declarati Ol LA I ELIRY L th de that call
: followed by th in the method declaration, ol e code that calls L m stri t tb
the method will return must roLOWee by sne specify the data type of the OEBE I ) the method you want ring argumen’s must be
be specified in this code information you want p h hyp hod each data type and variable pair Y enclosed in quotation marks.
: the method to return. argument that the metho to use.
will accept must be separated by a comma.

Note: When passing multiple arguments, the
arguments must be separated by a comma.




USING THE IF STATEMENT

to determine whether the condition is true or false.
The condition can be as complex as necessary, but
it must always produce a value that evaluates to either true
or false. When the condition is true, the section of code
directly following the if statement is executed. For example,
you can create a program that displays a Good Morning
message when a user runs the program between 5:00 AM
and 11:59 AM. If the condition is false, no code from the
if statement will be executed.

U sing an if statement allows you to test a condition

A section of code you want to be executed must be
enclosed in braces {} and is referred to as a statement
block. The condition for an i £ statement must be enclosed
in parentheses ().

If you want an 1f statement to execute a block when a
condition is false, you must include an else statement.
Using an if statement with an else statement allows you
to execute one of two sections of code, depending on the

PROGRAMMING WITH JAVA

USING THE IF STATEMENT

File Edit Search Help

& weatherProgram - Notepad _ |4

( )
Appjy If you are going to execute only one line of code based
il on a condition being true, you can place the code to be
- executed on the same line as the 1 £ statement.

outcome of testing the condition. If the condition is true, if (currentTemp > hot) if (currentTemp > hot) System.out.println("It’s hot.");
the statement block directly following the 1 £ statement System.out.println("It’s hot.");
is executed. If the condition is false, the statement block
directly following the else statement is executed. Using
an else statement ensures that a section of code is executed
regardless of the outcome of testing the condition. For Nested if statements allow you to specify the if statements are true, a section of code
example, you can have a program display a Good Morning multiple conditions for an if statement at the is executed. If any of the if statements are
message or a Good Evening message, depending on the same time. Each if statement will be evaluated false, no code from the if statements will be
time set on the computer that executes the program. only if the previous if statement is true. If all executed.
To make your code easier to read and understand, you
should always indent the statement block that contains the int hot - 80, veryHot - 85, currentTemp = 85;
chg to be executed. Many programmers also.use spaces if ( Cur’rentTemp N hot’) ! 88 degrees. It's very, very hot.
within statements to make the statements easier to read.
White-space characters, such as tabs and blank lines, are System.out.print (currentTemp + " degrees. It's ");
ignored by the Java compiler, so using these characters will if (currentTemp > veryHot)
not affect the function or performance of your Java program. System.out .print ("ery, very ") ;

| System.out.println("hot.");

|\ J

48 WeatherProgram - Notepad HE 48 WeatherProgram - Notepad _|5

File Edit Search Help

class WeatherProgram

public static void main{String[] args)

[int het - se;
|int currentTemp = 88;

N IiFl(currentTemp > hot)'—

-

class WeatherProgram
public static void main{String[] args)

int hot = 88;
int currentTemp = 88;

if (currentTemp > hot)
<

System.out.println{currentTemp + " degrees. It's hot.");

—&l Type the code that
declares the variables
and assigns their values.

= 2| Type if.

40

El Type the condition you
want to test. Enclose the
condition in parentheses.

™

4] Type the code you want
to execute if the condition
you specified is true. Enclose
the code in braces.

File Edit Search Help

class WeatherProgram
public static void main{String[] args)

int hot = 88;
int currentTemp = 88;

if (currentTemp > hot)

System.out.println{currentTemp + " degrees. It's hot.");
H
else

{

System.out.println{currentTemp + " degrees. It's not that
hot.");

H

wl@| B &5 Al

C:\WINDOWS>cd\java

C:\java>javac WeatherProgram.java

C:\java>java WeatherProgram
|88 degrees. It's hot.

C:\java>

#stan| | | @& 57 || [@BMS-DOS Prompt - 1z00PM

’/\_/\/'

B To use the else

statement, type else.

6] Type the code you want
to execute if the condition
you specified is false.
Enclose the code in braces.

(7] Compile the Java
code and then execute
the program.

M The result of testing
the condition is displayed
on the screen.

i




USING THE FOR STATEMENT

statement or block of statements several times.

The for statement allows you to create a loop that
repeats the execution of code a specific number of times.
For example, you may want to create five line breaks on
a Web page. Instead of typing the code that creates a line
break five times, you can create a loop that executes the
code to create a line break and then repeats the loop until
the value of a counter reaches 5.

P rogrammers often need to execute the same

When creating a for statement, you usually use a
variable, called an iterator, that acts as a counter for
the loop. You use an initialization expression to specify
a starting value for the iterator.

You must also specify a condition that evaluates the
value of the iterator. If the condition is true, the loop is
executed and a block of code you specify is processed.

If the condition is false, the block of code is not executed
and the loop is ended.

USING THE FOR STATEMENT

The re-initialization expression is used to modify the value
of the iterator. For example, if you use the increment
operator (++) in the re-initialization expression, the value
of the iterator will be incremented by one each time the
loop is executed. The expression i++ functions the same
asi=i+1.

The block of code you want to execute is placed between
braces {} and is known as the body of the loop. You
should indent the code in the body of a loop to make the
code easier to read and understand. The code in the body
of a for loop can include any valid Java statements, such
as calls to other methods. You may also place another
loop within the body of a for loop. This is referred to as
nesting. You should avoid having too many nested loops
because it makes the program difficult to read and
troubleshoot.

PROGRAMMING WITH JAVA

FEXTra | Aloop can still be executed even if one

- or more expressions are omitted from the
for statement. However, any expressions
you omit from the for statement must

be specified elsewhere in the code. For
example, if you specify the starting value
of the iterator in another part of your code,
you do not need to include an initialization
expression in the for statement. Keep

in mind that you must still include all the
necessary semicolons in the for statement.

Example:
int loopCounter = 3;
for (; loopCounter < 5; loopCounter+)

{
}

System.out .println(loopCounter) ;

If a for statement does not include a condition

and no condition is specified in the body of the loop,
Java assumes that the condition is always true and an
infinite loop is created. You should be careful not to
accidentally create an infinite loop.

Example:
int loopCounter;
for (loopCounter = 1; ; loopCounter++)

System.out .println (loopCounter) ;

If the body of a for loop is composed of a single line
of code, you do not have to enclose the line in braces.
Although the braces are optional in this situation, most
programmers use the braces to keep their code
consistent.

Example:
for (loopCounter = 0; loopCounter < 10; loopCounter++)
System.out.println (loopCounter) ;

a MwlavaProgram - Notepad
File Edit Search Help

a MyJavaProgram - Notepad
Fie Edit Search Help

class HMyJdavaProgram

public static void main{String[] args)

int loopCounter;
or

H

v

—n In the body of the
method, declare a variable
that will be used as the
iterator.

H Type for ().

class HydJdavaProgram

public static void main(String[] args)
{
int loopCounter;
for qloopCounter = B;|1oop80unter < 54)

‘_,———--.________———--.______—-—-’-

4 Type the condition
that evaluates the value
of the iterator followed
by a semicolon.

= 3 Type the initialization
expression that specifies the
starting value of the iterator
followed by a semicolon.

a Myl avaProgram - Notepad
File Edit Search Help

class HydJdavaProgram

public static void main({String[] args)
{

int loopCounter;

for (loopCounter = 8; loopCounter < 5;|loopCounter++)

{

Systen.out.println({loopCounter);
H

-DOS Prompt

C:\WINDOWS>cd\java

C:\java>javac MyJavaProgram.java

C:\java>java MyJavaProgram

#stan| | ol @& =59 > || [@EMS-D0S Prompt J- 1z00PM

/\/\/

6] Type the code you
want to execute as long
as the specified condition
is true. Enclose the code
in braces.

—E Type the re-initialization
expression that will modify
the value of the iterator each
time the loop is executed.

ﬂ Compile the Java code
and execute the program.

M The result of using
the for statement is
displayed.
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USING THE WHILE STATEMENT

conditional loop that will execute a section

of code as long as a specified condition is true.
Conditions often test the value of an iterator. For
example, you may want to process a pay statement
for each of the 100 employees in a company. Instead
of typing the code that processes a pay statement
100 times, you could create a loop to process the pay
statement for each employee. The condition would

T he while statement allows you to create a

check how many pay statements have been processed.

After the 100th pay statement has been processed,
the condition would be evaluated as false and the
loop would end.

The body of a while loop is enclosed in braces {}
and contains the section of code to be executed. If the
condition tests the value of an iterator, the loop body
will also contain code to alter the value of the iterator.

The value of an iterator can be increased or decreased.

USING THE WHILE STATEMENT

PROGRAMMING WITH JAVA

a MyJavaFProgram - Motepad
File Edit Search Help

z
Aﬂpjg{ A do-while statement can be used to test You can place another loop within the body of
il a condition after the code in the loop body a do-while loop to create a nested loop.
: has been executed. This is useful if you have
When the condition is true, the section of code in the a section of code that you want to execute at
body of the loop is executed. V\/hen Java reaches the !east once, regardless of how the condition int loopCounter = 0, dotCounter;
end of the loop body, the condition is re-evaluated. is evaluated. do
If the condition is still true, the section of code is {
executed again. If the condition is false, the section System.out.print ("This is line number");
A A for (dotCounter = 0; dotCounter < 8; dotCounter++)
Iof codedln the loop body is not executed and the int loopCounter = 0;
Sy Elekk ?O System.out.print (".");
When creating a loop using the while statement, . 14 }
T i . System.out.println("This is line number " ; .
you must ensure that the condition being tested will yeRer 1OO§Counter) ; igi;g&gggﬁ?mlnuooPcounter) i
be evaluated as false at some time. If the condition is  loopCounter++; } while (loopCounter < 3);
always true, the code in the loop body will be executed } while (loopCounter < 0);
indefinitely. This kind of never-ending loop is known as
an infinite loop. If an infinite loop is created, you will
have to forcibly stop the execution of the Java program.
L , This is line number........ 0
This is line number 0 This is line number........ 1
This is line number........ 2
. J
a MyJavaProgram - Hotepad HE a MyJavaProgram - Hotepad HE

File Edit Seach Help

class MyJavaProgram

public static void main{String[] args)

int loopCounter = 1;

H

—n In the body of the
method, type the code
that creates an iterator
and assigns it a value.

class HyJavaProgram
public static void main{String[] args)

int loopCounter|= 1;
|while (Puupﬁuunter <= 5p|

¥

/\_/—\/

3] Type the condition

you want to evaluate.

—E Type while ().

File Edit Seach Help

class HyJavaProgram
public static void main{String[] args)

int loopCounter = 1;
while (loopCounter <= 5)

System.out.println("This is line number " + loopCounter);

{
| _J ToopCounter++;
¥

[This is line number 5

C:\java>

#stan| | ol @& =59 > || [@EMS-D0S Prompt J- 1z00PM

"‘———-—___________-—--~._______—-—-

B In the body of the
loop, type the code that
as the specified condition will alter the value of the
is true. Enclose the code iterator each time the

in braces. loop is executed.

= 4 Type the code you

want to execute as long

B Compile the Java
code and then execute
the program.

M The result of using
the while statement
is displayed.
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USING THE SWITCH STATEMENT

section of code, depending on the value of an

expression you specify. When a switch statement
is executed, the value of the expression is compared to
a number of possible choices, called case values. If the
value of the expression matches a case value, the section
of code following the case value is executed. For example,
you can create a switch statement that displays a specific
message, depending on information entered by a user.

T he switch statement allows you to execute a

To use the switch statement, you must first specify the
expression you want to use. The value of the expression
must have a char, byte, short or int data type. After
specifying the expression, you must create the case
values that the expression will be compared to. The
expression must match the case value exactly. You
cannot use an indefinite expression, such as x > 10,

for a case value.

USING THE SWITCH STATEMENT

The switch statement compares the value of the
expression to each case value in order, from top to
bottom. The case statements can be in any order,
but to make your program more efficient, you should
place the most commonly used case values first.

To prevent the switch statement from testing the
remaining case values after a match has been made, you
should use the break statement to skip the remaining
case statements and continue processing the code after
the closing brace of the switch statement. The break
statement should be used as the last statement for each
case statement. Although the last case statement does
not require a break statement, some programmers
include it to be consistent. This can help prevent you
from forgetting to include the break statement if you
later add another case statement to the switch
statement.

PROGRAMMING WITH JAVA

Extra

=
You can execute one section of code You can include a default statement in a
for multiple case statements. Each case switch statement if you want to execute specific
statement you want to match must be code when none of the other case values match
followed by a colon. the specified expression. The default statement
is usually placed last in the switch statement
Example: tructure
switch (gender) struc :
Example:
case M: case m: ) switch (priority)
System.out.println("Male") ;
break; case 1:
case F: case f: System.out.println("Urgent") ;
System.out .println("Female") ; break ;
break; case 2:
ystem.out.println("Not Important");
} S 1 1 (IIN T ||)
break;
default:
System.out.println("Ignore") ;
}
J

a MyJavaProgram - Notepad
Fle Edit Seach Help

a MyJavaProgram - Motepad
File Edit Seach Help

class MyJavaProgram
{

public static void main (String[] args)

int priority = 2;
switch [{priority

}
y il
H
/\_/_\—’

—&H Create the expression E Type the name of the
you want to use in the expression, enclosed in
switch statement. parentheses.

= 2] Type switch. 1 Type a pair of braces to

hold the case statements.
46

class HMyJavaProgram

{

public static void main (String[] args)

int priority = 2;
switch (priority)

1
case 1z
|System.uut.prlntln("Urgent");

—d Type case followed by a

= 6 Type : to complete the

/\_/—\/

(7 Type the statements
value the expression may you want to execute if the
contain. case value matches the
expression you specified

in step 1.
case statement.

a MyJavaProgram - Motepad
File  Edit Seach Help

class HyJavaProgram

{

{

public static void main (String[] args)

int priority = 2;
suitch (priority)

case 1:
System.out.println{"Urgent™);

B Type break to prevent
the switch statement from
testing the remaining case

‘/\_/—\_-—7

{break|;

case 2:
System.out.println{“Very Important™);
break;

case 3:
System.out._println{“Mot Important™);

MS-DOS Prompt

C:\WINDOWS>cd\java

C:\java>javac MyJavaProgram.java

C:\java>java MyJavaProgram
|Very Important

C:\java>

#stan| | ol @& =59 > || [@EMS-D0S Prompt

e 1zo0PM

El Repeat steps 5 to 8
for each value the
expression may contain.

values after a section of

code is executed.

m Compile the Java
code and then execute
the program.

M The result of using
the switch statement
is displayed.
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CREATE AN ARRAY

elements, that are of the same data type. For

3 n array stores a set of related values, called

example, an array could store the name of each
day of the week. Using an array allows you to work
with multiple values at the same time.

The first step in creating an array is to declare an array

variable. To declare an array variable, you specify the data

type of the values that the array will store, followed by
brackets []. For more information about data types, see

page 30. You must also give the array a name. Array names

use the same naming conventions as other variables.

Once you have declared the array variable, you can define
the array. The new operator is used to define an array and

indicates that you want to set aside space in memory for
the new array. When defining an array, you must also
specify the number of elements the array will store.

CREATE AN ARRAY

Each element in an array is uniquely identified by an index
number. Index numbers in an array start at 0, not 1. For
example, an array defined as items = new int[6] would
contain six elements indexed from 0 to 5.

You can specify the values you want each element to store.
String values must be enclosed in quotation marks.

To access an individual element in an array, you use the
name of the array followed by the index number for the
element enclosed in brackets. When brackets are used
in this context, they are referred to as the array access
operator. You can use an array element in a Java program
as you would use a variable. Changing the value of an
element will not affect the other elements in the array.

PROGRAMMING WITH JAVA

( )
Appjy Unlike most other programming languages, Java You can use code that creates a loop, such
k treats arrays as objects. The length member of the as a for statement, to work with all the
: array object allows you to determine the number elements in an array at once.
of elements in an array.
class MyArray
class Arraylength
yheng public static void main(String[] args)
ublic static void main(Strin args
( gl gs) int[] items;
int[] items; items = new int[3];
items = new int[3]; .
items[0] = 331;
items[0] = 331; items[1] = 324;
items[1] = 324; items[2] = 298;
items[2] = 298; int total = items.length;
int total = items.length; for (int i = 0; i < total; i++)
System.out.print ("Number of items = " + total); System.out.println(items[i]);
} }
} }
i - 331
Number of items = 3 o
298
|\ J

a MyJavaProgram - Notepad
File  Edit Seach Help

class HyJavaProgram

{
{

-

&l To declare an array
variable, type the data
type of the values that
will be stored in the
array, followed by [ 1.

/W

public static void main({String[] args)

[oen[iends

H Type a name for the
array variable.

a Myl avaProgram - Notepad
File  Edit Seach Help
class Hy.JavaProgram
{
public static void main({String[] args)
{
int[] items;
|1tems =|new 1nq[3ﬂ;
H
¥
/\/\/

—E] To define the array, type 5 Type the number of
the name of the array variable, elements the array will
followed by =. contain, enclosed in

brackets.

=4 Type new to create the
new array, followed by the
data type for the array.

a MylavaProgram - Motepad
File  Edit Search Help
class Hy.JavaProgram

int[] items;
items = new int[3]; C:\java>

items[0]]= 331];

items[1] =

int total = items[B8] + items[1] + items[2];
System.out.println("Items on hand = " + total};

& S| S5 Al

C:\WINDOWS>cd\java

C:\java>javac MyJavaProgram.java
{
public static void main{String[] args)
{ C:\java>java MyjavaProgram
|items on hand = 953

iaSlall| ] & =1 » || |@EMS-DOS Prompt

- 1z00PM

/\/\/

—B To create an element
in the array, type the
name of the array,
followed by the index
number of the element
enclosed in brackets.

M If the value for the element
is a string, you must enclose
the string in quotation marks.

—3 Repeat steps 6 and 7 for
each element in the array.

program.

=9 Type the code that
accesses elements in the array.

—d Type = followed by
the value for the element.

10 Compile the Java code
and then execute the

M The results of creating
an array and accessing

elements are displayed.
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CREATE A PACKAGE

files, you can organize the files by grouping them into

packages. A package stores a collection of related classes.
For example, all the shipping-related classes in a program
could be grouped into a package called shipping.

l f your Java program contains a large number of class

Packages allow you to use classes with identical names in
the same Java program. Using classes with the same name
in one program is normally not permitted in Java. However,
when you place classes with the same name in different
packages, the classes can be used in a single application
without conflict.

When creating a package, you must create a directory to
store all the classes for the package. Package directories
must always be created in the default class directory that
was specified when the Java Software Development Kit
was installed on your computer. The lib directory, which
is located in the main Java SDK directory, is usually the
default class directory.

The name of the directory you create should describe the
classes the package will store. All the classes belonging
to a package must be saved in the same directory.

You add a package statement to a class file to specify the
name of the package you want the class to belong to. The
package statement must be the first line of code in the
class file. If the package name consists of multiple words,
the words are separated by dots. Each word in the name
must represent an actual directory on your computer.

For example, classes that are placed in a package called
myapps.internet would be stored in a directory called
internet, located within the myapps directory.

To use a class stored in a package in an application,
you specify the package name and the class name.

PROGRAMMING WITH JAVA

A class always belongs to a package, even
when no package is specified. If a package is
not specified for a class, the class will belong
to the default package, which is the empty

string "".

If you are using a Java development tool,
such as an Integrated Development
Environment (IDE), package directories

may already be set up for you within a

main class directory. You can usually change
the configuration of the program to specify
another directory as the main class directory.

The method you use to create directories
will depend on the type of operating system
installed on your computer. If you are using
a UNIX-based operating system, such as
Linux, you might use the mkdir command
to create directories in a terminal window.
If you are using an operating system with

a Graphical User Interface (GUI), such as
Macintosh or Windows, you would use

the graphical tools provided to create
directories.

When you use a class stored in a package,
you must specify the name of the package
in addition to the class name. To avoid
having to specify the package name each
time you want to use the class, you can
import the package into your program.

CREATE A PACKAGE

a Untitled - Motepad a Untitled - Notepad a TestPackage - Notepad "% MS-DOS Prompt
File Edit Search Help File Edit Search Help File Edit Search Help
'package myapps|; |package nyapps; ||Juhlic class TestPackage
public class HAyInformation { C:\jdk1.3\lib>javac TestPackage.java
{ public static void main{String[] args) ) .
public static String emailAddress() { |ff,.})‘Z'ﬂ;ﬁ‘gﬁi‘iﬁiﬂiﬁfﬁ:ﬁimm
{ System.out.println{”Hy email address is ™ +
|return “tom@abc.com™; |— [myapps JHyInformation .|emailnddress( )|) H C:\jdk1.3\lib>
H
H H
Sston| | ] & =5 B | [V 0US Promet € 1zo0m
/\/\_/ /\/\/
Kl Create a directory on F On the first line of code —EJ Enter the code that £l in the body of the USE A CLASS STORED H Type the name of a Compile the Java code M The result of using
your computer that will in a class file, type package declares a class and a method, type the code IN A PACKAGE the class you want to and then execute the a class stored in a
store classes for the package. followed by the name of the ~ method that you want to for the task you want to 1 To use a class use from the package, program. package is displayed.
s el @ package you want to create.  use in other Java programs. perform. stored in a package you followed by a dot.
' created, type the name

E save the code with = 3| Type the name of
the method you want

to access.

directory named myapps is
created in the lib directory. be the same as the name of the the .java extension in the
The lib directory is located in directory you created in step 1. directory you created in
the main Java SDK directory. step 1.

Note: The package name must of thelpackage followed

by a dot.
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~
You can use the wildcard character * to have Java may not import every class a package
IMPORT A PACKAGE Java import all the classes a package contains. contains when you use the wildcard
This is useful if you want to access several character *. When you compile your code,
classes in a package. In the following example, Java searches the code and imports only
ou can import a class from a package you have created To help ensure an error is not generated when you compile the package is named myapps.webutils. the classes that are used. This prevents
Y into a Java program. This is useful if you plan to use the the code for your program, you must ensure that the package ) your bytecode from becoming too large.
class several times in the program. Once a package and directory and the class you want to import are available. SENTCR
a class have been imported, you do not need to specify the In most situations this is not a concern, but it becomes import myapps.webutils. * Java can automatically import certain
name of the package each time you want to access the class. important if you are developing programs on different packages when you compile code. The
The import statement is used to import a package and computers or different platforms. When using the wildcard character *, it is java.lang package, which is part of the
is usually placed at the beginning of your Java program. When importing a class from a package, you must specify important to note that only the classes in Ja\P/]a class library, is alumm(?t'&}”y lmpoged
If your program contains a package statement, the import the name of the class you want to import. You should only the named package will be imported. For whenever lyou cor;:plg: o e.bl lyour code
statement must be placed after the package statement. import class files you intend to use. Imported class files example, the import myapps.webutils. * conlt(ams classes that ohn(zjt fe (I)ng toka N
You can import several packages and classes into one Java increase the size of the bytecode created when you compile statement will only import the classes pag age Javahlmplorts the If ault pkac age
program. Each package you want to import must have its Java code. found in the myapps.webutils package and a::n assigns the classes to that package.
own import statement. You should not import two classes . will not import any classes found in the If your Java code contains a package
with the same name into one program. In addltlon to packages and classes that you create, you myapps.webutils.text package. To import statement, the named package is also
can import packages and classes that are part of the Java classes from the myapps.webutils.text automatically imported.
You must first create the package you want to import. For class library. You can refer to page 8 for more information package, you must use the import
more information about creating a package, see page 50. about the packages included in the Java class library. myapps.webutils.text.* statement.
|\ J

IMPORT A PACKAGE

T import a package, H Type the name of
type import in the first line the package you want to
of code. import followed by a dot.

n Enter the code that
declares the class and
the method you want

to use.

= 3 Type the name of the
class you want to import.

E"] In the body of the
method, type the code for
the task you want to perform.

(7] Type the name of
the method you want
to access.

3 To use the imported class,
type the name of the class
followed by a dot.

E Compile the Java
code and then execute
the program.

Untitled - Hotepad Untitled - Hotepad Untitled - Hotepad -DOS Prompt
L]
File Edit Seach Help File Edit Seach Help File Edit Search Help
import [myapps .| [~ [tmport myapps [HyInformation]; import myapps.MyInformation; C:WINDOWS>cdljdki-3\ib
C:\jdk1.3\lib>javac TestPackage.java
public class TestPackage public class TestPackage ) -
C:\jdk1.3\lib>java TestPackage
i . . . . . { . . . . . |My email address is tom@abc.com
public static void main{String[] args) public static void main{3tring[] args)
{ { C:\jdk1.3\lib>
System.out.println{”Hy email address is ™
¥ +| MyInFurmatlun.|emallnddress( )|);
H ¥
H
#stan| | ol @& =59 > || [@EMS-D0S Prompt J- 1z00PM
/\_/_v /\_/_\/- ’W

M The result of using a
class from an imported
package is displayed.
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EXTEND A CLASS , \

. . 'f-ﬂ)‘ As with methods, fields within a super-class will A class you created as a sub-class can be
fa class you are creating is related to a class you have the method uses. A method that uses the public B also be available to a sub-class, depending on the used as the super-class of another class. This
previously created, you can make the new class an access modifier will be accessible to any sub-class, access modifier a field uses. A field that uses the allows you to create a chain of sub-classes
extension of the original class. For example, you can while a method that uses the private access modifier private access modifier will not be accessible and super-classes. A class that extends
make a new class that performs tasks using a database an will not be accessible to sub-qlfisses. A methqd that to any sub-classes, while a field that uses the directly from a super-class is called a direct
extension of the class that conqects to thg database. Thls does not have an access modifier specified WI_II be public access modifier will be available to all sub-class of the super-class. A class that is
alloyvs you to re-use Java qode in the original class without accessible only to sub-classes that are stored in the sub-classes. an extension of another sub-class is called a
having to retype the code in the new class. same package as the super-class. non-direct sub-class of the super-class. There
When you extend a class, the original class is usually Once you have created a sub-class as an extension of a When creating a sub-class, you can override a is no limit to the number of sub-classes that
referred to as the super-class, while the new class is super-class, you can create a new class that accesses the method in the super-class that you do not want to be can be created from other sub-classes.
called the sub-class. sub-class. For example, a new class can create an object available when the sub-class is accessed. To override
e Glealiring s e e (e 1 s o srlbales using the sub-class. The class information from both the a method in the super-class, create a method in the
you must use the extends keyword to specify the name sub-class and the super-class will be combined to form sub-class that has the same name as the method you
T s s el s 5 (10 e o, T s ) single object, with methods from both the sub-class and want to override. The access modifier of the method
. . ) . the super-class available to the object. in the sub-class must be the same or less restrictive
specify using the extends keyword must be a valid class than the access modifier of the method in the suber-
that will be accessible to the sub-class when the sub-class Many of the classes included with the Java SDK extend to S - per
Y/
is compiled. other classes. For information about the Java SDK classes class. When an object is create_d using t_he sulp-class,
refer to the J;.iva SDK docurmentation ’ the method in ’Fhe sub-class will be available instead
Whether or not a method within a super-class will be : of the method in the super-class.
accessible to a sub-class depends on the access modifier L )
& Untitled - Notepad & Untitled - Notepad & Untitled - Notepad
File Edit Seach Help File Edit Seach Help File Edit Search Help
lpublic class BoldHessage Ipublic class ItalicMessage|extends BuldMessagE-'i Ipublic class DisplayMessage
¢ public void showBolded{3tring message) ¢ public void showItalic{String message) ¢ public static void main{String[] args) c.\favaﬂ_avacélsplaymessage.lava
B { . B 1 . . . 1 . . \fifi?ﬁ;ﬁ&?ifﬂﬂ?ﬁfgz?mo. 2001.</i>
System.out.print("<b>" + message + "¢{/b>"); System.out.print{"”{i>" + message + "{ji>"); — Italiclessage text = new ItalicHessage() |
3 3 text.showBolded{"Copyright™}; C:\java>
3 text.showItalic(“1999, 2008, 2061.");
, K
s | 1 & < > | [EM5 005 Pomet R
/\_/_\/
CREATE THE SUPER-CLASS E compile the Java code CREATE THE SUB-CLASS E in the method USING AN EXTENDED CLASS 3 In the body of the 3 compile the Java code M The results of instantiating
K1 Type the code that for the class. 0 Type the code that ?Ie“claration, t?/]pe extends L BT To create a class that method, type the code and then execute the the object of a sub-class and
defines a class you want defines a class you want ollowed by the name will instantiate an object of that creates the object. program. accessing methods of the
to be able to extend to to use as an extension of the class you want to the sub-class you created, =3 Type the code that sub-qlass and super-class
another class. of another class. liselasithelsuper:class. type the code that defines accesses methods from are displayed.
3 Compile the Java the class and method you the sub-class and the
code for the class. want to use. super-class.
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UNDERSTANDING VARIABLE SCOPE

program that can access the variable and use its

value. In Java, there are strict guidelines governing
variable scope. These guidelines are referred to as
scoping rules.

T he scope of a variable determines the part of a

The scope of a variable is determined by the position of
the variable declaration within a block of code. An opening
brace and a closing brace denote a block of code. The
scope of a variable is from the line of code containing

the variable declaration to the closing brace of the block.

If you declare a variable in the body of a class, outside
of any method, the variable will be accessible to all the
methods in the class. A variable declared in a class body
is referred to as a member variable.

When using the Java interpreter to execute a class file,
methods and variables created in the body of the class
file must be declared using the static access modifier.

UNDERSTANDING VARIABLE SCOPE

A variable declared within a method is referred to as

a local variable. A local variable is accessible only within
the method in which it was declared. Other blocks of code
created within the method can access the local variable.

You can use the same name to declare a member
variable and a local variable in one class. When you

use the same name to declare two variables of different
scope, Java treats the variables as distinct. Although
variables with different scopes can have the same name,
using unique variable names will make your code easier
to understand. For example, instead of using a variable
named counter for all your counting functions, you should
use variations of the name, such as loopCounter for
counting loop iterations or processCounter for counting
the number of times a particular process is executed.

PROGRAMMING WITH JAVA

( )
The scope of a variable is restricted to the block
of code that contains the variable declaration. If
you declare a variable in a block of code created
by an if statement or a statement that produces
a loop, the variable will be a local variable.
Example:
boolean go = true;
if (go)
int x = 3;
}
System.out .print (x) ;
Produces this error message when compiled:
Scope.java:12: cannot resolve symbol
symbol : variable x
location: class Scope
System.out .print (x) ;
1 error
4

public static void main{String[] args)
{
¥

3
"_——--.___________——-—-________—--”

—El To create a member H Type the code that
variable, type static in declares the member
the body of the class. variable.

=3 Type the code that

declares a main method.

4] untitled - Notepad ] _|® 4] untitled - Notepad _[2]
File Edit Search Help Fie Edit Seach Help
public class ShowScope public class ShowScope
{
static static int x = 18;

public static woid main(String[] args)

e

private static void FirstMethud()|
<

int ® = 55;
System.out.printIn{"This is the value of the Iocal variable x: ™ ¥
X);

’/W

M Give the local variable
the same name as the

4] Type the code that
declares a method.

member variable, but
a different value.

= 6 Type the code that
displays the value of
the local variable.

—B To create a local
variable, type the code
that declares a variable in
the body of the method.

a Untitled - Notepad

File Edit Search Help

.

public class ShowScope
static int x = 10;

public static void main{String[] args)

C:\java>javac ShowScope.java

C:\java>java ShowScope
[This is the value of the local variable x: 55
[This is the value of the member variable x: 10

firstHethod();
secondiethod();

private static void firstHethod()

¥

int ® = 55;

X);
H

private static void secundﬂethud()|

System.out.println{"This is the value of the local variable x: " +

C:\java>

X);

System.out.println{"This is the value of the member variable x: " -I

{
iJ
H

J #stan| | ol @& =59 > || [@EMS-D0S Prompt

e 1zo0PM

‘——""---__.._-———’——‘-—..__---'-

—id Type the code that
declares another method.

1 in the body of the
method, type the code
that displays the value
of the member variable.

E‘] In the body of the
main method, type the
code that calls each
method.

m Compile the Java
code and then execute
the program.

M The value of the
member variable and
the value of the local
variable are displayed.
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JSP-COMPATIBLE WEB SERVERS

GETTING STARTED WITH JAVASERVER PAGES

JSP-COMPATIBLE WEB SERVERS (Continued)

before beginning to develop JavaServer Pages code.

There are several JSP-compatible Web servers to choose
from and most of the server software is available in both
Windows and UNIX versions. Some of the available Web
servers are written in the Java programming language and
can be installed on any computer that has a Java Runtime
Environment installed.

Y ou must have access to a JSP-compatible Web server

CHOOSING A WEB SERVER

A computer running a Windows operating system with the
Tomcat Web server installed was used to process the JSP

pages created in this book.

Nexus

Nexus is written entirely in Java and can be used either
as a stand-alone Web server or as part of a larger
application. To download the Nexus Web server, visit

the www-uk.hpl.hp.com/people/ak/java/nexus Web site.

When choosing a Web server, you should evaluate the
strengths and weaknesses of several Web servers to
determine which server best suits your needs and
meets your level of expertise. For example, while a
Web server may be capable of processing thousands
of JSP pages per hour, the server may be very
complicated to set up.

Feature List

Some Web servers support a wider range of features

than other Web servers. For example, some Web servers

support detailed logging and error reporting, while
others do not. You should examine the feature list for a
Web server to determine whether the server meets your
current and future needs.

Orion Application Server

Orion Application Server is a popular JSP-compatible
Web server that is suitable for most commercial needs.
Orion Application Server supports clustering, which
allows a large Web site to be stored on multiple Web
servers. To learn more about Orion Application Server,
visit the www.orionserver.com Web site.

Tomcat

The Tomcat Web server can be used as a stand-alone
Web server or can be integrated with the Apache Web
server. The Tomcat Web server is available at the
jakarta.apache.org Web site. For information about
installing the Tomcat Web server, see page 60.

Cost

Web server software is often available free of charge
for development purposes, but you may have to pay
for the software if it will be used in a commercial
application. Some Web servers can be used free of
charge for a specific period of time, after which a fee
must be paid to continue using the Web server.

Terms and Conditions

Each Web server has its own specific terms and
conditions of use. Prior to using any Web server
software, you should carefully review the terms and
conditions to ensure that the way you intend to use
the software complies with the conditions of use.

Servertec Internet Server

Servertec Internet Server is an easy-to-use Web server
that can be used as a stand-alone Web server or can
be integrated with the Apache Web server. Apache

is the most popular Web server on the Internet.
Servertec Internet Server is written entirely in the Java
programming language. For more information about
Servertec Internet Server, visit the www.servertec.com
Web site.

WebSphere Application Server

WebSphere Application Server is a Java-based Web
server developed by IBM that can be used to develop
JSP pages and deploy large-scale e-business applications.
For more information about WebSphere Application
Server, visit the www-4.ibm.com/software/webservers
Web site.

WEB HOSTING SERVICES

POPULAR JSP-COMPATIBLE WEB SERVERS

The following are examples of JSP-compatible Web servers.

Jigsaw

Jigsaw is a Java-based Web server developed by the
World Wide Web Consortium (W3C), which is the
body responsible for many Web standards. The Jigsaw
Web server is better suited to development than
deployment. For more information about the Jigsaw
Web server, visit the www.w3c.org/Jigsaw Web site.

LiteWebServer

LiteWebServer is a small, robust Web server developed
by Gefion Software. This Web server is suitable for
developing JSP pages and for making pages available on
an intranet. For more information about LiteWebServer,
visit the www.gefionsoftware.com Web site.

If you do not want to install your own Web server
software to develop JSP pages, you can use a Web
hosting service that offers JSP-compatible Web servers.
A Web hosting service is a company that allows
individuals to store Web sites they create on the
hosting service's Web servers. A Web hosting service
may also offer access to other technologies related to
JSP, such as JDBC, the Java technology used to enable
JSP pages to retrieve information from a database.

Web hosting fees are typically inexpensive, making a
Web hosting service an affordable alternative to
installing a Web server on your own computer. A Web
hosting service usually charges a monthly fee for their
services. The fees vary depending on the amount of
space, bandwidth and other resources required by the
Web site.

When developing JSP pages using a Web hosting service,
you will need a text editor to write the code and an ftp
program to transfer your pages to the Web hosting
service's Web servers.

Examples of Web hosting services that offer ]SP-compatible
Web servers include:

SpinWeb Reinvent Technologies, Inc.
www.spinweb.net www.reinventinc.com

iMagine Internet Services Colossus, Inc.
www.imagineis.com www.colossus.net

MyServletHosting.com
www.myservlethosting.com




INSTALL THE TOMCAT WEB SERVER

pages, you must install a Web server that can

interpret and process JavaServer Pages code.
Tomcat is a fully-functional Web server that you can
install on your computer to create and test JSP pages.

B efore you can create interactive and dynamic JSP

You need to install the Java Software Development Kit
before installing the Tomcat Web server. You may need

to change certain Tomcat settings to specify the location
of the Java SDK. Consult the documentation included with
Tomcat for information about changing these settings.

Tomcat is constantly being updated. A recent release of

the Tomcat Web server is included on the CD-ROM disc

that accompanies this book, but you should make sure you
install the latest version of the server. The latest version of
Tomcat is available at the jakarta.apache.org/tomcat Web site.

The version of Tomcat you install may be an unfinished,
or beta, version. Although Tomcat is a very stable
application, some difficulties, such as system crashes,
should be expected when using any beta software.

To install Tomcat, you simply copy the Tomcat Web server
files to your computer. Once Tomcat is installed, it can be
started using a program called startup, which is located in
the bin directory. The bin directory also stores the shutdown
program, which you can execute to stop Tomcat when you
have finished displaying Web and JSP pages.

To confirm that Tomcat has been installed and started
properly, you can have the server display a page in a

Web browser. After starting the Web browser you want

to use, you enter the name or IP number of your computer,
as well as the port number used by Tomcat. The default
port number used by Tomcat is 8080. If you do not know
the IP number of your computer, you can use 127.0.0.1,
which is the IP number that computers running TCP/IP

use to refer to themselves.

A Web hosting service may also allow you to access their
Web server to test your JSP pages. For a list of Web hosting

services, see page 59.

GETTING STARTED WITH JAVASERVER PAGES

( )
When the Tomcat Web server is installed, several
directories are automatically created. These
directories can be found in the main Tomcat directory.
bin Stores programs for starting and shutting down the Tomcat Web server.
conf Stores configuration files for the Tomcat Web server.
doc Stores miscellaneous documents.
lib Stores JAR (Java ARchive) files. The JAR file format is used to compress
all the components of a Java program into a single file.
logs Stores log files.
src Stores the servlet Application Program Interface (API) source files used
by the Tomcat Web server.
webapps Stores sample Web applications.
work Stores intermediate files, such as compiled JSP files. This directory
may not have been created when you installed the Tomcat Web server.
. /
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INSTALL TOMCAT

=1 Copy the Tomcat
Web server files to
your computer.

M In this example, we copy
the Tomcat Web server files
to the C: drive. The files are
stored in a directory called
Tomcat.

START TOMCAT

Note: The startup.bat file
is used to start Tomcat on
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TEST TOMCAT

Kl Display the contents of the
bin directory, which is located
in the Tomcat directory.

Windows platforms. The
Startup.sh file is used to start

Tomcat on non-Windows
platforms.

—l A command prompt
window appears.

—E Double-click the
appropriate startup file to start
the Tomcat Web server.

E] start the Web browser
you want to use to test the
Tomcat Web server.

the current Web page

— Type the name or IP
number of your computer
followed by a colon.

1 Click this area to highlight

address and then type http://.

= 6 Type the Tomcat port
number and then press
Enter.

M If the Tomcat Web server
is not working properly, the

B The Web browser
displays a Web page

generated by the Tomcat
Web server.

Web browser will display an
error message.




DISPLAY A WEB PAGE USING TOMCAT

fter installing the Tomcat Web server, you can create

a Web page and store the page on the server. You

can then use a Web browser to display the Web
page. Displaying a Web page allows you to confirm that
Tomcat is installed properly and that you are storing pages
in the correct directory.

Make sure you add the .html extension to the name of

a Web page you save. Some text editors do not recognize
the .html extension, so you may have to enclose the Web
page name in quotation marks, such as "index.html".

When installed on a Windows platform, Tomcat uses the
webapps directory as the root directory. All of the Web and
JSP pages you want to display must be stored in the root
directory or its subdirectories. When a Web server receives
a request for a Web page, the server looks for the page in
the root directory if no other directory is specified in the
request. If another directory is specified, the Web server
expects it to be a subdirectory of the root directory. For

DISPLAY A WEB PAGE USING TOMCAT

example, when a Web server with a root directory named
docs receives the request www.server.com/work/sale.html,
the server displays the document sale.html stored in the
C:\docs\work directory.

If Tomcat is installed on a computer running a non-Windows
operating system, such as Linux, the root directory may be
different. The root directory could also change with newer
versions of Tomcat. Always check the documentation
included with Tomcat to verify the name and location

of the root directory.

The webapps directory contains a number of directories
that can be used to store your Web pages. If you are only
using the Tomcat Web server to test Web and JSP pages,
you may want to store the pages in the examples directory.

Before displaying Web pages, you must ensure that the
Tomcat Web server is running. To start the Tomcat Web
server, see page 60.

GETTING STARTED WITH JAVASERVER PAGES

EX!M You can create your own directory within the webapps
directory and then store pages you want to display in that

directory. Creating your own directories is useful when
you want to use Tomcat to make your pages available to
others. Before you can display pages saved in a directory
you created, you must change settings in the server.xml
file. For example, if you created a directory named pages,
you would add the following code to the server.xml file

between the <ContextManagers> tags:

reloadable="true" >
</Context>

<Parameter name="handler"

<Parameter name="port" value="8080"/>
</Connectors>

<Context path="/pages" docBase="/pages" debug="0"

By default, the port number used by Tomcat is 8080. You must
specify this number in the addresses you type when accessing pages
generated by Tomcat. To change the port number used by Tomcat,
open the server.xml file and look for the following section of code:

<Connector className="org.apache.tomcat.service.SimpleTcpConnector"s

value="org.apache.tomcat.service.http.HttpConnectionHandler"/ >

In the line that specifies the port number, replace the existing port
number with the port number you want to use. After you change the
port number, you must specify the new number in Web page addresses.

The configuration settings for the Tomcat
Web server are stored in the server.xml
file located in the conf subdirectory of the
main Tomcat directory. You can adjust the
settings for Tomcat by changing or adding
information to the server.xml file. To edit
the file, you can open the file in a text
editor. You should consult the user
documentation included with Tomcat
before changing any settings in the
server.xml file.
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CREATE A WEB PAGE Note: In this example, we
save the Web page in the
C:\Tomcat\webapps\examples

directory.

n In a text editor, create
a Web page.

1 save the Web page in
the Tomcat root directory
or one of its subdirectories.

—l The filename must have
the .html extension and
may need to be enclosed
in quotation marks.

= 3 Type the name or IP
number of your computer
followed by a colon.

VIEW A WEB PAGE

KN start the Web browser you
want to use to display a Web
page. =4 Type the Tomcat port

—F Click this area to highlight number.

the current Web page address
and then type http://.
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—H if the Web page is
stored in a subdirectory of
the root directory, type /
followed by the name of
the subdirectory that
stores the page.

[3 Type / followed by the
filename of the Web page
and then press Enter.

M The Web page appears
in the Web browser.
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ADD A COMMENT TO A JSP PAGE

dding comments to your HTML or JSP code is
good programming practice and can help clarify
the code. For example, you may use a variable
named totalCost in your code. You could use a comment
to explain whether the variable stores the total cost of all
the products in a database or only some of the products.
Comments can also contain information such as the
author's name or the date the code was created. You
can also use comments for debugging a program or
as reminders to remove or update sections of code.

You can include HTML comments within the HTML code
of a JSP page by enclosing the comments between the
<!--and --> delimiters. Any text enclosed in these
delimiters will be sent to the Web browser, but will

not be displayed on the page. The information may be
displayed by users who view the HTML source code
however.

You can also add comments within the HTML code of a
JSP page using the hidden comment tags, <%-- and --%>.

Any code or information within the hidden comment tags
will be discarded before any processing of the JSP page
takes place on the Web server and will not be sent to the
Web browser.

You can add comments to JSP code the same way you add
comments to a Java application. The // notation can be
used to create single-line comments and the /* and */
delimiters can be used to create multi-line comments.

For information about adding comments to Java code,

see page 15.

You should be very careful about where you place
comments in a JSP page, especially when the comments
are placed within the JSP code. The Web server expects
to find only valid Java code within your JSP expressions,
scriptlets and declarations. Any HTML comments or
hidden comments in the JSP code will cause an error

to occur.

GETTING STARTED WITH JAVASERVER PAGES

ADD A COMMENT TO A JSP PAGE

Fle Edit Seach Help

File Edit Seach Help

<kt
String siteNMame = "My Web Site";

public String stars{int %)
{

String message = "#';
for (int i = @8; i < =5 i++)
message = message + ''x";
return message;
H
%>

<html> |

<head>

—<*-—|Created Feb 15 2881|—->
itle>Fy age</title

</head>

<body>

<h1>

Welcome to <%= siteName %><br>

<%= stars(28) %>

</h1>

</body>

</html>

"!’-"'--------'--_-----_—7

—Kl To add an HTML
comment, type <!--.

H Type the comment.

[&] Type --> to complete
the HTML comment.
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<%t
String siteMame = "Hy Web Site";

public String stars{int x)
{

String message = “=";
for (int i = @8; i € x; i++)
message = message + “x";
return message;
¥
%>

<html>
<head>
<*—— Created Feb 15 2881 ——>

Fie Edt View Favoies Tooks  Help |

( )
Appjy You may include JSP code within an HTML comment. This
k allows you to include dynamically generated comments in
your JSP page. Embedding JSP code within HTML comments
can help you to determine the state of various aspects of
your JSP code without affecting the display of the Web page
and can be a useful troubleshooting technique.
<%! String siteName = "My Web Site"; %> <html>
<html> <head>
<head> ) ) <!-- The variable siteName has a value of
<!-- The variable siteName has a value of "My Web Site" -->
"<%= siteName %>" --> <titlesMy JSP Page</titles
<title>My JSP Page</title> </head>
</head> <body>
<body>
<% siteName = "* " + siteName + " *"; %> <!-- The variable siteName has a value of
<!-- The variable siteName has a value of "t My Web Site *" -->
"<%= siteName %>" --> Welcome to * My Web Site *<brs
Welcome to <%= siteName %><br> </body>
</body> </html>
</html>
- J
2 My JSP Page - Microsoft Internet Explorer EET

Fle Edit View Favoites Toos Hel

<title>My JSP Page</title>

<fhead>
<body>
(K| I
—<%--|DPisplay a welcome message|--%>
elcome (1] = S1lleMame r.
<%= stars{208) %>
</h1>
</body>
<fhitml>
—1 To add a hidden 6 Type --%> to complete
comment, type <%--. the hidden comment.
—B Type the comment.

GBack - = - D & | @seach [ Favoites AHisow | By S @ - 5 2 GBack - = - D 3t | @Search [ Favorites (Histoy | By S5 [ - o
Agiress [§8] hitp:4/127.0.0.1:B080/swamplesrcomment isp =] o ||Links 7] P EA]] i comment1] - Hatepad (100Xl 6o || Links »
Eile  Edit Search Help
=] = =l
.
Welcome to My Web Site Welc|
ekkhhdh kR h kbR % % %ok [<head>
<?-- Created Feb 15 2081 -->
{titlexMy JSP Paged/title>
</head>
<body>
<h1>
Welcome to Hy Web Site<br>
[PIR—————
<fh1>
</body>
</html>
El
L] |
&] Done [ [ [@ ntemet &] Done [ [ [ ntemet

I save the page with M The comments do not
the .jsp extension and affect the display of the
then display the page JSP page.

in a Web browser.

M The HTML comment
is included in the HTML
source code, but the
hidden comment does
not appear.

8 Display the source
code of the JSP page.




CREATE AN EXPRESSION

you to generate output on a JSP page. You can

use expressions to insert information into a Web
page rather than using scriptlets with out . print ()
or out .println () statements. This reduces the
amount of code you have to type and can make your
scripts easier to read.

g n expression is a scripting element that allows

The Web server processes the code within the expression
and converts the results to a string. The results of the
expression are then inserted into the HTML code in

the same manner as the result of out .print () and
out.println () statements in scriptlets.

A simple expression can be used to display a string
enclosed in quotation marks or the value of a variable.
The Web server simply inserts the string or value into

the HTML code. Variables must be declared and initialized
in scriptlets or declarations in the same JSP page.

You can also use calculations and method calls in your
expressions. The expression processes the calculation

or method and inserts the result into the HTML code.
Methods used in expressions must be declared in the
same JSP page and return a printable value. If a method
does not return a value, the Web server displays an
error message.

You can use string concatenation to join

different types of information in a single expression.

For example, you can create an expression such as

<%= "Date of Birth: " + getDOB() %>, which generates
a string followed by the value returned by a method.

An expression cannot end with a semicolon, as is
customary with most Java statements. If a semicolon
is included in an expression, an error will occur.

Users viewing the source code of the Web page from
within a Web browser will not be able to view the
contents of the expression. They will see only the
information generated by the expression.

GETTING STARTED WITH JAVASERVER PAGES

A

If you need to include the " or \ character in a string, you
will have to place a backslash (\) before the character. The
"and \ characters have special meanings in Java and can be
misinterpreted by the Web server, causing errors to occur.

<%
String fontFace = "comic";

o
>

B
<%=

"<br>c:\\Tomcat" %>

<%

"<font face=\"" + fontFace + "\">My Web Page</font>" %>

<font face="comic"sMy Web Page</font>

<br>c:\Tomcat

CREATE AN EXPRESSION

File Edit Seach Help

File Edit Seach Help

%% String pgTitle = "Hy JavaServer Page™; %>
<html:>
<head>
<title>
<%=[%>]
</title>
</head>

<body>
<h1>
Welcome to
</h1>
</body>
</html>

=1 Type <%= where you H Type %> where you
want to insert an expression

in the JSP page.

{%* String pgTitle = "My JavaServer Page"; %>
<html>
<head>
{title>

- »

</title
</head>

<body>
<h1>
Welcome to
</h1>
</body>
</html>

File Edit Search Help

<html>

<head>

<title>

<%= pgTitle %>
<ftitled>
</head>

<body>
<h1>
Welcome to [<%= "My Web Page” %>|

/W

want the expression to end.

—E Between the opening and
closing delimiters (<%= and %>),
type the code to be evaluated
and included in the HTML code.

</h1>
</body>
</html>

"——----_____-----____-—-—-—’

= 4 Repeat steps 1 to 3
for each expression you
want to create.

<%* String pgTitle = "Hy JavaServer Page"; %>

A My JavaServer Page - Microsoft Intemet Explorsr
Fie Edt Yiew Favoites Tanks Help | #
GBack - = - D | @seach [GFavoites BHistoy | EN- |G ml 5 8
Addess [@] betp:/127.0.0.1:8080 exarples/axpression.sp = @60 H Links »

=

|Welc0me to My Web Page|
=

&] Done [ [ [ ntemet

H save the page with the
.jsp extension and display
the JSP page in a Web
browser.

M The Web browser
displays the results of

processing the expressions.
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CREATE A DECLARATION

3 declaration is a scripting element that allows you

Using a declaration to define a method within a JSP
page is similar to defining a method within a Java
class. Once you define a method, you can access
the contents of the method from anywhere in the
JSP page. For example, you can use a scriptlet in
the body of the page to pass a value to the method.

A

When defining a method in a declaration, you can use
the public, private or protected access modifier
to specify how the method will be accessed. For more

to define variables and methods that will be used
throughout a JSP page. You must define variables

and methods in a JSP page before you can use the variables
and methods in the page. Although variables can also
be defined within a scriptlet, using a declaration is the

information about access modifiers, see page 17. The
access modifier you use becomes important when you
import class files and other JSP pages into your code.

preferred method for defining variables. For more information about including external files in <%l ‘ Welcome to My Web Server
. aJSP page/ see page 76' Strlng siteName = "My ieb Server”; 3k 3k 3k 3k 3k ok 3k 3k ok 3k 3k ok %k 3k %k %k ok %k kK Kk k ok
To create a declaration, you place the code for the public String stars(int x)
declaration between the <% ! opening delimiter and the If a declaration you want to add to a JSP page will contain {
%> closing delimiter. Although a JSP page can include many variables and methods, you may want to use another String message = "*';
multiple declarations, this is not typically required. There method of including the code, such as JavaBeans. JavaBeans for (int i =10; 1 < x; l**)*
q Q.0 0 q q ) me = m 4+ k.
is no limit to the amount of code you can include in a allow you to store code in an external file so the source retum e;essgaege, essage '
declaration, so you can define multiple variables and code of your JSP page is easier to understand and manage. } '
methods within the same declaration. Each line of code For information on JavaBeans, see page 122. %>
in a declaration must end with a semicolon, if a semicolon
is required according to Java programming syntax. <html>
<body>
Since declarations do not generate any output, they can Welcome to <%= siteName %><br>
be placed anywhere on a JSP page without interfering with <%= stars(22) %>
the HTML code. Declarations are typically placed at the <§ﬁ§d§{>
top of a page. </
\. J
CREATE A DECLARATION
B declaratio otenad B declaratio otenad B declaratio S — 8 My Web Server - Microsaft Intemst Explorer
File Edit Seach Help Fie Edit Seach Help Fie Edit Search Help @5 R Yoy Foals Db R |
e %t %t GBack - = - D | @seach [GFavoites BHistoy | B Sl 5 8
String siteName = "Hy Web Server™; String siteMame = "Hy Web Server"; givess @] hup://127.0.0.1:8080 examples/declaralion.sp =l o [|unks >
%] %> %> =
htnl> htnl> html> |Welc0me to My Web Server|
<head> <head> <head>
</head> </head> <{title><%= siteMame %><{/title>|
<body> <body> </head>
</body> </body> {body>
</html> </html> <h1>Welcome to <%= siteName %></h13|
</bodyz
</html>
|
&] Done [ [ [ ntemet
=1 Type <%! where you H Type %> where you —E] Between the opening = 4 Type the code that H save the page with M The Web browser
want to add a declaration want the declaration to end. and closing delimiters uses the variable or the .jsp extension and displays the result of
to a JSP page. (<%! and %), type the method. then display the JSP using the variable or

code that defines a
variable or method.

page in a Web browser. method you defined

in the declaration.




GETTING STARTED WITH JAVASERVER PAGES

When you use the print member with the out object, the text
you output does not include any line breaks. If you use the print
member several times in a row, all the text you enter will appear
on one long line in the source code. If you want to split text into
separate lines, you can use the print1ln member. The println
member inserts a line break at the end of each line of text.

GENERATE TEXT USING SCRIPTLETS

Y ou can use scriptlets to generate text on a JSP page. The placement of a scriptlet within a JSP page is important.

A

A scriptlet is a block of code embedded within If a scriptlet is used to generate output, it must be placed
a page. The code for a scriptlet is almost always in the body of the page rather than in an area that does

written in the Java programming language, though some not display content, such as between the <head> and
Web servers support scriptlets written in other languages. </head> tags.
,;\e r;1)1;::)gleelto§;)ntalnlng a scriptlet is often referred to as a Before a JSP page containir?g scriptlgts is genera.ted/ a ng <<)1°1t.print("<h1>") ; ;Lelt.println("<h1>") ;
server processes the code in the scriptlets. The information out .print ("Welcome to my Web Page"); out .println("Welcome to my Web Page");
To add a scriptlet to a page, you place the code you generated by the code is inserted into the page before the out.print ("</h1>") ; out.println("</h1>");
want to embed in the page between the <% opening page is displayed. Users who visit the JSP page will not out.print ("<hr>"); out.println("<hr>") ;
delimiter and the %> closing delimiter. A scriptlet can be able to see the code for a scriptlet, even if they display 5> s>
be used to generate text ranging from a simple message the source code for the page, since the source code
to the entire content of a JSP page. will contain only the output generated by the scriptlet.
- . . . Although scriptlets are relatively secure, you should
W't,hm a scrlpltlet, you can use the out object with the avoid including sensitive information, such as passwords,
print or println member to generate text for a JSP in the code. <hl>Welcome to my Web Page</hls<hr> <hl>

page. The out object sends output to a Web browser, Welcome to my Web Page
while the print and print1ln members generate the </hl>
text that is to be inserted into the page. <hr>

GENERATE TEXT USING SCRIPTLETS

) ed - Notepad 3 ed - Notepad o ed - Notepad 2 Welcome - Microsoft Internet Explorer
File Edit Seach Help File Edit Seach Help File Edit Seach Help Ele Edk Yiew Favoes [ook Help |
<html> <html> <html> dBack + = - at | Qi Search (3 Favorites {4 History ||%- SmEEL2
<head> <head> <head> Addess [@] bttp:/127.0.0.1 8080 exarples/sciptlet sp = @60 H Links *
<title>Yelcome{/title> <title>WYelcome<{/title> {title>WYelcome{/title> =]
</head> </head> </head>
<body> <body> <body> Welcome to my Web Page
<h1>Welcome to my Web Page{/h1> <h1>Welcome to my Web Page</hi> <h1>Yelcome to my Web Page</hi>
<hr> <hr> <hr> e ——
This 15 a ISP page
e
<] <% ¢
_Jout._print{)}; out.print{"This is a JSP page'1);
</body> </body> </body>
</html> </html> </html>
|
&] Done [ [ [ ntemet
= 1| Type <% where you H Type %> where you —E] Between the opening and —1 Between the parentheses, H save the page with M The Web browser

want to add a scriptlet
to a JSP page.

70

want the scriptlet to end.

closing delimiters (<% and %),
type out.print() or out.printin()
to generate text on the page.

type the text you want to
output, enclosed in quotation
marks.

the .jsp extension and
then display the JSP
page in a Web browser.

displays the result of
generating text using
a scriptlet.

T




WORK WITH MULTIPLE SCRIPTLETS

page. This enables you to place dynamically created

Y ou can use multiple scriptlets within a single JSP

information in multiple locations throughout your
Web page.

Any code used in one scriptlet can be accessed by other
scriptlets in the same JSP page. For example, you can
declare a variable in one scriptlet and then access the
variable in another scriptlet that is in the same JSP page.
Scriptlets will be processed in the order they appear

on the JSP page, so you should consider the order of
processing when creating scriptlets that use information
from other scriptlets. For example, a scriptlet at the top

of a JSP page will not be able to access variables declared

in a scriptlet further down the page.

You must ensure that only valid Java code is included
between the <% and %> delimiters. When using multiple
scriptlets within HTML code, it is a common mistake to

WORK WITH MULTIPLE SCRIPTLETS

leave some HTML code between the scriptlet delimiters.
HTML code included between the scriptlet delimiters must
be included in valid Java statements so the Web server can
dynamically generate the HTML code. If the Web server
finds any raw HTML code in a scriptlet, an error will occur.

Using many large scriptlets in a JSP page can cause your
code to be difficult to read and troubleshoot, should an
error occur. Scriptlets are suitable for small amounts of
code and for development and learning purposes. For
other purposes, you should convert your scriptlets into
a more manageable format, such as JavaBeans. For
information about creating JavaBeans, see page 122.

GETTING STARTED WITH JAVASERVER PAGES

( )
Appj¥ As well as displayable content for Web pages, scriptlets can also be
h used to generate non-displayable elements, such as attributes for
HTML tags. This is useful if you also want to dynamically format
your page. Before the HTML code is sent to the Web browser, the
Web server replaces any scriptlets with the information generated
by the scriptlets. As long as the combination of scriptlet output
and HTML code in the page is valid, no errors will be generated.
<% <font face="Courier" size="5"
int fontSize = 5; color="blue">My Web Page</font> My Web Page
String fontColor = "blue";
String fontFace = "Courier";
%>
<font face="<%
out.print (fontFace) ;
%>" size="<%
out.print (fontSize) ;
%>" color="<%
out.print (fontColor) ;
%>">My Web Page</fonts>
. J

a Untitled - Notepad
File Edit Search Help

Fie Edit Search Help

Welcome to

<Ahx
</hody>
<fhtml>
",----...________----._______.--——*
=1 Type <% where you H Type %> where you

want to add a scriptlet
to a JSP page.

want the scriptlet to end.

<% | <%
String myPageTitle="Hy Home Page";|

%> .

ml> <html>
<head> <head>
<title> {title>
<ftitle> <ftitle>
<fhead> <fhead>
<body> <body>
<h1> <h1>

Welcome to

<fhi
</body>
<fhtml>

"——--—-.___._———'-~—.._.--—-'—*

—E] Between the opening
and closing delimiters
(<% and %>), type the
code for the scriptlet.

variable is inserted.

a Untitled - Hotepad
File Edit Search Help

Z My Home Page - Microsoft Intemnet Explorer

File  Edit View Favortes Toaols Help

<%

String myPageTitle="Hy Home
%>

<html>

<head>

{title>

<%
r_uut.print(myPageTitle);
%>
</title>
<{/head>
<body>
<h1>

Welcome to

<%
out.print{myPageTitle);
%>

</h1>
</body>
</html>

M In this example, code
that assigns a value to a

1 Repeat steps 1 to 3 for
each scriptlet you want to
add to your Web page.

"——--—-.___._—-—"‘--___--—-'—*

Page";

GBack - = - D | @seach [GFavoites BHistoy | EN- |G ml 5 8

Adess [@] btip:/127.0.0.1 8080/ examples/mulliplescriptiets jsp

j & Go HLmks »

Welcome to| My Home Page

= |

@ Done

[ [ [ ntemet

E save the page with
the .jsp extension and
then display the page
in a Web browser.

B The Web browser
displays the results of
processing the scriptlets.




USING THE PAGE DIRECTIVE

the software that processes the page. This software
is often referred to as a JSP engine and is part of
a Web server. Directives are sometimes called JSP engine
directives. Directives do not produce visible output, but
rather provide instructions and settings that determine
how a JSP page is processed.

D irectives provide information about a JSP page to

There are three JSP directives available-page, include
and taglib. Each directive has attributes that can be
assigned specific values. For example, the page directive
offers the autoFlush attribute, which can be assigned a
value of true or false. For a complete list of attributes
that can be used with each directive, see page 241.

To add a directive to a JSP page, you place the directive
statement between the <%@ opening delimiter and the
%> closing delimiter. The directive statement includes
the name of the directive, followed by the attribute and

value pairs you want to use. An attribute and its
corresponding value are separated by an equal sign.
A directive will only affect the JSP page containing the
directive.

The page directive is the most commonly used directive.
The page directive allows you to specify information
about the configuration of a JSP page, such as the type
of content you want the page to display. For example,
you can use the contentType attribute with the
text/plain value to specify that you want the
information generated by a JSP page to be displayed

as plain text.

A JSP page can contain multiple page directives. It is
good programming practice to place page directives
at the beginning of a JSP page, before any HTML or
JavaServer Pages code on the page.

GETTING STARTED WITH JAVASERVER PAGES

If you do not use any directives in a JSP
page, the Web server's JSP engine will use
its own default settings when processing
the page. For example, if you do not use

attribute to specify how you want the
information in a JSP page to be generated,
a JSP engine will automatically display the
information as a Web page.

directive to a JSP page and each directive
can contain more than one attribute, you
usually cannot use the same attribute more
than once on a page. For example, you
cannot use the contentType attribute
several times on a JSP page, since the
information in the JSP page can only be
generated one way at a time.

the page directive with the contentType

Although you can add more than one page

Some JSP engines do not support all of
the attributes and values offered by the
page directive. Before using the page
directive, you should view the latest
documentation for your Web server to
determine whether the JSP engine will
support the attributes and values you
want to use.

USING THE PAGE DIRECTIVE

File Edit Seach Help

<%@ page contentType="ftext/htmi" %>|
I T

<html>
<head>
{title>Page Directive Example{/title>
</head>
<body:
<h1>This page will be displayed as a Meb page.</h1>
</body>
</html>

H specify that you
want to display the JSP
page as a Web page,
type text/html between
the quotation marks.

DISPLAY A JSP PAGE
AS A WEB PAGE

—n In the first line of
code in the JSP page, type
<%@ page contentType="" %>.

T4

/3 Page Directive Example - Microsoft Internet Explorer

File Edt Wew Favoites Tools Help |

GBack - = - D a4 | @isearch (G Favoites CBHisoy | Y- S (] - o

Adthess [@] bitp/127.0.0.1 8080 examples/pagediective.fsp = @60 |j Links *

=l

This page will be displayed as a Web page.

€] Dane [ [ [ Intemet

M The Web browser
displays the result of
using the page directive
to display the JSP page
as a Web page.

El save the page with
the .jsp extension and
then display the JSP
page in a Web browser.

o, ed - Notepad 8 Page Directive Example - Microsoft Intemet Explorer
File Edit Search Help ] Fie Edt View Favoites Took Help
%@ page cuntentType="tl:extfplair*" z)l GBack - = - D 3t | @i Search (G Favorites (Histony | By S (] - Qo
T T Adess [@] btip:/127.0.0.1 8080/ eranples/pagediectiveZisp = @60 H Links »
<ntm1> =
<head>
{title>Page Directive Example{/title> <html>
</head> <head>
(hl]dy) <title>Page Directive Example</titles>
<h1>This page will be displayed as plafin text.</h1> z;g;if
</body> <h1>Thiz page will be displayed as plain text.</hi>
</html> </hody>
—iH </ hrml>
=l
/w (3] Baz [ [ [ tntermet
DISPLAY A JSP PAGE Ho specify that you El save the page with the .jsp Note: Some Web browsers
AS PLAIN TEXT want to display the JSP extension and then display the may automatically display
K1 In the first line of page as plain text, type JSP page in a Web browser. a plain-text JSP page as a
code in the JSP page, type text/plain between the Web page.

<%@ page contentType="" %>.

quotation marks.

—ll The Web browser displays
the result of using the page

directive to display the JSP

page as plain text.
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USING THE INCLUDE DIRECTIVE

several different JSP pages. This can save you time

when you need to include the same information in
multiple pages. For example, if you have a copyright notice
you want to display on all your JSP pages, you can create
a file that contains the copyright notice and then use the
include directive to include the information on all your
pages. The file must be stored on the Web server and be
accessible from all the JSP pages that you want to include
the file.

T he include directive allows you to use one file in

You must first create the file you want to include. The
file can contain plain text or HTML code, such as a table,
header or footer. If the file contains plain text, you can
save the file with the .txt extension. If the file contains
HTML code, you can save it with the .html extension.
The include file should not contain any JavaServer Pages
code. The Web server will ignore any JavaServer Pages
code included in the file.

To include a file in a JSP page, you add an include
statement to the page. The include statement must be
enclosed between the <%@ opening delimiter and the %>
closing delimiter. The filename specified in the include
statement must be enclosed in quotation marks. The
filename must be a fixed value, such as "footer.html".

You cannot use a variable that represents the name

of a file in an include statement.

If you change the code in the file, all of the JSP pages
that include the file will be updated. You may have to
clear the Web server's buffer before your JSP pages will
display the changes made to the file. For information
about clearing the Web server's buffer, see page 92.

GETTING STARTED WITH JAVASERVER PAGES

The include directive allows you to include a file that is
stored in the same directory as the JSP page that includes
the file or in a subdirectory of that directory. In this example,
the JSP page is stored in a directory called test and the
footer.html file is stored in a subdirectory called test/pages.

Example:
<%@ include file="pages/footer.html" %>

You can also include a file that is located in the parent
directory of the directory that stores the JSP page. To do so,
you use the double dot notation to represent the name of the
parent directory. In this example, the JSP page is instructed
to look for the welcome.html file in the parent directory.

Example:
<%@ include file="../welcome.html" %>

Using the include directive allows you to break code into
manageable sections and then include the code in JSP pages
as needed. Each include file should contain code specific to
only one task. If you create a file that contains code for many
tasks, the JSP pages may not use all the code and the Web
server's resources will be wasted.

USING THE INCLUDE DIRECTIVE

File Edit Search Help

& Untitled - Notepad NEIE|

<h1>Welcome to ny Web 5ite</h1)|

Save As EE
= == E-

Save in [ (3 sxamples

|1 images
Zisp

IO METAINF
I servlets
|- wEBINF

Desktop

%\

My Documents

My CompAuler

oE File name: |welcome himl | sae Nl

My Network PI...
Savesstyps [ Test Documents =1 Cancel
2|

CREATE A FILE TO INCLUDE

—n In a text editor, create
the file you want to include
in several JSP pages.

E Save the file.

Note: If the file contains plain
text, save the file with the .txt
extension. If the file contains

HTML code, save the file with
the .html extension.
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File Edit Seach Help

<html>
<head>
<title>My Web Page</title>
{/head>
<body>

<%@ include file="" %>|7

</body>
</html>

————]

,

INCLUDE A FILE

n Display the code for
the JSP page in which you
want to include a file.

FA Between the <body>
and </body> tags, type
<%@ include file="" %>.

" e otepad k- My Web Page - Microsoft Internet Explorer
Fle Edt Search Help | B ER Vew Faoiee Tods Hee  [E=m
<html> dBack + = - at | Qi Search (3 Favorites {4 History ||%- SmEEL2
<head> Addess [£] betp:/127.0.0.1:8080 evarples/includedirective.sp = @60 H Links »
<title>My Web Page</title> =]
</head> .
Chody> |Welc0me to my Web site I—
[ [<%@ include File="|welcome.htm1.|" %>
</body>
</html>
=
&] Done [ [ [ ntemet
—E] Between the quotation B save the page with M The Web browser

marks, type the name of the
file you want to include.

the .jsp extension and displays the result of
then display the JSP page using the include
in a Web browser. directive.




INTRODUCTION TO IMPLICIT OBJECTS

mplicit objects are created automatically when a

Web server processes a JSP page. The available

implicit objects include application, config,
exception, out, page, pageContext, request,
response and session. Each object is used to
perform a specific task, such as handling errors,

sending text generated by a JSP page to a Web browser
or interpreting information submitted by a form on a

Web page.

Implicit objects are available for use in every JSP page
you create. You do not have to write code that imports
or instantiates an implicit object.

IMPLICIT OBJECTS

WORK WITH JSP IMPLICIT OBJECTS

Object Scope

application

The application object is used to store
information about an application. An application
is a collection of JSP pages stored in a specific
directory and its subdirectories on a Web server.

pageContext

The pageContext object is used to access
the characteristics of a JSP page that are
specific to the Web server processing the
page.

config

The config object is used to store information
about the configuration of the environment in
which a JSP page is processed on a Web server.

request

The request object is used to store
information supplied by a client, such as
data submitted in a form or the IP number
and name of the client computer.

exception

The exception object is used to handle errors
that may occur when a JSP page is processed.
The exception object also stores error
information.

response

The response object is used to store
information generated by a Web server
before the information is sent to a client.

The scope of an object determines where the

object can be accessed in an application. For : : —

example, the session object has session application application

scope, which means that the object can be config page

accessed by any JSP page processed during oxcention 200

a session. Most implicit objects have page P Pag

scope. When an object has page scope, the out page

object can be accessed only in the JSP page in page page

which the object was created. You can access

implicit objects only from within scriptlets or pageContext page

expressions on a JSP page. Implicit objects are request request

not available for use in directives, such as the Tesoonse 200

page directive. p pag

session session

Class Files

Since JSP pages use the

underlying servlet technology : : :

of the Web server, implicit application | javax.servlet.ServletContext

objects are usually derived config javax.servlet.ServletConfig

from class files that are part of . .

the servlet packages. For more exception java.lang.Throwable

information about implicit out javax.servlet.jsp.JspWriter

objects and the servlet page java.lang.object

packages, you can consult the : ,

MVaSDKdocumenmﬂon. pageContext javax.servlet.jsp.PageContext
request javax.servlet.ServletRequest
response javax.servlet.ServletResponse
session javax.servlet.http.HttpSession

out

The out object is used to send output generated
by a JSP page to a client's Web browser.

page
The page object is used to store information
about a JSP page while the page is being
processed. The page object is not typically
accessed from within a JSP page.

session

The session object is used to store
information associated with a session. A
sessions starts when a client requests a JSP
page from a Web site and ends when the
client does not request another page for a
specific period of time or the session is
abandoned.
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CREATE A FORM

data from users who visit the page. A form can

be placed anywhere between the <body> and
</body> tags in an HTML document. The body of your
Web page can include as many forms as you need.

Q dding a form to a Web page allows you to gather

You use the <form> tag to create a form and the action
attribute to specify the location and name of the JSP page
that will process the data entered into the form. If the

JSP page is stored in the same directory as the Web page
containing the form, you only have to specify the name
of the JSP page. If the JSP page is not stored on the same
Web server as the Web page containing the form, you
must specify the full URL of the JSP page.

You must also specify which method the form will use
to pass data to the JSP page. There are two methods the

form can use-get and post. The method you should

use depends on the amount of data that will be passed.

The get method sends data to the JSP page by appending
the data to the URL of the page. The post method sends
the data and the URL separately. The get method is faster
than the post method and is suitable for small forms. The
post method is suitable for large forms that will send more
than 2000 characters to the JSP page.

Unlike other technologies used to process form information,
JavaServer Pages can automatically determine whether a
form is submitting data using the get or post method

and then retrieve the information.

For information about creating a JSP page that processes
data from a form, see page 84.

CREATE A FORM

File Edit Seach Help

o) P otepad

File Edit Seach Help

<html>
<head>
<title>Welcome<{/title>
</head>
<body>
<h1>Welcome to my Web site._<{/hi1>
I 1
<form acti0n="yscriptsfprucessfurm.jspr

</body>
</html>
/\_/\’7
=1 Type <form action="" FA Between the quotation

where you want to add
a form to a Web page.

marks, type the location
and name of the JSP page
that will process the data
entered into the form.

<html>

<head>

<title>Welcome{/title>

</head>

<body>

<h1>Welcome to my Web site.</h1>

I T 1
rethor="e)

{form action="/scripts/processform.jsp”

:<fForm
</body’

</html>

‘———-—-________——-~______————

= 3 Type method="">. 5] Type </form> where

LY Between the TN you want to end the form.

marks, type the method
the form will use to pass
data to the JSP page.

M You can now add
elements to the form.

WORK WITH JSP IMPLICIT OBJECTS

ADD ELEMENTS TO A FORM

data and select options. The most commonly used
element is a text box, which allows users to enter
a single line of data into a form. Text boxes are often used
for entering names, addresses and other short responses.

E lements are areas in a form where users can enter

Elements you add to a form must be placed between the
<form> and </form> tags. A form can contain as many
elements as you need.

There are many different types of elements you can add
to a form, such as text areas and check boxes. Text areas
allow users to enter several lines or paragraphs of text,
while check boxes let users select options on a form. For
information about commonly used elements, see page 82.

Each form element has attributes, such as name, type
and size, which offer options for the element. The name

attribute allows you to provide a name for an element.
The name you specify is used by the JSP page that
processes the form to identify the element and access
the information in the element. A name can contain
letters and numbers, but should not contain spaces or
punctuation. If you want to include spaces in a name,
use an underscore character (_) instead.

You must add a submit button to every form you create.
The submit button allows users to send the data they
entered into the form to the Web server. When the Web
server receives data from a form, the server transfers the
data to the JSP page that will process the data. The JSP
page can then perform an action with the data, such as
storing the data in a database or displaying the information
in a Web browser.

ADD ELEMENTS TO A FORM

File Edit Seach Help

<html>

<head>

<title>Welcome<{/title>

</head>

<body>

<h1>Uelcome to my Ueb site.</hi1>

<form action=""/scripts/processform.jsp” method="get">
<br>
|Enter your name:
<input type="text™ name="juserNamg">Kbr>
I I I

Where do you live?
{input type="text" name="region"><br>

{input type="submit™ name="lsubmif"|
I T

</ Form>
</body>
</html>

A} Welcome - Microsoft Internet Explorer

“Back - = - @[3 A | Qocach [GFavoies (AHisoy | B Shoml 5 B

Fle Edt View Favoites Tools Help ‘ i

Aderess [] hitp:/#127.0.0.1:B080/ ewamplesform isp

=] @6o ||Links 7]

Welcome to my Web site.

“Where do you live?
Submit Queny |

=

&] Done [ [ | intemet

/\—/\’—

EJ To add a submit button
to the form, type <input
type="submit" name="">.

1 Between the quotation

—n To add a text box to a
form, type <input type="text"
name=""> between the
<form> and </form> tags.

—F Between the quotation
marks, type a word that
describes the text box.

marks, type a word that
describes the button.

B The Web browser
displays the text box
and submit button.

E Display the Web page
in a Web browser.




WORK WITH JSP IMPLICIT OBJECTS

FORM ELEMENTS

COMMONLY USED ELEMENTS

n element is an area in a form where users can You can find more information about form elements
A enter data or select options. There are several and attributes at the ' Text Box Text Area
different types of elements you can add to a form. www.w3.0rg/TR/1999/REC-html401-19991224/interact/forms . . .
Web site. A text box allows users to enter a single line of text, such The textarea element displays a large text area that

Most elements require you to specify attributes that
determine how the element will appear on a Web page.

COMMONLY USED ATTRIBUTES

as a name or telephone number. You must set the type
attribute to text and use the name attribute to create a
text box. You may also want to use the maxlength and
size attributes.

First Name <input type="text" name="firstName" maxlength="20">

allows users to enter several lines or paragraphs of text.
A large text area is ideal for gathering comments or
questions from users. You must use the name attribute
to create a text area.

Questions? <textarea name="userQuestions"s</textareas

Type Name Value =]
The type attribute allows The name attribute allows you to specify The value attribute allows you First Name| Questions? =
you to specify the kind of a name for an element. The JSP page that will to specify a value for an element.
element you want to use. process data from the element uses the name If an element displays a button,

attribute to identify the data. Element names you can use the value attribute Check Box

can contain more than one word, but should to specify the text that will

Check boxes allow users to select one or more options. For

not contain spaces or special characters.

appear on the button.

Maxlength Size

The maxlength attribute
allows you to restrict the
number of characters a user
can enter into an element.

The size attribute allows you to
specify the width of an element.

Checked

The checked attribute allows
an element to display a selected
option by default.

COMMONLY USED ELEMENTS

example, check boxes can be used to allow users to specify
which states they have visited. You must set the type attribute
to checkbox and use the name and value attributes to create
a check box. You may also want to use the checked attribute.

Which states have you visited in the past year?<br>

Which states have you visited in the past year?

New York <input type="checkbox" name="states" value="New York" checked> New York ¥ California ™ Texas I
California <input type="checkbox" name="states" value="California"s

Texas <input type="checkbox"' name="states" value="Texas">

Password Box

A password box allows users to enter private data. When
a user types data into a password box, an asterisk (*)
appears for each character, which prevents others from
viewing the data on the screen. A password box does not
protect the data from being accessed as it is transferred
over the Internet. You must set the type attribute to
password and use the name attribute to create a
password box. You may also want to use the value,
maxlength and size attributes.

Password Please <input type="password"
name="secretWord" value="password' maxlength="20">

FkkKkkhk

Password Please |

Drop-Down List

The select element displays a drop-down list that
allows users to select an option from a list of several
options. For example, a drop-down list can be used to
allow users to select one of three shipping methods.

You must use the name attribute to create a drop-down
list. You use the <option> tag with the value attribute
to add options to the list.

How would you like your products shipped?
<select name="shipMethod">

<option value="air"sAir</option>

<option value="land'sLand</option>

<option value="sea">Sea</option>

</select>

How would you like your products shipped? | Ar ~]
Air

Land
Sea

Radio Button
Radio buttons allow users to select only one of several options.

For example, radio buttons can be used to allow users to specify

if they are male or female. You must set the type attribute to

radio and use the name and value attributes to create a radio

button. You may also want to use the checked attribute.

What is your gender?<brs>

Female <input type="radio" name="gender" value="female" checked>

Male <input type="radio" name="gender" value="male">

What is your gender?
Female @ Male C

Submit Button

A submit button allows users to send data in the form to
the JSP page that will process the data. You must add a
submit button to each form you create. You must set the
type attribute to submit to create a submit button. You
may also want to use the name and value attributes.

<input type="submit" name="submit" value="Submit Now">

Reset Button

A reset button allows users to clear the data they
entered into a form. A user cannot redisplay data that
has been cleared. Reset buttons are commonly used
in forms that have many text boxes. You must set

the type attribute to reset to create a reset button.
You may also want to use the value attribute.

<input type="reset" value="Click to Reset">

Click to Reset |




PROCESS DATA FROM A FORM
Using the getParameter Method

JSP page that will process data submitted in the form.

3 fter creating a form on a Web page, you can create a

The getParameter method of the request object
allows a JSP page to access form data.

You must specify the name of the form element you want
to access using the get Parameter method. The name
you specify must be exactly the same as the name that
was assigned to the element when it was created. If the
element name you specify does not exist in the form,

the get Parameter method will return a null value.

Once a JSP page has accessed data from a form element,
the page can perform a task, such as storing the data in
a file or a database. While JSP pages that process data
from forms do not need to generate any output, these
pages typically produce an acknowledgement message
or redirect a client to another page.

Some Web servers require JSP pages that process data
from a form to be saved in a specific directory. You should

USING THE GETPARAMETER METHOD

check the latest documentation for your Web server to
determine where you should save a JSP page that processes
form information. If your Web server does not require the
JSP page to be saved in a specific directory, you may want
to save the page in the same directory as the form it
processes.

After saving the JSP page, you should review the code
for the Web page that contains the form to verify that
the action attribute displays the correct filename and
location for the JSP page.

Although the get Parameter method is still commonly
used, the method is deprecated. This means that the
getParameter method is no longer recommended
and will eventually become obsolete. The
getParameterValues method is now the preferred
method for accessing information in a form element.

For more information about the getParametervValues
method, see page 86.

WORK WITH JSP IMPLICIT OBJECTS

A

When you use the get Parameter method of the
request object to access data from a form, the data
is retrieved as a string value that can be assigned to
a variable and then used in your code.

<%

String id = request.getParameter ("userName") ;
String locale = request.getParameter ("region");
String message = "Login Name:" + id + "<br>";
message = message + "Location:" + locale;

%>

<html>

<head><title>Thank You</title></head>

<body>

Your information has been processed.<hrs

<%= message %>

</body>

</html>

Your information has been processed.

Login Name:Barry
Location:Texas

File Edit Seach Help

File Edit Seach Help

Your information has been processed.
<hr>

I 1
Thank You |request .getParameter("PjserNamel")l

<br>
You live in

</body>
</html>

&0 In the JsP page you want
to process data from a form,
type request.getParameter("").

marks, type the name of
the form element you
want to access.

84

<html> <html>

<head> <head>

<title>Thank You<{/title> <title>Thank You<{/title>
</head> </head>

<body> <body>

Your information has been processed.
<hr>

Thank You request.getParameter{"userHame"}

F1 Between the quotation

<br>

You live in|<%= request .getParameter{"region") %)l

</body>
</htnl>
/V\/
= 3 Type the code that 4 Repeat steps 1 to 3

for each form element
you want to process.

uses the data from the
form element.

E save the page with
the .jsp extension.

PROCESS FORM INFORMATION

Kl 1n a Web browser, display
the Web page containing the
form you want to process.

‘B Welcome - Miciosoft Internet Explorer 5 Thank You - Miciosoft Internet Explorer
| Fle Edt View Favortes Tools Help | | Ele Edt Mew Favoites Tools Help
| wBack » = - @D @} | @seach [GFavoites FHisoy | By 5wl o | wBak + = - @ | @seach [GFavoites BHistoy | EY- S ml 5 8
| Adress [€] huip:#127.00.1:8080/examples/fom jsp ~| @60 |j Links > | Aress [&] ples/processiom jsp TuserName=Lindsay+5 andmantegion=New-Yorkbsubmit=Submit«Cuery | @ Ga H Links *
- Tour infe ion has b d -
L our ortmation has been processe
Welcome to my Web site.
Thank Yoy Lindsay Sandman
Toulive inlew York
Enter your name:||Lindsay Sandman
Where do you lve? |MNew York
I Submit Query
= =
£] Dane [ [ ntemet €] Done [ [ [@ ntemet
E Enter data into the form. — The Web browser

displays the result of
using the getParameter
method to process data
from the form.

—E] Click the submit button
to pass the data in the form
to the JSP page.




PROCESS DATA FROM A FORM
Using the getParameterValues Method

object can be used to access the data passed by a

form. The getParametervValues method is the
preferred method for accessing form data, although the
getParameter method can also be used. For information
about the get Parameter method, see page 84.

T he getParameterValues method of the request

The getParameterValues method is particularly useful
for accessing a form element that can contain multiple
values. For example, some drop-down lists allow users to
select more than one option. The getParameterValues
method returns the data in a form element as an array of
string values.

You must specify the name of the form element you want
to access using the getParameterValues method. The
name you specify must be exactly the same as the name
that was assigned to the element when it was created. If the
element name you specify does not exist in the form, the
getParameterValues method will return a null value.

USING THE GETPARAMETERVALUES METHOD

You can assign the data returned by the
getParameterValues method to an array variable.

This allows you to work with the data in the form element.
For example, you can use a for loop to display each value
stored in the element.

When saving a JSP page that processes data from a form,
you should check the latest documentation for your Web
server to determine where you should save the page. Some
Web servers require you to save JSP pages that process
form data in a specific directory. If your Web server does
not specify the directory you should use, you may want

to save the JSP page in the same directory as the form it
processes.

After saving the JSP page, you should review the code
for the Web page that contains the form to verify that the

action attribute displays the correct filename and location

for the JSP page.

WORK WITH JSP IMPLICIT OBJECTS

When processing data from a form, you should include
code in your JSP page that checks the validity of data a user
submits in the form. For example, if you want users to select
at least two options from a drop-down list, you can add
error-checking code that ensures two selections were made.

A

Please select at least two catergories you would like more information about:

Products
Order Information

Contact Information
Shipping Information
Employment

<%
String[] names = request.getParameterValues("info");
if (names.length > 1)

Please select at least 2 items.

for (int x = 0; x < names.length; x++)
out.print (names[x] + "<br>");

—~—D
=
0]
[

out.print ("Please select at least 2 items");

O

&% Untitled - Notepad
File Edit Seach Help

File Edit Seach Help

<html>
<head>
{title>Thank You<{/title>
</head>
<body>

Your information has been processed. You Selected:<br>

<%
|request.getParameterValues(“fared )|

k4

</body>
</html>

F Between the quotation
marks, type the name of
the form element you
want to access.

&0 In the JSP page you want to
process data from a form, type
request.getParameterValues("").

<html>
<head>
{title>Thank You<{/title>
</head>
<body>

Your information has been processed. You Selected:<br>

<%

String[] names =|request.getParameterValues{™area™);

for {(int x = 8 ; x < names.length ; x++)
out.print{names[x] + "<br>");

£33

</body>
</html>

‘,——---—-.___--—-‘--__.--""

4 Type the code that
uses the data from the
form element.

- 3| Type the code that
assigns the data from the
form element to an array

variable. B save the page with

the .jsp extension.

2 Welcome - Microsoft Intemnet Explorer 2} Thank You - Miciosoft Internet Explorer

J File Edit View Favortes Took  Help | J File  Edt View Favortes Tools Help

| Bak - = - D 2| @ oeach [GaFavoies (BHeow By S 2 B | 4Back - = - @D 74 | DSeach [GElFavoites (BHsoy By S 2 8
Address |&] bitp://127.0.0.1:8080/examples/fom jsp ~| @Go || Links ™ Address | @] hitp://127.0.0.1:8080/examples/processform. jsp area=S alesksubmit=Submil ~| @Go ||Links ™
| Actdess | =] [ | Aaress | = I
=] =l
Welcome to the ABC Corporation Web site. Your information has been processed. You Selected:
What areas of cur company are you interested in? r
M;ari«e(mg
Fesearch and Development
Submlle
W
= =
&1 Done [ [ [@ ntemet €] Done [ [ [@ Intemet
PROCESS FORM INFORMATION F Enter data into the —ll The Web browser
EX in a Web browser, display form. g:splays;he result ofvusing
the Web page containing the “E] Click the submit m:tﬁsg tc?r?glcizse]éa; ues
form you want to process. button to pass the data in P
from the form.
the form to the JSP page. 87




DETERMINE THE ELEMENTS IN A FORM

object can be used to retrieve the name of each

element a form contains. You may want to determine
the names of elements in a form to verify that the form
contains the correct elements. Being able to determine the
names of form elements also allows you to create a single
JSP page that can process data from several different forms.

T he get ParameterNames method of the request

Form elements do not have to contain data in order to be
included in the list retrieved by the get ParameterNames
method. If you gave the submit button on your form a
name, the name will be included in the list of element
names.

An efficient way to work with the element names retrieved
by the getParameterNames method is to cast the
names as a collection, or iteration, that can be used by
the Iterator interface. An interface is a set of method
declarations that offers the same functionality as a class.

DETERMINE THE ELEMENTS IN A FORM

You must use the page directive with the import attribute
to import the Iterator interface from the java.util
package. For more information about the page directive,
see page 74. For more information about the Iterator
interface and the java.util package, you can refer to
the Java SDK documentation.

A for statement can be used to create a loop that will
process each element name in the collection. The next
method of the Iterator interface controls the loop,
so a re-initialization expression is not required in the
for statement.

When you create the code for the form whose elements
you want to determine, the action attribute of the
<form> tag must specify the name and location of

the JSP page you set up to process form information.

WORK WITH JSP IMPLICIT OBJECTS

~
The Iterator interface includes three methods that
can be used to work with a collection of elements.
hasNext This method is used to determine if there are any elements left to
process in the collection. The hasNext method returns a boolean
value of true if the collection has another element that can be
accessed. If there are no more elements in the collection, a value
of false is returned.
next This method returns the next element in the collection. If there
are no more elements in the collection, an error is generated.
remove This method discards the last element returned by the next method.
If the next method is not used before the remove method, an error
is generated.
. J

Your form contains the following elements.
<ul>

<%
for ([Iterator form)]
-3

</ful>

</body>
</htnl>

&8} Untitled - Notepad MEE 4 Untitled - Notepad MEES
Fie Edit Search Help File Edt Search Help
—<%@ page import="java.util.Iterator” %>| = <%@ page import="java.util.Ilterator" %> =
<html> <html>
<head> <head>
<title>Thank You<{/title> <title>Thank You</title>
</head> </head>
<body> <body>

Your form contains the following elements.
<ul}

El

<%
for (Iterator Furn|= {Iterator) request.getParameterNames();|Furm.hasNext();b

out.print("<1i>");
out.print{form.next(}};
out.println{”</1i>");

b
>

<Auly

</body>
</html>

&0 In the first line of code in
the JSP page, type <%@ page
import="java.util.lterator" %>
to import the Iterator
interface from the
java.util package.

F1 1o create a loop that will
process each element name
in a form, type for ().

expression for the for
statement, type Iterator
followed by a name for the
element names in a form.

— Type = followed by (Iterator)

—B To create the initialization

—E To create a condition for the

6] Type the code that
will process each element
in the collection. Enclose
the code in braces.

I save the page with
the .jsp extension.

request.getParameterNames(); to
cast the element names retrieved
by the getParameterNames
method as a collection.

for statement, type the name
of the collection followed by
.hasNext();.

2 Welcome - Microsoft Internet Explorer 2} Thank You - Miciosoft Internet Explorer
| Fle Edt Wew Favoies Toos Help | | Fle Edt View Favoiles Toos Help |
| ek - = - @ 7} | @seach [EiFavoites (BHisoy |Ey- S W EH B | wBak - = - @ 7} | @seach ([GFavoites BHistoy | Ey- S EH B
| Address [@] hitp.//127.0.0.1:8080examples/fom isp =] @60 ||Links > | gress [@] 1 /4127.0.01:8080 examples/fomelements i Auserbome=tregion=teubmit=Submisuey | @ Go || Liks »
= =l
Welcome tO my Web Site- Your form contains the following elements
| + | submit
« | userlTame
Enter your name + | region
Where do you live?
Submit Query |
£ Dane [ [ [@ Intemet - €] Done [ [ [@ Intemet =

3 in a web browser,
display the form whose
elements you want to
determine.

EJ click the submit
button to pass the form
information to the JSP

page.

1 The Web browser
displays the name of each
element in the form.




WORK WITH JSP IMPLICIT OBJECTS

( )
Appjy Once you have accessed the IP address of a client computer,
h you can use this information to grant or deny the client
access to your JSP page. You can use the indexOf method
A‘ :‘ :ESS ‘ :LIEN' I ' INFORMA' I 'ION to compare an IP address you specify to a client computer's
IP address. In the following example, a welcome message
. i ) ) . appears when a client with an IP address beginning with
JSP page can access information about a client Domain Name System (DNS) server to determine the 127.0.0 accesses the JSP page.
computer, such as the IP address and name of the name based on the client computer's IP address. This means
computer. Accessing information about a client that your Web server must be able to communicate with
computer is useful if you want to verify the identity of a a DNS server before the getRemoteHost method can
client or perform an administrative task, such as creating access the name of a client. If the method cannot access ;f o o, Remoteadd
a log that documents Web site usage. the name of a client, it will return the client's IP address. String iplumber = request.getRemoteAddr () ;
int postion = ipNumber.indexOf ("127.0.0");
Every computer connected to a network using the TCP/IP A JSP page can use the getServerPort method of if (postion == 0)
protocol has a unique IP address. The getRemoteAddr the request object to access the port number a client is
method of the request object is used to access a client using for a request. This method returns an integer that out.print ("Welcome to my Web site");
computer's IP address and return the IP address as a string indicates which server port received the request. Using L ce
value. the getServerPort method is useful when your server
Th thod of th biect uses different ports for different types of programs. For out.print ("You are not authorized to continue);
”e getRSeI;notthost me t(}’] orthe ri?qulgStt objec . example, if administrative programs use a specific port on .
$h9ws atJh dpai;e 0 accte§s elname Ot 8e lert]h C(fmI]lpu (el your server, accessing the port number lets you determine
d s method re ;Jtr}r:s al.s rltng vahue con alnltng2 i Y whether a client is an administrator or a regular user.
Tgmam ;ame 0 u € clien {hsug zis.comgiﬁ er=.a cc?rp.com. This allows you to customize the content of a JSP page
€ getRemoteHost method retrieves the name o depending on the type of client accessing the page.
a client from your Web server, which uses a
Welcome to my Web site
. J
ACCESS CLIENT INFORMATION
i ed otepad I ed otepad I : ed otepad = Your Information - Microsoft Intemet Explorer
Fie Edt Seach Help File Edt Search Help Fle Edt Seach Help Ho B Yoy Foeis Ieb GER |
<html> <html> <html> GBack - = - D | @seach [GFavoites BHistoy | B Sl 5 8
<head?> Zhead?> Zhead?> Addess [@] bttp:/127.0.0.1:8080 evarples/accessinfo jsp =] @6o ||k »
<title>Your Information{/title> <title>Your Information<{/title> {title>Your Information<{/title> =]
{/head> </head> </head> Tour computer's IP address is[127.0.0.1]
<body> <body> <body> Tour computer's name 1z Sales
Your computer is accessing port numbe
Your computer’'s IP|address is Your computer’'s IPF address is Your computer’'s IPF address is
<b¥<%=[request.getRemotenddr (3| %>K/b><br> <b><%= request._getRemotenddr() %></b><br> <b><%= request.getRemotenddr() %></b><{br>
| I
Your computer's name is Your |computer's name is Your computer's name is
<b></b><br> <b3<%=]request.getRemoteHost ()| %K/b><pr> <b><%= request.getRemoteHost() %></b><br>
Your computer is accessing port number Your computer is accessing port number Your computer is|accessing port number
<b><{/b> <b><{/h> (h)|<%=| request.getSeruerPort()|‘z)|<fh>
[ I
</body> </bodyz </bodyz
</html> </html> </html>
|
/w ,\N &] Dore l_l_lg el

—n To access the IP address
of a client computer, type
request.getRemoteAddr( ).

H Type the code that
uses the IP address.

—E To access the name
of a client computer, type
request.getRemoteHost( ).

4 Type the code that
uses the name.

6 Type the code that
uses the port number.

—H To access the port
number for a client request,
type request.getServerPort( ).

ld save the page with
the .jsp extension and
then display the JSP
page in a Web browser.

M The Web browser
displays the results of

accessing client information.




WORK WITH THE BUFFER

where a JSP page can be stored temporarily. When

a JSP page is being processed, the data for the page
is stored in the buffer instead of being sent directly to a
user's Web browser. When the buffer is full or the entire
JSP page has been generated, the Web server automatically
sends the contents of the buffer to the Web browser.

T he buffer is a section of the Web server's memory

The £1ush method of the out object forces the Web server
to send the contents of the buffer to the Web browser.

This allows you to control when a user will see information
from your JSP page. For example, if your JSP page displays

a banner image followed by a large amount of data from a
database, you can use the £1ush method to force the JSP
page to display the banner first.

When you use the £1ush method, all the information in
the buffer is immediately sent to the user's browser and

SEND CONTENTS OF BUFFER TO WEB BROWSER

the buffer is emptied. The next time the £1ush method
is called, the contents of the buffer will include only the
information processed since the £1ush method was
last used.

You can use the clearBuf fer method of the out object
to clear information from the buffer before the information
is sent to a user's Web browser. The Web server deletes
any information that was processed and added to the buffer
since the clearBuffer method was last called or since
the beginning of the JSP page.

Deleting the contents of the buffer is useful when an error
occurs in a JSP page. For example, if there is information in
the buffer and the JSP page detects an error, you can clear

the information in the buffer and display an error message

in the user's Web browser.

File Edit Search Help

44 Buffer Test - Microsoft Internet Explorer

File  Edit Yiew Favoites Toaolzs Help |ﬁ

<html>
<head>
<{title>Buffer Test{/title>
{/head>
<{body>

This is a test of the buffer.<br>

<%
out.flush{); ]

for(int % = 8; x < 1000600888; x++);

out.print("This text is generated about 5 seconds later.");

out .Flush();—l

</body>
</html>

- —

H Type out.flush() directly
below the information you want
to send to a user's Web browser.

=3 Repeat step 2 for each
section of code you want to
send to a user's Web browser
at a time.

=1 Type the code you
want to execute to

display information in
a user's Web browser.

GBack - = - D G} | @seach [EFavoites (BHisoy | B Sl 5 8
Adhess [@] bitp./127.0.0.1:8080 xamplesbuffer jop = @60 |j Links *
i =
This i¢ a test of the buffer.
This tezt 1z generated about 5 seconds later,
|
€] Dane [ [ [ Intemet

£ save the page with M The result of sending
the .jsp extension and the contents of the buffer
then display the JSP to the Web browser is

page in a Web browser. displayed.

WORK WITH JSP IMPLICIT OBJECTS

A

~
The size allocated for the buffer on the Web You can turn off buffering for specific JSP pages
server depends on a number of parameters, using the page directive. This is useful for JSP
such as the type of Web server you are using. pages that require a small amount of processing.
On Windows platforms, the default size of the When the buffer is turned off, the Web server
Tomcat Web server's buffer is 8 KB, or 8192 will send information to a user's Web browser as
bytes. You can verify the size of the buffer on the information is generated from the JSP code.
your Web server using the getBufferSize The page directive should be placed before any
method of the response object. HTML code in a JSP page. You may not be able
to turn off buffering for some Web servers, such
as the Tomcat Web server.
The current size of the buffer, in bytes, is:
<%= response.getBufferSize() %>
<%@ page buffer = "none" %>
The current size of the buffer, in bytes, is: 8192
- J

DELETE BUFFER CONTENTS

Fle Edt Search Help

<html>
<head>
<{title>Buffer Test<{/title>
<fhead>
<body>

This is a test of the buffer.<br>

<%
out.flush();

for{int x = 8; x < 1000080880; x++);
out.print{"This text is generated about 5 seconds later."};
out.flush({};

out.print{"This text will not be displayed.’);

out.clearBuffer ()3

<fbody>
<fhtml>

/2 Buffer Test - Microsoft Internet Explorer
File  Edit View Favortes Toaols Help |ﬁ
GBack - = - D | @seach [GFavoites BHistoy | B Sl 5 8
Addess [@] betp:/127.0.0.1:8080 exarmples buffer jsp = @60 H Links »
i =l
This i¢ a test of the buffer.
This tezt 15 generated about 5 seconds later,
|
&] Done [ [ [ ntemet

= 1 Type the code you
want to execute to

display information in
a user's Web browser.

Type out.clearBuffer()
where you want to delete
the contents of the buffer.

El save the page with
the .jsp extension and
then display the JSP
page in a Web browser.

B The Web browser displays
the information from the JSP
page. Any information that
was added to the buffer after
the last £1ush method does
not appear.




ENCODE A URL

( )
EX l;ra Cookies can be disabled in most browsers by modifyin
session is started for each user who requests a JSP the use of cookies, the encodeURL method adds the ' the Web browser security or file settings. M;/ny Wefg si%es
A page from your Web site. When a session is created, session ID to the end of the URL that is passed to the offer reduced features and functionality if cookies are not
a session ID is assigned to identify each user. By method as an argument. If the encodeURL method supported by the client Web browser.
default, the session ID is stored on the user's computer determines that the client supports the use of cookies,
using a cookie. Unfortunately, many users disable the Web the URL that is passed to the method is inserted into , S
browser's cookie features or use Web browsers that do the HTML code without any modifications. The sendRedirect method of the response object is used
not support cookie technology. Filtering software can also to redirect users to another Web page automatically. If you need
prevent the exchange of cookie information between clients You should use the encodeURL method to generate any to keep track of a client session when redirecting lthe user to
and servers. T e T e b g i comjuncton wih fhe encodenedizoct TR method of the
URL encoding, or rewriting, is the process of adding the new session will be created and the information from response object. The encodeRedirectURL method appends
session ID to a URL in a JSP page. This process allows the the previous session will be lost. the session ID to the redirect URL when necessary, ensuring that
Web server to keep track of a client session when cookie . . A s Moy ion information is maintained even for users with browser
technology is not Supported. You use the encodeURL Vo @1g Eaellyy ey et LI emesling (15 0Eing [eenisume: ;?Zts go notosu::)(())rt csookeile Egchi(i)ﬁ)gy. or users with browsers
method of the response object to modify a URL in by vitstilyg dins AL 6 s e gae, Wilten 5 Gherllly
a page. displayed in the location or address box of the Web browser. Example:
The encodeURL method first determines if the client response . sendRedirect (response.encodeRedirectURL ("errorPage.jsp") ) ;
supports the use of cookies. If the client does not support q J

ENCODE A URL
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File Edit Search Help

ﬂ Untitled - Notepad - 1

File Edit Seach Help

4%} Untitled - Notepad =14

<html>

<html>

B ABC Corporation - Microsoft Intemet Explorer

File  Edit View Fawortes Toole  Help ‘ﬁ

) Employee Phone Numbers - Microsoft Internet Explorer

File  Edit View Favortes Toaols Help |ﬁ

heads heads “Bak - = - D & | Quseach [GFavoites HHisow | By S md o GBack - = - D 3t | @ Search [ Favorites (Histony | By S (0] - Qo
<title>ABC Corporation</title> <title>ABC Corporation</title> Adehess @] htp:/127.0.01:B0B0/examples/encodeur sp =] @ || Links 7] Agress[@] htp://127.0.0 1 B080/ewamples/phonelistspisessionid=To10TImCAI765418520030518_ v @ Go || Links »
</head> </head>
<body> <body> — E | Ph N b =
‘N,r‘ 3 ‘Nf 3 mployee one Numpers
<h1>Welcome to the ABC Corporation Web Site</h1> <h1>Welcome to the ABC Corporation Web Site</h1> elcome tO the ABC Corporatlon Eb Slte POy
<h3>Table of Contents</h3> <h3>Table of Contents</h3> =
I 1 | _|_| —|—| Table of Contents |]:D Nu.ml:er|Name ‘Extensum
rEspunsE.En[:udEIJRL("lintru.jsq")l {a href="<{%= respunse.En[:udEIJRLg"intru.1'sp")r>">lntruductiun<ja> |4135 |Iames ‘222
{br><a href="<{%= response.encodeURL({"history.jsp”) %>">Company History<{/a> Tntrod
</body> <br><a href="<%= response.encodeURL({"catalog.jsp™”) %>">Catalog</a> Introduction |4202 |Marcia ‘403
</html> <br><a href="<%= response.encodellRL{"phonelist.jsp”} %>">Employee Phone Company History |4321 |L' ‘219
Listing</a> Cataleg 1=
</bodu> Emplovee Pheneplisty |4404 |Beth ‘422
P 4502 [Victor [224
[4623 [Harry [320
[7634 [Foamne [543
4565 [Sandy [281
[432s Bary [276
4753 [Richard 373 -
=l [7644 [Pete  [456 |
! E] [ [ | intemer €] Done [ [@ Intemet
&l To encode a URL, type F Between the quotation = 3 Type the code that 4 Repeat steps 1 to 3 H save the page with M The Web browser M The linked JSP page M The location or address
response.encodeURL(""). marks, type the URL you uses the encoded URL. for each URL you want the .jsp extension and displays the page with is displayed. box displays the URL of
want to be rewritten when to encode in the HTML then display the JSP page the encoded URLs. the JSP page, with the
cookie technology is not code. in a Web browser that appended session ID.

supported.
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3 Click a link to display
another JSP page in the
Web site.

does not support cookie
technology.




ACCESS THE SESSION ID

session is started for each user who requests a

JSP page from your Web site. Sessions enable a

Web server to collect and use information entered
by a user while the user accesses different resources on
the Web server. For example, if a user specifies a user
name on the main page of a Web site, this user name
can be used by the Web server to personalize any other
Web pages the user requests during that session. The
Web server keeps track of each session by assigning
a session ID that identifies each current user.

To access the session ID number, you can use the getId
method of the session object. You cannot change a
session 1D you access. The format of the session ID will
be different depending on the Web server you are using.

When a user requests a JSP page from your Web site, the
Web server stores a session ID as a cookie on the user's
computer. When the user requests another page from the
site, the user's Web browser sends the session ID to the

ACCESS THE SESSION ID

Web server to identify the user. If the user's Web browser
or computer does not support cookies, you can use URL
encoding to append the session ID to the URLs accessed
by the user. For information about encoding URLs, see
page 94.

A session ends when the user does not request another JSP
page for a specific amount of time or when the session is
abandoned. Any information that the Web server collected
from the user during a session will be discarded when the
session ends.

You should not use the session ID as the primary key in

a database, as the session ID may not always be unique.
For example, if the Web server is restarted, the server may
assign a user a session ID that was previously assigned to
a different user.

File Edit Seach Help

<html>

<head>

<title>Home Page<{/title>

</head>

<body>

Welcome! Your session ID number is:
<% ]

String sessionld =|session.getld(}|;
out.print(sessionld);

£

</body>
</html>

H Type the code that will
display the session ID in
a Web browser.

—n Type session.getld()
where you want to
access a session ID.

3 Home Page - Microsoft Internet Explorer

| Fle Edt Wiew Favortes Tcols Help ‘
| ¢Back - = - @ [A @ | @Seach (hiFavoites (BHisoy | B S EH R
| Adchress [&] hitp://127.0.0.1:8080 examples/sessionid jsp ~| @6o “ Links
=l
Welcome! Your session ID number is: |T01010mC7888845402148135At |
El
€] Done [ [ [ Intemet

E save the page with
the .jsp extension and
then display the JSP
page in a Web browser.

B The Web browser
displays the result of
accessing the session ID.

ABANDON A SESSION

WORK WITH JSP IMPLICIT OBJECTS

server and the client computer. As a result, each

session requires the use of Web server resources,
such as computer memory. If information for a session is
no longer required, the session can be abandoned to free
up resources on the Web server. This can improve the
efficiency of a busy Web server.

D uring a session, information is saved on the Web

The invalidate method of the session object

allows you to immediately end a session for one user

and erase the information associated with the session. The
information for the session will be permanently removed
from the Web server. If you want to be able to later access
the session information, you should write the information
to a file or store the information in a database before
abandoning the session.

Abandoning a session is useful when an error occurs or
when a user performs an action that indicates they no
longer need the session information, such as logging out

of the Web site. If the session was not abandoned, the Web
server would keep the session information in memory until
the session timed out. Abandoning a session also allows
users to perform tasks such as clearing their Web site
preferences or logging into your Web site using a different
user name.

Abandoning a session does not stop the Web server from
processing the JSP page, but does make session
information generated before the session was abandoned
unavailable to the page. An attempt to access session
information after the session has been abandoned may
generate an error.

Abandoning a session does not usually remove the cookie
that stores session information on the client computer.
The cookie will usually remain on the client until it is
deleted by the Web browser, which typically occurs after
the cookie expires or when a new session is started
between the client and the Web server.

ABANDON A SESSION

You have chosen to log out of the Web site.

<%
session.invalidate(}|;

%>

<br>
You have been successfully logged out.

</body>
</html>

4 Untitled - Notepad )
File Edit Seach Help

<html>

<head>

<title>Log Out</title>

<fhead>

<body>

/\_/v

—n Type session.invalidate()
where you want to abandon
a session.

/3 Log Out - Microsoft Internet Explorer -2 x|
| Ele Edt View Favortes Tools Help |
| 4Back - = - @ @ @ @Seach [EiFavoites (HHisoy |B- S EH 8
| Addhess [&] hitp-/127.0.0.1:8080/examples/abandor. jsp ~| @60 |j Links |
You have chosen to log out of the Web site
You have been successfully logged out.
2] Done [ [ [ Intemet

M The Web server
abandons the session.

F save the page with
the .jsp extension and
then display the JSP
page in a Web browser.
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CREATE SESSION VALUES

the user may be asked to enter information such as

a user name, password or preferences to display
each page. Creating session values allows you to store this
information and make the information available to all the
pages viewed by the user in your Web site. This saves the
user from having to repeatedly enter the same information
to display each page during a session.

3 s a user moves through the pages in your Web site,

You use the setAttribute method of the session
object to create a session value. When creating a session
value, you need to specify the name of the value and the
information to be stored. A null value will be assigned
if you do not specify any information for the session
value. The information stored in a session value cannot
be a primitive data type, such as boolean or int.

For information on primitive data types, see page 30.

The information stored in a session value can come from
sources such as forms, databases and cookies. The use of
session values is an effective way of collecting and accessing
information across multiple pages on a Web site and is more
secure and easier to maintain than hidden fields or cookies.

All session values and the information stored in them will
be discarded when the session ends or is terminated. If
necessary, you can use cookies or a database to save the
information stored in a session value.

After creating session values, the information stored in the
session values can be accessed using the getAttribute
method. For information about the getAttribute
method, see page 100.

WORK WITH JSP IMPLICIT OBJECTS

You can turn off the use of session information for a JSP page
by using the page directive. Turning off the use of session
information does not produce any noticeable improvement in
speed on the Web server, but it may offer increased security to
JSP pages that do not use session information. If you try to use
session values when session handling is turned off, an error will
occur when the JSP page is viewed.

The page directive should be placed before any HTML code in
a JSP page. To once again allow the use of session information

Example:

<%@ page session = "false" %>

<html>

<head>

<title>Home Page</title>

</head>

<body>

<%

session.setAttribute ("userName", "Tim");
session.setAttribute ("preferredColor", "blue");
%>

</body>

</html>

in the JSP page, simply remove the page directive from the code.

CREATE SESSION VALUES

File Edit Seach Help

File Edit Seach Help

—session.setAttribute( )|;

E+
Session values have been created.

</body>
</html>

<html> <html>

<head> <head>

<title>Session Values<{/title> <title>Session Values<{/title>
</head> </head>

<body> <body>

<% <<%

=1 Type session.setAttribute()
where you want to create a
session value.

session.setAttribute{“userNane™,);
%>

Session values have been created.

</body>
</html>

/W

M The name of the session
value must be enclosed in
quotation marks.

—H Between the parentheses,
type a name for the session
value followed by a comma.

File Edit Search Help

4 Session Values - Microsoft Internet Explorer

File  Edit View Favortes Toaols Help |ﬁ

<html>
<head>

</head>
<body>

<title>Session Values<{/title>

GBack - = - D | @seach [GFavoites BHistoy | B Sl 5 8

Addess [&] btip:/127.0.0.1 8080/ exanples/sessionvalues jsp

j & Go HLmks »

Sessien vahues have been created.

<%

st

session.setAttribute {("userHame",

session.setAttribute ("region™, "Texas™)[;

£33

</body>
</html>

m 3 Type the information you
want to store in the session
value.

—M If you are storing a string,
enclose the information in
quotation marks.

Session values have been created.

= |

[ [ [ ntemet

— @ Done

E save the page with
the .jsp extension and
then display the JSP page
in a Web browser.

(4 Repeat steps 1 to 3
for each session value
you want to create.

M You can now read
the information stored
in the session values.
See page 100 to read
session values.




WORK WITH JSP IMPLICIT OBJECTS

( )
Ele In most cases, you know which session value you want to retrieve
information from, but there may be times when you are required
to find out which session values are available. You can use the
READ SESSION ‘ ]ALI IES getAttributeNames method of the session object to generate
a list of the names of all the session values that are available during
a session. You must cast the names as a collection that can be used
f a JSP page in your Web site creates session values for In most cases, the information stored in a session value by the Tterator interface. To use the Iterator interface, you
a user, other JSP pages viewed by the user in the Web is assigned to a variable. You can then use the variable to must first import the interface from the java.util package.
site can read and process the information stored in the display the session information on the screen or to perform
session values until the session times out or is terminated. a more complex action, such as locating information in a
For information about creating session values, see page 98. database. You may have to cast the information stored in bod . . .
; ; . : <oody> Session values for this session:
A Web i h JSP in 2 Web sit a session value as a data type that is compatible with the <%@ page import="java.util.Iterator" %> ’
b Server can personaiize eac page In a Web site variable to which it is assigned. For information about Session values for this session: * login
according to the user information saved in session values. casting, see page 30 <ul> berLevel
. . . . L]
For example, if a user prefers not to view images on Web ' <% memberLeve
P . . . . . . . . . .
pages, each page that the user visits in the Web site will read It is also important to note that variables can be accessed Tterator sessionvalues = (Iterator) session.getAttributeNames(); e
the session information for the user and display only text. only by the JSP page on which they are created. If you want ‘ ,
A JSP page reads the information stored in a session value to use the same variable on another JSP page, you will have while oilsteSSrlionf’(aj};leii',FafN:;‘St;i)gn\Ialues pet ()« i
> ?hg art 1'3 com [th d fthl >! vb.u 1 to recreate the variable and re-assign the information stored o P ' '
using the ge rioute method of the session object. in the session value to the variable. <Juls
The JSP page that reads the information stored in a session
. . . </body>
value does not usually modify the information.
- J
READ SESSION VALUES
S ed - Notepad _ 3 ed - Nolepad _[& 7 ed - Notepad _ & Session Values - Miciosoft Internet Explorer
File Edit Seach Help File Edit Seach Help File  Edit Search Help [ File Edt “iew Favoites Tools Help |
E:::ﬁi ::ggﬁ; ::gg;; GBack - = - D | @seach [GFavoites BHistoy | B Sl 5 8
<{title>Session Values</titled> <{title>Session UValues</title> <{title>Session UValues</title> Agmen|§ﬂ http: £/127.0.0.1:8080/examples readvaluss jsp :J f@ao|Jme »
<fhead> </head> <fhead>
<body> <body> <body> . =
Session values have been created.
<% < <%

session.setAttribute("userName™, "Sandy");
session.setAttribute{“region”, “Texas");
%>

Session values have been created.

<hr>
<p>

<%
—String name :|(String)|—

%>

</body>
</html>

-"‘----...________.-l---._______-.--———*

F1 To cast the information
in the session value as a
you want to store the specific data type, enter the
information in a session data type you want to use,
value. enclosed in parentheses.

=1 Type the code that
declares a variable

session.setAttribute("userdame”, “Sandy”);
session.setnttribute(”region™, "Texas™);
%>

Session values have been created.

<hr>
<p>

<%
String name = (String)'sessinn.getnttrihuteq"userﬂame"ﬁ;

%>

</body>
</htnl>

/—\N'f

—E To read a session variable, u Between the parentheses,

type the name of the session
value you want to read,
enclosed in quotation marks.

type session.getAttribute().

session.setAttribute(userHame”, “'Sandy”);
session.setattribute(region™, "Texas™);
%>

Session values have been created.

<hr>
<p>

<%
String name = (String) session.getAttribute{''userName')};
String Iocation = (String) session.getAttribute("region™);|

out.print{"Welcome to the Web site "});
out.print{name + " .<{br>"});
out.print{"0ur records show you are from ");
out.print{location + "."});
%>

<fbody>
</html>

Welcome to the Web site
Our records show you are ﬁ'om

&] Done [ [ [ ntemet

=5 Repeat steps 1 to 4
for each session value
you want to read and
assign to a variable.

Type the code that uses
the variables you created
to store the information in
the session values.

M If the session values

have been created, the Web
browser displays the result
of reading the session values.

ld save the page with
the .jsp extension and
then display the JSP page
in a Web browser.




ADJUST THE SESSION TIMEOUT

he setMaxInactiveInterval method of the

session object allows you to set the session
timeout for a JSP page, in seconds. The session

timeout determines how long a user's session information
is stored on the Web server after the user last refreshes

a page or requests a page in the Web site.

A session allows the Web server to identify a client

computer as the user moves from page to page within
a Web site. This is useful for applications such as shopping

carts, when you need to be able to track the items a

user has selected throughout your Web site. For more

information about session information, see pages 96
to 101.

Typically, a user's session information is stored on the
Web server for 30 minutes and is available to the JSP

pages that the user views in your Web site. The session

information created for a user will be available to the

JSP pages in the Web site even if the user visits another
Web site and then returns to your site within the timeout
period. If the user returns to your Web site after the timeout
period, the session information for the client will no longer
be available.

The session timeout that you set for a JSP page applies
to every client that accesses the JSP page.

Adjusting the session timeout period can help make your
Web site more secure. For example, if you have a Web site
that requires a user to log in, a short timeout period will
help to prevent other users from accessing your site if the
user leaves the computer while logged in. Keep in mind,
however, that setting the session timeout too short may
lead to the inadvertent loss of session information.

WORK WITH JSP IMPLICIT OBJECTS

Eij The session object has many methods that can be used to alter or
obtain information about the current session. Some methods and values
of the session object can be accessed only during the session in which
they were created. When the session ends, the items no longer exist.
When another session starts, the items are recreated for that session.

Popular Session Object Methods

getCreationTime Returns the time the session started, measured in
milliseconds since January 1, 1970.

getId Returns the session ID.

getLastAccessedTime Returns the last time the client sent a request during the

session, measured in milliseconds since January 1, 1970.

setMaxInactiveInterval (interval)

Sets the session timeout, in seconds.

getMaxInactiveInterval

Returns the session timeout, in seconds.

invalidate

Closes the session.

isNew

Returns true if the Web server has created a session,
but the client computer has not yet accepted a session ID.

getAttribute (name)

Returns the information stored in a session value.

getAttributeNames

Returns a list of all session values.

setAttribute (name, wvalue)

Creates a session value.

removeAttribute (name)

Removes a session value.

ADJUST THE SESSION TIMEOUT

& Untitled - Notepad
Eile Edit Search Help

_ (&) x] & Untitled - Notepad EEE

Eile Edit Search Help

<html>
<head>
<title>Uiew Settings</title>
</head>
<body>

<%

String name = (String) session.getAttribute("userHame");
String location = (String) session.getAattribute("region™);
%>

These are your current settings:

<{p>Your name is
<%= name %>

<br>You live in
<%= location %>

<p>You must select one of the options below within one minute or your
settings will be lost.

<p><a href="index.html”>Back to Home Page</a>
<br><a href="page2.html>View Mext Page</a>

= <html>

<head>

<title>Uiew Settings</title>
</head>

<body>

<%
|_ sesslon.setMaxInactivelnterval( )|;

String name = (String) session.getAttribute("userHame"};
String location = (String) session.getAttribute("region™);
%>

These are your current settings:

<{p>Your name is
<%= name %>

<br>You live in
<%= location %>

<p>You must select one of the options below within one minute or your
settings will be lost.

<p><a href="index.htnl”>Back to Home Page</a>
<br><a href="page2.html>View Next Page</a>

want to execute to display
information in a Web
browser.

where you want to adjust the session
timeout period for the JSP page.

</body> </body> [—
</html> -l </html> =l
—n Type the code you —E Type session.setMaxInactivelnterval()

& Untitled - Notepad
File Edit Search Help

MEE /] View Settings - Microsoft Internet Explorer
Fie Edi Yiew Favoites Tanks Help |

<html>
<head>
<title>View Settings</title>
</head>
<body>

<%

|' session .setMaxInactlueInterual- H

String name = (String) session.getAttribute("userMame");
String location = (String) session.getattribute{region");
%>

These are your current settings:

<{p>Your name is
<%= name %>

<br>You live in
<%= location %>

<{p>You must select one of the options below within one minute or your
settings will be lost.

<p><a href="index.htnl”>Back to Home Page</a>
<br><a href="page2.html”>View Next Page<{/a>

</body>
</html>

— GBack - = - D | @seach [GFavoites BHistoy | B Sl 5 8

Addess [@] bttp:/127.0.0.1 8080/ erarples/sessiontimenutjsp = @60 H Links »

= |

These are your cutrent settings:

Your name is Lindsay Sandman
Tou live in Mew York

You must select one of the options below within one mimite or your settings will be lost.

Back to Home Page
Wiew MNext Page

=l @] Done ,_,_|Q Internet

—E Between the parentheses,
type the number of seconds
you want the Web server to
wait for activity before closing
the session.

£ save the page with the .jsp
extension and then display the
JSP page in a Web browser.

B The Web browser displays
the JSP page in which the
session timeout is adjusted.

M If you do not request
a new page in the Web
site or refresh the page
within the new timeout
period, the Web server

will erase your session

information.
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~
EX]H You can delete an existing application value using You can change the information stored in an

the removeAttribute method. You should delete application value. If the application value has not

U SING APPLICATION ‘/ AL [ ]ES any application values that you no longer need. If a yet been created, changing the information stored
JSP page tries to access an application value that has in the value will create the value.
been removed, a null value will be generated.

avaServer Pages allows you to define a Web site or primitive data type, such as boolean or int. For
J part of a Web site as an application. An application information about primitive data types, see page 30. :
is a collection of JSP pages stored in a specific directory . — . : 0ld Web site name: <b> . ,

and its subdirectories on the Web server. For example All the JSP pages in an application can access the information Welcome to the <b> <%= application.getAttribute ("siteName") %></b><br>

if you have 10 JSP pages stored in the same directory, I stored in an application value. For example, if you create an <%= application.gethttribute("siteNane") %> <% application. sethttribute ("siteName?,

those 1d mak licati ’ application value that stores a counter, the number of people </b> Web site. <br> , , ABC Corporation'); %>

pages would make up an application. who have used your application could be displayed at the <% application.removeAttribute ("siteName"); %> New Web site name: <b> ( ) ;
. - . : S icati . %= application.getAttribute ("siteName") %></b

All the JSP pages in an application typically must be stored bottom of each page in the application. Sgﬁ)(lz;;:ttgnt‘ézltifdewd <br> ST cppesmion.geR TR e eTane T e/

in the same virtual directory on the Web server. The type I . . 5 icati i nei " g

of Web server you use will )(/ietermine how the virtual P You access an application value in your JSP pages using the z;l_»a%e)llal(s:aiion'getAttnbUte( iretane) &

directory and applications are created. For more information %‘T}tAtt]}i‘bu:e method of th? a]?;plicc‘fttitc;]n oé)ject. Ifta

about creating virtual directories, refer to your Web server JolP [or e (e (1D GIEeess & Elplpl @EHilen VEIlE LIE( GBS e

documentation. exist, the getAttribute method will return a value of null. Old Web site name: Testing and Development

You use the setAttribute method of the application An application starts when the first user requests a JSP page New Web site name: ABC Corporation

object to create an application value. When using the iromthejapplicationiandiencswhenjthe Webjsenvershiits Welcome to the Testing and Development Web site.

setAttribute method, you must specify the name of the dowp or restarts. Application values are discarded when the Application value deleted.

application value and the information the value will contain. application ends. Welcome to the null Web site.

The information stored in an application value cannot be a L )

CREATE AN APPLICATION VALUE

a Untitled - Notepad
File Edit Search Help

<html>
<head>
<{title>Application Values<{/title>
<fhead>
<body>

<%? String title="Testing and Development"; %>

Setting the siteMame application value to <b»<%= title %></b><br>

<%
application.setAttribute([*siteName"], title))|;
23

An application value has been|created.
</hody>

<fhtml>

"

—El Type

H Between the parentheses,
application.setAttribute() type a name for the application
where you want to value, enclosed in quotation
create an application marks.

value.

= 3 Type a comma followed by
the information you want the
104 application value to use.

B Application Values - Microsoft Internet Explorer

File  Edit View Fawortes Toole  Help ‘ﬁ

“Bak - = - D & | Quseach [GFavoites HHistow | By S md o
Address [&] bitp://127.0.0 1:8080/ sxamples/ spplication jsp x| @6o H Links »
Setting the sitellame application value to| Testing and Development
An application walue has been created.
El
€] Done [ [ | intemer

1 save the page with
the .jsp extension and
then display the JSP
page in a Web browser.

B The Web server
activates the application
value. You can now access
the information stored in
the application value.

ACCESS AN APPLICATION VALUE

1 Type
application.getAttribute()
where you want to
access an application
value.

H Between the parentheses,
type the name of the application
value you want to access,
enclosed in quotation marks.

H Type the code that uses the
application value.

a Untitled - Notepad 4} Welcome - Microsoft Internet Explorer
File Edit Search Help Fle Edt View Favoites Todk Help |ﬁ
<html> GBack - = - D | @seach [GFavoites BHistoy | B Sl 5 8
i:;:ﬁ)uelconeutitle) #cliress [&] hiip://127. 0.0.1-B080/ewamples/ accessapplication jsp ~| @B H Links *
</fhead> - | -]
<body> |Welcome to the Testing and Develop TWeb site I
Welcome to the <b>
r T 1
<%=|applicatiun.getnttrihuteq"siteﬂame1)|%)
</b> Web site.
</body>
</html>
=
&] Done [ [ [ ntemet
-

B The Web browser
displays the result of
accessing the application
value.

£ save the page with the .jsp
extension and then display the
JSP page in a Web browser.

Note: You must save the page in the
same directory that stores the JSP
page in which the application value
was created.




DETERMINE THE PATH OF A FILE

object allows you to identify where a file, such as a

T he getRealPath method of the application
Web page or JSP page, is stored on the Web server.

A Web server can store files in many different directories. The
directory that stores a page is not always apparent in the URL
of the page. For example, a JSP page named login.jsp stored
in the directory C:\Tomcat\webapps\public\sign_in could have
the URL http://www.abccorp.com/sign_in/login.jsp. When

a JSP page needs to access a page on the Web server, such

as when using the include directive to access information
from a Web page, the JSP page may need to know the exact
location of the page, not the URL of the page.

To identify the path of a page, you must know the filename
of the page. The getRealPath method uses the filename
of the page, enclosed in quotation marks, as its argument.

Regardless of the operating system you use, you should use
slashes (/) within the path of the page you want to locate.
When the path to the page starts with a slash (/), the path
will be determined starting at the document root directory
of the current Web application. The document root directory
is the parent directory that contains all the documents and
applications on a Web server. The location of the document
root directory depends on the configuration of the Web
server. On Web servers that host multiple Web sites, the
document root directory will be different for each Web site.

The result returned by the getRealPath method is a
string value. You can assign this value to a variable and
then use the variable in your code.

The getRealPath method shows where a page is located
on the Web server but does not verify that the page or the
directories actually exist.

WORK WITH JSP IMPLICIT OBJECTS

A

You can determine the path of the current JSP page by
using a single slash enclosed in quotation marks as the
argument for the getRealPath method. ldentifying
the path of the current page is useful when you are
creating a JSP page for different Web applications and
you need to make sure the directory structure is the
same for each application.

~

<html>

<head>

<titlesMy Web Site</title>

</head>

<body>

This JSP page is stored in

<%

String docPath = application.getRealPath("/");
out.print (docPath) ;

%>

</body>
</html>

This JSP page is stored in C:\Tomcat\webapps\examples\

DETERMINE THE PATH OF A FILE

File Edit Seach Help

File Edit Seach Help

<html>

<head>

<title>My Web Site</title>
</head>

<body>

The path of the test.jsp page is
<%

applicatiun.getRealPath(ﬂ;

%>

<html>

<head>

<title>My Web Site</title>
</head>

<body>

The path of the test.jsp page is
<<%

application.getRealPath{["/test.jsp”);

%>

</body>
</html>

—n Type application.getRealPath()
where you want to find the path
of a file.

</body>
</html>

W

—H Between the parentheses,
type a slash (/) followed by
the name of the file whose
path you want to determine,
enclosed in quotation marks.

File Edit Search Help

/3 My Web Site - Microsoft Internet Explorer

File  Edit View Favortes Toaols Help |ﬁ

<html>

<head>

<title>My Web Site<d/title>
</head>

<body>

The path of the test.jsp page is
<%

£33 |

</body>
</html>

W

= 3| Type the code that
will display the path
information in a Web
browser.

String docPath =|application.getRealPath{"/test.jsp™);
out.print(docPath};

GBack - = - D | @seach [GFavoites BHistoy | B Sl 5 8

Adess [@] btip:/127.0.0.1 8080/ eranples/pathisp = @60 H Links »

= |

The path of the test. jsp page ile:\Tomcat\Webapps\examples\test.Jsp |

&] Done [ [ [ ntemet

£ save the page with M The Web browser
the .jsp extension and displays the result of
then display the JSP determining the path

page in a Web browser. of afile.
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GENERATE A NEWLINE CHARACTER

stop placing output on the current line and begin a

new line. The newLine method of the out object
can be used in a JSP page to generate a newline character.
Newline characters are sometimes called line separators.

3 newline character instructs a processing program to

To generate a newline character, you create a scriptlet
that contains the out . newLine statement. Scriptlets
are processed by the Web server and a newline character
generated by a scriptlet is inserted into the source code
for a JSP page before the page is displayed.

Since Web browsers ignore extra spaces and new lines
in source code, the line break you add using a newline
character will not appear on a JSP page when the page
is displayed in a Web browser. To view the results of
generating a newline character, you must display the

GENERATE A NEWLINE CHARACTER

source code for your JSP page. Most Web browsers allow
users to easily view the source code for a page. A new line
will begin in the source code where you added the newline
character. To have a new line appear on your JSP page when
it is displayed in a Web browser, use the HTML tag <br>.

Using newline characters is particularly useful when a

JSP page generates HTML source code. HTML code that
does not contain any new lines can be difficult to read and
troubleshoot. By inserting new lines into the code, you can
separate the various elements on the page, making the page
easier to understand. For example, a page containing images
and text can have newline characters after each paragraph
and image. Newline characters are typically inserted after
closing HTML tags, such as the </p> and </img> tags.

WORK WITH JSP IMPLICIT OBJECTS

A

The actual character or characters a computer uses for

a new line depends on the operating system installed on
the computer. For example, a new line may be created

by a carriage return, a newline character or both. Because
these characters are not displayable, you cannot view
them. You can, however, use the Java getBytes method
to view the ASCII code for the characters.

<%
String lineSeparator = System.getProperties().getProperty("line.separator");
byte[] array = lineSeparator.getBytes();

for (int x = 0; x < array.length; x++)
out.print (array[x] + "<br>");

o°
Vv

The ASCII codes for the characters used to create new lines on this computer are:

<br>

The ASCII codes for the characters used to create new lines on this computer are:
13
10

/3 Generate Newline Characters - Microsoft Internet Explorer

- Generate Newline Characters - Microsoft Internet

NETET|

=i pilepad 3 i plepad
File Edit Seach Help File Edit Seach Help
<html> <html>
<head> <head>
{title>Generate Hewline Characters<{ftitle>> {title>Generate Hewline Characters<{/title>
<body> <body>
<{table width = "58%" border = "1"> <{table width = "58%" border = "1'>
<tr><th>Mumber</th><th>Squared</th></tr> <tr><th>Number</th><th>Squared</th></tr>
{tr> <tr>
_E <%
for (int =% = 18; = > B8; x—-)
23 ¢
tr> ] out _print{"<tr><td>" + x + "{/td>");
{/table> out .print{"<{td>" + x*x + "{/d>{Erd");
out _newlLine(}[;
</body> H
</html> %>
L {93
</table>
</body>
</html>
—n Type <% where you E Type %> where you —E Type the code that will u Type out.newlLine()
want the scriptlet that want the scriptlet to end. generate HTML source where you want to generate
will generate a newline code for the JSP page. a newline character.

character to begin.

T Eile Edit Wiew Favortes Tools  Help | File Edt View Favortes Toaols Help
GBack - = - D a4 | @seach [GFavoites BHison | B S oml 5 8 GBack - = - D | @seach [GFavoites BHistoy | B Sl 5 8
Address [@] bttp:/127.0.0.1 8080/ examples/newine.jsp =] &co H Links * Addess [@] bttp:/127.0.0.1 8080 exarples/newine jsp = @60 H Links *
B & newline1] - Notepad P[] B3 =l
| Numher | Squared MNu File Edit Seach Help
<html> |
[10 [100 10 pnd
B 81 B <titlerGenerate Newline Gharacters</title>
<body>
s 6 8 Y
<table width = "58%" border="1">
I7 I49 7 {tr><{th>Number</th><th>Squared<{/th><{/tr>
3 36 — 3 <try
<Ery<td>10 </tdy<td>100 </tdy</try
|5 |25 5 CEPY<Ed>9 <Jd><td>81 JEd> </t
i [Cr<tdB <fed><tdren <fed>istr
@ 16 o CEP><Ed>7 </ Ld><td>a0 </td></tr>
[2 B 3 <try<tdy6 </td><td>36 </td><str> _
CERICRAPS CJEd>CHd> 25 JEd>C/tr>
[ 4 E <tr><td>h </td><td¥16 </td></tr>
[ [dtra<tda ¢/t <ene i/t
[t It ! <try<bd>2 </tdy<tddh <std></tey
CERICRA > Chdd (FRA /TR
=]
= =
&] Done [ [ [ ntemet &] Done [ [ [ ntemet
H save the page with M Generating newline 6 Display the source M The source code displays

the .jsp extension and
then display the JSP

page in a Web browser.

characters does not affect
the way a JSP page appears
in a Web browser.

code for the JSP page.

the result of generating
newline characters.




DETERMINE THE OPERATING SYSTEM

methods of the System object to determine the
operating system being used on the computer running
your JSP pages.

Y ou can use the getProperties and getProperty

JSP code should not have problems running on different
operating systems, but the way JSP interacts with the
computer may differ depending on the operating system.
For example, you may develop JSP pages on a computer
using a Windows operating system and then transfer the
JSP pages to an Internet Web server that uses the Linux
operating system. When JSP pages run on a computer using
a Windows operating system, the JSP pages will attempt to
find files, such as include files, in a specific directory. When
the JSP pages run on a computer using the Linux operating
system, errors may occur because the required files may be
located in a different directory. Instead of creating two sets
of JSP pages, you could simply set the JSP page to determine
which operating system is running on the computer and
then automatically alter the path required to access the files.

DETERMINE THE OPERATING SYSTEM

The getProperties method returns all of the system
properties that are specific to the computer running the
JSP pages. The system properties that are available depend
on the operating system running on the computer.

You use the get Property method to specify the name
of a specific property you wish to access. The property
name used to identify the current operating system is
Oos.name.

The value returned by the getProperties and
getProperty methods is a String data type and

can be assigned to a variable, which can then be used

in your code. You can use the indexOf method to match
the content of the variable with the name of a specific
operating system. Refer to the Java SDK documentation
for more information about using the index0Of method.

WORK WITH JSP IMPLICIT OBJECTS

The following is a list of some of the other system properties
you may determine using the get Property method:

java.home The directory where Java is installed

java.class.path The path where the classes are loaded from

java.version The version of the Java APl implementation

java.vendor The vendor of the Java APl implementation

java.class.version The version of the Java class file format

os.arch The architecture of the operating system
os.version The version of the operating system
user.name The account name of the current user
user.home The home directory of the current user
user.dir The current working directory

declares a variable you
want to store the name
of the operating system.

getProperty("os.name") to
determine the name of the
operating system.

File  Edit Seach Help

) Dperating System - Microsoft Intemet Explorer

File  Edit View Favortes Toaols Help |ﬁ

<html>
<head>

</fhead>
<body>

Fle Edit Seach Help File Edit Seach Help
<html> <html>
<head> <head>
<title>Operating System{/title> <{title>Dperating System{/title>
</head?> </head>
<body> <body>
<% <%
—{string oprsSystemMame = System.getPruperties()-getPruperty("us.name")F String oprSystemMame = System.getProperties().getProperty(“os.name”);
3 oprSystemName.lindexl]F() == [1'7
</body> %> |
</html>
</body>
</html>
"—'---_-—.---—'--'------ ‘——--------——--"-—-----—7
=1 Type the code that H Type System.getProperties(). —E] To match the content of 4] Type indexOf() == 0.

the variable that stores the
name of the operating system
with the name of a specific
operating system, type the
name of the variable followed
by a dot.

<%

{title>Operating System{/title>

String oprSystemMame = Systen.getProperties().getProperty(“os.name");

GBack - = - D | @seach [GFavoites BHistoy | B Sl 5 8

Adess [@] btip:/127.0.0.1 8080/ examples/operatingsystern.jsp = @60 H Links »

=l
|This TWeb eerver uses Windows 2000, |7

if (oprSystemNane.index0f ("Windous 2000") == q)
{

else

out.print(”This Web server uses Windows 2080.");

out.print(”This computer does not use Windows 2808.7);

%

</body>
</htnl>

—E Between the parentheses,

type the name of the
operating system you want
to check for, enclosed in
quotation marks.

— &] Done [ [ [ ntemet

6] Type the code that
uses the information
retrieved by the
getProperties and
getProperty methods.

ld save the page with
the .jsp extension and
then display the JSP
page in a Web browser.

B The Web browser displays
the result of determining the
operating system running on
the computer.




FORWARD TO ANOTHER JSP PAGE

server to stop processing the current JSP page and

start processing another page. For example, when
an error occurs during the processing of a JSP page, you can
use the <jsp: forwards> tag to transfer control to another
JSP page that handles errors and displays help information
for the user. The <jsp: forwards tag is also useful for
transferring control to a different JSP page depending on the
value of a variable, such as a user name or the time of day.

T he <jsp:forwards tag is used to instruct a Web

When using the <jsp: forwards> tag, you assign a value
to the page attribute. The value can be a string literal, a
value generated by an expression or the relative path of
the JSP page that control will be transferred to.

When the Web server processes a JSP page that contains
a <jsp:forwards tag, the server stops processing the
page and executes the code in the JSP page specified in the
tag. The Web server does not return to the original page.

You should use the <jsp: forward> tag early in your
code. No information should be sent to the client before
the <jsp: forwards tag is executed or an error will be
generated. Any data currently in the buffer when the
<jsp:forwards tag is encountered will be deleted.

Any information available to the original JSP page will also
be available to the JSP page that control is transferred to.
Information available to the controlling JSP page includes
application values, session values and any data stored in
a request object, such as values submitted to a form.
The JSP page control is transferred to can access this
information even if the page is not part of the same
application as the original JSP page.

WORK WITH JSP IMPLICIT OBJECTS

The <jsp:params> tag can be used to pass additional information
to the request object before transferring control to the other

JSP page. For example, you can use the <jsp:param> tag to
create a parameter that stores the name of the page that forwarded
the request object. This allows the page that will receive

control to use the get Parameter method of the request
object to determine where the request object originated. The
<jsp:param> tag is placed between the <jsp: forwards> and
the </jsp: forward> tags.

Type this in the original JSP page:

<jsp:forward page="logout.jsp">

<jsp:param name="callingPage" value="index.jsp"/>
</jsp: forward>

Type this in the page control is being transferred to:

You are now logged out.<br>

You have been forwarded to this page from the JSP page:<br>
<%= request.getParameter ("callingPage") %>

Result:

You are now logged out.

You have been forwarded to this page from the JSP page:
index.jsp

FORWARD TO ANOTHER JSP PAGE

File Edit Seach Help

File Edit Seach Help

<html>
<head>
<{title>Logged Out</title>
{/head>
<body>

You have been logged out.

</body>
</html>

CREATE A JSP PAGE YOU
WANT TO FORWARD TO
—n In a text editor, create
the JSP page you want to
transfer control to.

H save the page on the
Web server with the .jsp
extension.

<html>

<head>
<title>Welcome{/title>
</head>

<body>

Welcome to my Web page.

<%

String loggedﬂutPage|= "pagez.jsp"k

ar

</body>

</html>

FORWARD TO F3 1o create a variable that
Lol P el will store the parameter for the
n Display the page JSP page you want to transfer
in which you want control to, type String, followed
to transfer control by a name for the variable.

to another JSP page.

= 3| Type = followed by a value
for the variable, enclosed in
quotation marks.

File Edit Search Help

) Logged Dut - Microsoft Intemet Explorer

File  Edit View Favortes Toaols Help |ﬁ

<html>

<head>
<title>Welcome<{/title>
</head>

<body>

Welcome to my Web page.
<
%>

String loggedOutPage = "page2.jsp™;

l |
<{jsp:forward pageﬂ"(g: loggedoutPage z)ulf)

</bodyz
</html>

/W

—ﬂ Type <jsp:forward page=
where you want to transfer
control to another page.

= 5| Type the expression that
generates the name of the
page you want to transfer
control to, enclosed in
quotation marks.

path of the page or a string the .jsp extension and
literal. then display the JSP

Nl Type /> to complete page in a Web browser.
the tag.

GBack - = - D | @seach [GFavoites BHistoy | B Sl 5 8
Adess [@] brtp:/127.0.0.1 8080 erarmples forward isp = @60 H Links »
=
Tou have been logged out.
=
&] Done [ [ [ ntemet
Note: You can also type the I save the page with M The Web browser

displays the results of
forwarding control to
another JSP page.




WORK WITH COOKIES

CREATE A COOKIE

( )
ou can create a cookie with your JSP page. When a The setPath method of the Cookie object allows you Ele gtggig?eizr;l& F:E?(?Ligfe”;fse;gggrki)eesen lgjeesteé]tjso)%il:p?;ft? ?ﬁeodf;;eaﬁoﬁfni:
user views the page, the cookie is stored as a small to specify a path for the cookie. Only the pages stored in a report of a virus being transmitted by that the cookies you create belong to.

g text file onl.the usSePrs complguter. Coollqes are cl)(ften the specified directory will be able to read the cookie. creating or reading a cookie. Cookies are When used with the setPath method,
:tsfret;uﬁrj:':lzz:‘ aT Le nF:e?(gtet.i mzrtﬁzaggreé scgts);)e ;et ﬁ:n When all of the cookie information has be?n set, the tﬁxt fges, so unlike _exe_cutable programs, t};’e setD_omafin mke-thod mcreasesb
JSP page, the page can use the value stored in the cookie ctlenlEls e ed o (12 sorpenee e st b 1 they do not fransmit viruses. the security o co;) oy ()j/ogpcreate Y
to display the user's name. to send the cookie information to a user's computer. ) preventing unauthorized JSP pages

. . . You can create many cookies to store from accessing the cookies.
A cookie consists of a key, which indicates the name of the The scriptlet containing the code that creates the cookie information about a user, but keep in mind Example:
cookie, and a value, which is the information stored in the should be placgd before any other cpde on the JSP page. that Web browsers limit the number of myCookie . setDomain (. abccorp. com") ;
cookie. To create a cookie, you must create a Cookie object If HTML code is sent before the scriptlet, an error may cookies a Web site can store on a user's myCookie setPath ("/{sppages™) ; '
and then assign the key and value of the cookie to the object. oceur. computer. Most Web browsers allow each
You should also specify when the cookie will expire. By After Eieaiing apookie, you can EVYE 3 1P e r.ead doma'm to store a maximum of 20 cookies.
default, a cookie will be deleted when the user closes their the cookie. For information about reading a cookie, COtOkIeS Cgeztﬁcé by your Web site should
Web browser. Setting an expiry time for a cookie allows see page 116. not excee n size.

the cookie to store information for longer periods of time. - -
The setMaxAge method of the Cookie object is used
to set the expiry time, in seconds, for a cookie.

CREATE A COOKIE

File Edit Search Help File Edit Search Help File Edit Search Help File Edit Search Help
<% I ] <% <% <%
Cookie firstCookie|= new [:uukieq"UserName", "Tum"|)|; Cookie firstCookie = new| Cookie{"UserName™, “Tom"}; Cookie firstCookie = new Cookie{"UserName", "Tom"}; Cookie firstCookie = new Cookie{"UserName', "Tom")};
firstCookie .setMaxnge(|36l]l]p|; firstCookie.setMaxAge{3600) 7 | firstCookie.setHaxAge{3600);
%> T T _MfirstCookie .|setPathq"fexamples"|)|; firstCookie.setPath{"/examples”};
%> T T |response.addCookie{[firstCookie])];
<html> %> %> I I I
<head> <html> [
{title>Create a Cookie</title> <head> <html> <html>
</head> {title>Create a Cookie</title> <head> <head>
<body> </head> {title>Create a Cookie</titlel {title>Create a Cookie</ftitle>
<body> </head> {/head>
A cookie has been set. <body> <body:
|A cookie has been set.
</body> |d cookie has been set. /A cookie has been set.
</html> </body>
</html> </body> </body>
</ntml> </html>
—&H To create a cookie, El Between the parentheses, —H To specify when the K4 Between the 1 To specify the location i Between the —ik To send the cookie to L& save the page with the
type Cookie followed by type the name for the cookie | cookie will expire, type parentheses, specify of the pages that can parentheses, type the a user's computer, type .jsp extension.
the name of the Cookie enclosed in quotation marks. | the name of the Cookie when the cookie will access the cookie, type relative path of the response.addCookie(). B Wh
object you want to create. object followed by a dot. expire, in seconds. the name of the Cookie JSP pages enclosed N a User accesses
= 4] Type a comma followed object followed by a dot in quotation marks 2] Between the parentheses, the JSP page, the cookie
= 2| Type = new Cookie(). by the value you want to = 6 Type setMaxAge(). ’ type the name of the Cookie will be stored on the user's
assign to the cookie enclosed = 9| Type setPath(). object. computer. To read the
in quotation marks. cookie information,

14 see page 116.




READ A COOKIE

computer. Reading a cookie allows the page to
access the information in the cookie, such as the
user's name or location.

3 JSP page can read a cookie stored on a user's

When a user visits a JSP page that sets a cookie, the cookie
is stored as a small text file on the user's computer. The
location where a cookie is stored depends on the type of
Web browser being used.

The getCookies method of the request object is used
to read all the cookies that can be accessed by your JSP
page. You can create an array to store all the cookie
information retrieved from a user's computer and then
access the specific cookie information you want.

The array element with an index number of 0 contains the
information for the first cookie stored on a user's computer.
If the server has session tracking enabled, the first cookie

READ A COOKIE

in the array may contain information about the session ID.
You may need to access the next array element to read
the other cookie values. For information about reading
multiple cookies, see page 118.

Once the cookies have been retrieved from a user's
computer, you use the getName and getValue methods
to retrieve the name and value stored in a cookie. The
getName and getValue methods return string values.
You can use an expression to display the name and value
returned by the methods in the JSP page.

When working with cookies, keep in mind that a Web
browser may be configured to reject cookies or may be
located behind a security firewall that filters out cookie
information. In such cases, you will not be able to read
a cookie on a user's computer.

WORK WITH COOKIES

EX]H To verify that at least one cookie exists, you can

use the length method to check if the array

of Cookie objects contains any information.
An error may occur if you attempt to access
elements of an array that do not exist.

Example:
<%
if (cookiesFromClient.length > 0)
{
out.print ("Name:") ;
out.print (
out.print ("<br>Value:") ;
(

Erya—

cookiesFromClient [0] .getName()) ;

out.print (cookiesFromClient [0] .getValue()) ;

The equals method allows you to evaluate a string
value so you can then perform an action based on the
evaluation. This is useful for working with the names
and values of cookies returned by the getName and
getValue methods. For example, you can compare
the value of a cookie returned from a user's computer
to a string you specify and display a customized
message depending on the value.

Example:
<%
if (cookiesFromClient [0] .getName () .equals ("beenHere") &&
cookiesFromClient [0] .getValue () .equals ("yes"))
out.print ("Welcome Back!");
else
out.print ("Welcome to my Web site.");

o\
Vv
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<<

Cookie[] cookiesFromClient [= request.getCookies()|;
%

<html>
<head>
<title>Read a Cookie{/title>
</head>
<body>

A cookie on your computer called<b>

</b>has a value of<b>

</h>
</body>
</html>

/\_/\—(

=1 Type Cookiel] followed H Type = request.getCookies()
by the name of an array to retrieve the cookies stored
you want to use to store on a user's computer and

all the cookies on a user's place the values in the array.
computer.

<%
Cookie[] cookiesFromClient = request.getCookies{);
%>

<html>
<head>
<title>Read a Cookie</title>
</head>
<body>

A cookie on your computer called<b>

1
<%= |cookiesFromClient[ 0] JgetName()|%>
I |

</b>has a value of<b>

</b>
</body’
</html>

H Type getName() to
retrieve the name.

—E To retrieve the name
of the cookie stored in
the first element of the

array, type the name of —H Ty[l)]e the COd? t}f]lat
the array followed by [0] g(sfj(ite @ ENE @ e

and a dot.

File Edit Search Help

<%
Cookie[] cookiesFromClient = request.getCookies{);
%>

<html>

<head>

<title>Read a Cookie</title>
</head>

<body>

A cookie on your computer called<b>

<%= cookiesFromClient[8].getName{) %>

</b>has a value of<b>

|
<%=|cookiesFromClient[ 0] JgetUalue()| %>
[ |
</b>
</body>
</html>

4} Read a Cookie - Microsoft Internet Explorer

Fie Edi Yiew Favoites Tanks Help |

GBack - = - D | @seach [GFavoites BHistoy | B Sl 5 8

Adess [@] btip:/127.0.0.1 8080/ examples/readoookie jsp = @60 H Links »

=
A cookie on your computer called[UserName|has a value of[Tom

€] Done [ [@ Intemet

—E To retrieve the value
of the cookie stored in
the first element of the

H Type getValue() to
retrieve the value.

array, type the name of - TyF})]e th? COdF thhat
the array followed by [0] gg(e)?dte @VEILE @FinE

and a dot.

B The Web browser
displays the results
of reading a cookie.

El save the page with
the .jsp extension and
then display the JSP
page in a Web browser.
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READ MULTIPLE VALUES FROM A COOKIE

he getCookies method of the request object is

used to retrieve all the cookies stored on a user's

computer and returns an array of Cookie objects.
After the cookies have been assigned to an array, the
length method can be used to determine the number
of elements in the array, which allows you to determine
the number of cookies retrieved from the user's computer.

Keep in mind that some users may have disabled the
exchange of cookies on their Web browsers. This is often
done out of concern for privacy. Since no cookies can

be stored on the user's computer, any attempt to read

a cookie will indicate that no cookies exist and may
result in an error. You should also keep in mind that

you will not be able to retrieve a cookie from a user's
computer if the cookie has reached its expiry time.

If no cookies exist on the user's computer, the value
returned by the 1ength method will be 0.

READ MULTIPLE VALUES FROM A COOKIE

Once it has been determined that cookies exist, a loop
can then be used to examine each cookie and retrieve
the names and values of the cookies.

Even if no cookies have been explicitly stored on a user's
computer from a JSP page, there may still be cookies
available to read, such as the cookie that stores the session
ID. For information about the session ID, see page 96.

If your Web server uses JSP in combination with other
technologies, such as ASP and PHP, your JSP pages will
also be able to read the cookies created by ASP and PHP

pages.

WORK WITH COOKIES

( )
EX!H Any information retrieved from a cookie When creating multiple cookies, you need to
' should be validated before it is used. For create a new Cookie object for each cookie

example, if you are reading a ZIP code you want to set. Even though multiple cookies

from a cookie, you may want to check that are being created, only one cookie file will be

the ZIP code contains the proper number created on the user's computer.

of digits and does not contain any letters. E .

. . . xample:
Since invalid data may cause an error .
. . <%

durmg the processing of the JSP page, you Cookie firstCookie = new Cookie ("UserName", "Tom");

may want to add code to handle invalid firstCookie. setMaxAge (3600) ;

cookie values passed to your JSP page. firstCookie.setPath ("/examples") ;
response .addCookie (firstCookie) ;
Cookie secondCookie = new Cookie ("UserAge", "26");
secondCookie. setMaxAge (3600) ;
secondCookie.setPath ("/examples") ;
response . addCookie (secondCookie) ;
%>

- J
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<html>
<head>
<{title>Read Hultiple Values from a CGookie{/titlel>
{/head>
<{body>

The following cookies have been located on your computer:
<br>

<%
Cookie[] cookiesFromclient|= request.getCookies()[;

for {(int x = @; x { cookiesFromClient.length; x++”

|

¥
%>

</body>
</html>

- —

=1 Type Cookiel] followed H Type = request.getCookies()
by the name of an array to retrieve the cookies stored
you want to use to store on a user's computer and
all the cookies on a user's place the values in the array.
computer.

=3 Type the code to create a
loop that will cycle through all
the elements in the array. For
information about creating a
for loop, see page 42.

<html>
<head>
<title>Read Multiple Values from a Cookie{/title>
<{/head>
<body>

The following cookies have been located on your computer:
<br>

<%
Cookie[] cookiesFromGlient = request.getCookies({);

for (int x = B; % < cookiesFromClient.length; x++)

1
|nut.print(FunkiesFrntlient[x].gEtName()|+ " has a value of ");
I

%>

</body>
</html>

/—\N

—1 To retrieve the name 5 Type the code that
of a cookie stored in an uses the name of the
element of the array, type cookie.
the name of the array
followed by [x].getName().

Fle Edt Search Help

/) Read Multiple Yalues from a Cookie - Microsoft Internet Explorer

Fie Edi Yiew Favoites Tanks Help |

<html>
<head>
<{title>Read Multiple Values from a Gookie</title>
<fhead>
<body>

The following cookies have been located on your computer:
<br>

<%
Cookie[] cookiesFromGlient = request.getGookies{();

for {int x = B; x { cookiesFromClient.length; x++)
{

nut.print(cnnkiesFrnmblient[x].getName() + " has a value of
|uut.prlntqcuuklesFrumcllent[x].getUalue()|+ (T

: [ I

%>

"):

</body>
<fhtml>

GBack - = - D | @seach [GFavoites BHistoy | B Sl 5 8

Adess [&] btip:/127.0.0.1 8080/ exanples/multiplvalues jsp = @60 H Links »

= |

The following cookies have been located on your computer
Userlame has a value of Tom
JSESSIONID has a value of To1013mC7930455345978007 At

€] Done [ [@ Intemet

‘——"""--—-..--""“--.---"-

3 To retrieve the value (7] Type the code that
of a cookie stored in an uses the value of the
element of the array, type cookie.
the name of the array
followed by [x].getValue().

E] save the page with
the .jsp extension and
then display the JSP
page in a Web browser.

B The Web browser displays
the results of reading multiple
values from a cookie.




REMOVE A COOKIE

it expires. This is useful if you no longer need the
information in the cookie. For example, you may want
to delete a cookie that contains user registration information
if the user cancels their registration to your Web site. It
may also be necessary to remove cookies if the size of
your cookies exceeds the size limit for cookies in your
Web site, which is usually 4 KB.

J avaServer Pages allows you to delete a cookie before

To remove a cookie, you create a new cookie with the
same name as the cookie you want to remove, except you
set the expiry time for the new cookie to zero seconds.
This will cause the cookie to expire immediately. The value
you assign to the cookie can be an empty string. If you
specified a path when you created the original cookie,

REMOVE A COOKIE

you should also specify the same path when deleting the
cookie to ensure that the correct cookie is removed. For
more information about creating a cookie, see page 114.

Working with cookies is not always a simple task. While
almost all Web browsers accept cookies, many Web
browsers may return different information about cookies,
such as different version numbers. Web servers and JSP
engines also do not always work with cookies in the same
way. For example, some Web servers will not allow a cookie
to be removed from the client computer until the cookie
reaches its original expiry time. When creating JSP code
to work with cookies, you should thoroughly test your
code on all Web browsers and client software you expect
to access your JSP page.

COOKIE METHODS

WORK WITH COOKIES

There are several useful methods of the Cookie
object that you can use to manipulate and examine
the contents of a cookie. Before using any of the
following methods in your JSP code, you should
check your Web server documentation to verify
whether the Web server supports the method

you want to use.

Method

Description

Object clone()

Overrides the standard java.lang.Object.clone () method to
create a copy of the cookie.

void setComment
(String purpose)

Includes a comment that describes the purpose of the cookie.

String getComment ()

Returns a comment. Returns null if there is no comment.

File Edit Search Help

File Edit Search Help

void setDomain
(String pattern)

Specifies the domain or server that the cookie belongs to.

b ]
Cookie removeCookie = new Cookie(['UserMame™, ""};
removeCooklie.setHaxfge {B)[;

%>

<html>
<head>
{title*Remove Gookie</title>
</head>
<body>

<%
Cookie removeCookie = new Cookie("UserHame™, ""};

removeCookie.setaxage (8); | ]
removeCookie. setPath("/exanples™|;

Welcome. The information has |been removed.

</body>
</html>

- m—

= 1 Type Cookie followed F Between the parentheses,
by the name of a Cookie type the name of the cookie
object. Then type you want to remove enclosed
= new Cookie(). in quotation marks. Then type

,"" for the value of the cookie.

3 Type the name of the
Cookie object followed by a
dot. Then type setMaxAge(0).

response .addCookie {removeGookie))[;
%> T

<html>>
<head>
{title*Remove Cookie</title>
</head>
<body>

String getDomain ()

Returns the domain name for the cookie.

void setMaxAge
(int expiry)

Specifies the expiry time of the cookie, in seconds. By default, a cookie will
expire when the Web browser shuts down.

int getMaxAge ()

Returns the expiry time of the cookie, in seconds. Returns -1 if no expiry time
was specified.

String getName ()

Returns the name assigned to the cookie.

Welcome. The information has been| removed.

</body’
</htnl>
/v\__—i
— Type the name of the 6 Type response.addCookie().

Cookie object followed
by a dot. Then type setPath). —d Between the parentheses,

type the name of the Cookie

—H Between the parentheses,  object.

type the relative path of the .
pages that can access the El save the page with the

cookie enclosed in quotation ISP extension. When a user
.- accesses the JSP page, the

cookie stored on the user's
computer will be deleted.

void setPath
(String uri)

Specifies the location of the pages on the Web server that can access the cookie.

String getPath()

Returns the location of the pages on the Web server that can access the cookie.

void setSecure
(boolean flag)

Specifies whether the Web browser needs to send the cookie using a secure
protocol, such as HTTPS or SSL.

boolean getSecure()

Returns true if the Web browser must send the cookie over a secure protocol.

void setValue
(String newValue)

Sets or changes the value for the cookie.

String getValue()

Returns the value assigned to the cookie.

void setVersion
(int v)

Specifies the version number of the cookie protocol.

int getVersion ()

Returns the version number of the protocol the cookie can use.




CREATE A JAVABEAN

( )
JavaBean is a class file that stores Java code for a JSP the Java source code for a JavaBean, you must compile Exjm The JavaBeans you create for your JSP pages JavaBeans were originally developed as
A page. Although you can use a scriptlet to place Java the code. are platform independent. This means that a way for Java programmers to easily
code directly into a JSP page, it is considered better h de has b iled a JavaBean created on a computer with a create and share re-usable portions of
programming practice to store the code in a JavaBean. OLES s VR EOEE LEL een compiled, you must UNIX-based operating system, such as Linux, code for Java programs. If you want to create
copy the JavaBean to the appropriate directory on your . : X

’ can be used on a computer running a different JavaBeans for use with your own stand-alone
JavaBeans offer several advantages. Using a JavaBean Web server. On the Tomcat Web server, JavaBeans are operating svstem. such as Windows Java applications, you should obtain the
allows you to keep the Java code for a JSP page separate usually stored in a directory named classes. Consult the P & sy ! ’ Bean pg velonm >r/1t Kit (BDK). The BDK i
from the HTML code for the page, which can help keep documentation for your Web server to determine which a\?:ilasbleefoer (ziF())wiload free of 'chare e at thse
the code from becoming long and difficult to work with. directory you should use to store your JavaBeans. There are many JavaBeans available on the ava.sun.com/broducts/iavabeans V\%eb site
In addition, one JavaBean can be used with multiple JSP . . . Internet that you can use with your JSP pages. java.sun. products/jav e
pages, which saves you from having to retype the same Youkcan organlzek your JavaBeafns lloy séorllng tfhlem n d If you need a JavaBean to perform a specific )

b are specialized programs used to create Java
JavaBeans also enable specialization when developing JavaBeans, create a subdirectory within the directory Zg:(;;iﬁ'aﬁ?;x%ezi ZEIT] ;Sep:r;::)agsrea :1 er applti)ations. Mgst zj;ava riibg beJused
a Web site. For example, experts in Web page design that stores JavaBeans on your Web server and then store create a custom JavaBean according to your to create JSP pages and JavaBeans. If you
can work with the HTML content of a JSP page, while your JavaBeans in that subdirectory. Packages you create specifications. intend to create many JavaBeans for use
programmers develop the Java code that will make the for JavaBeans are similar to packages that store class files with your JSP pages, you should consider
page dynamic. This allows both types of professionals in the Java SDK. For information about creating packages purchasing an IDE.
to concentrate on their own areas of expertise. in the Java SDK, see page 50.
. J

HARNESSING JAVABEANS

You create a JavaBean as you would create any class file.
JavaBeans can contain one or more methods. After creating

CREATE A JAVABEAN

File Edit Search Help File Edit Search Help

—|package mybeans|; |package nybeans;

I_puhlic class lineBeanli

File Edit Search Help
package mybeans;

File Edit Search Help
|package nybeans;

public class lineBean public class lineBean public class lineBean

{ { [ | { {
Ipuhlic String|star5(|int x‘)| public String stars{int x) public String stars{int =)
) N7 ¢
— 3 |_ . String text = "<br>"; String text = "<br>";
for (int i = 8; i < x; i++) for (int i = 8; i < x; i++)
text = text + "'»"; text = text + "="';
return text + "“<{br>"; return text + "<{br>";
¥
D public String doubleLine{int x)
H {
String text = "<br>";
for {int i = 8; i < x; i++)
text = text + "=";
return text + "<{br>";
H
¥
— i you want to store —F1 To declare a class in the £ To declare a method, [3 Between the —d Type the opening and 8 Type the code for = 9| Repeat steps 4 to 8 for each 11 Copy the compiled

the JavaBean in a package, JavaBean, type public class
type package followed by followed by a name for the
the name of the package class.

directory you created on .

the WeLys?/erver. _B Type the opening _and
closing braces that will
contain the body of the
class.

type public followed by the
return type of the method.

=5 Type the name of the
method followed by ().

parentheses, type any closing braces that will
arguments the method contain the body of the
requires. method.

the task you want the

method you want the JavaBean  class file to the appropriate
method to perform.

to contain. directory on your Web

- . server.
i save the file with the java
extension and then compile the M You can now set up a JSP
source code for the file. For page to use the JavaBean.
information about compiling
Java code, see page 20.




SET UP A JSP PAGE TO USE A JAVABEAN

<jsp:useBean> tag to set up a JSP page to access

O nce you have created a JavaBean, you can use the
the JavaBean.

The <jsp:useBean> tag associates the JSP page with a
specific JavaBean. This tag has several attributes that you
must use in order to ensure that the correct JavaBean is used
and that the JSP page can access the JavaBean. The class
attribute allows you to specify the full class name of the
JavaBean you want the JSP page to use. If the JavaBean is
stored in a package, the full name will consist of the name
of the package and the name of the class, separated by

a dot.

The id attribute allows you to specify a case-sensitive
name that identifies the JavaBean instance. If an instance
of the JavaBean already exists, the id attribute identifies
the instance. If the JavaBean does not already exist, a new
instance is created.

SET UP A JSP PAGE TO USE A JAVABEAN

The scope attribute allows you to specify when the JavaBean
instance will be available. If you want the JavaBean instance
to be available to a client only on the page in which the
instance is created, you can specify the page value. This

is the default value of the scope attribute. The request
value allows you to make the JavaBean instance accessible

to a client during a single request.

The session and application values of the scope
attribute allow you to make a JavaBean available within any
JSP page in the application. The session attribute makes
the JavaBean available to a single client for the duration of
the session, while the application attribute makes the
JavaBean available to multiple clients for the duration of
the application.

HARNESSING JAVABEANS

When the JSP engine encounters the <jsp:useBeans> tag, it uses
the information specified in the tag to locate or create an instance
of the JavaBean. If an instance already exists, the <jsp:useBean>
tag is not processed. To ensure that code is processed only if a new
instance of a JavaBean is created, you can place the code between
an opening <jsp:useBean> tag and a closing </jsp:useBean>
tag. For example, using the <jsp:setPropertys> tag between the
<jsp:useBean> tags allows you to initialize properties only when
a new instance of the JavaBean is created.

Example:

<jsp:useBean class="mybeans.lineBean" id="lineBeanId" scope="session">
<jsp:setProperty name="lineBeanId" property="counter" value="0" />

</jsp:useBean>

When creating an instance of a JavaBean, the <jsp:useBean> tag may
insert an additional method into the JavaBean instance that does not exist
in the original JavaBean. This method, called a constructor, is a special
method that has the same name as the class and is processed when the
JavaBean instance is first created. Constructors are often used to initialize
values. It is good programming practice to include a constructor in

your JavaBean code, even if you do not plan to use the constructor.

If a JavaBean does not include a constructor, the <jsp:useBean>

tag will automatically create an empty constructor for you.

Example:
public void lineBean

{
}

\

A& Untitled - Notepad
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<html>
<head>

<jsp:useBean|class<"mybeans.lineBean”
!

<title>Using JavaBeans</title>
<fhead>
<body>

<{/body>
</html>

—n To locate or create an
instance of the JavaBean,
type <jsp:useBean.

—E Type class=.

K] Type the full class

name of the JavaBean,
enclosed in quotation

marks.

124

<html>
<head>

{jsp:useBean class="mybeans.lineBean” idq"heanﬂ"

<title>Using JavaBeans<{/title>
<fhead>
<body>

{/body>
</html>

= 4 Type id=.

/W

5 Type a name that

will identify the JavaBean
instance, enclosed in
quotation marks.

File  Edit Search Help
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<html>
<head>

{jsp:useBean class="nmybeans.lineBean™ id="bean®" |scope="page"”

<html>
<head>

{title>Using JavaBeans</title>
</head>
<body>

</body>
</html>

—B Type scope=.

<jsp:useBean class="mybeans.lineBean” id="bean®" scope="page”|/>

<title>Using JavaBeans</title>
<fhead>
<body>

</body>
</html>

> T e

=8 Type /> to close the tag.

El save the page with the
.jsp extension.

Type the scope for
the JavaBean instance,
enclosed in quotation
marks.

M You can now use
the JSP page to access

a JavaBean.

125




ACCESS A JAVABEAN METHOD

code that will access the methods in the JavaBean

Once you have created a JavaBean, you can add the
to your JSP page.

Before accessing a JavaBean method, you must add the
<jsp:useBeans> tag to the JSP page. This tag and its
attributes ensure that the correct JavaBean will be used
and that the JSP page has access to the JavaBean. For
more information about setting up a JSP page to use a
JavaBean, see page 124.

To access a method in a JavaBean, you create a scriptlet that
includes the name of the JavaBean, followed by the name of
the method you want to call. The name of the JavaBean is
specified in the id attribute of the <jsp:useBean> tag.
The name is case-sensitive and must be typed in the code
that calls the method exactly as it was typed in the tag.

You can also include any arguments that the method may
require in the scriptlet. If a method returns a result that
can be displayed on a JSP page, you can use an expression
to display the returned value.

Prior to accessing a method in a JavaBean, you should
make sure that the JavaBean source code you created
has been compiled and that the Web server has access
to the JavaBean class files. JavaBeans are usually stored
in a directory called classes on the server. For example,
when using a Tomcat Web server, you must save the
class files in the classes subdirectory of the main Tomcat
directory. If the classes subdirectory does not exist,

you should create the subdirectory. To determine which
directory you should use to store your JavaBeans, consult
the documentation for your Web server.

HARNESSING JAVABEANS

A

One of the features of JavaBeans is its ability to access
methods that share the same name but accept different data
types as arguments, referred to as method overloading. For
example, you can create two methods with the same name,
but one method may use an int data type as an argument
and the other method may use a String data type.

To create a JavaBean, type:
public String stars(int x)

String text = "<br>";

for (int 1 = 0; 1 < x; i++)
text = text + "*';

return text + "<br>";

public String stars(String x)

return "<br>* * " 4 x + " * *<br>";

To use the methods declared in the JavaBean, type:
<%= lineBeanId.stars(30) %>
<%= lineBeanId.stars("Welcome") %>

Result:

kkkkkkkkkkkkkkkhkkkhkkkkkkkkkkkk

* *x Welcome * *

\
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<html>
<head>

—{<jsp:useBean class="mybeans.lineBean" id="bean®" scope="page" />

<{title>fAccess JavaBean HMethods<{/title>
<fhead>

<body>

Welcome to my Web page

<%= beanB.doubleLine({38) %>

</body>
<fhtml >

=1 Type the code that
sets up the JSP page to
use a JavaBean.

<html>
<head>

{jsp:useBean class="mybeans.lineBean" id="bean8" scope="page" />
<{title>Access JavaBean Hethods<{/title>

<fhead>
<body>

bean@.stars()

Welcome to my Web page
<%= beanO._doubleLine(38) %>

</body>
</html>

/w

1 To access a method in the
JavaBean, type the name of the
JavaBean followed by a dot.

3] Type the name of
the method you want
to access, followed by

a set of parentheses.
M The name of the JavaBean P

must be the same as the value
assigned to the id attribute of the
<jsp:useBean> tag in step 1.

File Edit Search Help

) Access JavaBean Methods - Microsoft Internet Explorer

<html>
<head>

</head>
<body>

{jsp:useBean class="nybeans.lineBean" id="bean®" scope="page" />

{title>fAccess JavaBean Hethods<{/title>

File  Edit View Favortes Toaols Help |ﬁ

GBack - = - D | @seach [GFavoites BHistoy | B Sl 5 8

Adess [@] bttp:/127.0.0.1 8080/ erarples/accessbean jsp

j & Go HLmks »

Welcome to my Web page

E heanﬂ.stars

Welcome to my Web page

<%= beanB._doubleLine(38) %>

</body>
</htnl>

1 If necessary, specify
any arguments required
by the method within the
parentheses.

= |

[ [@ Intemet

@ Done
/w

[3 save the page with
the .jsp extension and
then display the JSP
page in a Web browser.

5 Type the code that
processes the method
call in the JSP page.

M The Web browser displays

the results of accessing a
JavaBean method.

127




HARNESSING JAVABEANS

EX]H A getter method can be used to return various types

B of data, including a boolean value of true or false.
When declaring a getter method that returns a boolean
value, the method name can be prefixed by is instead
of get. This can help make your code easier to read
and understand. If you choose to use is when
returning a boolean value, you should do so
consistently throughout your code.

CREATE A JAVABEAN PROPERTY

Y ou can create a property to store information about

method is the same as the name of the property, but
begins with a capital letter and is prefixed by the word
get. For example, if you want to return the value of the
loginTime property, you would create a getter method
called getLoginTime. The name of a getter method is
followed by parentheses.

a JavaBean. Properties are fields that define the
behavior of a JavaBean.

After creating the code for a JavaBean, you can specify a
property you want the JavaBean to contain. To do so, you
specify the data type of the value the property will store
and a name for the property. You can then create a method
that assigns the property an initial value.

For example:

public boolean getJobStatus ()
The body of a getter method includes a return statement
that specifies the name of the property whose value you
want to return.

return jobStatus;

JavaBean properties are private or protected fields, which
means they cannot be directly accessed by a JSP page. In
order to access the value of a property, you must create a
special method, called a getter method. A getter method,
also referred to as an accessor method, returns the value
of a property.

Can be typed as:

When you finish creating the JavaBean source code, you public boolean isdobStatus ()

must compile the code and store the resulting class file in
the appropriate directory on your Web server. If you are
using the Tomcat Web server, the class file should be saved
in the classes directory located in the main Tomcat directory.
If the JavaBean is part of a package, the class file would be
stored in the appropriate package directory within the
classes directory.

return jobStatus;

There are specific rules that must be followed when
declaring a getter method. The access modifier of the
method must be set to public and the data type of the
value to be returned must be specified. The name of the

You should declare the method that assigns a property
an initial value in the body of the class. If you declare
the method elsewhere, such as in another method, the
getter method may not be able to access the value.

CREATE A JAVABEAN PROPERTY

ed - Notepad
File Edit Search Help
package mybeans;

_ & Untilled - Notepad -5
File Edit Seach Help
package mybeans;

4%} Untitled - Notepad =19
File Edit Seach Help

package mybeans;

ed - Notepad
File Edit Search Help
package mybeans;

[public class lineBean public class lineBean public class lineBean public class lineBean

{ { { {

private byte linEREpEatk

public String dividers()

private byte lineRepeat; private byte lineRepeat; private byte lineRepeat;

public lineBean()
lineRepeat =|5;

public String|dividers()
1

public lineBean() public lineBean{)

String htmlCode = ""; lineRepeat = 5;
H H

public String dividers()
{

lineRepeat = 5;

for (int x = B8; x < lineRepeat; x++)
htmlCode = htmlGode + "<hr>";

public String dividers()
{

return htmlCode; String htmlGode = "*; String htmlGode = "*; String htmlCode = "";

for (int x = 8; x < lineRepeat; x++)

for (int x = 8; x < lineRepeat; x++)
htmlCode = htmlCode + “<hr>";

for (int x = B8; x < lineRepeat; x++)
htmlCode = htmlCode + “<hr>";

htmlCode = htmlGode + "<hr>";

return htmlCGode; return htmlCGode; return htmlCode;

creates a JavaBean. For
information about creating
a JavaBean, see page 122.

the JavaBean, type private
followed by the data type
of the value the property
will store.

—E] Type a name for the
property.

assign the property an

for the property.

initial value.

—E In the body of the
method, type the name of
the property followed by =.

method that will return
the value of the property,
type public followed by

the data type of the value.

type get immediately
followed by the name of
the property, beginning
with a capital letter. Then
type ().

the name of the property.
Enclose the code in braces.

i save the file with the
.java extension and then
compile the source code
for the file.

} } }
¥ __| public hytElgEtLil‘lERE‘pEat(“i public byte getLineRepeat()
H return lineRepeat];
y
" — /—\N /_\N /}
= 1| Type the code that —F1 To create a property for —1 Declare a method to 6 Type an initial value To declare a getter E 7o name the method, Type return followed by 11 Copy the compiled

class file to the appropriate
directory on your Web server.

M You can now access the
JavaBean property in a JSP
page.
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HARNESSING JAVABEANS

JavaServer Pages code is processed by the Web server and
then sent to the Web browser as HTML code. People can
view the HTML source code for a JSP page, but they will not
be able to view the JavaServer Pages code. This means that
users viewing the source code for a JSP page that contains
the <jsp:getPropertys> tag will not see the actual tag.
Instead, they will see the value returned by the tag.

ACCESS A JAVABEAN PROPERTY

he <jsp:getProperty> tag can be used in a

The <jsp:getProperty> tag has two required

JSP page to access a property of a JavaBean. When
the <jsp:getProperty> tag retrieves the value

attributes. The name attribute allows you to specify the
name of the JavaBean that contains the property you want

The source code viewed in a Web browser:

The actual code of the JSP page:

Fil=  Edit Search Help

& javabeans - Notepad _ ,

Eile  Edit Search Help

& javabeans - Notepad _ ’

of a property, the tag converts the value to a string and to access. The value you assign to the name attribute must

. . . . . <html> <html>
then inserts the value into the JSP page output. be the same as the value you assigned to the id attribute cheaty . cheats _

Of the <j Sp .useBeans> tag :;;;;E;Uslng JavaBeans</title> :ﬁ;;;s;unng JavaBeans</title>
Before accessing a JavaBean property, you must add the ) ' <boay> <boay>

<jsp:useBean> tag to the JSP page. This tag and its
attributes ensure that the correct JavaBean is used and
that the JSP page has access to the JavaBean.

Welcome to my Web site. <jsp:useBean id="lineBeanId" scope="session" class="mybeans.lineBean" />

You use the property attribute to specify the name of
the property you want to access. You should be careful

to use the correct uppercase and lowercase letters when

<hr><hk><hr><hr><hr>
<br>
The default number of horizontal lines that will be displayed using this

Uelcome to my Web site.

<%= lineBeanld.dividers() %>

. JavaBean is: <br>
. typlng the name of the proper‘[y you want to access. 5 The default number of horizontal lines that will be displayed using this
: JavaBean is:
UG <5 R BT e eEERye (13 (L) (02 Ell e ol If you do not enter the name of the property correctly, <rbauy> <3sp:getproperty nane--lineBeanle™ property="lineRepest™ s>

in the HTML code of a JSP page. You cannot place the
<jsp:getProperty> tag in Java code that generates
HTML code. The tag must also be placed in an area of
a page that can be displayed in a Web browser, such
as within the <body> tag.

</html>

the <jsp:getPropertys> tag will not be able to locate
the property in the JavaBean and will return an error
message.

</body>
</html>

ACCESS A JAVABEAN PROPERTY = 2

& Untitled - Notepad _|d 4] Untitled - Notepad 13 4] Untitled - Notepad [ _|4 42} Using JavaBeans - Microsoft Internet Explorer

File Edit Search Help Eile Edit Seach Help Eile Edit Seach Help J File Edt View Favoites Tools Help |
é:gg;; 22525; 22525; | @Back » = - @ 3 | DSeach [HFavaies (BHioy |- S H 2

<title>Using JavaBeans</title> <title>Using JavaBeans</title> <title>Using JavaBeans</title> | Adress [&7 htp:/127.0.0.1:8080 examples/accessprogeny.sp =] @6o |[Links >
</head> <fhead> <fhead>

=
<body> <body> <body> Welcome to my Web site

—<jsp:useBean id="lineBeanId"” scope="session" class="mybeans.lineBean" /> <{jsp:useBean id="lineBeanld" scope="session" class="mybeans.lineBean™ />

<{jsp:useBean id="lineBeanld" scope="session" class="mybeans.lineBean™ /> The detault mumber of honzontal lines that will be displayed using this IavaBeams-
Welcome to my YWeb site. <br> Welcome to my Web site. <br> Welcome to my Web site. <br>
The default number of horizontal lines that will be displayed using this The default number of horizontal lines that will be displayed using this The default number of horizontal lines that will be displayed using this
JavaBean is: JavaBean is: JavaBean is:
<jsp:getProperty <jsp:getProperty [name="lineBeanld" <jsp:getProperty name="lineBeanld" property="1ineRepeat"|I>|
-
</body> </body> </body>
</html> <Fhtml> <Fhtml>
|
- /\_/\/ &1 Dane [ [ [ vt
= 1 Type the code that sets F 7o access a property = 3 Type name= followed by M The value you assign =4 Type property= followed 5 Type /> to close [3 save the page with M The Web browser

up the JSP page to use a
JavaBean. For information
about setting up a JSP
page, see page 124.

to the name attribute
must be the same as
the value you assigned
to the id attribute of
the <jsp:useBean> tag
in step 1.

the name of the JavaBean
that contains the property
you want to access, enclosed
in quotation marks.

in the JavaBean, type

by the name of the property
<jsp:getProperty.

you want to access, enclosed
in quotation marks.

the tag. the .jsp extension and
then display the JSP

page in a Web browser.

displays the result of
accessing a JavaBean

property.




SET A JAVABEAN PROPERTY

a JavaBean property. Changing the value of a property

3 JSP page can be used to change the initial value of
will affect how the JavaBean works.

To change the value of a JavaBean property, you must
declare a setter method in the code for the JavaBean.
Setter methods are often referred to as accessor methods.
A setter method can work with a getter method. When
used together, they allow a JSP page to write and read

the value of a JavaBean property. For more information
about getter methods, see page 128.

The access modifier of a setter method must be set to
public and the return type set to void, since the method
does not return a value. The name of the method is the
same as the name of the property to be changed, but begins
with a capital letter and is prefixed by the word set. The

SET A JAVABEAN PROPERTY

HARNESSING JAVABEANS

a Untitled - Motepad

FEile  Edit Search Help

package mybeans;
public class lineBean
{
byte lineRepeat;
public lineBean()

lineRepeat = 5;
H
public String dividers({)
String htmlCode = ™"';
for {int x = B; ®x < lineRepeat; x++)

htmlGode = htmlCode + “<hr>";
return htmlCode;

H
public byte getLineRepeat()
{

return lineRepeat;

H [
|puhlic uoid| setLineRepeat()|

-~

- —

F To declare a setter method
that will change the value of
a property, type public void.

—EJ To name the method, type
set immediately followed by
the name of the property you
want to change, beginning with
a capital letter. Then type ().

DECLARE A SETTER
METHOD

(1) Type the code that
creates a JavaBean and
include any properties
you want the JavaBean
to contain.
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—1 Between the parentheses,

4 Type the name of the

( )
Ele Before you can change or retrieve a JavaBean When the <jsp:getProperty> tag retrieves the value
property, the JSP engine must examine the of a property, the value is converted to a string and then
parentheses at the end of the setter method name enclose JavaBean to determine if the property exists. inserted into the JSP page output. If the value retrieved is
the data type of the property and a variable to store the A JSP engine is Web server software that a string, then no data conversion is required. Otherwise,
value passed by a JSP page. processes JSP pages. When a JSP page the JSP engine will automatically convert the data using
. . . attempts to access a JavaBean property, the JSP | the appropriate class of the java. lang package.
The <jsp:useBean> tag must be m%IudedFm t,h(; P engine uses a process called introspection to
pggetyg:f v:ant UD KRS f;ge?l.sha Jaya ean. tgr in orn;atlon examine the JavaBean. If the JSP engine finds
EIRIEUALE Eel.f, BXES) [P Nl LIS <3 SR EEIEIsHE) SEeyy> a getter method, setter method or both for ; :
tag and its attributes can then be used to change the value 5 ! - boolean java.lang.Boolean.valueOf (string)
; B the property, then the property exits and can bvi - :
of a JavaBean property. be accessed. A property without an accessor yte java.lang.Byte.valueOf (string)
The name attribute allows you to specify the name of method does not exist. This is why the naming char java.lang.Character.valueOf (string)
the JavaBean that contains the property you want to set. conventions for accessor methods are so rigid. double java.lang.Double.valueOf (string)
The value you assign to the name attribute must be the int java.lang.Integer.valueOf (string)
same as the value you assigned to the id attribute of the float : :
<jsp:useBean> tag. The property attribute specifies oa java.lang.Float .valueof (string)
the name of the property whose value you want to set. long java.lang.Long.valueOf (string)
The value attribute specifies the value for the property. L )
3 Set Property - Microsoft Intemet Exploret
File  Edit Search Help File  Edit Search Help ’ J File Edit View Favoites Tools Help |
package mybeans; <html> | dBack + = - (@[ A DSeach [EFavoies BHsow By S mH T8
public class lineBean <head>
{ <titleSet Property</title> | Adriress [&] hitp://127.0.0.1:9080/examples /setproperty.sp =] @G0 [|Links >
byte lineRepeat; </head> =
public lineBean() <body> Welcome to my Web site
lineRepeat = 5; —i<isp:useBean id="lineBeanld" scope="session" class="mybeans.lineBean" /)|
public String dividers() <isp:setProperty name="lineBeanld"[property="lineRepeat"[uvalue="3"[/>|
String htmlcode = "*; Welcome to my Web site. The number of horizontal lines displayed using this .TavaBeanw:z
for {int x = B; x < lineRepeat; =x++)
htmlGode = htmlCode + "<hr>"; <%= lineBeanld.dividers() %>
return htmlCode; <br>
y
public byte getLineRepeat() The number of horizontal lines displayed| using this JavaBean is:
{
return lineRepeat; <jsp:getProperty name="lineBeanId" propejty="1lineRepeat™ />
3
public void setLineRepeat{byte x </body>
q_p </html>
lineRepeat = xf;
y
=
&] Done [ [ [ Intemet

[3 save the file with the
.java extension and then
compile the source code
for the file.

type the data type of the
property followed by a
variable.

7] Copy the compiled
property followed by = and class file to the appropriate
the variable. Enclose the directory on your Web
code in braces. server.

USE A JSP PAGE TO SET A
JAVABEAN PROPERTY

— Type the code that sets up
the JSP page to use a JavaBean.

quotation marks.

=2 Type <jsp:setProperty name= gl Type value= followed
followed by the name of the by a value for the property,
JavaBean that contains the enclosed in quotation
property you want to set, marks.

enclosed in quotation marks.

n3 Type property= followed
by the name of the property
you want to set, enclosed in

H Type /> to close the tag.

M The Web browser
displays the result of
setting a JavaBean

property.

[ save the page with
the .jsp extension and
then display the JSP
page in a Web browser.
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CREATE AN INDEXED JAVABEAN PROPERTY

HARNESSING JAVABEANS

( )
EX]H In a JavaBean, you may want to declare a You can declare a setter method that
ou can create an indexed property to store a collection The access modifier of a setter method must be set to ' getter method that allows the JSP page to allows the JSP page to change all the
Y of related information about a JavaBean. To create an public and the return value set to void. The name of the retrieve the value of a single element of values stored in an indexed property
indexed property, you first specify an array of values method is the same as the name of the indexed property but an indexed property. You can use this in a JavaBean. Changing all the values
the indexed property will store. For information about begins with a capital letter and is prefixed by the word set. getter method to display the value of a stored in an indexed property at once is
creating arrays, see page 48. The parentheses at the end of the setter method name must single element from an indexed property more efficient that using a setter method
In ord I p he val ; contain two arguments. The first argument represents the instead of having to display all the values to change the value of each element of
.ndor edr we 0\£v a) pag? (th alccess : tetva ueiho da,n th index of the element that is to be changed in an indexed of an indexed property at one time. You an indexed property individually.
JlZv:l;(:anp?P?(f;él’cgsosun?yésiﬁefg fa’:ﬁeag%?te?rnr:iho% anustGE)e property, while the second argument represents the new can have more than one getter method Example:
: value to be placed in the element. with the same name in a JavaBean. A : . .
set to public and the data type of the return value must be P J public void setSections (String[] i)
specified. The name of the method is the same as the name When you finish creating the JavaBean source code, you Example: . . for (int x = 0; x < i.length; xes)
of the indexed property, but begins with a capital letter and must compile the code and store the resulting class file in public String getSections(int ) s - Al
is prefixed by the word get. The body of a getter method the appropriate directory on your Web server. If the JavaBean { . }
. . 5 . return sections [x];
includes a return statement that returns the values stored is part of a package, the class file must be stored in the )
in the indexed property. appropriate package directory within the class file directory.
To allow a JSP page to change the values stored in an indexed - o
property, you must declare a setter method in the JavaBean.
WORK WITH AN INDEXED JAVABEAN PROPERTY
' ed otepad ' ed otepad a Untitled - Hotepad a Untitled - Notepad
File Edit Search Help File Edit Search Help File Edit Search Help File Edit Search Help
Jpackage mybeans; |package nybeans; |package nybeans; |package nybeans;
public class officeBean public class officeBean public class officeBean public class officeBean
{ { { {
|String[] sections = {""Sales™, "Service”, "Shipping™}; | String[] sections = {"Sales™, “Service", "Shipping"}; String[] sections = {"Sales™, "Service", "Shipping"}; String[] sections = {"Sales™, “Service", "Shipping"};
public String| getSections(}I public String getSections() public String getSections()
K { { {
F String htmlCode = “*'; String htmlCode = “*'; String htmlCode = “*';
for {int x = B; x { sections.length; x++) for {int % = 8; x { sections.length; x++) for {int x = B; x { sections.length; x++)
htmlCode = htmlCode + "<1i>" + sections[x]; htmlCode = htmlCode + "<1i>" + sections[x]; htmlCode = htmlCode + "<1i>" + sections[x];
return “<ul>" + htmlCGode + “<{ful>"; return "<ul>" + htmlCode + “<{ful>"; return “<ul>" + htmlCGode + “<{ful>";
H H I ]
[public void[setSections{int x, String i} {puhlic void setSections{int x, String i)}
¥ sections[x] = if;
H
H
/Wf /\_/\___— |

CREATE AN INDEXED
JAVABEAN PROPERTY

= 1| Type the code that
creates a JavaBean. For
information about creating
a JavaBean, see page 122.

H Type the code that creates
an array to be used as an
index property and specifies
the values you want to store
in the array. For information
about creating an array, see
page 48.
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= 3 Type public followed by

DECLARE A GETTER METHOD 4 Type get immediately
followed by the name of the
method, beginning with a

capital letter. Then type ().

=5 Type the code that will
access and return the values
from the indexed property.

the data type of the return
value of the method.

DECLARE A SETTER
METHOD

Between the parentheses,

m6 Type public void.
= 7| Type set immediately

type int x, followed by the
data type of the indexed
property and a variable name.

followed by the name of
the indexed property,
beginning with a capital
letter. Then type ().

i save the file with the .java
extension and compile the
source code. Then copy the
compiled class file to the
appropriate directory on your
Web server.

Type the name of the
indexed property followed
by [x] =. Then type the
variable and enclose the
code in braces.

M You can now access the
indexed JavaBean property
in a JSP page.




ACCESS AN INDEXED JAVABEAN PROPERTY

you can access the values stored in the indexed

A fter creating a JavaBean that has an indexed property,
property from your JSP page.

First, you must set up the JSP page to use a JavaBean.

To set up a JSP page, you must add the <jsp:useBean>
tag to the page. This tag and its attributes ensure that the
correct JavaBean is used and that the JSP page has access
to the JavaBean. See page 124 for more information about
setting up a JSP page to use a JavaBean.

You should make sure that the name of the JavaBean you
specify in the <jsp:useBean> tag is the JavaBean that
contains the indexed property you want to access. A
JavaBean must also contain the accessor methods that
allow the JSP page to retrieve and alter the values of the
indexed property.

ACCESS AN INDEXED JAVABEAN PROPERTY

To display the values of an indexed property, you add code
that calls a getter method to your JSP page. Since a getter
method usually returns a value, you can use an expression
to display the returned value.

You can change the value of an element of an indexed
property by calling a setter method declared in the
JavaBean. A setter method is called from within a scriplet
in your JSP page and usually does not return any value.

To change the value of an element using the setter method,
you must pass the index number of the element and the
new value to the method as arguments.

After changing the value of an element of an indexed
property, you may want to once again call the getter
method to display the values. This is an easy way to
confirm that the setter method is working properly.

HARNESSING JAVABEANS

( )
Eij If you declared a getter method in your If you declared a setter method in your JavaBean
' JavaBean that allows you to retrieve the value that allows you to change all the values stored in
of a single element of an indexed property, you an indexed property, you can call the method in
can call the method in your JSP page. When your JSP page. When changing all the values of an
retrieving all the values of an indexed property, indexed property, you pass an array containing all
you usually do not need to pass any arguments the new values to be stored in the indexed property
to the getter method, however, if you want to as an argument.
retrieve the value of a single element, you must E )
. Xxample:
pass the index number of the element. Keep -
in mind that the.ﬂrst element of an lndfexed Selgll] © = (e, iseEan, T
property has an index number of 0. This means myBeanId. setSections (t) ;
that if you want to retrieve the third element of %>
an indexed property, you must pass an index
number of 2.
Example:
<%= myBeanId.getSections(2) %>
- J

ed
File Edit Search Help

ed otepad
Ele Edit Search Help

<html>
<head>

—l<jsp:useBean id="myBeanld" scope="page" class="mybeans.officeBean” />

<title>Using an Indexed Property<{/title>
</head>
<body>

The sections list has been changed From<br>

<brrto<bry
<%
%>

</body>
</html>

‘,—"""'----._--"""-.._._--""—7

= 1] Type the code that sets
up the JSP page to use a
JavaBean. For information
about setting up a JSP
page to use a JavaBean,
see page 124.

- 2 Type the name of the

<html>
<head>

<jsp:useBean id="myBeanId" scope="page" class="mybeans.officeBean" />
<title>Using an Indexed Property{/title>

</head?>

<body>

The sectfions list has been changed from<{br>

[
<%=|myﬂeanld4getSEctiuns()|%ﬂ
L I

<br>to<br>

a Using an Indexed Property - Microsoft Internet Explorer

<%
%>

</body>
</html>

3 Type the name of the
getter method followed
by a set of parentheses.

3 Type the code that
uses the method call.

CALL A GETTER METHOD

JavaBean that contains the
indexed property you want
to access followed by a dot.

B The name of the JavaBean
must be the same as the value
assigned to the id attribute of
the <jsp:useBeans> tag in
step 1.

w5 Type the name of the
JavaBean that contains the

to access followed by a dot.
= 6| Type the name of the

4 Between the parentheses,
type the index number of the
element you want to change
followed by a comma. Then
type the new value you want
to assign to the element.

CALL A SETTER METHOD

indexed property you want

setter method followed by
a set of parentheses.

Ele Edit Search Help J File Edit View Favoites Tools Help ‘
<html> | wBack - = - @ [H A @seach GiFovoies (HHeow By S mH R
<head>

| Addess [#] i /7127.0.0.1:8080/2xamples/indevedbean sp -] @to “ Links *!
<jsp:useBean id="myBeanId" scope="page" class="mybeans.officeBean" /> =

) ) ) The sections list has been changed from
<title>Using an Indexed Property{/title>
</head?> o Sales
<body>
e Service

The sections list has been changed from<{br> * Shipping
<%= myBeanId.getSections() %>

to
<br>to<br>
< | e
wBeanId.setSections(2, “Transport'); » Service
7 o Transport
<%= myBeanId.getSections() %>
</body>
</html>

|
] Done [ [ @ Intemat

E save the page with
the .jsp extension and
then display the JSP
page in a Web browser.

M The Web browser
displays the results

of using the getter

and setter methods

to access an indexed
property in a JavaBean.
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PROCESS FORM DATA USING A JAVABEAN

submitted by a form. For example, a JavaBean can store

the values submitted by a form and allow the JSP page
to retrieve and manipulate the values. Using a JavaBean to
manage the data submitted by a form can make the data
easier to work with.

J avaBeans can be used to help a JSP page process data

While simple forms can be processed entirely by scriptlets
within a JSP page, complex forms that contain many
elements are best handled using JavaBeans. Using
JavaBeans helps make the code that processes a form
easier to manage, maintain and modify.

A JavaBean that will manage data submitted by a form
should contain a property for each element in the form.
The properties will store the values from the form elements.
The names of the JavaBean properties should match the
names of the form elements. For example, a property that
will store the value of a text box named username should
be called username.

CREATE A JAVABEAN TO STORE FORM DATA

You must declare a setter method for each property you
create. If you want the JSP page to be able to retrieve the
values stored in the properties, you must also declare a
getter method for each property. These methods are often
referred to as accessor methods. A setter method allows
you to assign a value from a form to a JavaBean property.
A getter method returns the value of a property. The
conventions you must use when declaring setter and
getter methods are very strict. For information about
declaring a setter method, see page 135. For information
about declaring a getter method, see page 134.

Once you have created the JavaBean source code, you
must compile the code and store the resulting class file
in the appropriate directory on your Web server.

HARNESSING JAVABEANS

Data can also be passed to a JSP page by a query string. A query
string is one or more name and value pairs appended to the URL

a page. To create a query string, you enter the URL of the JSP page in
a Web browser, followed by a question mark. You then enter a name
followed by an equal sign and a value for the name. To enter multiple

name and value pairs, separate each pair with an ampersand (&).

A query string should not exceed 2000 characters and should not

contain spaces.

Example:

http://www.abccorp. com/processform. jsp?userName=Ernest&location=USA

You can create a JavaBean that will store data submitted by a query
string just as you would create a JavaBean to store data from a form.

The JavaBean should contain a property for each name and value

pair that will be submitted. The property names should match the
names submitted by the query string. For example, if the name and

value pair userName=Ernest will be submitted by a query string,
the JavaBean should contain a property called userName.

of

File  Edit Seach Help

48} Untitled - Notepad HE
Ele Edt Seach Help

package formjavabean;

public class processFormBean
{

private String|userNamef;
[private String Tocation;

-

— — |t

3 Type a name for the
property. The name should
match the name of the
corresponding form element.

—l Type the code that creates
a JavaBean.

—E To create a property that
will store a value from a form
element, type private followed =4 Repeat steps 2 and 3 for
by the data type of the value each property you want to
the property will store. create.
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package formjavabean;

public class processFormBean
<
private String userName;
private String location;

I I 1
public void setUserName([String newValue])

{
userHame = newValuef;

public woid setLocation{String locationValue)

location = locationValue;
H

=5 Type the code that declares

—B Between the parentheses

Ed in the body of the
setter method, type the
name of the property
followed by = and the
variable.

=8 Repeat steps 5 to 7
for each setter method
you want to declare.

a setter method. The setter
method will assign a form
value to the specified property.

at the end of the setter method
name, type the data type of the
property followed by a variable.

a Untitled - Motepad
Ele Edt Seach Help

Il & Untitled - Hotepad ML

Ele Edt Seach Help

package formjavabean;

public class processFormBean
<
private String userName;
private String location;

userHame = newValue;
H

location = locationValue;
H

public String getUserName()|

= 9| Type the code that
declares a getter method.
The getter method will
return the value of the
specified property.

public void setUserName{String newValue)

public woid setLocation{String locationValue)

{
_J return userNamef;
H

/Wf },

package formjavabean;

public class processFormBean
<
private String userName;
private String location;

userHame = newValue;
H

location = locationValue;

H
public String getUserHame()
{

return userName;
H

public String getLocation()
{

return location;

m In the body of the
getter method, type

return followed by the
name of the property.

Repeat steps 9 and 10
for each getter method
you want to declare.

K save the file with the
.java extension and then
compile the source code
for the file.

public void setUserName{String newValue)
{

public woid setLocation{String locationValue)

13 Copy the compiled
class file to the appropriate
directory on your Web server.

M You can now set up a JSP
page to use the JavaBean

when processing
form data.

| CONTINUED | }




HARNESSING JAVABEANS

PROCESS FORM DATA USING A JAVABEAN

he JSP page you want to process form data using from the JSP page to the JavaBean, assigning the values
a JavaBean must be set up to use the JavaBean. to the appropriate properties. The values are assigned - _
The JSP page can simply pass form data to the during the process of introspection, in which the - .
JavaBean and then retrieve and display the data. A JSP JavaBean is examined and its properties detected. EXIH If the names of the properties in the JavaBean A form does not have to be submitted
page and JavaBean can also be used to perform a more . do not match the names of the elements in directly to the JSP page that will process
complicated task, such as storing the data in a database. The <jsp:getPropertys> tag allows the JSP page the form, you must set the value of each the form data. The form can be submitted
to access a property of the JavaBean. This tag retrieves property individually. To set the value of a to a JSP page and then forwarded to
The <jsp:useBean> tag allows you to associate the value of a property and automatically inserts the property, use the property attribute to another JSP page. For example, form
the JSP page with the JavaBean you created to manage value into the output of the JSP page. You must use a specify the name of the property and the data can be submitted to a JSP page that
form data. This tag must appear in the JSP page before <jsp:getProperty> tag for each property you want paranm attribute to specify the name of its verifies data before being forwarded to
the <jsp:setPropertys> tag, which is used to set to access. corresponding form element. For example, the JSP page that will process the data.
JavaBean properties. The property attribute of the In the code for the form the ISP i the following line of code assigns the value The <jsp:forward> tag can be used
<jsp:setProperty> tag allows you to specify the E € code for .; orn; heJ page Wil process, of a form element named clientName to a to pass form data from one JSP page to
properties you want to set. If the names of the properties the actlor;'lattrl L2 @ dtl 8 22 Ormf> }:ag e spec;]fy property called userName. another.
match the names of the elements in the form, you can the correct l_sname an O.Cfa.tIO.nhO the JSP page. The Eamole: Eample.
quickly set all the properties in the JavaBean using method attri u.te can specity either get or post. ).(amp e: xample: ) -
the * wildcard character. The JSP page will be able to process the form regardless <jsp:setProperty name="processFormBean" <jsp:forward page="process.jsp"/>
of the method used to pass information to the page. property="userName" param="clientName"/>
When a form is submitted to the JSP page, the
<jsp:setProperty> tag will pass the form values ~ ~
SET UP A JSP PAGE TO PROCESS FORM DATA PROCESS FORM INFORMATION
& Untitled - Notepad [_ [ 4} Untitled - Notepad ML 23 ABC Corporation - Microsoft Internet Explorer 2 Welcome - Microsoft Internet Explorer
File  Edit Search Help File  Edit Search Help J File Edit ‘iew Favoites Iool Help ‘ J Ele Edt Wiew Favoites Tooks Help |
2:;2;; ) 22525; | «Back =~ = - @ [@] & DSeach [wFavoies (Heoy | By S E B | @Back » = - @ 3 | DSeach [HFavaies (BHioy |- S H 2
JAﬂd'ESS I@ hittp:/#127.0.0.1:8080/examples./farm.jsp j @ Go H Links >/ JAQdTESS I@ sf|avabeanfulm.|sp?uselName=Mark+Hams&\ocal|on=Eh|cago&subm|t+button=5ubm\t+E!uerpj 6o H Links >
_|<isp:useBean class="formjavabean.processFormBean™ id="p|‘ocessFornBeanId"| <jsp:useBean class="formjavabean.processFormBean” id="processFormBeanId™ E |
scope="session" /> scope="session” /> . .
Welcome to the ABC Corporation Web site. i
<jsp:setProperty [name="processFornBeanld" <jsp:setProperty name="processFornBeanId" |property="x" /> P Welcome’ Mark Harrls
<title>Welcome</title> | {title>Welcome{/title>
</head> </head> Please enter your name: [Mark Harrs _l You selected the following location:
<body> <body> Where do you live?[|Chicago |
<h1>Uelcome, <hi>Welcone, |__ubmi Cuery |
|H<jsp:getProperty name="processFornBeanId” property="userName"/3|
</h1> Fhd
<br>You selected the following locatign:<br> <br>You selected the Following location:<br>
{<isp:getProperty name="processFornBeanId” property="location™/3|
</body> </body>
</html> </html>
E |
] Dane [ [ [@ intemer &] Done [ [ [ Intemet
—Kl Type the code that 3 Type name= followed by — Type property="*" />, [ save the page with KX in a Web browser, display E] click the submit — The Web browser displays
sets up the JSP page the name of the JavaBean that the .jsp extension. the Web page containing the button to pass the datain  the result of using a JavaBean
. : =5 Type the code that
to use a JavaBean. contains the properties you want ; form you want to process. the form to the JSP page. to process data from the form.
) " will access the JavaBean
to set, enclosed in quotation ) .
1 To set the JavaBean marks properties. —H Enter data into the form.
properties with values '
from a form, type M The value you assign to the
<jsp:setProperty. name attribute must be the

same as the value you assigned
to the id attribute of the
140 <jsp:useBeans> tagin step 1. 14




INTRODUCTION TO DATABASES

Pages technology is the ability to connect to a
database. Databases store and efficiently manage
large collections of information. JSP pages can be used
to make this information available to the users who visit
your Web site or to store information submitted by users.

O ne of the most important features of JavaServer

Instead of storing information in text files or static Web
pages, a JSP page can be set up to retrieve, format and

DATABASE PROGRAMS

display data from a database. When a user accesses the JSP
page, the information displayed by the page will be created
from the current information in the database. A JSP page
can also allow users to manipulate the data in a database.

Using databases to store information and using JSP pages to
access the information is an efficient method of displaying
up-to-date information in a Web site.

There are several different programs available that
you can use to create a database. The two most
popular database programs used when working
with Windows-based systems are Microsoft Access
and Microsoft SQL Server. Microsoft Access is
useful for creating relatively small databases, while
Microsoft SQL Server is useful for creating large
databases, such as a database used to provide
information to a busy e-commerce Web site.

For information about Microsoft Access and Microsoft SQL
Server, you can visit the www.microsoft.com/office/access
and www.microsoft.com/sql Web sites.

Two popular database programs used when working

with UNIX-based systems are MySQL and PostgreSQL.
Information about these database programs is available

at the www.mysgl.com and www.postgresql.org Web sites.

DATABASE STRUCTURE

A database is made up of one or more tables. A table
contains records that store the information entered
into the table. For example, a record could store the
information for one customer. Each record is divided
into fields. A field is a specific piece of information

in a record, such as the first name of a customer.

Great care should be taken when initially planning and
designing the structure of a database. A well-planned
database ensures that tasks, such as adding or deleting
records, can be performed efficiently and accurately.
Poor database design may cause problems if the
database needs to be changed in the future.

STRUCTURED QUERY LANGUAGE

In order for a JSP page to work with the records in a
database, the page must be able to communicate with the
database. You use the Structured Query Language (SQL)
in a JSP page you want to communicate with a database.

SQL FEATURES

WORK WITH DATABASES

Standardized

SQL is the industry standard language for
managing and manipulating data in a database.
SQL can be used to work with many types of
databases, which makes it easy to upgrade
from one database program to another. For
example, a small Web site might start out using
a Microsoft Access database, but then grow
large enough to require a database created
using Microsoft SQL Server. You need to learn
only one language to have your JSP pages
communicate with both types of databases.

Easy to Use

SQL is a very simple language to work with and uses
many easy-to-understand commands. For example,
SQL uses the INSERT statement to add information
to a database. These plain-language commands make
it easy for you to read code created using SQL and
determine the purpose of the code.

Powerful

Although SQL is easy to use, it is a very powerful
language. As well as being suitable for retrieving data
from a database and performing simple tasks such

as adding and deleting records, SQL can be used to
perform complicated procedures, such as compiling
different types of data from multiple data sources.

SQL STATEMENTS

Although SQL is made up of many statements and
clauses, you will need to be familiar with only a
few to perform the examples in this chapter.

SELECT INSERT

DELETE

CONNECT TO A DATABASE

Before a JSP page can access a database, you must
create a connection to the database. On Windows-based
systems, you can first create a Data Source Name (DSN)
for the database to tell your JSP pages what kind of
database you want to connect to and where the database
is located. You can then use the DSN with the java.sqgl

package in a JSP page to connect the page to the
database.

Once connected, you can easily access the database
to add, modify and delete records, as well as administer
the database.

142

The SELECT statement specifies
the data you want to retrieve from
a database. The SELECT statement
uses the FROM clause to specify
the name of the table that stores
the data you want to retrieve. The
WHERE clause specifies exactly
which data you want to retrieve.

Example:

SELECT Total
FROM invoiceNumbers
WHERE Total > '$100°'

The INSERT statement allows you to
add data to a database. The INSERT
statement uses the INTO clause to

specify the name of the table to which

you want to add data and the names
of the fields that store the data in the

table. The VALUES clause specifies the

values that you are adding.

Example:

INSERT INTO invoiceNumbers (INVOICE, TOTAL)

VALUES (12843, '$34.56')

The DELETE statement is used to
remove data from a database. The
DELETE statement uses the FROM
clause to specify the name of the
table that stores the data you want
to delete. The WHERE clause
contains information that uniquely
identifies the data you want to
delete.

Example:

DELETE FROM invoiceNumbers
WHERE year < 1996
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CREATE A DATA SOURCE NAME

f a Web server running a Windows operating system
will be used to access a database you created, you must
assign a Data Source Name (DSN) to the database.

A DSN stores information that tells Web applications how
to access a specific database. You include the data source
name in the JSP pages you want to connect to the database.

You only have to create a DSN once for a database. You
do not have to create a new data source name when you
change or update the structure of the database.

The data source name must be created on the Web server
that will access both the database and the JSP pages that
use the database. If a Web hosting service is storing your
database and JSP pages, the Web hosting service will

To create a data source name, you specify the driver for the
program you used to create the database, such as Microsoft
Access or SQL Server. You then specify the DSN you want to
use and the location of the database. The data source name
does not have to be the same as the name of the database.
You should use a short, descriptive DSN.

The steps below create a system DSN for a Microsoft Access
database that will be accessed by a Web Server running the
Windows 2000 operating system. Windows 2000 computers
use a program labeled Data Sources to control DSN
configuration. The name and location of the program used to
create a DSN on your computer may be different, depending
on the operating system you are using. For more information
about how to create a DSN on your computer, refer to the

WORK WITH DATABASES

TYPES OF DATA SOURCE NAMES

System DSN

The information in a
system DSN is stored
in the registry of the

User DSN

The information in a user DSN
is stored in the registry of the
Web server, but only a specific

There are three main types of data source names
available on computers running a Windows operating
system. The types of data source names differ in where
the information about a database is stored and who
can use the DSN. The administrator of the Web server
usually specifies the type of DSN that must be used.

File DSN

The information in a file DSN is
stored in a text file on the Web
server. File data source names

user account can use the DSN.
User data source names are
often used when developing
intranet Web applications that
require secure access to a

Web server. Any user
that has access to the
server will be able to
use a system DSN to
access the database.

make it easy to transfer databases
and data source names between
different Web servers. Any user
who has access to the Web
server will be able to use a file

s . . database. DSN to access the database.
usually create the DSN for you. computer's operating system documentation.
\ J
CREATE A DATA SOURCE NAME
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Administrative Tools window —1 Click Add to create —JE Click Microsoft Access Access Setup dialog box
a data source name. Driver.

appears. Click OK in the Select —# The new data source

Database dialog box.

— Click Select to display the

3 Double-click Data Sources. Select Database dialog box.

M The ODBC Data Source
Administrator dialog box
appears.

name appears in this area.
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CONNECT TO A DATABASE

for a database, you can set up a connection to the

database in a JSP page. You can then use the JSP
page to access the database. For example, the JSP page
can be used to retrieve information from the database.

O nce a Data Source Name (DSN) has been created

In order to set up a connection to a database, a driver
that enables the JSP page to communicate with the
database must be loaded. JavaServer Pages technology
uses the Java DataBase Connectivity (JDBC) specification
to access databases, while most databases created on
computers using the Windows platform use the Open
DataBase Connectivity (ODBC) specification. The Java
SDK includes a JDBC-ODBC bridge driver that allows JSP
pages to communicate with these Windows databases.

To load a driver in a JSP page, you use the
Class. forName statement to specify the name
of the driver. The name of the JDBC-ODBC bridge
driver is sun. jdbc.odbc.JdbcOdbeDriver.

Once the driver has been loaded, a Connection
object can be created that will allow the JSP page

WORK WITH DATABASES

CONNECT TO A DATABASE

File  Edit Seach Help

& Untitled - Notepad _|d

to connect to the database. Before a Connection object f h
can be created, you must use the page directive to import EX]m You must load a driver to connect a JSP page to Specifying a login name and password in a JSP
the java.sqgl package. The java.sqgl package contains ' a database even if the database uses the JDBC page for a database connection can present a
the Connection interface and is part of the Java class specification and does not require the use of security risk, since anyone who has access to
library. For more information about the page directive, the JDBC-ODBC bridge driver. Many database the JSP code will be able to determine this
see page 74. programs come with their own JDBC drivers. sensitive information. You may be able to use
, , ) You may be able to load a database program's security features provided by your database
The DriverManager.getConnection statement is driver simply by specifying the name of the program to minimize the security risk. For
used to specify the location of the database you want the driver in the Class . forName statement. example, if the information in a database will
JSP page to connect to. For connections created using the You should consult the documentation for the only be retrieved, you may want to set up
JDBC-ODBC bridge driver, the location will begin with database program to determine which drivers read-only access to the database. Consult the
jdbe:odbe: and be immediately followed by the DSN are offered and how to load and use the drivers. documentation for your database program for
of the database. The DriverManager.getConnection information on the available security features.
e 'also' al'lows you tO'SPECIfY a login hame and There is more than one version of the JDBC
password if this information is required to establish a specification available. Version 2.0 is the latest
connection to the database. version and includes features that are not found
The close method of the Connection object should in older versions. You must ensure that your
be used to close a database connection when the database is compatible with the JDBC version
connection is no [onger needed. you intend to use. The Java SDK includes JDBC
version 2.0.
. J
48} Untitled - Notepad HE 48} Untitled - Notepad M| ’ & Untitled - Notepad _|d
Ele Edt Seach Help Ele Edt Seach Help File  Edit Seach Help

<html>

<head>

<title>Database Access<{/title>
</head>

—<%@ page import="java.sql.*" %)
<body
<h2>Employee Phone Humbers</h2>

<%
Class.forName (" sun.jdbc.odbc . Jdbc0dbeDriver™);

%>

</body>
</html>

I ——

—n To import the java.sql E To load the bridge driver

<html>

<head>

{title>Database Access</title>
<fhead>

<%Z@ page import="java.sql.=" %>
<body>

<h2>Employee Phone Humbers</h2>

<%
Class.forName{"sun.jdbc.odbc.JdbcOdbcDriver™);

<html>
<head>

</head>

<body>

{title>Database Access</title>

<%Z@ page import="java.sql.=" %>

<h2>Employee Phone Humbers<{/h2>

<%
Class . Ff

jrMame (' sun . jdbc . odbcl. JdbcO0dbeDriver™);

TFELPE]Y;

connectjun con = [DriverHanager -getConnection( jdbc :odbc:mydatabase'],  tom",

%>

<{/body>
</html>

<html>
<head>
<title>Database Access<{/title>
</head>
<%@ page import="java.sql.=" %>
<body>

<h2>Employee Phone Numbers<{/h2>

<%

Class.forName{" sun.jdbc.odbc.JdbcOdbeDriver™);

Connection con = DriverManager.getConnection{"jdbc:odbc:mydatabase™”, "tom",
“EF1FET);

con.close()|;

</body>
</htnl>

-

package, type <%@ page
import="java.sql.+" %>.

M The java.sql package
contains the Connection
interface.
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that allows the JSP page to
communicate with a Windows
database, type Class.forName

g‘m_"e—imIE

>
</body>
</html>
",—-----...____---'-'--...----"--

—E] To create a Connection EJ Type a name for the
object that allows the JSP page Connection object
to connect to a Windows followed by =.

database, type Connection.

("sun.jdbc.odbc.JdbcOdbcDriver").

—H o specify the location

of the database you want the
JSP page to connect to, type
DriverManager.getConnection().

—B Between the parentheses,
type "jdbc:odbc: immediately
followed by the DSN of the
database. Then type ".

k4 if the connection
requires a login name and
password, type a comma
followed by the login name
enclosed in quotation
marks. Then type a comma
followed by the password
enclosed in quotation
marks.

1 To close the conection to
the database, type the name
of the Connection object
followed by a dot. Then type
close().

El save the page with the
.jsp extension.

M You can now use the JSP
page to access a Windows
database.
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CREATE A RESULT SET

fter setting up a connection to a database in
a JSP page, you can create a result set to store
information you retrieve from the database.

Before a JSP page can retrieve data from a database,

the page must have permission to access the database.
Permission to access a database from a JSP page is usually
controlled by your operating system or database program.
For information about access permissions, you should
consult the documentation included with your software.

Before creating a result set, you must first create a
Statement object that will retrieve information from

a database. To create a Statement object, you use

the createStatement method of the Connection
object created when the database connection was

set up. The Statement interface that is used to create
the Statement object is part of the java.sqgl package.

CREATE A RESULT SET

Once the Statement object has been created, the
results retrieved by the object must then be assigned
to a ResultsSet object. This object will be used to
store the results returned from the database in a result
set. To use the ResultSet object, you must create an
instance of the object and assign it a name.

When the ResultSet object has been created, you
can specify the information you want to place in the
result set. To do this, you use the executeQuery
method of the Statement object to issue a SELECT
statement to the database. The SELECT statement allows
you to specify the data you want to retrieve from a table
in the database. You can specify the data you want to
retrieve by name or use an asterisk (*) to retrieve all the
data in the table. The SELECT statement uses the FROM
clause to specify the name of the table that stores the
information you want to retrieve.

WORK WITH DATABASES

~
You can use any name you want for your In order to minimize delays when
database objects. However, there are some communicating with a database, you
names that are usually used for certain common should design your SQL statements to be
objects. For example, the Connection object efficient. For example, if you require data
is often named con and the name stmt is only from a particular field in a database,
often used for the Statement object. The the SELECT statement should retrieve
ResultSet object is usually named rs. only the relevant information. It is much
more efficient to retrieve only the data
you need from the database than to
Depending on the size, speed and location of the retrieve unnecessary information and
database, it may take a long time for a JSP page then filter the results.
to pass a SELECT statement to the database,
process the statement and then retrieve the
results generated from the database. You should
take this time into account when designing your
JSP pages. For example, if your JSP page displays
a banner image followed by a large amount of
data from a database, you can use the £1ush
method of the out object to force the JSP page
to display the banner first, while the database
information is being retrieved.
J
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<html>

<head>

<{title>Database</title>

{/head>

<{%E page import="java.sql.*" %>|
<body

1

<h2>Employee Phone Humbers<{/h2>

<%

Class.forHame('"sun.jdbc .odbc . JdbcOdbeDriver™);
Connection con = DriverManager.getConnection(jdbc:odbc:mydatabase™)

|

|statement stmt

con.close();
%>

</body>
</html>

"——----.._____-—-"‘--.___.---—"

=1 Type the code that
creates a connection to the
database from which you
want to retrieve information.

object that will retrieve

name for the Statement
object.
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E To create the Statement

information from the database,
type Statement followed by a

<html>

<head>

<title>Database</title>

</head>

<%@ page import="java.sql.=" %>
<body>

<h2>Employee Phone Humbers</h2>
<%

Class.forHame("sun. jdbc .odbc .JdbcOdbeDriver™);
Connection con = DriverManager.getConnection(" jdbc:odbc:mydatabase™);

Statement stmt|= cnn{createstatement()t_

con.close{};
%>

</body>
</html>

‘—_—-----__..-——-‘--____--—'
= 3| Type = and the name

for the Connection
object followed by a dot.

H Type createStatement().
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<html>

<head>

{title>Database</title>

<fhead>

%2 page import="java.sql.=" %>
<body>

<h2>Employee Phone Humbers<{/h2>
<%

Class.forHame(sun.jdbc.odbc.JdbcO0dbcDriver);
Connection con = DriverHanager.getCGonnection{"jdbc:odbc:mydatabase™);

Statement stmt = con.createStatement();
ResultSet rs|= 5tmt49xecuteﬂuery("")k

con.close(};
%>

</body>
<fhtml>

"‘——---_._____-——-‘--_.___---——’

= 6] Type = and the name
for the Statement object
followed by dot.

—E Type executeQuery("").

—E To create a ResultSet
object to store the results
returned from the database,
type ResultSet followed by
a name for the ResultSet
object.

<html>

<head>

<{title>Database</title>

{/head>

{%E page import=""java.sql.=" %>
<{body>

<h2>Employee Phone Humbers<{/h2>

<%

Class.forHame(''sun.jdbc .odbc . JdbcOdbeDriver™);

Connection con = DriverManager.getConnection{™jdbc:odbc:mydatabase™);

Statement stmt = con.createStatement()};

|ResultSet rs = stmt.executeﬂuery(ﬂSELEBT * FROM Emplnyeesr);

con.close(};
%>

</body>
<{/html>

'—‘—----..._____-—-"‘--._._.----*

E] save the page with
the .jsp extension.

—E Between the quotation
marks, type SELECT * FROM
followed by the name of the
table in the database from
which you want to retrieve
information.

M To retrieve the data
from the result set, see
page 150.
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RETRIEVE DATA FROM A RESULT SET

nce information has been retrieved from a database
and placed in a result set, you can retrieve the data
from the result set. A result set consists of rows
which store information generated by the database when
an SQL statement is processed.

Information may be accessed in the result set one row at
a time. An imaginary indicator, called a cursor, is used to
identify which row can currently be accessed. When the
rows of data are initially placed in a result set, the cursor
is placed just above the first row of data. To access the
first row of data in a result set, you must call the next
method of the ResultSet object to move the cursor

to the first row.

If a result set contains multiple rows, a loop is typically
used to retrieve information from each row. The next
method of the ResultSet object is usually used in
conjunction with a while loop to move the cursor

through the rows of data in the result set, one at a time.

The next method returns a boolean value which indicates

if another row to which the cursor can be moved to exists.

If the next method returns a true value, the loop continues
and the next row of data is processed.

When the cursor is positioned in a particular row of data,

a method of the ResultsSet object can be used to retrieve
information from that row. For example, the getString
method can be used to retrieve string information from a
row of data. When using the getString method, you
must specify the name of the field from which you want

to retrieve data. You can assign the value returned by the
getString method to a variable, which allows you to

use the value in a process or to display the value in a Web
browser.

WORK WITH DATABASES

~
In addition to string data, a result set can You can also use a column number instead
also contain other types of data such as of a field name to retrieve information from
objects and primitive data types. Different a row of data. In a result set, the first
methods of the ResultsSet object are column of information has a column
used to access different data types. number of 1, not 0 as some programmers
e —— might expect.
int numberOfItems = rs.getInt ("quantity"); Example:
double itemPrice = rs.getDouble ("price"); while (rs.next())
{
String employeeld = rs.getString(1l);

If multiple columns in the same result set gtiiig :Eigzzgft“e:r];ségigii;gg(}(f)_"
have the same name, the method used to } ’ '
retrieve the data from the result set will
retrieve the data from the first column that
has the common name. Although it is not
recommended, it is possible to have multiple
columns with the same name in a database.

v

RETRIEVE DATA FROM A RESULT SET

<h2>Employee Phone Humbers</h2>

At
Class.forName("sun.jdbc.odbc.JdbcOdbeDriver™);
Connection con = DriverHanager.getConnection(™jdbc:odbc:mydatabase™);

Statement stmt = con.createStatement();
ResultSet rs = stmt.executeQuery{"SELECT * FROM Employees');

<
¥

—{con.cluse();

<{/body>
</html>
"‘—""--—--_.----'-“-----"——7
= 1 Type the code that H Type the code to create

creates a connection to
the database from which
you want to retrieve
information.

a Statement object that
retrieves information from
a database and to create a
result set that stores the
results returned from the
database.

-] ed - Notepad _ 4] untitled - Notepad =
File Edit Search Help Fle Edit Seach Help
<html} <html>
<head> <head>
<title>Database</title> <title>Database</title>
{/head> <fhead>
—{(2@ page import="java.sql.x" %>| <%@ page import="java.sql.*" %>
<body> <body>

<h2>Employee Phone Humbers</h2>

<%
Class.forHame("sun.jdbc.odbc . JdbcOdbeDriver™);
Connection con = DriverManager .getConnection(™jdbc:odbc:mydatabase™);

Statement stmt = con.createStatement();
ResultSet rs = stnt.executeQuery{"SELECT * FROM Employees™);

[white (rs next Oy
{

H

con.close();
%>

</body>
</html>

/W

E1 Between the
parentheses, type the
name of the ResultsSet
object followed by .next().

—B To create a while
loop to cycle through the
rows of data in the result
set, type while ().

—H In the body of the
while loop, type String

followed by the name of

el ed - Notepad _|& & otepad
File Edit Search Help File Edit Search Help
<html> <html}
<head> <head>
<title>Database{/title> <title>Database</title>
<fhead> <{/head>
<%@ page import="java.sql.*" %> <%@ page import="java.sql.*" %>
<body> <body>
<h2>Employee Phone NHumbers</h2> <h2>Employee Phone Humbers<sh2>
<% <%
Class.forHame("sun.jdbc.odbe . JdbcOdbeDriver™); Class.fForHame{"sun.jdbc.odbc.JdbcOdbeDriver™);
Connection con = DriverManager.getGonnection({"jdbc:odbc:mydatabase™); Connection con = DriverHanager.getConnection(™jdbc:odbc:mydatabase™);
Statement stmt = con.createStatement(); Statement stmt = con.createStatement();
ResultSet rs = stmt.executeQuery{SELECT * FROH Employees™); ResultSet rs = stmt.executeQuery{"SELECT * FROM Employees');
while (rs.next()) while (rs.next())
[ |
string employeeld[= rs.jgetString(‘lemployee_id™); String employeeld = rs.getString(“employee_id");
T T g employeeNane = rs.getSEring{ name

1 |String employeeExt = rs.getString(“extension™);
con.close();
%> con.close();

>
</body>
</html> </body>

</html>
-"——-----—-------..----l-l-- >

H To retrieve string
information from the row,
type getString("").

= 9| Repeat steps 5 to 8 to
retrieve the information you
want from the result set.

.jsp extension.

i save the page with the

a variable you want to

assign the string data to. _B Between the quotation

marks, type the name of

= 6| Type = and the name the field that holds the
of the ResultSet object information you want to
followed by a dot. retrieve.

M To format the retrieved
data for display in a Web
browser, see page 152.
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( )
EX]H Many Web pages on the Internet are not If the information you want to display from
FORMA I DA I A FOR DISP I A i static pages, but rather are made up of a database is relatively simple, you can use
information retrieved from databases. This an expression to display the information
. . . I . information is assembled on a page each directly from the result set, without first
nce information has been retrieved from a Assigning the value of the getString method to a . . . pag Yy . Lo .
. S : time a client views the page. For example, assigning the information to variables.
database and accessed from the result set, variable can make it easier to work with the data. You the home page of 4 news oreanization
the information can be formatted for display can use the print method of the out object to display pag ; & Example:
: - ; : : L may contain information retrieved from a
on a JSP page. When displaying information retrieved the contents of the variable on a JSP page. When using news database. a weather database and an <tables
from a database, you can use HTML tags to format the the print method, different types of data, such as - ’ . - .
: ; : ™ e advertising database. The information from ) ,
information. For example, HTML tags can be used to variables and string literals, can be joined together 5 . <td><%= rs.getString("employee id") %></td>
. S . . . each database is formatted with HTML tags . 2 e
place the information in a list or table. using the concatenation operator, +. . . <td><%= rs.getString("name") %></td>
and the separate sections are all joined <td»<3= rs.getString("extension") $></td>
. . . . . . , ] i
If a result set contains multiple rows, a loop is typically You can incorporate any HMTL code you want to use together to create a single, seamless page /t
used to retrieve information from each row, one at a time. into the loop that accesses each row of data so that with </table>
The next method of the ResultSet object is usually each iteration of the loop, a row of data and the HTML When formatting information retrieved from
used in conjunction with a while loop to move the code used to format the data will be sent to the client. a daetabasre ?orl d;gs;)layro:e: JSPrep:ggeyoJ
cursor through the rows of data. . . ’
& should first sketch out the desired layout
When the cursor is positioned in a particular row of of the page to ensure proper placement of
data, a method of the ResultSet object can be used information. If the amount of information
to retrieve information from that row. For example, retrieved from the database will vary with
the getString method can be used to retrieve string each query, you must take this into account
information from a field you specify in the current row. when laying out the page.
. J
FORMAT DATA FOR DISPLAY
& Untitled - Notepad MEE &} Untitled - Notepad HEE 4fj Untitled - Notepad _[=5]x] 3} Database - Microsoft Intemnet Explorer
File Edt Seach Help File Edt Seach Help File Edt Search Help | Fls Edt Vew Favoies Toos Help |
<html> ﬂ <head> - <head> = o "
<head> <title>Database</title> <titlerDatabase</title> | Bk - 5 - @) | QySench [Fsoies BHeoy |Ey- S EH B
<title>Database</title> </head> </head> | Adress [&] hitp. £/127.0.0.1:8080/ evamples famatdata.sp =] @60 |JLmks »
</head} <{%@ page import="java.sql.=" %> <{%@ page import="java.sql.*" %>
—{(2’.@ page import="java.sql.=" %3] <body> <body> [=|
<body
<h2>Employee Phone Humbers</h2> <h2>Employee Phone Humbers</h2> Employee Phone Numbers
<h2>Employee Phone Humbers<{/h2} <{table border=""1"3> {table border="1">
<table border="1"> i | <tr><th>ID Humber<th>Name<th>Extension</tr> <tr><th>ID Humber<th>Name<{th>Extension</tr> |]D Number | Name ‘Extensinn
<tr><th>ID Number<{th>Mame{th>Extension<{/tr>| <% <%
<% Class.forName(*'sun.jdbc.odbc.JdbcOdbcDriver™); Class.forName(*sun.jdbc.odbc.JdbcOdbcDriver™) |4135 James ‘222
Class.forHame{"sun.jdbc.odbc.JdbcOdbcDriver™); Connection con = DriverManager.getConnection("jdbc:odbc:mydatabase™); Connection con = DriverManager.getConnection("jdbc:odbc:mydatabase™);
Connection con = DriverManager.getConnection("jdbc:odbc:mydatabase™); |4145 Steven ‘209
- Statement stmt = con.createStatement(); Statement stmt = con.createStatement(); |4202 Marcia ‘403
Statement stmt = con.createStatement(); ResultSet rs = stmt.executeQuery("SELECT = FROM Employees™); ResultSet rs = stmt.executeQuery("SELECT = FROM Employees™);
IResultSet rs = stnt.executeQuery("SELECT = FROH Employees"); |4321 Liz ‘219
__Jwhile {rs.next(}) while (rs.next{))
¢ 4399 Amn (306
% String employeeld = rs.getString(“employee_id"); String employeeld = rs.getString{“employee_id"); |4404 Beth ‘422
| String employeeHame = rs.getString{"name"); String employeeHame = rs.getString(“"name™};
</table String employeeExt = rs.getString(“extension"}; String employeeExt = rs.getString(“extension"); |4502 Victor ‘224
<7body>
</htal> Qut.print("<tr>"); out _print("<trim); ] — 4623 Harry (320
[OuE.pFInt(y; i out .print ("TEd>™ + Jenployeeld]+ "</EdY) ; 6438 [Barry (435
oubE.prinE{"</tr>"); out .print("<td>" + employeeName + “<{ftd>™);
.y out .print(""{td>" + employeeExt + "<{/td>"); |7654 Joarmne ‘645
con.close(); ou FEr>") _I
%> =
=l </table> | con.close(); =| &7 Done [ [@ Intemet
—n Type the code that E To display the information —E Type the code that creates H To display an item —B Between the parentheses, type u Repeat steps 5 E Save the page with M The Web browser

creates a connection to
a database and retrieves
information from the
database.

you retrieve from the result
set in a table, type the HTML
code that sets up the table.

a loop that will process one
row of the result set at a time.

=4 Type the code that retrieves
the data you want to display
from the result set.

of information, type
out.print().

the name of the variable that stores
the information you want to display.

i 1o generate a cell in the table,
type the required HTML tags,
enclosed in quotation marks.
Separate each tag and variable
with the concatenation operator.

to 7 for each item
of information you
want to display.

the .jsp extension and
then display the page
in a Web browser.

displays the formatted
information retrieved
from a database.
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POSITION THE CURSOR IN A RESULT SET

that can be used to move the cursor to a particular
row in a result set.

T he ResultsSet object provides several methods

Initially, the cursor is positioned above the first row in
a result set, so there is no current row. You must call a
method of the ResultSet object to move the cursor
to the row you want to make current. The values in the
current row are affected by any methods that are called.

If the next method of the ResultSet object is used to
move the cursor forward through each row in a result set,
a new result set would have to be created to revisit a row
or iterate through the entire result set a second time.
Most new JDBC drivers allow you to create a scrollable
result set. You can move the cursor forward, backward
and to a specific row in a scrollable result set.

To make a result set scrollable, you must specify the
result set type as TYPE SCROLL_INSENSITIVE or

TYPE SCROLL_SENSITIVE. If you want to be able to
change information in the result set, you must also specify
the concurrency type as CONCUR_UPDATABLE. The result
set type and concurrency type are specified as arguments
of the createStatement method. The values available
for both of these types are constants determined by the
ResultsSet interface.

After setting the result set type and concurrency type,
you can call a ResultSet method to position the cursor
at the row you want to make the current row. Calling the
first method moves the cursor to the first row in the
result set. Calling the 1ast method moves the cursor to
the last row. To position the cursor at a specific row, you
use the absolute method to specify the number of the
row you want to make current.

WORK WITH DATABASES

POSITION THE CURSOR IN A RESULT SET

( )
Eij You can display the result set type and and <%= rs.getConcurrency() %>.
concurrency type of a result set in a When the JSP page is displayed in a Web
JSP page. To do so, use the getType browser, a numerical value appears,
and getConcurrency methods of representing the result set type and
the ResultSet object in the JSP page, concurrency type.
such as <%= rs.getType() %>
Result Set Types
1003  TYPE_FORWARD_ONLY The result set is not scrollable. The cursor can move
forward from top to bottom only.
1004  TYPE_SCROLL_INSENSITIVE | The result set is scrollable. Any changes made to the
database while the result set is open are not reflected
in the result set.
1005  TYPE_SCROLL_SENSITIVE The result set is scrollable. Any changes made to the
database are immediately reflected in the result set.
Concurrency Types
1007  CONCUR READ_ONLY The information in the result set cannot be modified.
1008  CONCUR_UPDATABLE The information in the result set can be updated.
. J
48 Untitled - Notepad _[=] x| 3 Result Set - Microsoft Internet Explorer
File Edit Search Help File Edit View Favoites Tools Help
<body> =l daBack ~ = - @D 3t | @Search (G Favorites (Histony | By S [ - Foy
<h2>Employee Phone Humbers</h2> Addess [@] btip:/127.0.0.1 8080/ examples/posiioncursar sp = @60 HLmks ®
<{table border=""1"3>
<tr><th>ID Humber<th>Name{th>Extension{/tr> ;I
<%
Class.forName(''sun.jdbc.odbc.JdbcOdbeDriver™); Employee Phone Numbers
Connection con = DriverManager.getConnection{"jdbc:odbc:mydatabase™};
|]I) Number Name ‘Extensiun
Statement stmt = con.createStatement(ResultSet.TYPE_SCROLL_SENSITIVE,
ResultSet.CONCUR_UPDATABLE) ; 4135 Tames [222
ResultSet rs = stmt.executeQuery("SELECT = FROM Employees™); |4623 m‘gzo
rs.First{); ;
out.print{"<tr><{td>" + rs.getString({"employee_id"}) + "</td>"); |4202 Marma‘ilUB
out.print{"'<td>" + rs.getString({"name") + "<{/td>"); —
out.print(""<td>" + rs.getString(“extension™) + "<{/td></tr>");
rs.last({);
out.print{"<tr><td>" + rs.getString( employee_id") + “"</td>");
out.print("<td>" + rs.getString(“name”) + "<{/td>"); -
out.print{"<{td>" + rs.getString{"extension") + "{/Ed></tr3");
rs.absolute(|3);
I [out.pri KEr><td>™ + rs_getString(“employee_1d”) + “</td>7); —
out.prift("<td>” + rs.getString("name”) + "</Ed>"); —|
out.prinft{"'<td>" + rs.getString(“extension") + "</td></tr>");
con_CIOSE(] ] =
] |
%> — = €] Done [ [ [ ntemet

the createStatement method
of the Connection object, type
ResultSet. TYPE_SCROLL_SENSITIVE
followed by a comma to specify
the result set type.

creates a connection
to a database and
retrieves information
from the database.

154 to specify the concurrency type.

—EJ Type ResultSet. CONCUR_UPDATABLE

that moves the cursor to
the last row in the result
set, type the name of
the ResultSet object
followed by a dot. Then
type last().

moves the cursor to the first
row in the result set, type
the name of the ResultSet
object followed by a dot.
Then type first().

& Untitled - Notepad = ES & Untitled - Notepad MEE
Eile Edit Seach Help Eile Edit Search Help
<html> = <html> =
<head> <head>
<title>Result Set</title> <title>Result Set</title>
</head> </head>
%@ page impori=""java.sql.=" % <%8 page import="java.sql.=" %>
Zbody <body>
<h2>Employee Phone Humbers</h2> <h2>Employee Phone Humbers<{/h2>
<{table border="1"> {table border="1">
<tr»<th>ID Number{th>Mame<th>Extension<{/tr> <tr><th>ID Number{th>Mame<th>Exztension<{/tr>
<% <%
Class.forName{"sun.jdbc.odbc.JdbcOdbeDriver'); Class.forHame{'"sun.jdbc.odbc.JdbcOdbeDriver™);
Connection con = DriverHanager.getConnection{"jdbc:odbc:nydatabase”}; Connection con = DriverHanager.getConnection(™jdbc:odbc:nydatabase');
Statement stmt = con.createStatement(ResultSet.TYPE_SCROLL_SENSITIUE, Statement stmt = con.createStatement{ResultSet.TYPE_SCROLL_SENSITIVE,
{ResultSet.CONCUR_UPDATABLE] ;| ResultSet.CONCUR_UPDATABLE) ;
esu et rs = stmt.executeQuery( SELECT = FROM EmpIuyees 'H ResultSet rs = stnt.executeQuery("SELECT = FROM Employees™);
—{rs-FIrstO);
</table> rs.last()f:
</body> - s
</html> %>
</table>
</body>
</html>
—n Type the code that E Between the parentheses for —ﬂ To create a method that H To create a method

To create a method 4 Between the parentheses,
that moves the cursor

to a specific row in the
result set, type the name
of the ResultSet object
followed by a dot. Then

type absolute().

want to move the cursor to.

and displays information from
each row you specified in the
result set.

type the number of the row you

Type the code that retrieves

El save the page with
the .jsp extension and
then display the JSP page
in a Web browser.

B The Web browser displays
the result of positioning the
cursor in a result set. The
first, last and third rows in
the result set are displayed.




WORK WITH DATABASES

( )
Eij In order to add a record to a table in a database, the database
driver must support the insertRow method. If errors occur
when calling the insertRow method, you should check
whether a version of the database driver that supports the
method is available for your database program.
he ResultsSet object provides methods you of the ResultSet object. The method name you use
; ject prov A ) Y If you do not want to use the update methods of the ResultSet
can use to insert records into a table in a depends on the type of data to be used for the value. .
. ) . object to add a record, you can use the SQL INSERT command
database. For example, if you want to specify a string value for . . :
| h . h instead. You issue the INSERT command to a database using the
You insert a record into a table by inserting a new row E@alTT, e LE2 e WekiEsiteg s 1 executeUpdate method of the Statement object
fou e by ing ane specify an integer value, you use the updateInt ject.
into the result set that contains information retrieved method Example:
from the database. The result set must contain all the date (1 y , ' ,
columns in the table that are to be given values for a Each update method requires two arguments. The first stmt . executelpdate (" INSERT INTO employees VALUES (4347, 'Peter', 456)");
record. A column that is not included in the result set argument specifies the name or number of the column
will be given a null value when the record is inserted you want to contain the data. The number of the first You can access other rows in a result set to which you are
into the table. If the column does not accept null column in the table is 1. The second argument specifies adding a new row. When you finish inserting a row, you can
values, an error will occur. the value that will be inserted into the column. The data move the cursor to any row in the result set. For example, you
Before vou can add a record. vou must first use the type of the value must match the update method you can use the moveToCurrentRow method of the ResultSet
moveTZInsertRow method >(/)f the Resultset obiect specified. object to reposition the cursor at the last row accessed before
o . b ) - you inserted the new record. To avoid losing the information
to position the cursor at the insert row. The insert row Once the values have been specified for each column ;
. ; : you added to the insert row, you should move the cursor only
allows you to create a new row in a result set. in the table, you can call the insertRow method of i : .
; after calling the insertRow method.
Once the cursor i itioned at the insert row the ResultSet object to add the new record to the
19 UA1S) (GO IS [OEelS S [INEXSITS [NOX YOI result set and to the table in the database. Example:
can specify the values you want to add to each .
column in the row using special update methods Tige 0 I A7)
updRs . moveToCurrentRow () ;
& J
ADD A RECORD
& Untitled - Notepad _ & x| 4] Untitled - Notepad M= ES & untitled - Notepad == x| /3 Insert Records - Microsoft Internet Explorer HEE
File Edt Seach Help File Edit Seach Help File  Edt Search Help J File Edit View Favorites Took Help |
<html> 5| <html> | |
<head> <head> Statement updStnt — con.createStatement(ResultSet.TYPE_SCROLL_SENSITIUE, | ok - o - Q[ A | @oewch Glrwortes (Frison | Eh- Sy H
<title>Insert Records<{/title> <title>Insert Records<{/title> ResultSet.CONCUR_UPDATABLE); Jnddress |@ http:/127.0.0.1:8080/examples/addrecord.jsp j 6>Gn HLmks »
<{/head> </head> ResultSet updRs = updStmt.executeQuery("”SELECT = FROH Employees');
—<%@ page import="java.sql.=" %>| <%@ page import="java.sql.*" %> [=|
<body> <body> .moveTolnsertRow();
.updateInt(“employee_id", 4347); Employee Phone Numbers
<% <h2>Employee Phone Humbers</h2> .updateString(“name™, “Peter™};
—Class.forName{"sun.jdbc.odbc.JdbcOdbcDriver"); <table border="1'"> .updateInt("extension", 456); |lDNumher | Name |Extensi0n
Connection con = DriverManager.getConnection{"jdbc :odbc:mydatabase™); <{tr><th>ID Humber<{th>Hame<{th>*Extension<{/tr> 5 .insertRow(J; | | |
789 Sandra 121
Statement updStmt = <% Statement.stmt = con.createStatement();
con.createStatement(ResultSet .TYPE_SCROLL_SENSITIVUE,ResultSet. Class.forName("sun.jdbc.odbe.JdbcOdbeDriver™); ResultSet rs = stmt.executeQuery({"SELECT = FROM Employees™); |888 |Barry |777
CONGUR_UPDATABLE) ; Connection con = DriverHanager.getConnection{"jdbc:odbc:mydatabase™); 444 Johanne |222
ResultSet updRs = upditmt.executeQuery("SELECT = FROM Employees™); while (rs.next())
Statement updStmt = con.createStatement({ResultSet.TYPE_SCROLL_SENSITIVE, |437 Peter 456
updRs .moveToInsertRow()|; ResultSet.CONCUR_UPDATABLE); out .print("<tr><td>" + rs.getString("employee_id") + "</td>");
ResultSet updRs = wpdStmt.executeQuery{"SELECT * FROH Employees™); out.print{"<{td>" + rs.getString("name"™) + “<{/td>");
out.print{"<{td>" + rs.getString(“extension™) + "<{/td><{/tr>");
con.close(); updRs .moveTolnsertRow(); 1
%> updRs .updateInt{"employee_id", 4347));
T T con.close();
</body> con.close(); %>
</html> >
</table>
<{ftable> </body>
</body> </html> j
-] =] = &1 Done [ [ [BF Localintranet
= 1| Type the code that H Type the code that retrieves To specify a value for a E Between the parentheses, m 6 Repeat steps 4 and 5 8 Type the code that E save the page with M The Web browser

creates a connection to
a database to which you
want to add a record.

information from the table

and allows you to update the
database.

where you want to add a record

= 3 position the cursor at the

insert row, type the name of the
ResultSet object followed by

.moveTolnsertRow().

column in the new record, type

the name of the ResultSet
object followed by a dot. Then
type the update method you
want to use followed by ().

type the name or number
of the column to which you
want to add data followed
by a comma. Then type the
value you want the column
to contain.

M String arguments must be
enclosed in quotation marks.

for each value you want
to insert for the record.

—ﬂ To insert the record
into the result set and the
database, type the name
of the ResultSet object
followed by .insertRow().

displays the information
from the database.

the .jsp extension and
then display the JSP
page in a Web browser.

displays the results of
adding a record to a
table in a database.
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( )
Appjy Using an if statement allows you to confirm ensure that a user name entered into a form
that information has been submitted by a form contains at least one character before the JSP
before the JSP page connects to the database page sends any information to the database.
ADD FORM DATA TO A DATABASE [t | s i,
JSP page that contains a connection to a database record to and the names of the fields that store information
can be used to add records to the database. Records in the table. The VALUES clause specifies the field values if (userName.length()>0)
are commonly added using data submitted by forms. that make up the record you are adding to the database. {
. . . . . . . n 1 1 n .
Forms provide an easy-to-use interface for working with a You may have to enclose the field values in single or double glass.ingame( s J,dbCMOdbC'JdbcidchDn‘fr )('" b odbe mydatabase”)
. . onnection con = DriverManager.getConnection ("jdbc:odbc:mydatabase") ;
database. GLEETEL marks, dependlng el yyetir database RICBI Statement stmt = con.createStatement (ResultSet.TYPE SCROLL SENSITIVE,ResultSet.CONCUR UPDATABLE) ;
The getParameter method of the request object can It is common programming practice to store an SQL ) , )
a q 2 g 2 String sqglStatement = "INSERT INTO Employees (employee id,name,extension) VALUES
be used in a JSP page to access data passed by a form. INSERT statement in a variable. Using variables can . o e R T
inf . b h hod hel k d N d d d ("+employeeID+", ' "+userName+" ', "+phoneExtension+")";
For more érj; ormation about the getParameter method, elp make your code easier to read and update. stmt . executeUpdate (sqlStatement) ;
see page c q
Pag The SQL INSERT statement is executed by the clse
When creating a result set to add a record to a database, executeUpdate method of the Statement object {
you must set the result set type and concurrency type. to add data to the database. out.print ("Please enter a user name.");
For information about setting the result set type and . .
& YP When creating the code for a form that will be used to
concurrency type, see page 154. .
add records to a database, you must specify the name
The SQL INSERT statement allows you to add a record to of the JSP page that connects to the database in the
a database. The INSERT statement uses the INTO clause action attribute of the <form> tag.
to specify the name of the database table you want to add a Please enter a user name.
\ J
ADD FORM DATA TO A DATABASE
& Untitled - Notepad MEE & Untitled - Notepad =] ES &} Untitled - Notepad MEE 2 Welcome - Microsoft Internet Explorer
Fie Edi Seach Help Fie Edt Seach Help Fle Edi Seach Help | Bl Edt Vew Favaies Tock Helo |
hemi> =l hemi> = P = | sk ~ = - @ B 3| QSeach GEFmvoites WHisoy B S H B
<{title>Store Form Data in a Database</title> <title>Store Form Data in a Database</title> <title>Store Form Data in a Database</title> JAeress'@ hitp: /4127.0.0.1:3080/examples/form.jsp j 6o HLmks ©
<{/head> </head> </head’
<%@ page import="java.sql.*" %> <%@ page import="java.sql.*" %> <%@ page import="java.sql.=" %> [=|
<body> <body> <body> Welcome to the ABC Corporation Web site.
<% <% <%
String userHame=request.getParameter("userName"); String userName=request.getParameter("userHame"); String userName=request.getParameter("'userHame"};
—|String employeelD=request.getParameter (" employeelD"}; String employeelD=request.getParameter("'employeelD™); String employeelD=request.getParameter{"enployeelD"); [ ol ||Maureen
String phoneExtension=request.getParameter(“phoneExtension™); String phoneExtension=request.getParameter{ phoneExtension™); String phoneExtension=request.getParameter (" phoneExtension™}; case enter your name
kA %> %> Please enter your employee ID number: | 2625
< < ) Telephone extension:|145
[CIass . forName{ "sun.jdbc .odbc . JdbcOdbcDriver™); Class.forName{"sun.jdbc.odbc.JdbcOdbcDriver™); Class.forHanme( " sun.jdbc.odbc.JdbcOdbeDriver'); || Submit@ueryu
Connection con = DriverHManager.getConnection("jdbc:odbc:mydatabase™); Connection con = DriverManager.getConnection("jdbc:odbc:mydatabase™); Connection con = DriverHanager.getConnection{"jdbc:odbc:mydatabase™); N
| |Statement stmt = con.createStatement(ResultSet.TYPE_SCROLL_SENSITIVE, Statement stmt = con.createStatement{ResultSet.TYPE_SCROLL_SENSITIUE, Statement stmt = con.createStatement{ResultSet.TYPE_SCROLL_SENSITIVE,
ResultSet.CONCUR_UPDATABLE) ; ResultSet.CONCUR_UPDATABLE); ResultSet.CONCUR_UPDATABLE);
String sqlStatement = “[THSERT IHTO]] String sqlStatement = "INSERT INTO Emplulyees( mpluyeeiid,nlame,extensiun; String sqlStatement = "INSERT INTO Employees{employee_id,name,extension)
[CON.CI056(), L I s tuserHame+™","+phonekxtension+ H UALUES ("+employeelD+",'"+userHame+"',"+phoneExtension+"}";
H [SEmt. [ T T stnt.executelpdatesqlStatement])];
con.close(); [con.close(y; | T T
<h2>Thank you</h2> > %>
The database has been updated.
<h2>Thank you</h2> <h2>Thank you</h2>
</body> The database has been updated. [— The database has been updated. [
</htnl> =
= </body> = </body> | &7 Done [ [@ Intemet
—Kl Type the code that = 3 Type the code that =5 Type the name of the —id Type VALUES(). & Type the name of i save the page with & In a Web browser, display i Click the submit button

creates a variable to store
the SQL INSERT statement
followed by ="".

accesses information passed
to the JSP page by a form.

= 2] Type the code that creates
a connection to the database
you want to add records to
and creates a result set.

—4 Between the quotation
marks, type INSERT INTO.

table in the database that
you want to add records

to followed by (). type the code that uses the

information passed by the

—3 Between the parentheses, form.

type the name of each field
in the table, separated by a
comma.

] Between the parentheses,

the Statement object
followed by a dot. Then
type executeUpdate().

the .jsp extension.

—m Between the parentheses,
type the variable name that
stores the SQL INSERT
statement.

the form you created to add
records to the database.

—m Enter data into the form.

to pass the data in the form
to the JSP page.

B The JSP page that adds
the record will appear and
the record will be added
to the database.




WORK WITH DATABASES

( 1\
ﬁmm If you do not want to use the update You can also use column numbers instead
methods of the ResultsSet object to of column names to specify the columns
update a record, you can use the SQL you want to update in a record. In SQL,
PD T R CORD UPDATE statement instead. You issue the column numbers start at column 1, not 0
[ ] / & I : / & I : UPDATE command to a database using like many other indexing systems used in
the executeUpdate method of the programming.
nce you establish a connection with a database, ResultSet object. The method name you use depends Statement object. Ex——
you can edit the information contained in the on the type of data to be used for the value. For example, [E— '
database. Editing the information in a database if you want to specify a string value, you use the ' updRs.next (); N
allows you to keep the information up-to-date. updatestring method. To specify an integer value, stmt .executeUpdate ("UPDATE Employees SET geis ppokiseSitnhig (2, EHI) 5
name = 'Pete' WHERE (name = 'Peter')"); updRs.updatelInt (3, 456);
. you use the updateInt method. 5 updRs . updateRow () ;
If you want to update a single record, you can use the pdRs . up i
WHERE clause with the SQL SELECT command to create Each update method requires two arguments. The first
a result set that stores only the row of data you want to argument specifies the name of the column you want to You can cancel updates to a database by
update. contain the data. The second argument specifies the value using the cancelRowUpdates method.
Wh It set i i . itioned ab that will be inserted into the column. The data type of the The cancelRowUpdates method can
en a result set Is created, the cursor Is positioned above value must match the update method you specified. be called after any update methods are
the first row of data. Before information in the result set
i . used, but before the updateRow method
can be modified, you must use the next method of the Once the update methods have been used to specify the is called. Canceline undates is useful if
ResultSet object to move the cursor to the row that data you want to change in the current record, you can : § updarc
. . . . the JSP code detects invalid data or a
is to be updated, even if the result set contains only a call the updateRow method of the ResultSet object
> - o database access error.
single row. to update the information in the database.
. Example:
You can specify the values you want to change for
. . 3 " n n n .
the current row using special update methods of the TR et g (ot 2, TEERT) §
updRs . cancelRowUpdates () ;
_ J
UPDATE A RECORD
& Untitled - Notepad MEE 4 Untitled - Notepad HEE 4] Untitled - Notepad M= 4§ Updated Information - Microsoft Internet Explarer
File  Edt Search Help File  Edit Search Help File  Edit Search Help Fle Edt Wiew Favoites Tools Help | )
<html> = <head> | Class.forName("sun.jdbc.odbc.JdbcOdbeDriver ') ; B
<head?> <title*Updated Information<{/title> Connection con = DriverHanager.getConnection("jdbc:odbc:mydatabase™); EBack ~ = - fat | QiSearch [ Favoites (i History ||%' SmEER
<title>Updated Information</title> </head> Address |@ http:#/127.0.0.1:8080/examples/update.jsp j @G H Links *
</head> <{%Q@ page import="java.sql.=" %> Statement updStmt = con.createStatement(ResultSet.TYPE_SCROLL_SENSITIUE, =
—<%@ page import="java.sql.=" %>/ <body> ResultSet.CONGUR_UPDATABLE) ; et
Zhody I ResultSet updRs = updStmt.executeQuery(“SELECT = FROW Employees WHERE Employee Phone Numbers
<h2>Employee Phone Humbers</h2> {name = 'Peter'})");
<h2>Employee Phone Humbers</h2> -
<table border="1""> updRs .next(); |]:D Nu.mber|Name ‘Extenslun
<{table border="1"> <tr><th>ID NHumber<{th>Hame<{th>Extension<{/tr> updRs.updateString{‘'name", "Pete"}); |4135 |.Tames ‘222
<tr><th>ID Humber<th>Hame<th>Extension</tr> I@matelnt("extenslnn", A56) 5—
<% updRs .updateRow(])[; |4202 |Marc1a ‘403
<% Class.forName("sun.jdbc.odbc.JdbcOdbeDriver ) ; "
Class.forHame("sun.jdbc.odbc.JdbcOdbcDriver™); Connection con = DriverHanager.getConnection{"jdbc:odbc:mydatabase™); Statement stmt = con.createStatement(); |4321 |le ‘219
| |connection con = DriverManager.getConnection{"'jdbc :odbc:mydatabase'); ResultSet rs = stmt.executeQuery("SELECT * FROM Employees™); |4404 |Beth ‘422
Statement updStmt = con.createStatement{ResultSet.TYPE_SCROLL_SENSITIVE,
Statement updStmt = con.createStatement(ResultSet.TYPE_SCROLL_SENSITIUE, ResultSet.CONCUR_UPDATABLE); while (rs.next()) |4502 |Victor \224
ResultSet.CONCUR_UPDATABLE); ResultSet updRs = updStmt.executeQuery("SELECT = FROM Employees WHERE
ResultSet updRs - updStmt.executeQuery{"SELECT = FROM Employees WHERE (name = 'Peter’')"); out.print("<tr><td>" + rs.getString(“employee id") + “</td>"); l4623 [amy 320
{name = 'Peter')"); out.print("<td>" + rs.getString('name") + "<{/td>"); |7654 |.Toanne ‘645
updRs.next(); out.print("<td>" + rs.getInt{extension™) + "< td></tr>");
[GpaRs mewt ] [updFs . updateString{nane™, "Pete"j; 4565 [Sandy [281
I I
(—con.close(); con.close(); con.close(); |4325 |Ban’y ‘876
;; %> %> l4755 [Richard 375
</table> </table> </table> ||7644 [Pete  [456 —
</body> </body> | | </body> — Jhd|
</html> =l </html> = </html> =l &1 Done [ [@ Intemet
= 1] Type the code that H Type the code that To specify a new value for E Between the parentheses, 3 Repeat steps 4 and 5 for 8 Type the code that El save the page with M The Web browser

retrieves a record from the
table you want to update
and allows you to update
the database.

= 3 Type the code that
moves the cursor to the
row you want to update.

creates a connection to
a database in which you
want to update records.

a column in the record you
want to update, type the name
of the ResultSet object
followed by a dot. Then type
the update method you want
to use followed by ().

type the name of the column
you want to update followed
by a comma. Then type the
new value you want the
column to contain.

M String arguments must be
enclosed in quotation marks.

each column you want to
update.

displays the information
in the database.

1o change the information

in the database, type the name
of the ResultSet object
followed by .updateRow().

the .jsp extension and
then display the JSP
page in a Web browser.

displays the result of
updating a row in a
database.




WORK WITH DATABASES

EX]H You should make sure that the database

' driver used to communicate with the
database program is able to perform batch
operations before using the executeBatch
method. If the database driver does not
support batch operations, you should check
if a newer version of the driver is available.

The executeBatch method returns an array of integers

that indicates the number of records affected by each SQL
statement in a batch. The value of the first element in the

array corresponds to the first SQL statement in the batch,

and so forth.

MAKE A BATCH UPDATE

An SQL statement is added to a batch using the addBatch
method of the Statement object. The argument of
the addBatch method must be a valid SQL statement,

one at a time and the program processes each SQL
statement as it is received. In most cases, this is an

S QL statements are usually sent to a database program

updStmt .addBatch ("DELETE FROM Employees WHERE name='Martine'");

acceptable way of processing SQL statements. However,
for some larger databases, it may be more efficient to
combine individual SQL statements together in a batch

that is sent at one time. This is especially useful when sent to the database program using the executeBatch to a database permanent, you may need {

sending multiple update statements to a database program. method of the Connection object. to re-enable the auto-commit mode of the out.print ("SQL statement #" + (x+1) + " deleted ");
. . . . i i out.print (returnvalues[x] + " record(s)");

When a connection to a database is established, the After the executeBatch method is called, you must Connection object. To do so, you must } F

connection is usually configured to send each SQL
statement to the database program as it is created. To
make batch updates, you must set up the Connection
object so the connection will wait for a specific instruction
before sending the SQL statements to the database
program. To do this, you must set the parameter of

the setAutoCommit method of the Connection
object to false.

although the statement cannot return a result set. Once
all the SQL statements you want to send to the database
program have been added to the batch, the batch can be

also call the commit method of the Connection object
to make any changes to the database permanent. If the
commit method is not called, the changes made by the
batch update will still be reflected in the result set, but the
changes will not be permanently written to the database.

After using the commit method of the
Connection object to make your changes

set the parameter of the setAutoCommit
method of the Connection object to
true.

Example:

updStmt . executeBatch() ;
con.commit () ;
con. setAutoCommit (true) ;

updStmt .addBatch ("DELETE FROM Employees WHERE name='Tom'");
int[] returnValues = updStmt.executeBatch() ;
for (int x = 0; x < returnValues.length; x++)

SQL statement #1 deleted 1 record(s)
SQL statement #2 deleted 1 record(s)

. /
MAKE A BATCH UPDATE
A& Untitled - Notepad SETES & Untitled - Notepad MEIES &5 Untitled - Notepad MEIES & Make a Batch Update - Microsolt Internet Explorer
Ele Edit Search Help Eile Edit Seach Help Eile Edit Search Help I Fle Edit View Favoites Tools Help |
:::g;; ;I 22::5; ;I gg;nzgEgﬂzogg:‘n;t?g;:;??nager.get[:unneu:tiun("jdhc:udhl::mydatahase"); ;I S Back - = - @ 24 | @Seamh e @Hlslory ||%_ S % }g
<title>Make a Batch Update<{/title> <title>HMake a Batch Update</title> ! Agdressl@ hitp:#/127.0.0.1:8080/examples/batchupdate. jsp j & Go
</head> <fhead> Statement updStmt = con.createStatement();
—<%@ page import="java.sql.*" %3| <%@ page import=""java.sql.=" %> =l
<body <body> updStnt.addBatch("INSERT INTO Employees VALUES (4325, 'Barry', 876)"); Employee Phone Numbers
updStmt.addBatch("INSERT INTO Employees UALUES (4565, 'Sandy’, 281)");
<h2>Employee Phone Humbers<s/h2> <h2>Employee Phone Humbers</h2> updStmt.addBatch{"INSERT INTO Employees UALUES (4755, 'Richard', 375)");
<table border="1"3> <{table border="1"> ID Number | Name |Extension
<tr><{th>ID Humber<th>Hame{th>Extension<{/tr> <tr»<th>ID Number{th>Hame<th>Extension<{/tr> |'[u dStmt.executeBatch()); 4153 Mart FEE
con.commit{); aninge
<% <% con.setAutoCommit{true)|T 4198 Tom 415
| [Class.forHame("sun.jdbc.odbc.JdbcOdbeDriver™); Class.forName("sun.jdbc.odbc.JdbcOdbeDriver ) ; ,— ,—
Connection con = DriverManager.getConnection('jdbc:odbc:mydatabase™); Connection con = DriverManager.getConnection(”jdbc:odbc:mydatabase™); Statement stmt = con.createStatement(); 4012 Lindsay [476
con.setAutoConmit(False); con.setAutoCommit({false); ResultSet rs = stmt.executeQuery("SELECT * FROM Employees"); 4325 [Bamry  [576
Statement updStmt = con.createStatement();| Statement updStmt = con.createStatement(); while {rs.next()) H9B5 Sandy [281
li7s5 Richard 375
updStmt.addBatch("[INSERT INTD Employees UALUES {4325, 'Barry’, B76)[")|; out.print("<tr><td>" + rs.getString("employee_id") + "</td>");
(—con.close(); updStmt.addBatch({"INSERT INTO Employees UALUES (4565, "Sandy’, 281)"); out.print{"<{td>" + rs.getString("name") + "{/td>"};
> updStnt.addBatch{”INSERT INTO Employees UALUES (4755, 'Richard’, 375)"); out.print{”<td>" + rs.getString(“extension™) + "<{/td></tr>");
</table> con.close();
</body> %> con.close{);
</html> %>
</table>
</body> <ftable> sl j
</html> </body>
= =l </html>» | ] Dane [ [ Intemet
=1 Type the code that F1 1o disable the —1 To add an SQL statement 6 Repeat steps 4 and 5 —id To send the batch update to EX To re-enable the & save the page with B The Web browser
creates a connection to auto-commit mode of the to the batch, type the name for each SQL statement the database program, type the auto-commit mode of the  the .jsp extension and displays the result of
the database to which Connection object, type of the Statement object you want to add to the name of the Statement object | Connection object, type  then display the JSP making a batch update.
you want to make a con.setAutoCommit(false). followed by .addBatch(""). batch. followed by .executeBatch(). con.setAutoCommit(true). page in a Web browser.
batch update.

. 3 Type the code that
Creates a Statement
object for the batch.

—E Between the quotation
marks, type a valid SQL
statement.

—1 Type the code that
retrieves information from
the updated database and
displays the information
on the JSP page.

1 To make any changes to
the database permanent, type
the name of the Connection
object followed by .commit().
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CREATE A PREPARED STATEMENT

statement sent from a JSP page, the SQL statement

is compiled into a form that is understood by the
inner workings of the database program. Compiling an SQL
statement can be a relatively lengthy process, but you can
create a prepared statement to save time in accessing the
database after the initial query is processed.

B efore a database program can execute an SQL

A prepared statement is an SQL statement that is
precompiled by a database program. A prepared statement
needs to be compiled only once, so it is very useful in cases
where the same SQL statement will be sent to the database
program numerous times.

You use a PreparedStatement object to send an SQL
statement that you want to precompile to a database
program. A PreparedStatement object is created using
the prepareStatement method of the Connection
object. The prepareStatement method takes the SQL
statement you want to precompile as an argument.

CREATE A PREPARED STATEMENT

You use the executeQuery method of the
PreparedStatement object to instruct the database
program to process the SQL statement that has been
precompiled. The result generated when a prepared
statement is processed is usually assigned to a ResultSet
object.

Depending on the SQL statement you are precompiling,

you may need to specify the result set type and concurrency
type of the result set in the prepareStatement method.
For information about specifying result set and concurrency
types, see page 154.

If the SQL statement you want to precompile requires
parameters, you must set up the prepared statement
to accept parameters. For information about using
parameters in a prepared statement, see page 166.

WORK WITH DATABASES

When using the executeQuery method, a result set is

generated to store the results of the query. The execute method
of the PreparedStatement object can be used instead of the
executeQuery method to execute a prepared statement that does
not return a result. For example, you may use the execute method
for an SQL statement that removes a table from a database.

Example:

PreparedStatement pstmt = con.prepareStatement ("DROP TABLE Employee") ;
pstmt.execute () ;

Like the Statement object, the PreparedStatement object can
use the execute, executeQuery and executeUpdate methods to
execute SQL statements. These methods do not require any arguments
when used with a PreparedStatement object because the SQL
statement is specified when the PreparedStatement object is
created. When the same methods are used with a Statement object
however, an SQL statement is usually passed to the methods as an
argument. For more information about the methods supported by

the Statement and PreparedStatement objects, refer to the
java.sqgl package documentation.

A& Untitled - Notepad
Eile Edit Search Help

= # Create a Prepared Statement - Microsoft Internet E xplorer

File Edt VWiew Favoites Tools Help

<head>

</fhead>

<%Q page import="java.sql.=" %>
<body>

<h2>Employee Phone Humbers</h2>
<{table border=""1">

<%

<title>Create a Prepared Statement<{/title>

<tr><th>ID Number<th>Hame<{th>Extension</tr>
Class.forHame("sun.jdbc.odbc.JdbcOdbeDriver™);
Connection con = Drivertanager.getConnection{"jdbc:odbc:mydatabase™);

PreparedStatement pstmt = con.prepareStatement("SELECT = FROM Employees”,
ResultSet.TYPE_SCROLL_SENSITIVE,

= GBack - = - D | @seach [GFavoites BHistoy | B Sl 5 8

Adess [@] btip:/127.0.0.1 8080/ examples/preparedstatement isp

j & Go HLmks »

ResultSet r5|= pstmt.executel]uery(,];

while (rs.next())

String employeeName = rs.getString{‘name");
String employeeExt = rs.getString(“extension™);

out.print("<tr><td>" + employeeld + "</td>");
out.print{"<{td>" + employeeName + “{/td>");
out.print{"<td>" + employeeExt + "</td></tr>");

H
con.close();

& Untitled - Notepad _[5]x] & Untitled - Notepad M
File  Edit Search Help Eile Edit Search Help
<html> = <html> =
<head> <head>
<title>Create a Prepared Statement<{/title> <title>Create a Prepared Statement<{/title>
</head> </fhead>
—<%@ page inport="java.sqL.x" %) <%@ page import="java.sql.x" %>
<body <body>
<h2>Employee Phone Numbers<{/h2> <h2>Employee Phone Numbers</h2>
<{table border="1"> <table border="1">
<tr><th>ID Humber<th>Mame<th>Extension{/tr> <tr><th>ID Humber<th>Hame<{th>Extension<{/tr>
<% <%
|_|ETass ForName ("sun_jdbc .odbc . JdbcOdbeDriver™); Class.forName('sun.jdbc.odbc.JdbcOdbeDriver™);
Connection con = DriverHanager.getConnection(jdbc:odbc:mydatabase™); Connection con = DriverManager.getConnection{"jdbc:odbc:mydatabase™);
1
reparedStatenent pstmt [= con.prepareStatemen H PreparedStatement pstmt = con.prepareStatement("[SELECT * FROM Employees',
tcon.close(); Resu et _TYPE_SCROLL_SEHN UE, Resu et _CONCUR_UPFDATABLED ;
z)—l con.cI058(J;
%>
</table>
</body> </table>
</html> </fbody>
<fhtml>
E |
= 1| Type the code F To create a Preparedstatement 4 Between the quotation 5 |t necessary, type the
that creates a object, type PreparedStatement marks, type the SQL code that specifies the result
connection to the followed by a name for the statement to be precompiled.  set type and concurrency
database to which PreparedStatement object. type for the ResultSet
you want to send a object that will store the

= 3 Type = and the name of the
Connection object followed by
.prepareStatement("").

prepared statement.

results returned from the
database.

—E To create a

ResultSet object

to store the results
returned from the
database, type ResultSet
followed by a name for
the ResultSet object.

PreparedStatement object
followed by .executeQuery().

= 8 Type the code that retrieves
the data from each row of the
result set and formats the data
for display.

El save the page with
the .jsp extension and
then display the JSP
page in a Web browser.

=
Employee Phone Numbers
|]I) Number Name ‘Extensiun
4135 Tames [222
4145 Stewen (208
4202 Marcia 403
ResultSet .CONCUR_UPDATABLE) ; l4321 Lz [219
4399 ban  [306
[4404 Beth 422
String employeeld = rs.getString(“employee_id"); |4502 WVictor ‘224
4623 Harry [320
|
=l €] Done [ [@ Intemet
é Type = and the name of the

M The Web browser
displays the results

of using a prepared
statement to send SQL
statements to a database.




WORK WITH DATABASES

USING PARAMETERS IN . .

EX]H The following table displays the set methods commonly used to
A PREPARED S I A I EMEN I specify parameter values for specific data types. For a complete
list of set methods and data types that can be used with prepared
repared statements are ideal for repeatedly sending methods of the PreparedStatement object. The method statements, refer to the Java . sql package documentation.
P the same SQL statements to a database. Typically, name you use depends on the type of data to be used for
prepared statements are used with SQL statements the value. For example, if you want to specify a string value
that have parameters. For example, an SQL statement can for a question mark, you use the setString method. setArray Array setFloat Float value
be used to add records to a database. The structure of the To specify an integer value, you use the set Int method.
SQL statement remains the same for each record that is Each set method ires t ts. The first " setBigDecimal | Large decimal number setInt Integer value
added, but the values of the parameters change each time ach et method requires two arguments. 1he firs: argumen
the statement is executed. specifies the position of the question mark in the SQL setBlob Database blob type setLong Long value
statement. The position of the first question mark in an 1 Bool I 11 Null val
The PreparedStatement object is used to issue an SQL statement is 1. The second argument specifies the setBoolean oolean value setNu ul value
SQL statement that contains one or more parameters to value that will replace the question mark in the SQL setByte Byte value setObject Object
a database. When creating a prepared statement that uses statement. The data type of the value must match the
parameters, you use question marks to indicate where set method you specified. setBytes Array of bytes setShort Short value
you want to place parameter values in the SQL statement. e setDate Date setStrin String value
There is no limit to the number of question marks you can ?nfe thetvalues have b‘:ﬁn specified for ttT]e ngf_ th J &
use in an SQL statement. SELENIENL, O CElal UEE UNE EoI2Eites [USLEe] G Ui setDouble Double value setTime Time
PreparedStatement object to process the SQL
Before the SQL statement can be executed, the values for statement using the parameters you set.
the question marks must be specified using special set - 7
USING PARAMETERS IN A PREPARED STATEMENT
& Untitled - Notepad MEE & Untitled - Notepad M= E 4fj Untitled - Notepad _[=5]x] 2} Using Parameters - Microsoft Intemet Explorer
File Edt Search Help File Edit Seach Help File Edit Seach Help J File Edt Wiew Favoites Tools Help |ﬁ
heat> I B Dot SetSTrnG (2, THarrg): A e o QB @ @ armoie o |B- I HR
<title>Using Parameters</title> <title>Using Parameters</title> stnt.setInt(3, 435); | Adress [&] hitp. 2/127.0.0.1.8080/ evamples/paramelers.jsp =] @60 HLmks ®
</head> <{/head> —pstnt.execute)|;
—{(2’,@ page _import="java.sql.*" %3 <%@ page import="java.sql.*" %> E
<body> <body> pstnt.setInt(1, 7654); D Number M‘Enension
—|pstnt.setString(2, "Joanne™);
<% <% pstnt.setInt(3, 645); 4135 Tames [222
—|Class.forName{ sun.jdbc.odbc . JdbcOdbecDriver™) ; Class.forName({"sun.jdbc.odbc.JdbcOdbcDriver™); pstnt.execute();
Connection con = DriverHanager.getConnection("jdbc:odbc:nydatabase”); Connection con = DriverManager.getConnection("jdbc:odbc :mydatabase™); |4145 Steven ‘209
PreparedStatement pstmt = con.prepareStatement("INSERT INTD Employees PreparedStatement pstmt = con.prepareStatement("INSERT INTD Employees <% |4202 Marcla‘403
{employee_id, name, extension) ", (employee_id, name, extension) UALUES(?,7,?)", Statement updStmt = con.createStatement(); |4321 Liz ‘219
ResultSet.TYPE_SCROLL_SENSITIVE, Result$et.CONCUR_UPDATABLE); ResultSet.TYPE_SCROLL_SENSITIVE, ResultSet.CONCUR_UPDATABLE); ResultSet updRs = updStmt.executeQuery("SELECT * FROM Employees');
con.close(); o> |4399 Ann ‘306
% - f 8
- L | LT L ceable border-ri 44 Ben 4
</body> %> <tr><{th>ID Number <{th>*Hame<{th>Extension{/tr> |4502 Victor ‘224
<fhtml> %
</body> ;hile(updﬂs.next()) 4623 Hany 320
</html> { . . . 458 [Barry 435
out .print{"<tr><td>" + updRs.getString("employee_id") + "<{/td>"});
out.print(“<td>" + updRs.getString(“name™) + “<{/td>"); |7654 Joanne ‘645
out.print{"<{td>" + updRs.getString{"extension™) + "{/td><{/tr>");
y
;gn.cluse(); [~ LI
| =l <ftable> = &7 Done [ [@ Intemet
=1 Type the code that —EJ Between the parentheses —H To create a method [ Between the parentheses, —id Repeat steps 5 and 6 for Type the code that i save the page with M The Web browser displays
connects the JSP page to the | of the prepareStatement that will store a value for a type the number that each parameter you want to retrieves the data from the .jsp extension and the results of using parameters
database to which you want | method, type the names of question mark, type the name indicates the position of the specify. the database and formats then display the JSP in a prepared statement. The
to send a prepared statement. | the fields in the table to which  for the PreparedStatement question mark in the SQL the data for display. page in a Web browser. information in the database is
. : . 1 To execute the prepared
LY Type the code that tes | YOU want to add information. object followed by a dot. Then  statement, followed by a - P ; also updated.
h ype the cg € thal credles | Separate each name with a type the set method you want  comma and the value for fha ement, yp; € hame for
€ breparedstatement comma. to use followed by (). the question mark. clBreparedstatement
object and allows you to object followed by .execute().

update the database. - Type VALUES(, 2, 2). M String values must be
enclosed in quotation marks.
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CALL A STORED PROCEDURE

stored on a database server. A stored procedure can
be as simple as an SQL statement that returns all
the information in a table, but stored procedures are most
often used to increase the efficiency of performing complex
queries on a database. For example, stored procedures are
ideal for tasks such as retrieving information based on a
number of parameters. Using stored procedures tends
to be more efficient than repeatedly using complex SQL
statements because the stored procedures are compiled
and executed within the database engine itself.

g stored procedure is a set of instructions that are

In order to use a stored procedure, the database program
must support stored procedures and the stored procedure
must be saved on the database server. Stored procedures
are usually supported by large database programs such

as Microsoft SQL Server and Oracle. Smaller database
programs such as Microsoft Access often do not support
stored procedures. You should consult the documentation

Before calling a stored procedure, you must first create a
CallableStatement object that will retrieve the stored
procedure from the database server. CallableStatement
objects are commonly named cstmt. To create a
CallableStatement object, you use the prepareCall
method of the Connection object created when the
database connection was set up. When using the
prepareCall method, you use the call keyword
followed by the name of the stored procedure you want

to call. The name must match the name of a stored
procedure already saved on the database server.

Once the CallableStatement object is created,

the executeQuery method is used to generate a
ResultSet object that will contain the results generated
by the database using the stored procedure.

WORK WITH DATABASES

You can create a stored procedure by using a JSP
page to issue SQL commands to the database
server. You use the execute method of the
Statement object to issue the SQL statements
to the database server. When naming a stored
procedure, you can use a lowercase first letter
and then capitalize the first letter of each of the
following words to make the name easy to read.
For example, a stored procedure used to retrieve
records in an employee database with extension
numbers of more than three digits may be called
getlargeExt.

Example:

Statement stmt = con.createStatement () ;
stmt .execute ("CREATE PROCEDURE getLargeExt AS
SELECT * FROM Employees WHERE extension > 999")

You can create a stored procedure directly on your
database server. The SQL statements and methods you
use to create a stored procedure on a database server
depend on the database program you are using. You
for information.

Example:

WHERE extension > 999

should consult your database program's documentation

CREATE PROCEDURE getLargeExt AS SELECT * FROM Employees

9 q q -
included with your software to determine whether your
database program supports stored procedures.
CALL A STORED PROCEDURE
& Untitled - Notepad 2] x] 45 Untitled - Notepad =S & Untitled - Notepad MEE all Stored Procedure - Microsoft Internet Explorer
Eile  Edit Search Help Eille  Edit Search Help Eile  Edit Search Help J Fle Edt View Favorites Tools Help | §
ﬁ:ﬁg’ﬁ; = 22323 = 2:;23 = | Bk - = - D & | @search GFavortes sty | By S oml 2
<title>Call Stored Procedure{/title> {title>Call Stored Procedure{/title> <{title>Call Stored Procedure{/title> JAddress |@ http://127.0.0.1:8080/examples/stored.jsp j 6o HLmks »
</fhead> </head> </head>
—{<%@ page import="java.sql.*" %3| <%8 page import="java.sql.=" %> <%@ page import="java.sql.=" %> =l
<body> <body> <body> Employee Phone Numbers
<h2>Employee Phone Numbers<{/h2> <h2>Employee Phone Humbers</h2> <h2>Employee Phone Humbers</h2>
<table border="1"> <table border="1'> <table border="1"> |]D Number | Name |Extensiun
<tr><th>ID Mumber <th>Hame<{th>Extension</tr> <tr><th>ID Humber<{th>Hame<{th>Extension</tr> <tr><th>ID Humber <th>Hame{th>Extension</tr> | | |
789 Sandra |1212
<% <% <%
—Class.forName("sun.jdbc.odbc.JdbcOdbeDriver™); Class.forMame({"sun.jdbc.odbc.JdbcOdbeDriver'); Class.forHame{'"sun.jdbc.odbc.JdbcOdbeDriver™); |888 |Barry |7777
Connection con = DriverManager.getConnection{"jdbc:odbc:mydatabase™); Connection con = DriverHanager.getConnection(”jdbc:odbc:nydatabase™); Connection con = DriverHanager.getConnection(”jdbc:odbc:mydatabase™); |444 |J0hanne |2222
alTabTeStatement cstm CallableStatement l:stmt|= l:lnn.|preparelcall("{r:all getLargeExtI}'l'ﬂ; CallableStatement|cstmt = con.prepareCall("{call getLargeExt}");
| [conm-close con.close(); ResultSet rs[= cstmt JexecuteQuery()];
%> %>
while (rs.next())
</table> <ftable>
</body> </body> out.print{"{tr><td>" + rs_getString{“employee_id"}) + "<{/td>"});
</html> <fhtml> out.print{"<td>” + rs.getString(“name”) + “{/td>");
out.print("<td>" + rs.getString(“extension™) + “{SEd></tr>");
con.close{);
%>
B |
=l =l :;;g:};§> | €] Done [ [ [BE Localintranet
= 1] Type the code that F To create the =3 Type = and the name E Between the braces, type A To create a Resultset 8 Type executeQuery(). i save the page with M The Web browser
creates the connection to  CallableStatement object of the Connection call followed by the name object to store the results LB Type the code that the .jsp extension and displays the results of
the database that contains that will allow you to call a stored | object followed by a dot. of the stored procedure you returned from the database, ype the code tha then display the JSP calling a stored procedure.

the stored procedure. procedure, type CallableStatement
followed by a name for the

CallableStatement object.

want to use.
—ﬂ Type prepareCall("{}").

uses the results of the

type ResultSet followed b
ype ResultSet tollowed by a stored procedure.

name for the ResultSet object.

= 7| Type = and the name of the

CallableStatement object
followed by dot.

page in a Web browser.




GET DATABASE INFORMATION

determine information about a database. Information
you can determine using the DatabaseMetaData
object includes a database program's configuration, the
features the database supports and information about
data stored in the database.

T he DatabaseMetaData object allows you to

To determine information about a database, you
first create a DatabaseMetaData object using the
getMetaData method of the Connection object
created when the connection was set up.

Once you create a DatabaseMetaData object, there
are several methods of the object that you can use to
determine specific information about the database to
which you are connected.

One common use of the DatabaseMetaData object

is to determine if a specific stored procedure exists on a
database server. Stored procedures allow you to perform
efficient queries on a database by storing and executing

the instructions for the queries on the database server

itself. You use the get Procedures method of the
DatabaseMetaData object to retrieve the names of
stored procedures available to the JSP page connected

to the database. Using three null values as the arguments
of the get Procedures method will retrieve a list of all
the available stored procedures.

The information returned from the database using the
DatabaseMetaData object is usually stored in a result set.
Once information has been retrieved from a database and
placed in a result set, you can retrieve the data from the
result set. For information about retrieving information

from a result set, see page 150.

Not all databases or database drivers will support all of

the methods available to the DatabaseMetaData object.
Typically, if a database or a database driver does not support
a method implemented by the DatabaseMetaData object,
an exception error will be generated. For information about
error handling, see page 174.

GET DATABASE INFORMATION

Eile Edit Search Help

i Untitled - Notepad E =

A Available Stored Procedures - Microsoft Internet Explorer ) - 1= x|

| Ele Edt View Favortss Took Help |

<html>

<head>

<title>Available Stored Procedures<{/title>
</head>

<%@ page import="java.sql.*" %>

<body>

<h2>Available Stored Procedures</h2>

<ul>

<%

Class.forName("sun.jdbc.odbc.JdbcOdbcDriver™);

Connection con = DriverManager.getConnection("jdbc:odbc:mydatabase™);

I 1
DatabaseMetaData dbMeta | = con.getHMetaData();
ResultSet rs|= dbieta.getProcedures(null, null, nullﬂ;

[
while{rs._next())
out.print("<1i>" + rs.getString(3));

con.close{};
%>

<ful?
</body>
</html>

/\N"
—B To create a result
set, type ResultSet

followed by a name for
the ResultSet object.

1 Type = and the name
of the DatabaseMetaData
object followed by
.getProcedures(). Between
the parentheses, type the

—n To retrieve information
about the database to which a
connection has been created,
type DatabaseMetaData
followed by a name for the
DatabaseMetaData object.

= 2| Type = and the name of
the Connection object
followed by .getMetaData().
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arguments for the method.

| «pack « = - @ [0 | @oeach [EFavaries (BHisoy Y- S EH B

| Address [&] htp://127.0.0.1:8080/examples/ getinformation j=p =] &to H Links »

=]
Available Stored Procedures

e getALL;1
e getBig:l
e getExt;1
e getLarge;l
e getNow;l

&) Done [ [ [ Intemet

B The Web browser

displays the result of
retrieving information
about a database.

E save the page with
the .jsp extension and
then display the JSP
page in a Web browser.

COMMONLY USED METHODS OF THE DatabaseMetaData OBJECT

WORK WITH DATABASES

There are several methods of the DatabaseMetaData any of the following methods in your JSP code, you

object that you can use to determine information
about a database. For a complete list of the methods

to verify whether the program supports the method

supported by the DatabaseMetaData object, consult  you want to use.
the java.sql package documentation. Before using

should check your database program's documentation

boolean allProceduresAreCallable ()

Determines whether a user can call all the procedures returned
by the getProcedures method.

ResultSet getCatalogs ()

Returns the catalog names that the database contains.

Connection getConnection ()

Returns the ID of the connection that produced the
DatabaseMetaData object.

String getDatabaseProductName ()

Returns the name of the database program.

String getDatabaseProductVersion ()

Returns the version number of the database program.

String getDriverVersion ()

Returns the version number of the JDBC driver.

int getMaxColumnNameLength ()

Returns the maximum length allowed for column headings.

int getMaxConnections ()

Returns the maximum number of active connections the
database can support at one time.

int getMaxRowSize ()

Returns the maximum length allowed for a row.

int getMaxStatementLength ()

Returns the maximum length allowed for an SQL statement.

ResultSet getProcedures (String
catalog, String schemaPattern,
String procedureNamePattern)

Returns the stored procedures available in the database.

String getSQLKeywords ()

Returns a comma-separated list of all the SQL keywords from
the database.

ResultSet getTableTypes ()

Returns the table types available in the database.

String getUserName ()

Returns the user name used to access the database.

boolean

isReadOnly ()

Indicates whether the database is in read-only mode.

boolean

supportsBatchUpdates ()

Indicates whether the driver supports batch updates.

boolean

supportsMultipleResultSets ()

Indicates whether you can create multiple result sets at once.

boolean

supportsNonNullableColumns ()

Indicates whether you can specify that columns must
contain data.

boolean

supportsOuterdJoins ()

Indicates whether outer joins are supported.

boolean

supportsStoredProcedures ()

Indicates whether you can use stored procedures with
the database.

boolean

usesLocalFiles ()

Indicates whether the database stores tables in a local file.
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WORK WITH DATABASES

To use a JavaBean you created to access a database, you use

<pecity which column inthe databace you wan 10 accese. Te
pecify whic ; .

USING A JAVABEAN TO ACCESS A DATABASE U the appropriate getier method of the JovaBean ecuired o

retrieve the information.

A

ccessing a database from a JSP page requires large JavaBean to connect to the database. The constructor method
amounts of Java code. You can use a JavaBean to should also include the code to retrieve information from the
separate the code that performs this task from the database and store the information in a result set.
. <html> The first three names in the database are:
HTML code in the JSP page. L . . <head> 3
Retrieving information from a result set must be done using . . .
. . <jsp:useBean id="DbBean" scope="session" class="GetDbInfo" />
The code required to create a JavaBean that accesses a JavaBean properties. You can create a property and getter s o " e H James
e b " N <Jjsp:setProperty name="DbBean" property= />
database is similar to that used to access a database directly method for each column in the database you want to be </head> u Steve'n
from a JSP page. To retrieve information from a database, you made available through the JavaBean. For more information <body> B Marcia
must set up a connection to the database and then create a about getter methods, see page 128. You should declare the The first three names in the database are:
result set to store the retrieved information. ResultSet object and properties in the body of the class. <ul>
v : — - f initializati If you declare the object and properties elsewhere, such as ;;r (Rt X - 05 % < 3; x44)
tom;(c:-in tcl:ea € chons /r\uc or ;ne to otﬁerdogm Lﬂ' talization within a method of the class, the getter methods may not i o !
06 () LIS SRR, /) EeNSIAIETER i) 02 s s be able to access the result set or the properties. s
name as the class and is executed when the JavaBean is lis<jsp:getProperty name-"DbBean” property—'name’ /s</1is
instantiated. The constructor method for a JavaBean that When using a JavaBean to access a database, errors may o '
accesses a database may load the appropriate drivers and occur. You should ensure that the JavaBean includes try }
connect to the database. You use the Class.forName blocks and catch blocks to handle any errors. %>
statement to specify the name of the driver you want to load. </ul>
A Connection object in the constructor method allows the </body>
</html>
.
USING A JAVABEAN TO ACCESS A DATABASE
i Untitled - Notepad _ & 4 Untitled - Notepad & 4 Untitled - Notepad _|& i Untitled - Notepad _ &
Eile Edit Seach Help File  Edit Seach Help Ele Edit Seach Help Eile Edit Seach Help
import java.sql.=; import java.sql.=x; Class.forName("sun.jdbc.odbc.JdbcOdbcDriver™); try
y ¢
public class GetDbInfo| public class GetDbInfo catch{ClassHotFoundException e) Connection con =
{ { { DriverManager .getConnection(" jdbc:odbc:mydatabase™);
ResultSet rs; ResultSet rs; /*Code to handle error=/ Statement stmt = con.createStatement();
— String name; 3 rs = stmt.executeQuery{"SELECT * FROH Employees™);
)
public GetDbInfo() public GetDbInfo() try catch{SQLException e)
{ {
|I:lass.FurNamE("sun.jdhc.udh[:.th[:[ldh[:Drqur"); try |_ Connection con = /*Code to handle error*/
H { Drivertanager.getConnection("jdbc :odbc:mydatabase™); H
Class.forName({"sun.jdbc.odbc.JdbcOdbcDriver™); Statement stmt = con.createStatement(); H
! rs = stmt.executeQuery("SELECT = FROM Employees');
catch(ClassHotFoundException e) ¥ public String getHame({}
- { catch{SQLException e) 4
F+Code to handle error=/ { try
} /#Code to handle error=/ {
3 rs.next();
Connection con = 3 name = rs.getString(2);
Drivertanager.getConnection("jdbc:odbc:mydatabase™);
Statement stmt = con.createStatement(); public String getMame() catch{SQLException e)
rs = stmt.executeQuery{"SELECT * FROM Employees™);
¥ rs.next(); /=Code to handle error=/
name = rs.getString(2); H
H
return name; return name;
y y
; y

/W /V\T -
—l Type the code that imports El Type the code that —E Create a try block and a 7] Type the code that 1 Create a try block Type the code that [ Create a try block and a 12] Copy the compiled

the java.sqgl package and creates the constructor catch block that will handle any retrieves information and a catch block that creates the getter method catch block that will handle class file to the appropriate

creates a JavaBean class. method for the JavaBean. | exceptions that may be thrown from the database and will handle any exceptions that will retrieve information  any exceptions that may be directory on your Web
when loading the bridge driver. stores it in a result set. that may be thrown when from the record set and thrown while accessing the server.

A Type the code that declares a =4 Type the code that

. . . retrieving information return the value of a database.
ResultSet object and declares  loads the bridge driver. = 6 Type the code that creates g e M You can now use the
. , - from the database. property specified in step 2. e .
a property for each column in a Connection object that i save the file with the .java JavaBean to access a
the database you want to be specifies the location of the extension and then compile database in your JSP pages.
able to access from a JSP page. database you want to connect to. the source code for the file.
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INTRODUCTION TO EXCEPTION ERRORS

n exception error occurs when a problem is
encountered during the processing of a JSP page.
When an exception error occurs, an object that
stores information about the error is created. Error
handling is achieved by accessing the properties of
this object.

The two main types of exception errors are
RuntimeException errors and Error exception errors.
RuntimeException and Error are the names of the
classes that create objects when one of these types of
errors is encountered.

RuntimeException errors are the most common type of
exception error. These errors can arise from a variety
of problems ranging from simple mathematical errors,
such as dividing a number by zero, to more complex
programming errors, such as specifying an incorrect
type when attempting to cast an object.

Error exception errors occur when a problem related
to the processing environment arises. For example,

a problem with the Java Virtual Machine or a problem with
a supporting file that is required by a JSP page will generate
an Error exception.

Encountering an exception error does not necessarily mean
that the processing of a JSP page must stop. Some errors
can be handled within the code for the page. For example,
you can create a try block and a catch block to handle
exception errors that could potentially arise when a section
of code is processed. This allows your code to recover from
an exception error. For information about creating a try
block and catch block, see page 176.

Some exception errors cannot be recovered from. For
example, an Error exception error generated by a problem
with the Java Virtual Machine cannot be fixed within the
code for a JSP page. In such cases, the object can be
accessed to determine valuable information about the
error and how it may have been caused.

RUNTIMEEXCEPTION ERRORS

& Untitled - Notepad _[=]x]
File Edit Search Help

<html> =
<head>

<title>Item Costs</title>

</head>

<body>

<h1>Item Costs by Product in Stock</h1>

<%

int itemAQuantity = 45;

int itemAGrosscost = 945;

int itemAltemcost = itemAGrosscost/itemAQuantity;
int itemBQuantity = 8;

int itemBGrosscost = 1825;

int itemBItemcost = itemBGrusscust/itemﬂuuantity;|

i
a

<h3>Product A</h3>
<{p>There are <%= itemAQuantity %> units of Prpduct A in stock.<br>
The item cost of Product A is <%= itemAltemcopt %>.

</p>

<h3>Product B<{/h3>
<p>There are <%= itemBQuantity %> units of Prpduct B in stock.<br>
The item cost of Product B is <%= itemBItemcopt %>.

/3 htp://127.0.0.1:8080/examples/costs jsp - Microsoft Internet Explorer

Fie Edt Wiew Favoies Tooks  Help |

GBack - = - D &Y | @ Search | G Favorites History | By S (] - Qo

HANDLING ERRORS

.

Although exception errors can arise from a wide
variety of situations, the situations can be grouped
into three general categories.

Logical Errors

Logical errors are the most common type of errors
and usually result when a programmer has not
validated parameters or values before performing
an action. An example of a common logical error
is dividing a number by zero.

Standard Errors

Most of the methods that make up the Java class
library contain code that will generate errors when
certain situations arise. For example, an error will
result if you use a number where a string is expected
or assign a value to an array element that does not
exist.

Program Errors

Problems with the Java Virtual Machine or a Web
server that processes Java code can cause errors to
occur. Applications that are not yet stable, such as
beta releases, are more likely to generate errors.

ERROR EXCEPTION ERRORS

& Untitled - Notepad
File Edit Search Help

— 5] x] =} http://127_0.0.1:8080/examples/process.jsp - Miciosoft Intemnet Explorer

File Edit “iew Favoites Tooks Help

Address I@ hittp:#/127.0.0.1:0080/ examples/costs jsp

j @G HL\nks &

<html>
<head>

Bl EBak - = - D &} | @search GFavoites Aoy |Ey- S @ - 5 2

Address I@ hittp:/#127.0.0.1:8080/ examples/process.jsp

Error: 500

Location: /fexamples/costs.jsp
Internal Servlet Error:

org.apache. jasper.JasperException: / by zero

at org.apache. jasper.runtime. J3pServiec§Ioplervietirapper . loadltlece;
at org.apache. jasper.runtime.JspServlet§JspServietliirapper.service (Js
at org.apache. jasper.runtime,JspServlet,servicedspFile (Jsplierviet. ja
at org.apache. jasper.runtime. Jspfervlet.service (JapServliet. javai3ed)

at jawax.servlet.http.HttpServlet.service (HotpServlet.java:853)

at org.apache. tomcat,.core, ServlecWrapper . handleRegquest (Servletlrappe
at org.apache. tomeat . core., ContextManager . service (ContextManager . java

at org.apache, jasper.runtime.JspServleciIspServletUrapper. load (JspSe—

<jsp:useBean class="formjavabean.processBean"
scope="session"/>

j @ Go “Lmks &

id="processFormBeanld"

<rp> at org.apache.tomcat.service. http.HotpConnectionHandler . processconne:
at org.apache. toncat,.service, TepConnectionThread, run (Simp leToepEndpoi
< /body> | at jawva.lang.Thread.run(Unknown Source) | >
</html> d L
=l €] Done |4 Intemnet

<title>processForm{/title>
</head>
<body>

<h1>Welcome,
<jsp:getProperty name="processFormBeanld” prop
</h1>

<br>You selected the following location:<br>
<jsp:getProperty name="processFormBeanld" prop

</body>
</htnl>

B A RuntimeException
error is typically generated
by an error in the code for
a JSP page.

M In this example, the JSP
page contains code that
divides a number by zero.
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B When the JSP page is
displayed in a Web browser,
a message appears displaying
information about the
RuntimeException error.

jep:setProperty name="processFormBeanld™ proferty="="7

Error: 500

Location: /fexamples/process.jsp

erty="userNane"/> Internal Servlet Error:

org.apache. jasper.JasperException: Unable to load class formjavabean.process

erty=""location"/> at org.apache.jasper.cowpiler.BeanRepository.yetBeanType (BeanReposit:

4]

at org.apache. jasper.compiler.GetPropertyGenerator. generate (GetPrope:
at org.apache.jasper.compiler.JspParseEventListener$Generatorliirapper
at org.apache.jasper.compiler.JspParseEventlistenser.generatelll (JspP:
at org.apache.jasper.compiler.JspParseEventListener.endPageProcessim
at org.apache.jssper.compiler.Compiler.compile (Compiler.java:183)

at ordg.apache.jasper.runtime . JspServiet, loadISP (Jsplervler, javai 413)
at org.apache.jasper.runtime.JspServleciJapServietirapper. loadIfNece:
at org.apache.jasper.runtime.JspServletiJspServletlirapper.service [(J=s
at org.apache.jasper.runtime.Jspierviet.servicedspFile (Jspierviet, ja
at org.apache.jasper.runtime.Jsplerviet.service (Japfervlet. javar369) ¥

3

;I @ Done

[ | intemet

B An Error exception
error is typically
generated by a problem
with the environment
that processes a JSP page.

M In this example, the
JSP page contains code
that attempts to access
a JavaBean that does
not exist.

B When the JSP page
is displayed in a Web
browser, a message
appears displaying
information about the
Error exception error.
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CREATE A TRY BLOCK AND CATCH BLOCK

f a section of code in a JSP page may generate an
exception error, you can create a try block and
a catch block to handle the error.

A try block detects if an exception error has occurred
in a section of code. To create a try block, use the
keyword try and surround the code that may cause
an exception error in braces.

A catch block contains the code that is executed when
the try block detects an error. The catch block must
immediately follow the try block. To create a catch
block, use the keyword catch and enclose the code you
want to execute in braces. The catch keyword is followed
by a parameter enclosed in parentheses. The parameter
specifies the class of the exception error and a name for
the object that is created when the error occurs.

A catch block can only catch the type of exception error
specified by the parameter. If the try block generates a

different type of exception error, the code in the catch
block will not be executed.

When an exception error occurs in a line of code, the line
of code is said to throw an error. When a line of code in

a try block throws an error, the processing of code in the
try block stops immediately and any remaining statements
in the try block are not executed. The catch block
catches the error thrown by the try block and processing
continues on the first line of code in the catch block.

The code in a catch block can display a customized error
message to notify a user that an error has occurred. The
customized error message should be specific to the error
and easy to understand. When a try block and catch
block are not used to handle errors, Java generates cryptic
error messages that can be difficult to comprehend.

HANDLING ERRORS

N
As with any Java code, there are strict rules governing the
scope of variables used in try and catch blocks. Variables
declared in a try block are not available for use in the
catch block. In the following example, the locationMessage
variable is not available in the catch block.
Example:
try
{

String locationMessage = "determining item cost";

int itemCost = itemGrossCost / itemQuantity;

out.print ("Each item costs " + itemCost);
catch (ArithmeticException e)

out.print ("Error has occurred at " + locationMessage);
The above code can easily be rewritten to change the scope
of the locationMessage variable so that it is available to both
the try and catch blocks.
String locationMessage = "";
try
{

locationMessage = "determining item cost";

int itemCost = itemGrossCost / itemQuantity;

out.print ("Each item costs " + itemCost);
catch (ArithmeticException e)

out.print ("Error has occurred at " + locationMessage);

J

CREATE A TRY BLOCK AND CATCH BLOCK

File Edit Search Help

.,J Untitled - Hotepad

File Edit Search Help

ﬂ Untitled - Notepad i

<html>

<head>

<{title>Item Costs</title>
{/head>

<body>
<h2>Item Costs</h2>

<%
int itemQuantity = 8;
int itemGrossCost = 945;

try

int itemCost = itemGrossCost / itemQuantity;
out.print(“Each item costs " + itemCost);

%>|
{/body>
</html>
- e
=1 Type the code F1 7o create a try block,
that will generate enclose the code that will
an exception error. generate an exception error
in braces.
—E1 On the line directly above
176 the opening brace, type try.

<html>

<head>

<title>Item Costs</title>
</head>

<body>
<h2>Item Costs</h2>

<%
int itemQuantity = 8;
int itemGrossCost = 945;

try
{

int itemCost = itemGrossCost /7 itemQuantity;

File Edit Search Help

:‘ Untitled - Notepad

2} Item Costs - Microsolt Intemet Explorer
J File  Edit View Favortes Toaols Help

out.print{"Each item costs " + itemCost);

il | 1
catchanlthmetlcExcept10n|q”
|

%>

<fbody>
</html>

/\N

6 Type a name for
the object that will
be created when an

—1 To create a catch block, type
catch() on the line immediately
following the try block.

exception error is

—E Between the parentheses, type thrown.

the class of the exception error that
will be thrown by the try block.

gntmg | wBack + = - @ [ A} @oeach [EFavaies (BHisoy Y- S EH B
ea
<title>Item Costs</title> | Adress [ @] hitp. #/127.0.0.1:8080/examples/iyandcatch isp = @to HLmks »
</head> d
<body> Item Costs
<h2>Item Costs<{/h2>
o |En’or has occured: possible division by zero. |7
<
int itemQuantity = 8;
int itemGrossCost = 945;
try

int itemCost = itemGrossCost / itemQuantity;

out.print{“Each item costs " + itemCost);
H
catch{ArithmeticException e)

out.print{"Error has occured: <b>possible division by zero.<{/b>"};
H
</body>
</html>

=
2] Dane [ [ [ Intemet
Type the code you E] save the page with M The Web browser

want to execute when the

catch block is processed.
Enclose the code in braces.

the .jsp extension and
then display the JSP
page in a Web browser.

displays the result of
creating a try block
and catch block.
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HANDLING ERRORS

( )
EXIH When using multiple catch blocks, you may want to add
' a finally block to your code. A f£inally block executes
a section of code regardless of which catch block is processed.
CATCH MULTIPLE EXCEPTION ERRORS The £inally block must immediately follow the last catch block.
Example:
for(int x = 0; x < itemQuanity.length; x++)
[though a try block may be capable of throwing between the try block and the first catch block. You also {
different types of exception errors, a catch block cannot place lines of code between any of the subsequent try
can catch only one specific type of exception error. catch blocks. . . . .
You can create multiple catch blocks to catch different . . itemCost [x] = itemGrossCost[x] / itemQuanity(x];
types of exception errors. When using multiple catch blocks, the order of the'catch out.print ("<br>Item " + x + " costs " + itemCost(x]);
blocks is important. For example, since the Exception . _ .
When a catch block is created, the exception error class class is a superclass of the RuntimeException class, a catch (ArithmeticException e)
the block can handle is specified. If the try block throws catch block that uses the Exception class will catch most { out..print ("<brsAn ArithmeticException error has occurred.) ;
an exception error of a different class, the code in the of the exception errors thrown by a try block. If you place } P P Y
catch block will not be executed. A try block that a catch block that uses the Exception class before other catch (ArrayIndexOutOfBoundsException e)
contains a complex section of code may throw different catch blocks in your code, the code in the other catch {
types of exception errors. Creating multiple catch blocks blocks may never be executed. As a rule, you should place out.print ("<br>An ArrayIndexOutOfBoundsException error");
allows a section of code to be executed for each type of catch blocks that handle exception error subclasses before out.print(fihagioccurred 2N
exception error the try block throws. catch blocks that have a broader scope. iinall
4
The first catch block must immediately follow the try R
block and each subsequent catch block must be placed | out.print (*<hr>");
one right after the other. There cannot be any lines of code }
. J

TCH MULTIPLE EXCEPTION ERRORS

& Untitled - Notepad HEE & Untitled - Notepad MEE & Untitled - Notepad MEE ZJ Catch Multiple Exception Errors - Microsoft Internet Explorer
File Edt Search Help File Edt Search Help File Edit Search Help I Fle Edit View Favoites Tools Help |
<html> = <head> | <body> = R B o]
<head> (titledCatch Multiple Exception Errors</titled wbak - 9 - @[3 4| Quseach GaFavoiess Pison |5 S B
<title>Catch Multiple Exception Errors</title> <fhead> <b>Item Costs</b><br> Agdreggl@ http: 127 0.0.1:- 8080/ emamples/catchenars jsp j & Go HLmks 4
</head> <body>
<body> <% |
<b>Item Costs</b><br> int[] itemGrossCost = {288, 42, 44, 156}; Ttem Costs
<b>Item Costs<{/b><br> int[] itemQuanity = {28, @, &4, 12};
<% int[] itemCost = new int[3];
<% int[] itemGrossCost = {280, 42, 44, 156}; ItemU_costs_H )
int[] itemGrossCost = {28@, 42, 44, 156}; int[] itemQuanity = {28, @, 4, 12}; for{int x = 0; x < itemQuanity.length; x++) An ArthmeticException error has occurred
int[] itemQuanity = {20, 0, 4, 12}; int[] itemCost = new int[3]; { Ttem 2 costs 11
int[] itemCost = new int[3]; . . . try An ArrayIndexOutOB oundsEsception error has occurred.
For(int x = B; x < itemQuanity.length; x++) {
for(int x = 8; ® < itemQuanity.length; x++)| itemCost[x] = itemGrossCost[x] / itemQuanity[x];
{ try out.print(“<br>Item " + x + " costs " + itemCost[x]);
try { H
M { itemCost[x] = itemGrossCost[x] / itemQuanity[x]: catch{ArithmeticException e)
itemCost[x] = itemGrossCost[x] / itemQuanity[x]; out.print({"<br>Item " + x + " costs " + itemCost[x]);
out.print(''<br>Item " + x + " costs " + itemCost[x]); out._print{"<br>An ArithmeticException error has occurred.");
} catch{ArithmeticException e} ¥
catch(ArrayIndex0Out0fBoundsException e}
H out.print{"<{br>An ArithmeticException error has occurred."); {
out._print{"<br>An ArrayIndexOut0fBoundsException error");
out.print{" has occurred."});
</body> H }
</html> %> 1
L oy L
</body> =l
| </html> | </body> 4| &1 Done [ [ [ ntemet
= 1| Type the code that H Type the code that = 3 Type the code that creates Type the code that creates H save the page with M The Web browser
will generate multiple creates a try block. a catch block to handle a catch block to handle the .jsp extension and displays the result
exception errors. exception errors of the exception errors of the then display the JSP of catching multiple
ArithmeticException ArrayIndexOutOfBounds page in a Web browser. exception errors.
class. Exception class.
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HANDLING ERRORS

( )
Appjy Although the main purpose of a try block is to identify code
il that may generate an exception error, a try block can also
be used with a £inally block to save you time when typing
code. For example, if a series of if statements will all have
CREA I E A FINALL l BLOCK the same result, you can place the if statements in a try
block and the result in a £inally block. This saves you
. from having to type the same result for each if statement.
hen a try block throws an exception error, When a try block uses a finally block, a catch §lohp
the processing of code in the try block stops block is not required. If a catch block is used, the
and any remaining statements in the try finally block must immediately follow the catch
block are not executed. This can cause problems if block. If a catch block is not used, the £inally block try
the try block contains code that is important to the must immediately follow the try block. There can be . o
execution of your JSP page. To ensure important code no lines of code between a £inally block and a catch if (Wmntmgscloore > 10)
is executed regardless of whether an exception error is or try block. o retwm LY
A i if (winningScore > 20)
thrown, you can place the code in a £inally block. . ) . return 20
When a JSP page containing a £inally block is processed, if (wiveringScore > 30)
To create a £inally block, use the keyword £inally the code in the try block is executed first. If an error is retu]:%rll 30: g
and enclose the code you want to execute in braces. thrown, the code in the appropriate catch block is then } '
A f£inally block is useful for performing tasks that executed. The code in the £inally block is executed finally
'tidy up' a JSP page. For example, it is common for a last. The £inally block is executed whether or not an {
finally block to contain code that closes a connection exception error occurs and regardless of the type of out.print ("The winning number has been determined.");
to a database or finishes writing data to a file. exception error thrown. }
There are strict rules governing the scope of variables
used in try, catch and £inally blocks. Variables
declared in a try or catch block are not available
for use in a £inally block. The winning number has been determined.
. J
CREATE A FINALLY BLOCK
& Untitled - Notepad MEES & Untitled - Notepad MEE & Untitled - Notepad MEE 5 Item Costs - Microsoft Intemet Explorer
File  Edit Search Help File  Edit Search Help File  Edt Search Help Il Fle  Edt Wiew Favortes Ioos Help |
22::5; = ::;25; = é:gg‘;; = daBack + = - at | Qi Search (3 Favorites S History | Ev-SmE2
<title>Item Costs</title> <title>Item Costs</titled> <title>Item Costs</title> Adess [@] btip:/127.0.0.1 8080/ examples finalyblock fsp ~| @60 HLmks 2
</head> </head> </head>
<body> <body> <body> |
<h2>Item Costs</h2> <h2>Item Costs</h2> <h2>Item Costs</h2> Item CDStS
<% <% <% An Error has occurred determining the cost
String locationMessage = “Creating Variables™; String locationMessage = “Creating Variables™; String locationMessage = “Creating Variables™; Ttems in stock =0
int itemQuantity = 8; int itemQuantity = 8; int itemQuantity = 8;
int itemGrosscost = 945; int itemGrosscost = 945; int itemGrosscost = 945;
int itemCost; int itemCost; int itemCost;
try try try
{ { i
itemCost = itemGrosscost/itemQuantity; itemCost = itemGrosscost/itemQuantity; itemCost = itemGrosscost/itemQuantity;
3
Icatch({ArithmeticException e) catch{ArithmeticException e}
%> 1 out.print(“An Error has occurred determining the cost.<br>"); out.print{"'An Error has occurred determining the cost.<br>"};
3 y
<fbody> finally| finally
</html>
out.print({”Items in stock = " + itemQuantity); —
%> [— ¥
%
</body> =l
4| </html> = </body> 4| &] Done [ [@ Intemet
= 1| Type the code that will H Type the code that = 3 Type the code that Ed To create a finally Type the code you [ save the page with M The Web browser
generate an exception error. creates a try block. creates a catch block. block, type finally on the want to execute when the .jsp extension and displays the result of
line immediately following the £inally block is then display the JSP using a finally block.
the catch block. processed. Enclose the page in a Web browser.

code in braces.




REDIRECT TO AN ERROR PAGE

HANDLING ERRORS

( )
) . Eij On most Web servers, the default value for the Information available to the JSP page,
here are many types of exception errors that can be when an exception error occurs. For example, you may ' autoFlush attribute of the page directive is such as application values, session values
generated by the JSP pages in a Web site. Instead want to display a user-friendly page that provides clients true, which means that the buffer is set to and data stored in a request object, will
ﬁf trY'"flédtO catch each SPeC“}C type P?f eg(lgeptlon with helpful instructions. automatically flush when it is full. When the buffer not be available to the error page. For
error that could occur, you can configure the ages to . . i i ion i i i
roct o Y a 8 J TP? g To redirect a JSP page to another page in the event of an |s.ﬂuslhed, information in the buffe}’ is sent to a example, if the JSP page processes data
WIS WO T [PREHE WiaTel &l @il @ediin, LLs G i th B ttribute of th client's Web browser. If the buffer is flushed before from a form, the error page will not be
be a JSP page or other type of Web document exception error, you use the errorPage attribute of the ; " ‘ .
page can pag Yp ’ aqe directive. For more information about the oage a JSP page is redirected to the error page, an able to access the form information.
such as an HTML document. page. ' (e Pad additional error will be generated. To avoid this
directive, see page 74. The errorPage attribute takes you can set the value o?the coFlush attribate
When an exception error occurs in a JSP page, the Web the URL of the error page, enclosed in quotation marks, h autoriush at : ;

p e JSP pag 4 pag q t to false when using the errorPage attribute. When an exception error occurs in a JSP
server stops processing the page and sends an error as its value. The URL of the error page must be a relative page that uses an error page, the Web
message to the Web browser to notify the client about the URL. This means that the JSP page and error page must Example: server stops processing the J,SP page
e}:ro.r. fThe type o(j.exlceptclio.n eLror that occurs de::/rhrr;lne; be stored on the same Web server. <@ page autoFlush="false" errorPage="error.jsp" %> executes the page directive and processes
the information cispiayed In the error message. fle the Multiple JSP pages can use the same error page. You the code in the error page. The Web server
error information generated by the server may be useful P lud phg direction i . pag h does not return to the JSP page
to someone troubleshooting the JSP page, the information must include the re 'reﬁt'o" instructions on each JSP :
is usually not helpful to clients. Creating an error page [PEIZS O SELIE LD LS UitD EIE [P L y
allows you to determine the information that a client sees

REDIRECT TO AN ERROR PAGE
% ed otepad 2 ed otepad 2 ed otepad k. HTTP 404 Not Found - Microsoft Internet Explorer
File Edit Seach Help File Edit Seach Help File Edit Seach Help @5 BN Wy Foalts Lwb b
<html> (%R page errurPage='1errur.jsp|" 2)| (%R page errorPage="error.jsp” %> wBack - = - @ (2] 4| Dseach GFavories Fioy |- S - H B
<head> I T Adess [@] brtp:/127.0.0.1 8080 erarples/redrectsp = @60 H Lirks *
<title>Error Hessage</title> <html> <html> =]
<fhead> <head> <head> |The TEF page you were viewing has generated an efror |—
<{body> <title>Welcome{/title> <title>Welcome{/title
</head> </head>
The JSP page you were viewing has generated an error. <body> <body>
</body> <h1>Welcome to my Web site.{/h1> <h1>Welcome to my Web site.{/h1>
</html>
<%
</body> —int x = 1/8;
</html> %>
</bodyz
</html>
|
€] Done ,_,_|Q Internet
CREATE AN ERROR PAGE H save the page on REDIRECT A JSP PAGE F Between the quotation = 3| Type the code that B save the page with B The Web browser

. TO AN ERROR PAGE i i i i
El in a text editor, create the Web server. A PAC marks, type the URL of will generate an error. the jsp extension and displays the result of
the page you want to 0 On the first line of code the error page. then display the JSP redirecting to an error

display when an error
occurs.

in a JSP page you want to
redirect to an error page, type
<%@ page errorPage="" %>.

page in a Web browser.

page.




CREATE A DETAILED ERROR PAGE

information about an exception error that has occurred

in a JSP page. Accessing detailed information can help
you troubleshoot the page. You can choose to simply display
the detailed information about an exception error or you can
log the information in a file or database.

Y ou can create an error page that accesses detailed

When a JSP page generates an exception error of the
Exception class, an exception object is created. The
object holds information about the exception error. You
can access the exception object in an error page to
find detailed information about the error that occurred.

To make the exception object available to an error page,
you use the isErrorPage attribute of the page directive.
For more information about the page directive, see page 74.
The isErrorPage attribute can have a value of either true
or false. A value of true will make the exception object
available to an error page. False is the default value of the
isErrorPage attribute.

CREATE A DETAILED ERROR PAGE

The getMessage method of the exception object can be
called to access an error message that describes the type of
error that has occurred. You can use an expression to display
the information returned by the getMessage method. Some
exception errors do not have an error message associated
with them. In this case, the getMessage method will return
a null value. For more information about the methods of the
exception object, refer to the Java SDK documentation.

To redirect a JSP page to a detailed error page in the event

of an error, you use the errorPage attribute of the page
directive. The errorPage attribute takes the URL of the
detailed error page, enclosed in quotation marks, as its value.
The URL of the detailed error page must be a relative URL.

HANDLING ERRORS

~
EXIH The exception object is only available to the detailed error The tostring method of the
' page. However, there are techniques you can use to make exception object can be used to
the information in the exception object available to other display the class name of an exception
JSP pages. For example, in the detailed error page, you can error. The result of the toString
use the setAttribute method of the session object to method may also contain the information
store the error message as a session value. returned by the getMessage method.
Example: Example:
<% <%= exception.toString() %>
session.setAttribute ("errorMessage", exception.getMessage());
%>
Returns:
java.lang.ArithmeticException: / by zero
You may be able to use the getLocalizedMessage
method of the exception object to access even more
detailed information about an exception error. However,
in most cases, the getLocalizedMessage method
returns the same information as the getMessage method.
Example:
<%= exception.getLocalizedMessage () %>
J

File Edit Seach Help

File Edit Seach Help

<%@ page isErrorPage="true" %>|
<hEml>

<head>

{title>A Detailed Error Page</ftitle>
{/head>

<body>

The JSP page you were viewing generated an error.
<p>The type of error appears to be:<br>

</body>
</html>

&1 On the first line of

code in the error page, type

<%@ page isErrorPage="true" %>
to access the exception object.

184

%@ page isErrorPage="true" %>
<html>

<head>

{title>A Detailed Error Page</title>
</head>

<body>

The JSP page you were viewing generated an error.
<p>The type of error appears to be:<br>

[ T
<%=|exception.getHessage ()| %>|
T

</body>
</html>

A Type exception.getMessage()

"——--.________-—-—-.____-—-"

3] Type the code that
displays the error message
on the detailed error page.

where you want to access an
error message.

£ save the page on the
Web server with the .jsp
extension.

= ed - Molenad 2 A Detailed Enor Page - Microsoft Interet Explorer
Fie Edit Seach Help Fle Edit View Favoites Toos Help |
<%@ page errorPage="error.jsp” z>| daBack + = - at | Qi Search (3 Favorites S History ||%- SmEEL2
ChEtnl> Adess [@] brtp:/127.0.0.1 8080 erarples/redrectp ~| @60 H Links »
<head> = |
<title>A Page with an Error</title> The TSP page you were viewing generated an error,
</head>
<body> The type of error appears to be
<h2>Welcomet<{/h2> Iby zero
<%
int x = 1/8;
S
</body>
</html>
=
— €] Done [ [@ Intemet
REDIRECT A JSP PAGE TO E Type the code that B Save the page with M The Web browser

A DETAILED ERROR PAGE

—El On the first line of code
in a JSP page, type the code
that redirects the page to
the detailed error page.

will generate an error.

the .jsp extension and
then display the JSP
page in a Web browser.

displays the result of
redirecting to a detailed
error page.




VERIFY THAT A FILE OR DIRECTORY EXISTS

WORK WITH FILES

( )
Eij Permissions may have been set for a file, affecting When specifying the path to a file or
hen working with files and directories, it is often Once you have created a File object for a file or directory, tEe }}ipes of tasks )fou C?In Iperform while workmglwnh dg.ectory for the argume]nt. of a Flblel
W necessary to verify that a file or directory exists you can use methods of the object to determine information t ﬁ lhe. For exa_r|1l1|l:)) N ZI res perdmlssmr)s can l:eg;.ll ate 0 JECt’ yolu can useha re a_tfl.ve okr] al solute
before performing an action. For example, you about the file or directory. You use the exists method to whether you WIh E able tohrea or write to the file. p?t h Aﬂre ative pat spevI:I ies the }?catlon
should verify that a file exists before deleting the file. This determine if the file or directory exists on the current system. Tof’determlne whether you have permission to read of the file or directory relative to the
is particularly important when working with files and The exists method returns a value of true if the file or a 'Le' use _the c;mliead meﬁhod of th? File ObJE?Ct' cur;]ent dlre'zctory. For e?ample, tfhle relatlv(ej:
directories located on a network, since events beyond directory exists and a value of £alse if the file or directory To determine whether you have permission to write path ../file.txt refers to a file name
your control can make the files and directories unavailable. does not exist. toa file, use the canWirite methoq of the File file that is Iocate.d in the parent directory
object. If you attempt to read or write to a file that of the current directory. An absolute path
To verify that a file or directory exists, you create a File The isFile method of the File object allows you to verify you do not have permission to work with, an error specifies the location of a file or directory
object that uses the path of the file or directory as its whether a file or directory represented by a File object is a will usually be generated. in relation to the root directory of the
argument. The class that is used to create a File object file, while the isDirectory method lets you verify whether Examble: storage system in which the file is stored,
is located in the java.io package. You must use the page the item is a directory. These methods return a value of ple: such as c: /data/examples/file.txt.
directive to import the java.io package before you can true or false, depending upon the type of the item. if (fileObject.canRead()) _ .
create a File Object. out.print ("You can read the file " + fileName);
You may want to store the path of the file or directory you if (fileObject.canWrite()) . .
want to check in a variable and then use the variable as the CIEgraiB(WEn e vrels e Hi2 BN 1 o mUeiEn)
argument for the File object. A path can also be submitted L )

by a form or retrieved from a database. When specifying
the path of a file or directory, you should use slashes (/).

VERIFY THAT A FILE OR DIRECTORY EXISTS

& Untitled - Notepad & Untitled - Notepad 48} Untitled - Notepad 3 Check for Files - Microsoft Internet Explorer I _ @] x]
Fle Edit Seach Help File Edit Seach Help File  Edit Seach Help File Edit View Favortes Tools Help |
<html> <html> <html> daBack + = - at | Qi Search (3 Favorites S History | Ev-SmE2

<head> <head> <head> " -
<title>Check for Files</title> <title>Check For Files</title> <title>Check for Files</title> giress (] hip:/1127.0.0.1 8080 evarmplesdveify b =zl @6 ||uns
</fhead> </head> </head> =]
<body> <body> <body>

The file c/dbfabeCorp.mdy exists and iz a file
—{<%& page import = “java.io.»" %3| <%@ page import = “java.io.*" %> (%@ page import = "java.io.*" %> The dircetory ofdb catete and is a drcctory
<% <Br <%t
—String fileMame = “c:/db/abcCorp.mdb™;| String fileName = “c:/dbfabcCorp.ndb™; String fileName = "c:/db/abcCorp.mdb™;
String dirHame = "c:/db™j}

%> %>

<% <% <%
File fileObject = new File(}; File fileObject = new File{/fileName)); File fileDbject = new File{fileName};
File dirObject = new File(dirMName)[

> Fileobject .exists()| a&[Fileobject.isFile()|—
_|if iFilel]hject.exists() Bl Filel]hject.isFile()L‘p
</body> %> out.print{"The file ™ + fileNHame + ™ exists and is a file<br>")};
</html>
</body> if (dirObject.exists() && diroObject.isDirectory())
</html> out.print{dirName + " exists and is a directory<br>™);
%
</body>
</htnl> =l

€] Done [ [@ Intemet

W

il To import the java. io package,
type <%@ page import = "java.io.*" %>.

1 To store the path of a file you
want to check in a variable, type
the code that assigns the path

to the variable.

El To create a File
object for the file, type
File followed by a
name for the File
object. Then type

= new File().

—J Between the parentheses,

—E To determine whether the

/—\N

[3 To determine whether
the file is a file, type the
name of the File object,
immediately followed by
.isFile().

type the name of the variable
that stores the path of the file
you want to check.

file exists, type the name of
the File object, immediately
followed by .exists().

= 7| Type the code that
uses the File object.

/—\N

El o verify if a directory
exists and is a directory,
repeat steps 2 to 7 for
the directory, except use
the .isDirectory ()
method in step 6.

El save the page with
the .jsp extension and
then display the JSP
page in a Web browser.

B The Web browser
displays the results of
determining whether a
file and directory exist.
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CREATE AND WRITE TO A FILE

write information to the file. A file could be created to

track how many times the JSP page has been accessed
or store data retrieved from a database. You can also use a
JSP page to create and write other JSP files.

g JSP page can be used to create a new file and then

You create a File object to specify a name and location for
the new file. You can then use the createNewFile method
of the File object to create the new file. You must use the
page directive to import the java. io package from the
Java class library before creating a new file.

Information is written to a file using an output stream. Stream
is the term typically used to describe one continuous line of
data. You use a FileOutputStream object to create an
output stream and specify the name of the File object that
represents the file you want to write to.

In order to write primitive data types to the output stream,
a DataOutputStream object must be created. You then

CREATE AND WRITE TO A FILE

associate the DataOutputStream object with the
FileOutputStream object.

You use a write method of the DataOutputStream object
to write information to the file. The method you should use
depends on the type of data you want to write to the file.

For example, if you want to write an integer value, you would
use the writeInt method.

After all the information has been written to the file, you can
use the close method of the DataOutputStream object
to close the output stream.

When you display the JSP page in a Web browser, the file
will be created and the information you specified will be
written to the file. You can open the file with the appropriate
program or use a JSP page to read the file.

WORK WITH FILES

The DataOutputStream object offers several
methods that can be used to write information
to a file. Each method writes a different primitive
data type or string value to the output stream.

writeBoolean (boolean value)

Writes a boolean value to the output stream.

writeByte (int value)

Writes a byte value to the output stream.

writeBytes (String value)

Writes a string of byte values to the output stream.

writeChar (int value)

Writes a char value to the output stream.

writeChars (String value)

Writes a string of char values to the output stream.

writeDouble (double value)

Converts the double argument to a 1ong value and
writes the 1ong value to the output stream.

writeFloat (float value)

Converts the £1oat argument to an int value and
writes the int value to the output stream.

writeInt (int wvalue)

Writes an int value to the output stream.

writeLong (long value)

Writes a 1ong value to the output stream.

writeShort (int wvalue)

Writes a short value to the output stream.

File Edit Seach Help

4 Untitled - Notepad E E

4% Untitled - Notepad _

File Edit Seach Help

<htmnl>
<head>
<{title>Create and Write to File</title>
</head>
<body>

—|<%@ page import="java.io.*" %>|

<%
—File fileObject = new File{"c:/db/data.txt");
HFileObject.createNewFile(];

FileOutputStream fileStream|= new FileOutputStream([filedbject)
[ |

—IDatabutputStream dataStream|

<html>
<head>
<title>Create and Write to File{stitle>
</head>
<body>

<%@ page import="java.io.*" %>

<%
File fileObject = new File("c:/db/data.txt");

fileObject.createNewFile();
new Fileuutputstream(Fileuh}ect);
new DataﬂutputStreamﬂFileStreadﬂ;

FileODutputStream fileStream

out.print{”The new file has been created.<br>"};
out.print(“Information |has been written to the file.™)};
%>
</body>
£Fhtml>
-
—l Type the code that El To create an output

out.print(“The new file has been created.<br>");
out.print{”Information has been written to the file.");
%>

</body>
</html>

—B To write primitive

/\Nf

EJ Between the parentheses,

imports the java.io
package and creates a
File object.

1 To create the new
file, type the name

of the File object
followed by a dot. Then
type createNewfile().
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stream to write to the file,
type FileOutputStream
followed by a name for the
FileOutputStream object.

—ﬂ Type = new FileOutputStream().

I Between the parentheses, type
the name of the File object.

data types to the file,

type DataOutputStream
followed by a name for the
DataOutputStream object.

4 To associate the
DataOutputStream object with
the FileoutputStream object,
type = new DataOutputStream().

type the name of the
FileOutputStream object.

to use followed by ().

—m Between the parentheses,

type the information you
want to write to the file.

—& To close the output
stream, type the name of
the DataOutputStream
object followed by a dot.
Then type close().

File Edt Seach Help ’ File Edit View Favortes Tools Help |ﬁ
:::tm;; GBack - = - D | @seach [GFavoites BHistoy | B S ml 5 8
<t§219>create and Write to File<stitle> Addess [@] bttp:/127.0.0.1 8080/ eranples/cresteanduite jsp =] @6o ||k »
</head> =]
<body> The new file has been created.
<38 page import-java.io.=" %> Information has been written to the file.
<%
File fileObject = new File("c:/dbfdata.txt");
fileObject.createNewFile();
FileOutputStream FileStream = new FileOutputStream{fileObject);
|patabutputStream dataStream = new DataDutputStream{fileStream);
I |
datastream.writeChars('Line oneyn\rPj;
datastream.writeChars("Line Ewoinir );|—
|[datastrean.close());
out.print{"The new File has been created|<br}p");
out.print{"Information has been written fo the file.");
%>
</body>
</html> j
€] Done [ [@ Intemet

—E1 To write information to 11] Repeat steps 9 and 10 [ Save the page with M The new file is created
the file, type the name of the until you have specified all  the .jsp extension and in the specified directory.
DataOutputStream object the information you want then display the JSP page You can open the file with
followed by a dot. Then type to write to the file. in a Web browser. the appropriate program to
the write method you want view its contents or use a

JSP page to read the file.
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( )
EX]H You can adjust the size of the input buffer used to process the
' character stream that is read from a file. The default input buffer
size is determined by the Web server and may differ from one
system to another. For example, on a Windows platform using
READ A FILE the Tomcat Web server, the default input buffer size is typically
512 KB, which is adequate for most needs. However, depending
on the size and configuration of the files that are being read,
JSP page can be used to read information from a The readLine method of the Buf feredReader object is adjusting the size of the input buffer may improve efficiency.
specific file. The first step in reading information from used to read a single line from a file. The newline character )
afile is to create a File object that is used to specify usually indicates the end of a line in a file. A loop is often FENTLE N ,
the path and the name of the file to be read. Once a File used to process each line in a file. With each iteration of File fileObject - new File('c:/db/data.txt!);
bject has been created, a FileReader object that works the loop, the information retrieved from the file using the inoReRnar Saee = Re e i e et
O.J ) . ! ) ) F,)’ . . 8 BufferedReader buffFileIn = new BufferedReader (fileRead, 1024);
with the File object must be created. The FileReader readLine method can be assigned to a variable and
object is used to convert the information in the file and make displayed to the client using the print method of the
it available to the JSP page. out object. If the FileReader object does not already exist, you can
When reading information from a file using a FileReader After reading information from a file, you should close the pass the object creation code for the FileReader object
object, the information should be buffered so that it can be file using the close method of the FileReader object. as an argument when creating the Buf feredReader object.
read more efficiently. A Buf feredReader object is used to As with oth tions involvi : file. th Example:
buffer the information read from a file. For more information S with other Op(:r; lons :nvo :P:n? ailccess;r}:g ?.[ : Et” be prodper File fileObject = new File("c:/db/data.txt");
about the Buf feredReader and FileReader objects, perm.lss.lons e el?l Race ﬁl dabowf] ks .O @ [ettek FileReader fileRead = new FileReader (fileObject) ;
refer to the java. io package information in the Java API Permissions are typically controlled by the operating system. BufferedReader buffFileIn = new BufferedReader (fileRead);
specification For information about permissions, you should consult your
’ operating system's documentation. Can be typed as:
File fileObject = new File("c:/db/data.txt");
BufferedReader buffFileIn = new BufferedReader (new FileReader (fileObject)) ;
- J
READ A FILE
Fle Edit Seach Help File Edit Seach Help File  Edit Seach Help J File Edit Wiew Favortes Tools Help |
<html> <html> <html> | wBak + = - @ | @seach [GFavoites BHistoy | By S ml 5 8
<head> <head> <head> " -
<title>Read a File</title> <title>Read a File</title> <title>Read a File</title> | Agess [ @] hip 1127 010 1 8080evomplesireadie cp =l oo |[unks
</head?> </head> </fhead> 2]
<body> <body> <body>
Sales for February:
—<%H@ page import="java.io.=" ‘.%)' <{%@ page import="java.io.=" %> <%@ page import="java.je.= % b e
Martine §855.39
<pre> <pre> <pre> Hary §1235.98
Pat $1015.26
<% <% <% April $1000.50
—File fileObject = new File("c:/db/sales.txt"}); File fileDbject = new File{c:/db/sales.txt™); File fileObject = new File(c:/db/sales.txt™);
FileReader fileRead[= new Flleﬂeader(Fllemlfﬂ; FileReader fileRead = new FileReader(fileObject); FileReader fileRead = new FileReader(fileObject);
—|BufferedReader buffFileIn[= new BufferedReader{[FileRead)|; BufferedReader buffFileIn = new BufferedReader{fileRead);
%> String line = "
%> while({line =
</pre> out.print{line + “<br>"};
</body> <fpre>
</html> </body> |FileRead.close ()]
</html> %>
E— </pre>
</body>
</htnl> |
P— — P— P L — €] Done [ [@ Intemet
" - "
= 1| Type the code that F To create a FileReader ¥ To create a 6 Type = new BufferedReader(). 1 To read a line from the B Type the code that will i save the page with B The Web browser
imports the java.io object to make the information BufferedReader object Between th th file, type the name of the use each line of data read the .jsp extension and displays the result of
package and creates a in the file available to the JSP page,  to buffer the information : ?h een efp;:en eses, BufferedReader object from the file. then display the JSP reading a file.
File object. type FileReader followed by a name  read from the file, type y,pf € ngme ob' ? followed by .readLine(). LI To close the file, type th page in a Web browser.
for the FileReader object. BufferedReader followed F1leReader object. 0 close the 1ile, type the
by a name for the name of the FileReader
—E] Type = new FileReader(). Buf feredReader object. object followed by .close().

—n Between the parentheses,
type the name of the File object.
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( R

READ A FILE RAND OMLY EXIH Before you start accessing a file randomly, you may want to The RandomAccessFile class is part
' determine the length of the file. You can determine the length of of the java.io package. You can refer
_ ] ] ] o o a file by using the 1ength method of the RandomAccessFile to the Java SDK documentation for

J§P page ‘prlcally_ reads ar!d processes a file one . Rapdom access is achlevgd by positioning an imaginary object. more information about the java.io

A line at a time until the entire file is processed. This pointer in the file. The pointer location is measured by the _ package and the methods of the
method of reading a file is referred to as sequential number of bytes the pointer is from the beginning of the Example: RandomAccessFile object.
access and is an effective way of working with small text file. This distance is known as the offset. The seek method The length of the file is&nbsp;
files, but can be inefficient when working with larger files. of the RandomAccessFile object is used to position the <k ,
pointer. Using the seek method, the pointer can be moved U SHCOREEE & FEY e Es ey S EE)

You can access a specific area of a file without having
to start at the beginning and read each line in the file.
Accessing a file at a specific location is referred to as

RandomAccessFile myFile = new RandomAccessFile(fileObject, "r");
out.print (myFile.length()) ;

o
5>

forward or backward through a file. When positioning the
pointer, you should keep in mind that the carriage return

. . character and the newline character each count as one byte. &nbsp;bytes.
random access. Random access is useful for working
with large files that have a set structure, such as files When using random access to read data from a file,
that have the same number of characters in every line. information is read starting from the location of the pointer. You can also use the RandomAccessFile object to write data

. . For example, if the k method is set to 13, the data i i i i
Once a File object that specifies the path and the p see / to a file. To be able to read and write to a file, you must specify an

: starting at the 13th byte in the file will be read. You can use access mode of rw when creating the RandomAccessFile object.
e 62 illa o b2 accessgd L Tl e ey the readLine method to read data up to the next newline
created, a RandomAccessFile object must be created. character Example:
A RandomAccessFile object is used to read a file ’ e
randomly and requires two arguments. The first argument File fileObject = new File("c:/db/names.txt");
is the name of the File object. The second argument is RandomAccessFile myFile = new RandomAccessFile(fileObject, "rw");
the access mode. Specifying a value of r for the access myFile.seek (40) ;
. . . . 1 1 n "y .
mode indicates the file is read only. 7 e T PR oo
>
. J
READ A FILE RANDOMLY
a Untitled - Notepad ¥ ed otepad a Untitled - Notepad 2 Random Access File - Microsoft Internet Explorer
File  Edt Search Help Eile Edit Search Help File Edit Search Help File  Edt Wiew Favoites Tools  Help |
<htmly <html> <html> GBack = - (@D | @seach [GFavoites BHistoy | B S ml 5 8
<head> . . <head> . . <head> . . fgidress [2] htp-4/127.0.0.1-8080/ewrrples reachandomiy sp =] @6o ||k »
{title>Random Access File</title> {title>Random Access File{/title> {title>Randon Access File{/title>
</head> </head> </head> B
<body> <body> <body> Mary....
—{<%@ page import="java.io.*" %>| <%@ page import="java.io._.*" %> <%@ page inmport="java.io.=" %> Paul...
<3 <% %
HFile fileObject = new File{"c:/db/names.txt"}; File fileObject = new File("c:/db/names.txt™); File fileObject = new File("c:/db/names.txt™);
F%andumnccessFile myFile = new RandumnccessFile(FileDhject,|"r"|)|; |RandomfAccessFile myFile = new RandomAccessFile(fileObject, "r"}); RandonmfAccessFile myFile = new RandomAccessFile{fileObject, "r");
I T |
_|7%> myFile.seek(‘; InyFilel.seek(18); | |
out.print(nyFile.readline(}[+ "<br>");
<fbody> %>
<fhtml> nyFile . seek({8);
</body> out.print(myFile.readLine() + "<br>");
<fhtml>
myFile.close()[;
%
</body>
</html>
|
/\—/\/_ I ,_,_le Interret
/Wf
—l Type the code that imports the —E] Between the “H 1o position the [ Between the parentheses, —id To read up to the next El Repeat steps 5 to 8 & save the page with M The Web browser
java.io package and creates a parentheses, type the  pointer where you want type the number of bytes newline character, type the name | for each line of data you  the .jsp extension and displays the result of
File object. name of the File to start reading the file, from the beginning of the of the RandomAccessFile want to read. then display the JSP reading a file randomly.
R R — - object followed by type the name of the file where you want to start object followed by a dot. Then LT To close the fil page in a Web browser.
| D) ERe=US &) LEree (e YSISISEIITE a comma. RandomAccessFile reading. type readLine(). © Clekls WS =,
object to read the file randomly, type . type the name of the
. . object followed by a dot. . .
RandomAccessFile followed by a name =4 5 specify the Then type seek() = 8| Type the code that will use RandomAccessFile
for the RandomAccessFile object.  access mode is read ’ a line of data read from the file. object followed by a dot.
Then type = new RandomAccessFile(). only, type r enclosed Then type close().

in quotation marks.
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CREATE A DIRECTORY

within a JSP page. You may want to create a directory
in a JSP page to help organize files or to store temporary
files that will be used by the JSP page.

J avaServer Pages allows you to create a directory from

To create a directory, you must create a File object that
specifies the name of the directory you want to create. In
this case, the File object represents a directory, not a file.
The name of the new directory is included as the argument
of the File object. You may want to store the name of
the directory in a variable and then use the variable as the
argument for the File object.

Once the File object has been created, you use the mkdir
method to create the directory. The mkdir method will
return a boolean value of true or false, depending on
whether or not the command to create the directory was
successful. You may not be able to use the mkdir command
to create directories if proper permissions are not in place.

You must have permission to access the parent directory

in which you want to create the new directory. You must
also have permission to create directories in the JSP page.
Permission to create directories is usually controlled by the
operating system. For information about access permissions,
you should consult your operating system's documentation.

After you create a directory, you can create files and store
them in the new directory. For information about creating
files, see page 188.

It is good programming practice to verify that a directory
was created successfully before using the directory. For
information about verifying that a directory exists, see
page 186.

WORK WITH FILES

A

You can delete a directory you no longer need.

This is useful if you frequently create and use
temporary directories within your JSP pages.
You cannot delete a directory from within a
JSP page if the directory contains files. Before
deleting a directory, you should remove all
the files in the directory.

<%!

String dirName = "c:/databases";
%>

<%

File dirObject = new File(dirName);
dirObject.delete() ;

if (!dirObject.exists())
out.print ("The directory " + dirName
+ " has been deleted.");

o\
"

The directory c:/databases has been deleted.

Using the mkdirs method instead of the
mkdir method allows you to create multiple
directories at the same time. When you use
the mkdirs method to create a directory, any
directories you specify in the path will also

be created if they do not currently exist. For
example, if the path specified for the directory
is /temp/data and the temp directory does not
exist, the Web server will create the temp
directory and then the data subdirectory.

File dirObject= new File("/temp/data");
dirObject .mkdirs() ;

-
CREATE A DIRECTORY
ed otepad ed otepad .‘J Untitled - Notepad ] Create Directory - Microsoft Internet Explorer
File  Edit Search Help File Edit Search Help File Edt Search Help J Fie Edit View Favoites Tools Help |
<html> <html> <html> | 4Back + = - (@[ | DSeach [HFavoies BHeow By S EH 8
<head> <head> <head> )
<title>Create Directory</titled <title>Create Directory</title> <title>Create Directory</title> | Addvess [E] b /127 0,01 8080 evamples diecton o =] @t |k
</head> </head> </head> =
<body> <body> <body> |The directory cidatabases has been created. |7
—[<%2 page import="java.io.*" %»| <%@ page import="java.io.*" %> {%@ page import="java.io.*" %>
4 <%t <%t
String dirName = "c:/databases™; String dirMame = “c:/databases"; String dirMame = "c:/databases";
%> %> %
<% <% <%
I |
File dirObject[= new File(jdirNand)]; File dirObject = new File(dirHName);
%>
Ed —{dir0bject.mkdir()|;
<{/body>
</html> </body> if (dirObject.exists() && dirObject.isDirectory(})
</html> out.print("The directory " + dirHame + " has been created.<br>"};
%>
</body>
<fhtml> =l
- &1 Done [ [ [ Intemet
= 140 import the java.io package, F1 1o store the name ] To create a File object E Between the parentheses, A 7o create the method kd Type the code that E] save the page with B The Web browser
type <%@ page import="java.io.*" %>. or path of the directory | for the directory you wantto  type the name of the variable that will create the will verify whether the the .jsp extension and displays the results of
you want to create create, type File followed by that stores the name of the directory, type the name of directory was created. then display the JSP creating a directory.
in a variable, type the a name for the File object. directory you want to create. the File object followed page in a Web browser.
code that assigns the by a dot. Then type mkdir().

T —Z3 Type = new File(). M You can also type the path
variable. or name of the directory,

194 enclosed in quotation marks.




DISPLAY A DIRECTORY LISTING

retrieve the names of the files and subdirectories

stored in the directory. Displaying a directory listing
is useful when you want to verify that certain support files,
such as database files, exist before a JSP page continues
processing.

3 JSP page can be used to examine a directory and

To retrieve the names of the files and subdirectories in a
directory, you first create a File object that represents
the directory. The directory must be accessible from the
computer you use to create the File object.

The directory you specify as the argument for the File
object must be a valid directory. If the directory does

not exist, an error may be generated when the JSP page

is displayed. You may want to use the exists method

of the File object to verify that a directory exists before
attempting to display the contents of the directory. For
more information about the exists method, see page 186.

DISPLAY A DIRECTORY LISTING

To retrieve the names of the files and subdirectories stored
in the directory, you use the 1istFiles method of the
File object. The 1istFiles method returns an array of
File objects that represent the files and subdirectories in
the directory. You can then use a for loop to display the
contents of each File object on the JSP page. The path for
the files and subdirectories in the directory will be displayed.

The directory listing you display may not contain all the
files in the directory, since the 1istFiles method will
not return files that the JSP page does not have permission
to access. If permissions have been set that prevent the
JSP page from reading or listing a file, the file will not
appear in the directory listing.

WORK WITH FILES

While working on a computer connected to a
network, you may want to access a directory
located on another computer on the network
and display the contents of the directory in

a directory listing. On a Microsoft Windows
network, the convention for indicating a
computer within a path is to prefix the computer
name with two backslashes (\\). Since you must
escape backslashes you use in the argument of
a File object, you must use four backslashes
when specifying the computer name. You must
also escape backslashes you use before directory
names on a Windows network.

Example:
File dataDir = new File("\\\\Server\\data");

You can delete a file you no longer need from

a directory. Deleting files allows you to free up
resources on a computer and is useful when you
want to delete a directory, since all the files in a
directory must be deleted before the directory
can be removed. To delete a file, create a File
object for the file and then use the delete
method of the File object to delete the file.

Example:

File fileObject = new File("c:/Data/file.txt);
fileObject.delete() ;

File Edit Search Help

& Unttitled - Notepad )

Fie Edit Search Help

&5 Untitled - Notepad k

—<%@ page import="java.io.=*" |

<h1>Directory Listing</h1>

<ul>

<%
File dataDir

%>
<fulx

</hody>
<fhtml>

F 7o create a

File object for the
directory you want
to display a directory
listing for, type File
followed by a name
for the File object.

= 1 A0 import the java. io package,
type <%@ page import = "java.io.*" %>.

<html> <html>
<head> <head>
<{title>Display a Directory Listing</title> {title>Display a Directory Listing</title>
<fhead> {/head>
<body> <body>

<%@ page import="java.io.*" %>

<h1>Directory Listing</h1>

| | |
File databir - [new File("c:/Data™)

File[] listing =

%>
{ful>

{/body>
{/html>

/—\N

3 Type = new File(). E To create an array

that will store the files
and subdirectories in the
directory as an array of
File objects, type Filel[]
followed by a name for
the array. Then type =.

—1 Between the parentheses,
type the path of the directory
you want to display a directory
listing for, enclosed in
quotation marks.

File Edit Search Help

&% Untided - Notepad 1

<html>
<head>

<{fhead>
<body>

{title>Display a Directory Listing</title>

<%@ page import="java.io.*" %>

<h1>Directory Listing</h1>

) Display a Directory Listing - Miciosolt Internet Explorer _[&]x]

File  Edit View Favortes Toaols Help |ﬁ

GBack - = - D | @seach [GFavoites BHistoy | B S ml 5 8

Adess [@] betp:/127.0.0.1 8080/ exarples/displayisting jsp ~| @60 H Links »
=
Directory Listing
c\Data'mydatabase mdb

c\Data\ABC Corporation. mdb
ciData\Product Descriptions. doc

and subdirectories in the
directory, type the name of
the File object followed by
a dot. Then type listFiles().

creates a for loop that
will process the elements
in the array.

<ul> ciDatabABC Logo. bmp
<%
File databDir = new File{("c:/Data'");
File[] listing = |dataDir.listFiles(}|;
for{int x = 8; x < listing.length; x++)
out.print{”<{1i>” + listing[x] + "</1i>");
%>
<ful>
</body>
</htnl> |
- €] Done [ [@ Intemet
A To retrieve the files 7] Type the code that [ save the page with M The Web browser

the .jsp extension and
then display the JSP
page in a Web browser.

displays the results of
using the 1istFiles
method to display a
directory listing.
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CREATE THE TAG HANDLER

you to easily work with complex Java code in your
JSP pages. You can create your own custom tags to
suit your needs.

S imilar to JavaBeans, custom tags provide a way for

Using custom tags can help make the code in a JSP page
easier to work with by allowing you to separate the Java
code from the HTML code. Since custom tags can be used
in multiple JSP pages, using custom tags also saves you
from having to retype the same Java code over and over.

The first step in creating a custom tag is to create a tag
handler class file, which stores the methods that perform
specific actions when the custom tags are processed. A

tag handler must import the javax.servlet.jsp and
javax.servlet.jsp.tagext packages in order to
access the classes found in these packages. You can refer
to the Java SDK documentation for more information about
these packages. A tag handler may need to extend the
classes found in these packages, such as the TagSupport

CREATE THE TAG HANDLER

class of the javax.servlet.jsp.tagext package.
For information about extending a class, see page 54.

A simple tag handler must have a doStartTag method
that contains the code to be executed when the start tag
of the custom tag is processed. The access modifier of
the doStartTag method must be specified as public
in order for the method to be accessed as part of a tag
handler.

The doStartTag method must return a value to indicate
whether the custom tag will include information that must
be processed between the start and end tags, called a body.
A body is not required for a simple tag handler, so the
doStartTag method returns the value SKIP_BODY.
SKIP BODY is a constant and is defined in the imported
javax packages. SKIP_BODY contains an integer value

so the return type of the doStartTag method must be
specified as int.

CREATE CUSTOM TAGS

Before creating tag handlers, you need to
install the Java Servlet API class files, which
contain the packages that must be imported
when you compile the Java code used to create
tag handlers. The Java Servlet API class files are
available at the java.sun.com/products/servlet
Web site. Make sure you store the Java Servlet
API class files in the appropriate directory on
your computer. For example, on the Windows
platform, the Java Servlet API class files are
stored in the c:\jdk1.3\jre\lib\ext directory. You
should check the Java Servlet API specification
documentation for installation instructions
specific to your operating system.

Custom tags can enable specialization when
developing a Web site. For example, Web page
designers can work with the HTML content of

a JSP page, while programmers develop the Java
code that will make the Web page dynamic. This
allows both types of professionals to concentrate
on their own areas of expertise.

In addition to the value SKIP_BODY, the
doStartTag method may return two other
values. The value EVAL._ BODY INCLUDE is
returned when the body of the custom tag needs
to be processed. If the body of the custom tag
must be processed using a BodyContent object,
the value EVAL,_BODY_ TAG is returned.
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import javax.servlet.jsp.xf;
IMpOrt Javax.serulet.]sp.tagext_=;

{

o

- —

T import the
javax.servlet.jsp
package, type import
javax.servlet.jsp.*.

(2 hr import the
javax.servlet.jsp.tagext
package, type import
javax.servlet.jsp.tagext.*.

import javax.servlet.jsp.x;
import javax.servlet.jsp.tagext.s;

public class SimpleTag
{

{
H

,

—E1 To create a class for the
custom tag, type public class
followed by a name for the
class.
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import javax.servlet.jsp.=;
import javax.servlet.jsp.tagext.=;

public class SimpleTag|extends javax.servlet.jsp.tagext.TagSupport|
{

import javax.servlet.jsp.x;
import javax.servlet.jsp.tagext.x;

public class SimpleTag extends javax.servlet.jsp.tagext.TagSupport
{

{
H

{public int doStartTag{)
{

return SKIP_BODY[

H

/W

P

1 To extend the TagSupport
class, type extends
javax.servlet.jsp.tagext.TagSupport.

—E To create the
doStartTag method,
type public int doStartTag().

[ in the body of the
doStartTag method,
type return SKIP_BODY.

CONTINUED }
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a message, such as copyright information or a

greeting, which you want to display on several JSP
pages in your Web site. You can then simply insert a
custom tag into each JSP page where you want to display
the message. Using a custom tag can make it easier to
update the message in each JSP page where it is used.

ﬁ simple tag handler can be created to generate

After you create the tag handler class and declare the
doStartTag method, you can use methods of the
PageContext object to generate output for the tag.
The PageContext object is used by an object to
determine the kind of environment in which the

object is contained. Once the object's environment is
determined, the tag handler will use the PageContext
object to help perform the requested actions.

CREATE THE TAG HANDLER (CONTINUED)

The getOut method of the PageContext object
determines the method being used to send information
to a client. For a tag handler that displays a message,
you can use the print method of the PageContext
object to generate a text message that the JSP page
will send to a Web browser when the custom tag is
processed. To display the information for the tag, you
use the print method and the getOut method of
the PageContext object together.

Using the print method of the PageContext object
may throw an IOException error. To handle any errors
that occur, you should enclose the code that generates
a message in a try block and create a catch block to
catch any exception errors. For more information about
error handling, see pages 174 to 185.

CREATE CUSTOM TAGS

The tag handler class file you create must be stored in a
specific directory on your Web server. For example, if you
are using the c:\tomcat\webapps\examples directory to
store your JSP pages on a Windows platform using the
Tomcat Web server, you would store your tag handler class
files in the c:\tomcat\webapps\examples\WEB-INF\classes
directory. You can refer to your Web server documentation
to determine the proper directory to store your tag handler
class files.

The doStartTag method is called when the start

tag of a custom tag is processed. The start tag is

the opening tag. For example, in the HTML code
<title>My Web Page</title>, the start tag is <title>
and the end tag is </title>. The phrase "My Web Page"
is the body of the tag.

When a tag does not require a
body, the start and end tags can be
combined into one tag in a JSP page.

Example:
<mytags></mytag>

Can be written as:
<mytag />

Fle Edit Seach Help
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import javax.servlet.jsp.x;
import javax.servlet.jsp.tagext.x;

public class SimpleTag extends javax.servlet.jsp.tagext.TagSupport

public int doStartTag(}|throws JspException

{

return SKIP_BODY;
H

import javax.servlet.jsp.x;
import javax.servlet.jsp.tagext.s;

public class SimpleTag extends javax.servlet.jsp.tagext.TagSupport
public int doStartTag{) throuws JspException

{
try

|pageContext.get0ut().print()F

File  Edit Seach Help

&% Untitled - Notepad _

Fle Edit Seach Help

45 Untitled - Notepad _

{
try
{

import javax.servlet.jsp.=;
import javax.servlet.jsp.tagext.=;

public class SimpleTag extends javax.servlet.jsp.tagext.TagSupport

public int doStartTag{) throuws JspException

pageContext.getﬂut().printd"“elcone to my Ueb site."b;

{
try
{

import javax.servlet.jsp.x;
import javax.servlet.jsp.tagext.x;

public class SimpleTag extends javax.servlet.jsp.tagext.TagSupport

public int doStartTag() throws JspException

pageContext.getOut{).print{"Welcome to my Web site."};

y
ca Xception e
return SKIP_BODY; return SKIP_BODY; ¢ |thruw new JspTagExceptiun(e.getMessage())F
¥ ' ¥ g 5eturn SKIP_BODY;
H
H

I —— | — I e —— P
= 7 b specify that the = 8 Type the code that El in the body of the try block, —{l Between the second —E& On the line immediately 14 Copy the compiled

doStartTag method may creates a try block in the  type pageContext.getOut().print(). set of parentheses, type following the try block, type class file to the appropriate

throw a JSP related exception body of the doStartTag the message you want the the code that creates a catch directory on your Web

error, type throws JspException method. tag to display, enclosed in block. server.

on the same line as the quotation marks.

method declaration & In the body of the catch
) block, type throw new

JspTagException(e.getMessage()).

EE] save the file with the java
extension and then compile the
source code for the file.

M You can now add the
tag handler class to a tag
library descriptor file.
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The following tags must also be included in the main

If you are not using version 3.1 of the Tomcat
body of all the tag library descriptor files you create.

Web server, you should use the <uris tagin
the main body of the tag library descriptor file
to provide a unique identifier for the file, such
as <uris>www.maran.com/taglib</uri>
or <uri>MyTagLibrary</uris. A JSP page
that uses the tag library will contain the same

CREATE THE TAG LIBRARY DESCRIPTOR FILE

O nce you have created a tag handler for a custom

<tlibversions | The version of the tag library

you must use the <jspversions> tag to specify the version descriptor file.

tag, you must create a Tag Library Descriptor (TLD) of JavaServer Pages that the tag library descriptor file uses.

file that will tell the Web server where to locate . . ' - . <shortname> | A name that will be used identifier, linking the JSP page to the tag library
the tag handler when the custom tag is used in a JSP page. R tallg Illbrary descrlptotrflle capdcqntfaln lnfprmaélon about to reference the tag library descript(;r file. In this situation, you do not
Tag library descriptor files are XML documents that can be multiple custom tags. To provide information about a custom descriptor file from a JSP page. need to configure the web.xml file.
created and edited using a simple text editor. 3yl iz et U e <Eace ol </ Eage i35 iv - ot -
enclose the information. To specify the name of a custom tag, <info> A description of the tag library

When creating a tag library descriptor file, you must begin
the file with an XML header that specifies information about
the file. The XML header consists of the <?xm17?> tag and
the < !DOCTYPE> tag. The information in the XML header

is a standard requirement of XML documents and will be the
same for every tag library descriptor file you create. For more
information about XML documents, visit the www.xml.org
Web site.

descriptor file.

use the <name> tag. The name you specify must be the same
as the name you will use for the tag in a JSP page. To specify
the name of the tag handler class file for a custom tag, use
the <tagclass> tag. You do not need to include the .class
extension when specifying the name.

The tag handler class file for a custom tag may be stored in a
package. Grouping tags into packages is a common practice that
allows you to easily organize and work with a large number of
tags. When using the <tagclasss> tag to specify the name of

a tag handler class file that is stored in a package, prefix the
name of the class file with the name of the package, separating
the names with a dot. For example, a tag handler class file

called SimpleTag.class that is part of the mytags.web.text
package can be indicated in the tag descriptor file using the code
<tagclass>mytags.web.text.SimpleTag</tagclasss>.

. J
CREATE THE TAG LIBRARY DESCRIPTOR FILE
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—{<7anl version=""1.0" encoding=""1S0-8859-1" 73| <?xml version="1.8" encoding="150-8859-1" %>

<{*DOGTYPE taglib PUBLIC “-//Sun Microsystems, Inc.//DTD JSP Tag Library <*DOCTYPE taglib PUBLIC "-//Sun Microsystems, Inc.//DTD JSP Tag Library
1.1/ 7EN" 1.1/ /EN"

Tag library descriptor files should be saved with the .tld
extension. When using version 3.1 of the Tomcat Web server,
the name and location of the tag library descriptor file must
be specified in the web.xml configuration file. To configure
the web.xml configuration file, see page 204.

The <taglibs> and </taglibs> tags are used to enclose the
main body of a tag library descriptor file. There are several
tags you must use in the main body of the file. For example,

&5 Untitled - Notepad ] ¥ 45 Untitled - Notepad i E
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<7xml version="1.8" encoding=""I30-8859-1" 7> <?%xml version="1.8" encoding="150-8859-1" ?>

<*DOCTYPE taglib PUBLIC "-//Sun Microsystems, Inc.//DTD JSP Tag Library <*DOCTYPE taglib PUBLIC "-//Sun Microsystems, Inc.//DTD JSP Tag Library
1.1/ /EN" 1.1/ 7EN"

“http://java.sun.con/j2ee/dtds/web-jsptaglibrary_1_1.dtd"> "http://java.sun.com/j2ee/dtds/web-jsptaglibrary_1_1.dtd"> “http://java.sun.com/j2ee/dtds/web-jsptaglibrary_1_1.dtd"> “http://java.sun.con/j2ee/dtds/web-jsptaglibrary_1_1.dtd">
—-<taglibﬂ <taglib> <taglib>

&0 To create the XML
header for the tag library
descriptor file, type
<2xml version="1.0"
encoding="1SO-8859-1" ?>.

/\_/\‘7

F Type <!DOCTYPE taglib
PUBLIC "-//Sun Microsystems,
Inc.//DTD JSP Tag Library 1.1/EN"
"http://java.sun.com/j2ee/dtds/
web-jsptaglibrary_1_1.dtd">.

]<tlibuversion>1.8</tlibversion>
[<jspuersion>1.1</jspuersion>

—E] To create the main body
of the tag library descriptor
file, type <taglib>.

—ﬂ Type <tlibversion>
followed by the version
number of the tag library
descriptor file. Then type
</tlibversion>.

/W

5| Type <jspversion>
followed by the version
number of JavaServer
Pages required to use the
tag library descriptor file.
Then type </jspversion>.

<tlibuversion>1.8<{/tlibuersion>
<jspversion>1.1</jspversion>
{<shortname>HyFirstTag</shortname?]

<tlibuversion>1.8{/tlibversion>
<jspversion>1.1</jspuersion>
<shortname>HyFirstTag</shortname>

{info>My first tag library descriptor File</info>]|

[<tag>]

—B Type <shortname> followed
by a name that will reference
the tag library descriptor file
from a JSP page. Then type
</shortname>.

= 7| Type <info> followed by a
description of the tag library
descriptor file. Then type
</info>.

[€name>SimpleTag</named}——

"——----..____.--"--.....--

B Type <tag> to begin
specifying information
about a custom tag you
are creating.

=9 Type <name> followed

by the name of the custom
tag. Then type </name>.

<tag>»

<info>My first tag library descriptor file</info>

<name>SimpleTag</name>

{{tagclass>3impleTag{/tagclass>

[</tag?]
{/taglib>

,

— Type <tagclass>
followed by the name of
the tag handler class file.
Then type </tagclass>.

1] Type </tag> to
complete the information
about the custom tag.

12 Type </taglib> to complete
the main body of the tag library
descriptor file.

m Save the file with the .tld
extension.

M You can now configure the
web.xml file to work with your
tag library descriptor file.




CONFIGURE THE WEB.XML FILE

f you are using version 3.1 of the Tomcat Web server,

you must configure a Web application's web.xml file

before using custom tags in the application. This task
can be completed once you have created the tag handler
class and the tag library descriptor file.

Each Web application on your Web server may have its
own web.xml file. The web.xml files may be automatically
created by the Web server. If you are storing your JSP
pages in the \webapps\examples directory under the

main Tomcat directory, then the web.xml file you should
configure is located in the \webapps\examples\WEB-INF
directory under the main Tomcat directory.

The web.xml file defines the setup of certain features of
your Web application, such as session tracking and the file
name of the default home page. To enable JSP pages in
your Web application to use custom tags, you must use

the <taglibs> tag to configure the web.xml file. If the

web.xml file already contains <taglib> tags, you can add

a new <taglib> tag immediately following the existing
<taglib> tags. If there are currently no <taglibs> tags
in the web.xml file, the new <taglib> tag can be inserted
anywhere between the <web-app> and </web-app>
tags. You can consult the Web server documentation for
more information about the web.xml file.

Within the <taglib> and </taglibs> tags, you must

include the <taglib-uri> and <taglib-location>
tags. The <taglib-uris> tag specifies a label, which

will be used in your JSP pages to refer to the tag library

descriptor file. The label can be an address, such as

www.xyzcorp.com, or a word, such as mytags. The

<taglib-location> tag specifies the location of
the tag library descriptor file on the Web server.

CREATE CUSTOM TAGS

( )
EX]H You must configure the appropriate web.xml In addition to the specific web.xml files for
B file in order to use custom tags with version each application on your Web server, there
3.1 of the Tomcat Web server. Other Web is also a default web.xml file located in the
servers, as well as other versions of the \conf directory within the main Tomcat
Tomcat Web server, may not require any directory. This default web.xml file stores
alteration of the configuration file. Carefully information such as the server's basic
consult your Web server documentation to configuration. If you want all your JSP
determine what, if any, changes need to be pages in any Web application to have
made to the server's configuration files prior access to a custom tag, you can add the
to using custom tags. <taglib> tag for the custom tag to the
default web.xml file. Both the default
The web.xml file conforms to the XML weE.xm: g:e ar!ﬁI E)he appllca(tjl%n-spescplflc
specification for document structure and, v;/]e xml file will be accessed by a JSP page
therefore, should be very easy to read and that uses a custom tag.
edit. Text information, such as the label and
location of the tag descriptor file, does not
have to be enclosed in quotation marks.
J
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<{taglib>
<taglib-uri>
http://java.apache.org/toncat/exanples-taglih
</taglib-uri>
<taglib-location>
/MEB-INF/jsp/example-taglib.tld
</ftaglib-location>
</taglib>
<{taglib>
<taglib-uri>
http://wuw.maran.com/taglib

</taglib-uri>
<taglib-location>
= aglib.tid
aglib-Tocation

<taglib>
<taglib-uri>
http://java.apache.org/toncat/examples-taglib
</ftaglib-uri>
<{taglib-location>
FWEB-INF/jsp/fexample-taglib.tld
<ftaglib-location>
</taglib>
<taglib>
<taglib-uri>
http://wou_maran.comftaglib
</ftaglib-uri>
<{taglib-location>
FWEB-INF/taglib.tld

</taglib-location>
<ftaglib>

& web - Notepad _ =] x| @ web otepad _[&]x
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=] =l
<taglib> <{taglib>
{taglib-uri> <taglib-uri>
http://java.apache.org/toncat/examples-taglib http://java.apache.org/toncat/examnples-taglih
</taglib-uri> </taglib-uri>
<taglib-location> <taglib-location>
JUEB-INF/jsp/example-taglib.tld FMEB-INF/jsp/example-taglib.tld
</ftaglib-location> </taglib-location>
<{/taglib> <{ftaglib>
<taglibZ| <{taglib>
aglih
{security-constraint>
<web-resource-collection>
<web-resource-name>Protected Area{/web-resource-name> 1
<t-- pefine the context-relative URL(5) to be protected --> <security-constraint>
<url-pattern>/jsp/security/protected/*<{/url-pattern> <{web-resource-collection>
{*-- If you list http nethods, only those methods are protected -—> {web-resource-nane>Protected Area<{/peb-resource-name>
<http-method>DELETE</http-method> <t-— Define the context-relative URL(s) to be protected ——>
<http-method>GET<{/http-method> — <url-pattern>/jspfsecurity/protected/=</url-pattern> [—
<http-method>POST{/http-method> <t-- If you list http methods, only|those methods are protected -->
<http-method>PUT<{/http-method> <http-method>DELETE</http-method>
<{/web-resource-collection> <http-method>GET{/http-method>
<auth-constraint> <http-method>POST{/http-method>
<*-- Anyone with one of the listed roles may access this area —-> <http-method>PUT{/http-method>