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Introduction

y

Suppose your company wants to sell products online. You have a database that gives
the price and inventory statusf each item. But, your database doesnst speak HTTP,
the protocol that Web browsers use. Nor does it output HTML, the format Web
browsers need. What can you do? Once users know what they want to buy, how do
you gather that information? You want to customize your site for visitorse prefer-
ences and interests,how? You want to keep track of userss purchases as they shop
at your site,what techniques are required to implement this behavior? When your
Web site becomes popular, you might want to compress pages to reduce bandwidth.
How can you do this without causing your site to fail for the 30% of visitors whose
browsers donst support compression? In all these cases, you need a program to act
as the intermediary between the browser and some server-side resource. This book
is about using the Java platform for this type of program.

*Wait a second,Z you say. *Didnst yalieadywrite a book about that?Z Well, yes.
In May of 2000, Sun Microsystems Press and Prentice Hall released Martyes second
book,Core Servlets and JavaServer Pagésvas successful beyond everyoness wild-
est expectations, selling approximately 100,000 copies, getting translated into Bulgar-
ian, Chinese simplified script, Chinese traditional script, Czech, French, German,
Hebrew, Japanese, Korean, Polish, Russian, and Spanish, and being chosen by Ama-
zon.com as one of the top five computer programming books of 2001. Even better,
Marty was swamped with requests for what really likes doing: teaching training
courses for developers in industry. Despite having to decline most of the requests, he
was still able to teach servlet and JSP short courses in Australia, Canada, Japan,
Puerto Rico, the Philippines, and at dozens of U.S. venues. What fun!
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Distinctive Features ﬂ

Step-by-Step Instructions

When Marty was a Computer Science graduatedsnt (long before Java existed), he
had an Algorithms professor who stated in class that he was a believer in step-by-step
instructions. Marty was puzzled: wasnet everyone? Not at all. Sure, most instructors
explained simple tasks that way, but this professor took even highly theoretical con-
cepts and said efirst you dihis, then you dathat,Z and so on. The other instructors
didnet explain things this way; neithelid his textbooks. But, it helped Marty enor-
mously.

If such an approach works even for theoretical subjects, how much more should it
work with applied tasks like those described in this book?

Server Configuration and Usage Details

When Marty first tried to learn server-side programming, he grabbed a couple of
books, the official specifications, and some online papers. Almost without fail, they
said something like ssince this technology is portable, you need to read your serveres
documentation to know how to execute servlets or JSP pages.Z Aargh! He couldnst
even get started. After hunting around, he downloaded a server. He wrote some
code. How did he compile it? Where did he put it after it was compiled? How did he
invoke it? How about some help here?

Servlet and JSRodeis portable. TheAPIsare standardized. But, server structure
and organization are not standardized. The directory in which you place your code is
different on Tomcat than it is on JRun. You set up Web applications differently with
Resin than you do with other servers. These details are important.

Now, weere not saying that this is a book that is specific to any particular server.
Weere just saying that when a topic requirgerver-specific knowledge, it is important
to say so. Furthermore, specific examples are helpful. So, when we describe a topic
that requires server-specific information like the directory in which to place a Web
application, we first explain the general pattern that servers tend to follow. Then, we
give very specific details for three of the most popular servers that are available with-
out cost for desktop development: Apache Tomcat, Macromedia JRun, and Caucho
Resin.

Design Strategies

Sure, it is valuable to know what capabilities the APIs provide. And yes, syntax details
are important. But, you also need the big picture. When is a certain approach best?
Why? What gotchas do you have to watch out for? Servlet and JSP technology is not
perfect; how should you design your system to maximize its strengths and minimize
its weaknesses? What strategies simplify the long-term maintenance of your
projects? What approaches should you avoid?



Introduction

Wesere not new to servlet and JSP technology. Weeve been doing it for years. And,
weseve gotten feedback from hundreds of readers and students from Martyes train-
ing courses. So, we donst just show you how to use individual features; we explain
how these features fit into overall system design and highlight best practices and
strategies.

How This Book Is Organized

This book consists of three parts: servlet technology, JSP technology, and supporting
technologies.

Part I: Servlet Technology

a ah b b ah dh I b ah dh dh d db ah dh dh b b dh dh b b b

Downloading and configuring a free server

Setting up your development environment

Deploying servlets and JSP pages: some options
Organizing projects in Web applications

Building basic servlets

Understanding the servlet life cycle

Dealing with multithreading problems

Debugging servlets and JSP pages

Reading form parameters

Handling missing and malformed data

Dealing with incomplete form submissions

Using HTTP request headers

Compressing pages

Customizing pages based on browser types or how users got there
Manipulating HTTP status codes and response headers
Redirecting requests

Building Excel spread sheets with servlets
Generating custom JPEG images from servlets
Sending incremental updates to the user

Handling cookies

Remembering user preferences

Tracking sessions

Differentiating between browser and server sessions
Accumulating user purchases

Implementing shopping carts



Conventions m

Part 11: JSP Technology

Understanding the need for JSP

Evaluating strategies for invoking Java code from JSP pages
Invoking Java code with classic JSP scripting elements

Using the predefined JSP variables (implicit objects)
Controlling code structure with theage directive

Generating Excel spread sheets with JSP pages

Controlling multithreading behavior

Including pages at request time

Including pages at compile time

Using JavaBeans components

Setting bean properties automatically

Sharing beans

Integrating servlets and JSP pages with the MVC architecture
UsingRequestDispatcher

Comparing MVC data-sharing options

Accessing beans with the JSP 2.0 expression language
Using uniform syntax to access array elementss t items, andvap
entries

€ Using expression language operators

ah dh dh b b dh dh b dh dh dh b b dh dh

Part 11I: Supporting Technologies

Accessing databases with JDBC

Simplifying JDBC usage

Using precompiled (parameterized) queries

Executing stored procedures

Controlling transactions

Using JDO and other object-to-relational mappings

Configuring Oracle, MySQL, and Microsoft Access for use with JDBC
Creating HTML forms

Surveying all legal HTML form elements

Debugging forms with a custom Web server

ah dh dh dh dh dh b dh dh db

Conventions

Throughout the book, concrete programming constructs or program output are pre-
sented in a monospaced font. For example, when abstractly discussing server-side
programs that use HTTP, we might refer to *HTTP servletsZ or just servlets,Z but
when we safittpServlet we are talking about a specific Java class.
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n Chapter 1 m An Overview of Servlet and JSP Technology

1. Read the explicit data sent by the client.
The end user normally enters this data in an HTML form on a Web
page. However, the data could also come from an applet or a custom
HTTP client program. Chapter 4 discusses how servlets read this data.

2. Read the implicit HTTP request data sent by the browser.
Figure 1...1 shows a single arrow going from the client to the Web
server (the layer where servlets and JSP execute), but there are really
two varieties of data: the explicit data that the end user enters in a
form and the behind-the-scenes HTTP information. Both varieties are
critical. The HTTP information includes cookies, information about
media types and compression schemes the browser understands, and
so forth; it is discussed in Chapter 5.

3. Generate the results.
This process may require talking to a database, executing an RMI or
EJB call, invoking a Web service, or computing the response directly.
Your real data may be in a relational database. Fine. But your database
probably doesnet speak HTTP or return results in HTML, so the Web
browser canst talk directly to the database. Even if it could, for security
reasons, you probably would not want it to. The same argument
applies to most other applications. You need the Web middle layer to
extract the incoming data from the HTTP stream, talk to the applica-
tion, and embed the results inside a document.

4. Send the explicit data (i.e., the document) to the client.
This document can be sent in a variety of formats, including text
(HTML or XML), binary (GIF images), or even a compressed format
like gzip that is layered on top of some other underlying format. But,
HTML is by far the most common format, so an important servlet/JSP
task is to wrap the results inside of HTML.

5. Send the implicit HTTP response data.
Figure 1...1 shows a single arrow going from the Web middle layer (the
servlet or JSP page) to the client. But, there are realp varieties of
data sent: the document itself and the behind-the-scenes HTTP infor-
mation. Again, both varieties are critical to effective development.
Sending HTTP response data involves telling the browser or other
client what type of document is being returned (e.g., HTML), setting
cookies and caching parameters, and other such tasks. These tasks are
discussed in Chapters 6 and 7.



1.2 Why Build Web Pages Dynamically? “

1.2  Why Build Web
Pages Dynamically?

After Marty wrote the first edition ofCore Servlets and JavaServer Pagesious of
his non-software-savvy friends and relations would ask him what his book was about.
Marty would launch into a long, technical discussion of Java, object-oriented pro-
gramming, and HTTP, only to see their eyesrmediately glaze over. Finally, in exas-
peration, they would ask, *Oh, so your book is about how to make Web pages, right?Z

*Well, no,Z the answer would be, *They are about how to mpkegramsthat
make Web pages.Z

*Huh? Why wait until the client requests the page and then have a program build
the result? Why not just build the Web page ahead of time?Z

Yes, many client requests can be satisfied by prebuilt documents, and the server
would handle these requests without invoking servlets. In many cases, however, a
static result is not sufficient, aha page needs to be generated for each request.
There are a number of reasons why Web pages need to be built on-the-fly:

€ The Web page is based on data sent by the client.
For instance, the results page from search engines and order-
confirmation pages at online stores are specific to particular user
requests. You donet know what to display until you read the data that
the user submits. Just remember that the user submits two kinds of
data: explicit (i.e., HTML form data) and implicit (i.e., HTTP request
headers). Either kind of input can be used to build the output page. In
particular, it is quite common to build a user-specific page based on a
cookie value.

€ The Web page is derived from data that changes frequently.
If the page changes for every request, then you certainly need to build
the response at request time. If it changes only periodically, however,
you could do it two ways: you could periodically build a new Web page
on the server (independently of client requests), or you could wait and
only build the page when the user requests it. The right approach
depends on the situation, but sometimes it is more convenient to do
the latter: wait for the user request. For example, a weather report or
news headlines site might build the pages dynamically, perhaps
returning a previously built page if that page is still up to date.

€ The Web page uses information from corporate databases or
other server-side sources.
If the information is in a database, you need server-side processing
even if the client is using dynamic Web content such as an applet.
Imagine using an applet by itself for a search engine site:
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Secure

One of the main sources of vulnerabilities in traditional CGI stems from the fact that
the programs are often executed by general-purpose operating system shells. So, the
CGI programmer must be careful to filter out characters such as backquotes and
semicolons that are treated specially by the shell. Implementing this precaution is
harder than one might think, and weaknesses stemming from this problem are con-
stantly being uncovered in widely used CGl libraries.

A second source of problems is the fact that some CGI programs are processed by
languages that do not automatically check array or string bounds. For example, in C
and C++ it is perfectly legal to allocate a 100-element array and then write into the
999th eelement,Z which is really some random part of program memory. So, pro-
grammers who forget to perform this check open up their system to deliberate or
accidental buffer overflow attacks.

Servlets suffer from neither of these problems. Even if a servlet executes a sys-
tem call (e.g., wittRuntime . exec or JNI) to invoke a program on the local operat-
ing system, it does not use a shell to do so. And, of course, array bounds checking
and other memory protection features are a central part of the Java programming
language.

Mainstream

There are a lot of good technologies out theBut if vendors donet support them and
developers donst know how to use them, what good are they? Servlet and JSP tech-
nology is supported by servers from Apache, Oracle, IBM, Sybase, BEA, Macrome-
dia, Caucho, Sun/iPlanet, New Atlanta, ATG, Fuijitsu, Lutris, Silverstream, the World
Wide Web Consortium (W3C), and many others. Several low-cost plugins add sup-
port to Microsoft IIS and Zeus as well. They run on Windows, Unix/Linux, MacOS,
VMS, and IBM mainframe operating systems. They are the single most popular
application of the Java programming language. They are arguably the most popular
choice for developing medium to large Web applications. They are used by the air-
line industry (most United Airlines and Delta Airlines Web sites), e-commerce
(ofoto.com), online banking (First USA Bank, Banco Popular de Puerto Rico), Web
search engines/portals (excite.com), large financial sites (American Century Invest-
ments), and hundreds of other sites that you visit every day.

Of course, popularity alone is no proof of good technology. Numerous
counter-examples abound. But our point is that you are not experimenting with a
new and unproven technology when you work with server-side Java.
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1.5 The Role of JSP

A somewhat oversimplified view of servlets is that they are Java programs with
HTML embedded inside of them. A somewhat oversimplified view of JSP docu-
ments is that they are HTML pages with Java code embedded inside of them.

For example, compare the sample servlet shown earlier (Listing 1.1) with the JSP
page shown below (Listing 1.2). They look totally different; the first looks mostly like
a regular Java class, whereas the second looks mostly like a normal HTML page. The
interesting thing is that, despite the huge apparent difference, behind the scenes
they are the same. In fact, a JSP document is just another way of writing a servlet.
JSP pages get translated into servlets, the stsvljet compiled, and it is the servlets
that run at request time.

IR WA Store.jsp

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">
<HTML>

<HEAD><TITLE>Welcome to Our Store</TITLE></HEAD>

<BODY BGCOLOR="#FDF5E6">

<Hl>Welcome to Our Store</H1>

<SMALL>Welcome,

<!-- User name is "New User" for first-time visitors -->
<%= coreservlets.Utils.getUserNameFromCookie (request) %>
To access your account settings, click

<A HREF="Account-Settings.html">here.</A></SMALL>

<P>

Regular HTML for rest of online store’s Web page
</BODY></HTML>

So, the question is, If JSP technology and servlet technology are essentially equiv-
alent in power, does it matter which you use? The answer is, Yes, yes, yes! The issue
is not power, but convenience, ease of use, and maintainability. For example, any-
thing you can do in the Java programming language you could do in assembly lan-
guage. Does this mean that it does not matter which you use? Hardly.

JSP is discussed in great detail starting in Chapter 10. But, it is worthwhile men-
tioning now how servlets and JSP fit togethdBP is focused on simplifying the cre-
ation and maintenance of the HTML. Sermts are best at invoking the business logic
and performing complicated operations. A quick rule of thumb is that servlets are
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best for tasks oriented towargrocessingwhereas JSP is best for tasks oriented
toward presentation For some requests, servlets are the right choice. For other
requests, JSP is a better option. For still others, neither servlets alone nor JSP alone
is best, and a combination of the two (see Chapter 15, «Integrating Servlets and JSP:
The Model View Controller (MVC) ArchitectureZ) is best. But the point is that you
needboth servlets and JSP in your overall project: almost no project will consist
entirely of servlets or entirely of JSP. You want both.

OK, enough talk. Move on to the next chapter and get started!
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n Chapter 2 m Server Setup and Configuration

6. Establish a simplified deployment method. This step involves
choosing an approach for copying resources from your development
directory to the serverss deployment area. It is covered in Section 2.9.

7. Create custom Web applications. This step involves creating a sep-
arate directory for your application and modifyingeb.xml to give
custom URLSs to your servlets. This step can be postponed until you
are comfortable with basic servlet and JSP development. It is covered
in Section 2.11.

2.1 Download and Install the Java
Software Development Kit (SDK)

You probably have already installed the Java Platform, but if not, doing so should be
your first step. Current versions of the servlet and JSP APIs require the Java 2 Plat-
form (Standard Edition,J2SE, or Enterprise Edition,J2EE). If you arenst using

J2EE features like Enterprise JavaBeans (EJB) or Java Messaging Service (JMS), we
recommend that you use the standard edition. Your server will supply the classes
needed to add servlet and JSP support to Java 2 Standard Edition.

But what Java version do you need? Well, it depends on what servlet/JSP API you
are using, and whether you are using a full J2EE-compliant application server (e.g.,
WebSphere, WebLogic, or JBoss) or a standalone servlet/JSP container (e.g., Tomcat,
JRun, or Resin). If you are startingdm scratch, we recommend that you use the lat-
est Java version (1.4); doing so will give you the best performance and guarantee that
you are compatible with future releases. But, if you want to know the minimum sup-
ported version, here is a quick summary.

Servlets 2.3 and JSP 1.2 (standalone servers). Java 1.2 or later.
J2EE 1.3 (which includes servlets 2.3 and JSP 1.2). Java 1.3 or later.
Servlets 2.4 and JSP 2.0 (standalone servers). Java 1.3 or later.
PEE 1.4 (which includes servlets 2.4 and JSP 2.0). Java 1.4 or later.

a dh dh dh

We use Java 1.4 in our examples.

For Solaris, Windows, and Linux, obtain Java 1.4ap://java.sun.com/j2se/1.4/
and 1.3 athttp://java.sun.com/j2se/1.3/. Be sure to download the SDK (Software
Development Kit), not just the JRE (Java Runtime Environment),the JRE is
intended only for executing already compiled Java class files and lacks a compiler.
For other platforms, check first whether a Java 2 implementation comes preinstalled
as it does with MacOS X. If not, see Suness list of third-party Java implementations at
http://java.sun.com/cgi-bin/java-ports.cgi.
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2.3

Caucho’s Resin. Resin is a fast servlet and JSP engine with
extensive XML support. Along with Tomcat and JRun, it is one

of the three most popular servers used by commercial Web hosting
companies that provide servlet and JSP support. It is free for
development and noncommercial deployment purposes. For details,
seehttp://caucho.com/products/resin/.

New Atlanta’s ServletExec. ServletExec is another popular servlet and
JSP engine that can be used in standalone mode for development or, for
deployment, plugged into the Microsoft IS, Apache, and Sun ONE
servers. You can download and use it for free, but some of the high-
performance capabilities and administration utilities are disabled until
you purchase a license. The ServletExec Debugger is the configuration
you would use as a standalone desktop development server. For details,
seehttp://www.newatlanta.com/products/servietexec/.

Jetty. Jetty is an open-source server that supports servlets and JSP
technology and is free for both development and deployment. It is
often used as a complete standalone server (rather than integrated
inside a non-Java Web server), even for deployment. For details, see
http://jetty.mortbay.org/jetty/.

Configure the Server

Once you have downloaded and installed both the Java Platform itself and a server
that supports servlets and JSP, you need to configure your server to run on your sys-
tem. This configuration involves the following generic steps; the following three sec-
tions give specific details for Tomcat, JRun, and Resin.

Please note that these directions are geared toward using the server as a stand-
alone Web server for use in desktop development. For deployment, you often set up
your server to act as plugin within a traditional Web server like Apache or IIS. This
configuration is beyond the scope of this book; use the wizard that comes with the
server or read the configuration instructions in the vendorss documentation.

1.

Identifying the SDK installation directory. To compile JSP pages,

the server needs to know the location of the Java classes that are used
by the Java compiler (e.gjavac or jikes). With most servers,

either the server installation wizard detects the location of the SDK
directory or you need to set theava_HOME environment variable to

refer to that directory.Java_HOME should list the base SDK installa-

tion directory, not thebin subdirectory.


http://www.newatlanta.com/products/servletexec
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2. Specifying the port. Most servers come preconfigured to use a non-
standard port, just in case an existing server is already using port 80. If
no server is already using port 80, for convenience, set your newly
installed server to use that port.

3. Making server-specific customizations. These settings vary from
server to server. Be sure to read your serverss installation directions.

2.4 Configuring Apache Tomcat

Of all of the popular servlet and JSP engines, Tomcat is the hardest to configure.
Tomcat is also the most fluid of the popular servers: compared to most other servers,
Tomcat has more frequent releases and each version has more significant changes to
the setup and configuration instructions. So, to handle new versions of Tomcat, we
maintain an up-to-date Web page http://www.coreservlets.com/ for installing and
configuring Tomcat. Our online Tomcat configuration page includes sample versions
of the three major files you need to edidutoexec.bat, server.xml, andweb.xml. If

you use a version of Tomcat later than 4.1.24, you may want to refer to that Web site
for details. Instructions consistent with release 4.1.24 follow.

Your first step is to download the Tomcat zip file fromitp://jakarta.apache.org/
tomcat/. Click on Binaries and choose the latest release version. Assuming you are
using JDK 1.4, select the «LEZ version (e.gomcat-4.1.24-LE-jdk14.zip). Next,
unzip the file into a location of your choosing. The only restriction is that the location
cannot be protected from write access: Tomcat creates temporary files when it runs,
so Tomcat must be installed in a location to which the user who starts Tomcat has
write access. Unzipping Tomcat will result in a top-level directory similar to
C:\jakarta-tomcat-4.1.24-LE-jdk14 (hereafter referred to a#stall_dir ). Once you
have downloaded and unzipped the Tomcat files, configuring the server involves the
following steps. We give a quick summary below, then provide details in the following
subsections.

1. Setting the JAVA_HOMBariable. Set this variable to list the base
SDK installation directory.

2. Specifying the server port. Edit install_dir /conf/server.xml and
change the value of theort attribute of theConnector element
from 8080 to 80.

3. Enabling servlet reloading. Add aDefaul tContext element to
install_dir /conf/server.xml to tell Tomcat to reload servlets that have
been loaded into the serverss memory but whose class files have
changed on disk since they were loaded.


http://www.coreservlets.com
http://jakarta.apache.org/tomcat/
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see the source code of servlets that were generated from JSP pages. Although this
may not matter in most cases, it might reveal proprietary code to outsiders, so, as of
Tomcat 4.1.12, the invoker was disabled by default. We suspect that the Jakarta
project will fix the problem soon and reenable the invoker servlet in upcoming Tom-
cat releases. In the meantime, however, you almost certainly want to enable it when
learning. Just be sure that you do so only on a desktop development machine that is
not accessible to the outside world.

To enable the invoker servlet, uncomment the followisgrvlet-mapping ele-
ment ininstall_dir /conf/web.xml. Note that the filename isveb.xml, not server.xml,
and do not confuse this Tomcat-specifieb.xml file with the standard one that goes
in the WEB-INF directory of each Web application.

<servlet-mapping>
<servlet-name>invoker</servlet-name>
<url-pattern>/servlet/*</url-pattern>
</servlet-mapping>

Increasing DOS Memory Limits

If you use an old version of Windows (i.e., Windows 98/Me or earlier), you may have to
change the DOS memory settings for the startup and shutdown scripts. If you get an
«Out of Environment SpaceZ error message when you start the server, you will need to
right-click oninstall_dir /bin/startup.bat, select Properties, select Memory, and
change the Initial Environment entry from Auto to at least 2816. Repeat the process
for install_dir /bin/shutdown.bat.

Setting CATALINA_HOME

In some cases, it is also helpful to set theTALINA_HOME environment variable to
refer to the base Tomcat installation directory. This variable identifies the location of
various Tomcat files to the server. However, if you are careful to avoid copying the
server startup and shutdown scripts and instead use only shortcuts (called ssymbolic
linksZ on Unix) instead, you aret required to set this variable. See Section 2.9
(Establish a Simplified Deployment Method) for more information on using these
shortcuts.

Testing the Basic Server Setup

To verify that you have configured Tomcat successfully, double-click on
install_dir /bin/startup.bat (Windows) or executeénstall_dir /bin/startup.sh
(Unix/Linux). Open a browser and entétttp://localhost/ (http://localhost:8080/


http://localhost/
http://localhost:8080/
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€ Delete the whole session (in the current Web application). You
can callinvalidate to discard an entire session. Just remember that
doing so causes all of that userss session data to be lost, not just the
session data that your servlet or JSP page createchlBine servlets
and JSP pages in a Web application have to agree on the cases for
which invalidate may be called.

€ Log the user out and delete all sessions belonging to him or
her. Finally, in servers that support servlets 2.4 and JSP 2.0, you can
call Llogout to log the client out of the Web server and invalidate all
sessions (at most one per Web application) associated with that user.
Again, since this action affects servlets other than your own, be sure to
coordinate use of th@ ogout command with the other developers at
your site.

9.3 The Session-Tracking API

Although the session attributes (i.e., the user data) are the pieces of session informa-
tion you care most about, other information is sometimes useful as well. Here is a
summary of the methods available in the tpSession class.

public Object getAttribute(String name)
This method extracts a previously stored value from a session object. It returns
null if no value is associated with the given name.

public Enumeration getAttributeNames()
This method returns the names of all attributes in the session.

public void setAttribute(String name, Object value)

This method associates a value with a name. If the object supplied to
setAttribute implements thetit tpSessionBindinglListener interface,
the objectesralueBound method is called after it is stored in the session. Simi-
larly, if the previous value implementst tpSessionBindingListener, itS
valueUnbound method is called.

public void removeAttribute(String name)

This method removes any values associated with the designated name. If the
value being removed implementst tpSessionBindingListener, its
valueUnbound method is called.
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public void invalidate()

This method invalidates the session and unbinds all objects associated with it.
Use this method with caution; remember that sessions are associated with
users (i.e., clients), not with individual servlets or JSP pages. So, if you invali-
date a session, you might be destroying data that another servlet or JSP page is
using.

public void logout()

This method logs the client out of the Web server and invalidatbsessions
associated with that client. The scope of the logout is the same as the scope of
the authentication. For example, if the server implements single sign-on, call-
ing logout logs the client out of all Web applications on the server and invali-
dates all sessions (at most one per Web application) associated with the client.
For details, see the chapters on Web application security in Volume 2 of this
book.

public String getld()

This method returns the unique identifier generated for each session. It is use-
ful for debugging or logging or, in rare cases, for programmatically moving val-
ues out of memory and into a database (however, some J2EE servers can do

this automatically).

public boolean isNew()

This method returnstrue if the client (browser) has never seen the session,
usually because the session was just created rather than being referenced by an
incoming client request. It returngalse for preexisting sessions. The main
reason for mentioning this method is to steer you away from éNew is much

less useful than it appears at first glance. Many beginning developers try to use
isNew to determine whether users have been to their servlet before (within

the session timeout period), writing code like the following:

HttpSession session = request.getSession();

if (session.isNew()) {
doStuffForNewbies () ;

} else {
doStuffForReturnVisitors(); // Wrong!

}

Wrong! Yes, ifi sNew returns true, then as far as you can tell this is the userss
first visit (at least within the session timeout). ButiiNew returns false, it
merely shows that they have visited the Web application before, not that they
have visited your servlet or JSP page before.
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public long getCreationTime()

This method returns the time in milliseconds since midnight, January 1, 1970
(GMT) at which the session was first built. To get a value useful for printing,
pass the value to theate constructor or thesetTimeInMillis method of
GregorianCalendar.

public long getLastAccessedTime()
This method returns the time in milliseconds since midnight, January 1, 1970
(GMT) at which the session was last accessed by the client.

public int getMaxInactivelnterval()

public void setMaxInactivelnterval(int seconds)

These methods get or set the lengtiitime, in seconds, that a session should

go without access before being automatically invalidated. A negative value
specifies that the session should never time out. Note that the timeout is main-
tained on the server and isot the same as the cookie expiration date. For one
thing, sessions are normally based on in-memory cookies, not persistent cook-
ies, so therds no expiration date. Even if you intercepted tlIESESSTONID

cookie and sent it out with an expiration date, browser sessions and server ses-
sions are two distinct things. For details on the distinction, see the next section.

9.4 Browser Sessions
vs. Server Sessions

By default, session-tracking is based on cookies that are stored in the browseress mem-
ory, not written to disk. Thus, unless the servilet explicitly reads the incoming
JSESSIONID cookie, sets the maximum age and path, and sends it back out, quitting
the browser results in the session being broken: the client will not be able to access
the session again. The problem, however, is that the server does not know that the
browser was closed and thus the server has to maintain the session in memory until
the inactive interval has been exceeded.

Consider a physical shopping trip to a Wal-Mart store. You browse around and put
some items in a physical shopping cart, then leave that shopping cart at the end of an
aisle while you look for another item. A clerk walks up and sees the shopping cart.
Can he reshelve the items in it? No,you are probably still shopping and will come
back for the cart soon. What if you realize that you have lost your wallet, so you get in
your car and drive home? Can the clerk reshelve the items in your shopping cart
now? Again, no,the clerk presumably does ndnow that you have left the store.

So, what can the clerk do? He can keep an eye on the cart, and if nobody has touched
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it for some period of time, he can then conclude that it is abandoned and take the
items out of it. The only exception is if you brought the cart to him and said ¢lsm
sorry, | left my wallet at home, so | have to leave.Z

The analogous situation in the servlet world is one in which the server is trying to
decide if it can throw away yout tpSession object. Just because you are not cur-
rently using the session does not mean the server can throw it away. Maybe you will be
back (submit a new request) soon? If you quit your browser, thus causing the
browser-session-level cookies to be lost, the session is effectively broken. But, as with the
case of getting in your car and leaving Wal-Mart, the server doeknotv that you quit
your browser. So, the server still has to wait for a period of time to see if the session has
been abandoned. Sessions automatically become inactive when the amount of time
between client accesses exceeds the interval specifiegklylaxInactiveInterval.
When this happens, objects stored in thxztpSession object are removed
(unbound). Then, if those objects implement thectpSessionBindingListener
interface, they are autmatically notified. The onexception to the «the server waits
until sessions time outZ rule isifivalidate or logout is called. This is akin to your
explicitly telling the Wal-Mart clerk that you are leaving, so the server can immediately
remove all the items from the session and destroy the session object.

9.5 Encoding URLs Sent
to the Client

By default, servlet containers (engines) use cookies as the underlying mechanism for
session tracking. But suppose you reconfigure your server to use URL rewriting
instead? How will your code have to change?

The goods news: your core session-tracking code does not need to change at all.
The bad news: lots afther code has to change. In particular, if any of your pages
contain links back to your own site, you have to explicitly add the session data to the

URL. Now, the servlet API providesnethods to add this information to whatever
URL you specify. The problem is that you havedall these methods; it is not techni-
cally feasible for the system to examine the output of all of your servlets and JSP
pages, figure out which parts contain hyperlinks back to your site, and modify those
URLs. You have to tell it which URLs to modify. This requirement means that you
cannot have static HTML pages if you use URL rewriting for session tracking, or at
least you cannot have static HTML pages that refer to your own site. This is a signifi-
cant burden in many applications, but worth the price in a few.
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9.7 Accumulating a List
of User Data

The example of the previous section (Section 9.6) stores user-specific data in the
userssittpSession object. The object stored (amnteger) is an immutable data
structure: one that cannot be modified. Consequently, a nemteger is allocated

for each request, and that new object is stored in the session wéthattribute,
overwriting the previous value.

Another common approach is to usenautabledata structure such as an array,
List, Map, or application-specific data structure that has writable fields (instance
variables). With this approach, you do not need to ealkAttribute except when
the object is first allocated. Here is the basic template:

HttpSession session = request.getSession();

SomeMutableClass value =
(SomeMutableClass)session.getAttribute ("someIdentifier");

if (value == null) { // No such object already in session
value = new SomeMutableClass(...);
session.setAttribute ("someIdentifier", value);

}

value.updatelnternalState(...);

doSomethingWith (value) ;

Mutable data structures are most commonly used to maintain a set of data associ-
ated with the user. In this section we present a simplified example in which we main-
tain a basic list of items that each user has purchased. In the next section (Section
9.8), we present a full-fledged shopping cart example. Most of the code in that exam-
ple is for automatically building the Web pages that display the items and for the
shopping cart itself. Although these application-specific pieces can be somewhat
complicated, the basic session tracking is quite simple. Even so, it is useful to see the
fundamental approach without the distractions of the application-specific pieces.
Thates the purpose of the example here.

Listing 9.2 shows an application that uses a simpterayList (the Java 2 plat-
formes replacement forvector) to keep track of the items each user has purchased.
In addition to finding or creating the session and inserting the newly purchased item
(the value of thenewItem request parameter) into it, this example outputs a bulleted
list of whatever items are in the scartZ (i.e., therayList). Notice that the code
that outputs this list is synchronized on the-rayList. This precaution is worth tak-
ing, but you should be aware that the circumstances that make synchronization neces-
sary are exceedingly rare. Since each user has a separate session, the only way a race
condition could occur is if the same user submits two purchases in rapid succession.
Although unlikely, thisis possible, so synchronization is worthwhile.



278 Chapter 9 m Session Tracking

IE WA Showltems.java

package coreservlets;

import java.io.*;

import javax.servlet.*;
import javax.servlet.http.*;
import java.util.*;

/** Servlet that displays a list of items being ordered.

* Accumulates them in an ArrayList with no attempt at
detecting repeated items. Used to demonstrate basic
session tracking.

*

*

*/

public class ShowItems extends HttpServlet {
public void doGet (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException {
HttpSession session = request.getSession();
ArrayList previousltems =
(ArrayList)session.getAttribute("previousltems");
if (previousltems == null) {
previousltems = new ArrayList();
session.setAttribute("previousltems", previousltems);
}
String newltem = request.getParameter ("newltem") ;
response.setContentType ("text/html") ;
PrintWriter out = response.getWriter();
String title = "Items Purchased";
String docType =
"<!DOCTYPE HTML PUBLIC \"-//W3C//DTD HTML 4.0 " +
"Transitional//EN\">\n";
out.println (docType +
"<HTML>\n" +
"<HEAD><TITLE>" + title + "</TITLE></HEAD>\n" +
"<BODY BGCOLOR=\"#FDF5E6\">\n" +
"<H1>" + title + "</H1>");
synchronized (previousItems) {
if (newItem != null) {
previousltems.add(newltem);
}
if (previousItems.size() == 0)
out.println("<I>No items</I>"

{
) ;

7
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WA Showltems.java (continued)

} else {
out.println("<UL>") ;
for (int i=0; i<previousItems.size(); 1++) {

out.println("<LI>" + (String)previousItems.get(i));

}
out.println("</UL>");

}
out.println("</BODY></HTML>") ;

Listing 9.3 shows an HTML form that collects values of thewItem parameter
and submits them to the servlet. Figure 9...3 shows the result of the form; Figures 9...4
and 9...5 show the results of the servlet before the order form is visited and after it is
visited several times, respectively.

RSP OrderForm.html

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">
<HTML>

<HEAD>

<TITLE>Order Form</TITLE>
</HEAD>
<BODY BGCOLOR="#FDF5E6">
<CENTER>

<H1>Order Form</H1>
<FORM ACTION="servlet/coreservlets.ShowItems">
New Item to Order:
<INPUT TYPE="TEXT" NAME="newlItem" VALUE="Yacht"><P>
<INPUT TYPE="SUBMIT" VALUE="Order and Show All Purchases">
</FORM>
</CENTER></BODY></HTML>
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Figure 9-7  Result of the TechBooksPage servlet.

Handling the Orders

Listing 9.7 shows the servlet that handles the orders coming from the various catalog
pages shown in the previous subsection. It uses session tracking to associate a shop-
ping cart with each user. Since each user has a separate session, it is unlikely that
multiple threads will be accessing treame shopping cart simultaneously. However,

if you were paranoid, you could conceive of a few circumstances in which concurrent
access could occur, such as when a single user has multiple browser windows open
and sends updates from more than one in quick succession. So, just to be safe, the
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code synchronizes access based upon the session object. This synchronization pre-
vents other threads that use the same session from accessing the data concurrently,
while still allowing simultaneous requests from different users to proceed. Figures
9...8 and 9...9 show some typical results.

ISP AN OrderPage.java

package coreservlets;

import java.io.*;

import javax.servlet.*;
import javax.servlet.http.*;
import java.util.*;

import java.text.*;

/** Shows all items currently in ShoppingCart. Clients
* have their own session that keeps track of which
ShoppingCart is theirs. If this is their first visit
* to the order page, a new shopping cart is created.
* Usually, people come to this page by way of a page
* showing catalog entries, so this page adds an additional
* item to the shopping cart. But users can also
bookmark this page, access it from their history list,
* or be sent back to it by clicking on the "Update Order"
* button after changing the number of items ordered.
*/

public class OrderPage extends HttpServlet {
public void doGet (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException {
HttpSession session = request.getSession();
ShoppingCart cart;
synchronized (session) {
cart = (ShoppingCart)session.getAttribute("shoppingCart");
// New visitors get a fresh shopping cart.
// Previous visitors keep using their existing cart.
if (cart == null) {
cart = new ShoppingCart();
session.setAttribute("shoppingCart", cart);
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WA OrderPage.java (continued)

if (itemID != null) {

String numItemsString =
request.getParameter ("numItems") ;

if (numItemsString == null) {
// If request specified an ID but no number,
// then customers came here via an "Add Item to Cart"
// button on a catalog page.
cart.addltem(itemID);

} else {
// If request specified an ID and number, then
// customers came here via an "Update Order" button
// after changing the number of items in order.
// Note that specifying a number of 0 results
// in item being deleted from cart.
int numItems;

try {

numItems = Integer.parselnt (numItemsString) ;
} catch (NumberFormatException nfe) {

numItems = 1;

}
cart.setNumOrdered(itemID, numltems);

}
// Whether or not the customer changed the order, show
// order status.
response.setContentType ("text/html") ;
PrintWriter out = response.getWriter();
String title = "Status of Your Order";
String docType =
"<!DOCTYPE HTML PUBLIC \"-//W3C//DTD HTML 4.0 " +
"Transitional//EN\">\n";
out.println (docType +
"<HTML>\n" +
"<HEAD><TITLE>" + title + "</TITLE></HEAD>\n" +
"<BODY BGCOLOR=\"#FDF5E6\">\n" +
"<H1 ALIGN=\"CENTER\">" + title + "</H1>");
synchronized(session) {
List itemsOrdered = cart.getItemsOrdered() ;

if (itemsOrdered.size() == 0) {
out.println("<H2><I>No items in your cart...</I></H2>");
} else {

// If there is at least one item in cart, show table
// of items ordered.
out.println
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WA OrderPage.java (continued)

String itemID = request.getParameter ("itemID") ;
("<TABLE BORDER=1 ALIGN=\"CENTER\">\n" +
"<TR BGCOLOR=\"#FFADOO\">\n" +
" <TH>Item ID<TH>Description\n" +
"  <TH>Unit Cost<TH>Number<TH>Total Cost");
ItemOrder order;
// Rounds to two decimal places, inserts dollar
// sign (or other currency symbol), etc., as
// appropriate in current Locale.
NumberFormat formatter =
NumberFormat.getCurrencyInstance () ;
// For each entry in shopping cart, make
// table row showing ID, description, per-item
// cost, number ordered, and total cost.
// Put number ordered in textfield that user
// can change, with "Update Order" button next
// to it, which resubmits to this same page
// but specifying a different number of items.

for(int i=0; i<itemsOrdered.size(); i++) {
order = (ItemOrder)itemsOrdered.get (i) ;
out.println
("<TR>\n" +

"  <TD>" + order.getItemID() + "\n" +
" <TD>" + order.getShortDescription() + "\n" +

" <TD>" +
formatter. format (order.getUnitCost()) + "\n" +
" <TD>" +

"<FORM>\n" + // Submit to current URL
"<INPUT TYPE=\"HIDDEN\" NAME=\"itemID\"\n" +
" VALUE=\"" + order.getItemID() + "\">\n" +
"<INPUT TYPE=\"TEXT\" NAME=\"numItems\"\n" +
" SIZE=3 VALUE=\"" +
order.getNumItems () + "\">\n" +
"<SMALL>\n" +
"<INPUT TYPE=\"SUBMIT\"\n "+
" VALUE=\"Update Order\">\n" +
"</SMALL>\n" +
"</FORM>\n" +
" <TD>" +
formatter.format (order.getTotalCost())) ;

}

String checkoutURL =

response.encodeURL("../Checkout.html") ;
// "Proceed to Checkout" button below table
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WA OrderPage.java (continued)

out.println

("</TABLE>\n" +
"<FORM ACTION=\"" + checkoutURL + "\">\n" +
"<BIG><CENTER>\n" +
"<INPUT TYPE=\"SUBMIT\"\n" +
" VALUE=\"Proceed to Checkout\">\n" +
"</CENTER></BIG></FORM>") ;

}

out.println("</BODY></HTML>") ;

Figure 9-8 Result of OrderPage servlet after user clicks on “Add to Shopping Cart” in
KidsBooksPage.
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AN R[N Catalogltem.java (continued)

public String getItemID() {
return(itemID) ;

protected void setItemID(String itemID) {
this.itemID = itemID;

public String getShortDescription() {
return (shortDescription) ;

protected void setShortDescription(String shortDescription) {
this.shortDescription = shortDescription;

public String getLongDescription() {
return (longDescription) ;

protected void setLongDescription(String longDescription) ({
this.longDescription = longDescription;

public double getCost () {
return(cost) ;

protected void setCost (double cost) {
this.cost = cost;

TR RN [temOrder.java

package coreservlets;

/** Associates a catalog Item with a specific order by

* keeping track of the number ordered and the total price.

* Also provides some convenience methods to get at the
CatalogItem data without extracting the CatalogItem

* geparately.

*/
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AR RN [temOrder.java (continued)

public class ItemOrder {
private CatalogItem item;
private int numItems;

public ItemOrder (CatalogItem item) ({
setItem(item) ;
setNumItems (1) ;

public CatalogItem getItem() {
return(item) ;

protected void setItem(CatalogItem item) {
this.item = item;

public String getItemID() {
return(getItem() .getItemID()) ;

public String getShortDescription() {
return (getItem() .getShortDescription()) ;

public String getLongDescription() {
return(getItem() .getLongDescription()) ;

public double getUnitCost () {
return(getItem() .getCost())

7

public int getNumItems () {
return (numItems) ;

public void setNumItems (int n) {
this.numItems = n;

public void incrementNumItems () {
setNumItems (getNumItems () + 1);
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AR RN [temOrder.java (continued)

public void cancelOrder () {
setNumItems (0) ;

public double getTotalCost() {
return (getNumItems () * getUnitCost());

(AR P Catalog.java

-
-

package coreservlets;

/** A catalog that lists the items available in inventory.

public class Catalog {
// This would come from a database in real life.

// We use a static table for ease of testing and deployment.
// See JDBC chapters for info on using databases in

// servlets and JSP pages.
private static CatalogItem[] items =
{ new CatalogItem
("hallOO1™",
"<I>Core Servlets and JavaServer Pages " +
"2nd Edition</I> (Volume 1)" +
" by Marty Hall and Larry Brown",
"The definitive reference on servlets " +
"and JSP from Prentice Hall and \n" +
"Sun Microsystems Press.<P>Nominated for "
"the Nobel Prize in Literature."
39.95),
new CatalogItem
("halloO2",
"<I>Core Web Programming, 2nd Edition</I>
"by Marty Hall and Larry Brown",
"One stop shopping for the Web programmer.
"Topics include \n" +
"<UL><LI>Thorough coverage of Java 2; "

"

+

+

"including Threads, Networking, Swing, \n"

"Java 2D, RMI, JDBC, and Collections\n"
"<LI>A fast introduction to HTML 4.01, "

"including frames, style sheets, and layers.\n"

+

+

+

+

+

*/

+
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(AR PN Catalog.java (continued)

"<LI>A fast introduction to HTTP 1.1, " +
"servlets, and JavaServer Pages.\n" +
"<LI>A quick overview of JavaScript 1.2\n" +
"</UL>",
49.99),
new CatalogItem
("lewisOO1",

"<I>The Chronicles of Narnia</I> by C.S. Lewis"
"The classic children's adventure pitting " +
"Aslan the Great Lion and his followers\n" +
"against the White Witch and the forces " +
"of evil. Dragons, magicians, quests, \n" +
"and talking animals wound around a deep " +
"spiritual allegory. Series includes\n" +
"<I>The Magician's Nephew</I>,\n" +

"<I>The Lion, the Witch and the Wardrobe</I>,\n"

"<I>The Horse and His Boy</I>,\n" +
"<I>Prince Caspian</I>,\n" +
"<I>The Voyage of the Dawn Treader</I>,\n" +
"<I>The Silver Chair</I>, and \n" +
"<I>The Last Battle</I>.",

19.95),

new CatalogItem

("alexander001",

"<I>The Prydain Series</I> by Lloyd Alexander",
"Humble pig-keeper Taran joins mighty " +
"Lord Gwydion in his battle against\n" +
"Arawn the Lord of Annuvin. Joined by " +
"his loyal friends the beautiful princess\n"
"Eilonwy, wannabe bard Fflewddur Fflam," +
"and furry half-man Gurgi, Taran discovers "
"courage, nobility, and other values along\n"
"the way. Series includes\n" +
"<I>The Book of Three</I>,\n" +
"<I>The Black Cauldron</I>,\n" +
"<I>The Castle of Llyr</I>,\n" +
"<I>Taran Wanderer</I>, and\n" +
"<I>The High King</I>.",

19.95),

new CatalogItem
("rowling0O01",

’

+

+

+

"<I>The Harry Potter Series</I> by J.K. Rowling",

"The first five of the popular stories " +
"about wizard-in-training Harry Potter\n" +
"topped both the adult and children's " +

+




9.8 An Online Store with a Shopping Cart and Session Tracking m

(AR PN Catalog.java (continued)

"best-seller lists. Series includes\n" +
"<I>Harry Potter and the Sorcerer's Stone</I>,\n" +
"<I>Harry Potter and the Chamber of Secrets</I>,\n" +
"<I>Harry Potter and the " +
"Prisoner of Azkaban</I>,\n" +
"<I>Harry Potter and the Goblet of Fire</I>, and\n" +
"<I>Harry Potter and the "+
"Order of the Phoenix</I>.\n",

59.95)

Y

public static CatalogItem getItem(String itemID) {
CatalogItem item;
if (itemID == null) {
return(null) ;
}
for(int 1=0; i<items.length; i++) {
item = items[i];
if (itemID.equals(item.getItemID())) {
return(item) ;

}

return(null) ;
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JavaServer Pages (JSP) technology enables you to mix regular, static HTML with
dynamically generated content. You simply write the regular HTML in the nor-
mal manner, using familiar Web-page-building tools. You then enclose the code
for the dynamic parts in special tags, most of which start withand end withs>.

For example, Listing 10.1 (Figure 10...1) presents a very small JSP page that uses a
request parameter to display the title of a book. Notice that the listing is mostly stan-
dard HTML; the dynamic code consists entirely of the half line shown in bold in the
listing.

OrderConfirmation.jsp

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">
<HTML>
<HEAD>
<TITLE>Order Confirmation</TITLE>
<LINK REL=STYLESHEET
HREF="JSP-Styles.css"
TYPE="text/css">
</HEAD>
<BODY>
<H2>Order Confirmation</H2>
Thanks for ordering <I><%= request.getParameter("title") %> </I>!
</BODY></HTML>
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€ Itis hard to write and maintain the HTML. Usingprint
statements to generate HTML? Hardly convenient: you have to use
parentheses and semicolons, have to insert backslashes in front of
embedded double quotes, and have to use string concatenation to put
the content together. Besides, it simply does not look like HTML, so it
is harder to visualize. Compare this servlet style with Listing 10.1
where you hardly even notice that the page is not an ordinary HTML
document.

€ You cannot use standard HTML tools. All those great Web-site
development tools you have are of little use when you are writing Java
code.

€ The HTML is inaccessible to non-Java developers. If the HTML
is embedded within Java code, a Web development expert who does
not know the Java programming language will have trouble reviewing
and changing the HTML.

10.2 Benefits of JSP

JSP pages are translated into servlets. So, fundamentally, any task JSP pages can per-
form could also be accomplished by servlets. However, this underlying equivalence
does not mean that servlets and JSP pages are equally appropriate in all scenarios.
The issue is not the power of the technology, it is the convenience, productivity, and
maintainability of one or the other. After all, anything you can do on a particular com-
puter platform in the Java programming language you could also do in assembly lan-
guage. But it still matters which you choose.

JSP provides the following benefits over servlets alone:

€ Itis easier to write and maintain the HTML. Your static code is
ordinary HTML: no extra backslashes, no double quotes, and no
lurking Java syntax.

€ You can use standard Web-site development tools. For example,
we use Macromedia Dreamweaver for most of the JSP pages in the
book. Even HTML tools that know nothing about JSP can be used
because they simply ignore the JSP tags.

€ You can divide up your development team. The Java
programmers can work on the dynamic code. The Web developers can
concentrate on the presentation layer. On large projects, this division
is very important. Depending on the size of your team and the
complexity of your project, you can enforce a weaker or stronger
separation between the static HTML and the dynamic content.
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All of these questions are based upon the assumption that browsers know some-
thing about the server-side process. But they do not. Thus:

€ For putting applets with Swing components into Web pages, what
matters is the browseres Java version,the serveres version is irrelevant.
If the browser supports the Java 2 platform, you use the normal
APPLET (or Java plug-in) tag and would do so even if you were using
non-Java technology on the server.

€ You do not need Java I/O to read image files; you just put the
image in the directory for Web resources (i.e., two levels up from
WEB-INF/classes) and output a normafmc tag.

€ You create images that change under the mouse by using client-side
JavaScript, referenced with thecrRIPT tag; this does not change just
because the server is using JSP.

€ Browsers do not esupportZ JSP at all,they merely see the output of
the JSP page. So, make sure your JSP outputs HTML compatible with
the browser, just as you would do with static HTML pages.

€ And, of course you need not do anything to prevent clients from
seeing JSP tags; those tags are processed on the server and are not part
of the output that is sent to the client.

Confusing Translation Time with Request Time

A JSP page is converted into a servlet. The servlet is compiled, loaded into the
serverss memory, initialized, and executed. But which step happens when? To answer
that question, remember two points:

€ The JSP page is translated into a servlet and compiled only the first
time it is accessed after having been modified.

€ Loading into memory, initialization, and execution follow the normal
rules for servlets.

Table 10.1 gives some common scenarios and tells whether or not each step
occurs in that scenario. The most frequently misunderstood entries are highlighted.
When referring to the table, note that servlets resulting from JSP pages use the
_JjspService method (called for bothcET and POST requests), hodoGet or
doPost. Also, for initialization, they use theéspInit method, not theinit
method.
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Table 10.1  JSP Operations in Various Scenarios

JSP page Servlet
pag Servlet loaded into | jspinit _jspService
translated . B
. compiled server’s called called
into servlet
memory
Page first written
Request1 | Yes Yes Yes Yes Yes
Request2 | No No No No Yes
Server restarted
Request 3 | No No Yes Yes Yes
Request 4 No No No No Yes
Page modified
Request5 | Yes Yes Yes Yes Yes
Request 6 No No No No Yes

Thinking JSP Alone Is Sufficient

There is a small community of developers that are so enamored with JSP that they
use it for practically everything. Most of these developerseruse servlets; many
never even use auxiliary helper classes,they just build large complex JSP pages for
each and every task.

This is a mistake. JSP is an excellent tool. But the fundamental problem it
addresses ipresentation the difficulty of creating and maintaining HTML to repre-
sent the result of a request. JSP is a good choice for pages with relatively fixed for-
mats and lots of static text. JSP, by itself, is less good for applications that have a
variable structure, is poor for applications that have mostly dynamic data, and is
totally unsuitable for applications that output binary data or manipulate HTTP with-
out generating explicit output (as with the search engine servlet of Section 6.4). Still
other applications are best solved with neither servlets alone nor JSP alone, but with
a combination of the two (see Chapter 15).

JSP is a powerful and widely applicable tool. Nevertheless, other tools are some-
times better. Choose the right tool for the job.
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Thinking Servlets Alone
Are Sufficient

At the other end of the spectrum from the JSP-only camp is the servlets-only camp.
Adherents of this camp state, quite rightly, that JSP pages are really just dressed up
servlets, so JSP pages cannot accomplish anything that could not also be done with
servlets. From this, they conclude that you should stick with servlets, where you have
access to the full underlying power, have complete control, and can see exactly what
is happening. Hmm, have you heard this argument before? It sounds a lot like the
position of the *donst be a wimp; write all your code in assembly languageZ crowd.

Yes, you could use servlets for any task for which JSP is used. But it is not always
equally convenient to do so. For tasks that involve a lot of static HTML content, use
of JSP technology (or a combination of JSP and servlets) simplifies the creation and
maintenance of the HTML, permits you to use industry standard Web site creation
tools, and lets you «divide and conquerZ by splitting your effort between the Java
developers and the Web developers.

Servlets are powerful and widely applicable tools. Nevertheless, other tools are
sometimes better. Choose the right tool for the job.

10.5 Installation of JSP Pages

Servlets require you to set yOWLASSPATH, use packages to avoid name conflicts,
install the class files in servlet-specific locations, and use special-purpose URLs. Not
so with JSP pages. JSP pages can be placed in the same directories as normal HTML
pages, images, and style sheets; they can also be accessed through URLs of the same
form as those for HTML pages, images, and style sheets. Here are a few examples of
default installation locations (i.e., locations that apply when you arenst using custom
Web applications) and associated URLs. Where we $istneDirectory , you can use

any directory name you like, except that you are never allowed toWERINF or
META-INF as directory names. When using the default Web application, you also have
to avoid a directory name that matches the URL prefix of any other Web application.
For information on defining your own Web applications, see Section 2.11.

JSP Directories for Tomcat
(Default Web Application)

€ Main Location.
install_dir /webapps/ROOT





http://host/SomeFile.jsp
http://host/SomeDirectory/SomeFile.jsp
http://host/SomeFile.jsp
http://host/SomeDirectory/SomeFile.jsp
http://host/SomeFile.jsp
http://host/SomeDirectory/SomeFile.jsp
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€ Example:
<%@ directive att="val" %>
€ Discussed in:
page: Chapter 12
include: Chapter 13
taglib andtag: Volume 2
JSP Action
€ Description:
Action that takes place when the page is requested
€ Example:
<jsp:blah>...</jsp:blah>
€ Discussed in:

jsp:include and related: Chapter 13
jsp:useBean and related: Chapter 14
jsp:invoke and related: Volume 2

JSP Expression Language Element

€

Description:
Shorthand JSP expression

Example:
${ EL Expression }

Discussed in:
Chapter 16

Custom Tag (Custom Action)

€

€

Description:
Invocation of custom tag

Example:
<prefix:name>
Body
</prefix:name>

Discussed in:
Volume 2



10.6 Basic Syntax 317

Escaped Template Text

€ Description:
Text that would otherwise be interpreted specially. Slash is removed
and remaining text is sent to the client
€ Examples:
<\%
B\>
€ Discussed in:
Section 11.1
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Core Approach

Limit the amount of Java code that is in JSP pages. At the very least, use
helper classes that are invoked from the JSP pages. Once you gain more
experience, consider beans, MVC, and custom tags as well.

Almost all experienced developers have seen gross excesses: JSP pages that consist
of many lines of Java code followed by tiny snippets of HTML. That is obviously bad: it
is harder to develop, compile, debug, divvy up among team members, test, and reuse.
A servlet would have been far better. However, some of these developers have overre-
acted by flatly stating that it ialwayswrong to haveany Java code directly in the JSP
page. Certainly, on some projects it is worth the effort to keep a strict separation
between the content and the presentation and to enforce a style where there is no Java
syntax in any of the JSP pages. But this is not always necessary (or even beneficial).

A few people go even further by saying tredt pages irall applications should use
the Model-View-Controller (MVC) architecture, preferably with the Apache Struts
framework. This, in our opinion, is also an overreaction. Yes, MVC (Chapter 15) is a
great idea, and we use it all the time on real projects. And, yes, Struts (Volume 2) is a
nice framework; we are using it on a large project as the book is going to press. The
approaches are great when the situation gets moderately (MVC in general) or highly
(Struts) complicated.

But simple situations call for simple solutions. In our opinion, all the approaches
of Figure 11...1 have a legitimate place; it depends mostly on the complexity of the
application and the size of the development team. Still, be warned: beginners are
much more likely to err by making hard-to-manage JSP pages chock-full of Java code
than they are to err by using unnecessarily large and elaborate frameworks.

The Importance of Using Packages

Whenever you write Java classes, the class files are deployattEINF/classes/
directoryMatchingPackageName  (or inside a JAR file that is placed WEB-INF/lib).

This is true regardless of whether the class is a servlet, a regular helper class, a bean,
a custom tag handler, or anything else. All code goes in the same place.

With regular servlets, however, it is sometimes reasonable to use the default pack-
age, since you can use separate Web applications (see Section 2.11) to avoid name
conflicts with servlets from other projects. However, with code called from JSP, you
should always use packages. And, since when you write a utility for use from a servlet,
you do not know if you will later use it from a JSP page as well, this strategy means
that you shouldalwaysuse packages fall classes used by either servilets or JSP
pages.
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Core Approach

Put all your classes in packages.

Why? To answer that question, consider the following code. The code may or may
not contain apackage declaration but does not contaitmport Statements.

public class SomeClass {
public String someMethod(...) {
SomeHelperClass test = new SomeHelperClass(...);
String someString = SomeUtilityClass.someStaticMethod(...);

}

Now, the question is, what package will the system think thaeheHelperClass
and someUtilityClass are in? The answer is, whatever packageneClass is
in. What package is that? Whatever is given in heckage declaration. OK, fine.
Elementary Java syntax. No problem. OK, then, consider the following JSP code:

A
o0 .

SomeHelperClass test = new SomeHelperClass(...);
String someString = SomeUtilityClass.someStaticMethod(...);

%>

Now, same question: what package will the system think thateHelperClass
andsomeUtilityClass are in? Same answer: whatever package the current class
(the servlet that the JSP page is translated into) is in. What package is that? Hmm,
good question. Nobody knows! The package is not standardized by the JSP spec. So,
packageless helper classes, when used in this manner, will only work if the system
builds a packageless servlet. But they donet always do that, so JSP code like this exam-
ple can fail. To make matters worse, servers sometioebuild packageless servlets
out of JSP pages. For example, most Tomcat versions build packageless servlets for
JSP pages that are in the top-level directory of the Web application. The problem is
that there is absolutely no standard to guide when they do this and when they donst.
It would be far better if the JSP code just shown always failed. Instead, it sometimes
works and sometimes fails, depending on the server or even depending on what
directory the JSP page is in. Boo!

Be safe, be portable, plan ahead. Always use packages!
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11.4 Using JSP Expressions

A JSP expression is used to insert values directly into the output. It has the following
form:

<%= Java Expression %>

The expression is evaluated, converted to a string, and inserted in the page. This
evaluation is performed at runtime (when the page is requested) and thus has full
access to information about the request. For example, the following shows the
date/time that the page was requested.

Current time: <%= new java.util.Date() %>

Predefined Variables

To simplify these expressions, you can use a number of predefined variables (or
«implicit objectsZ). There is nothing magic about these variables; the system simply
tells you what names it will use for the local variables jspService (the method

that replacesdoGet in servlets that result from JSP pages). These implicit objects
are discussed in more detail in Section 11.12, but for the purpose of expressions, the
most important ones are these:

€ request ,theHttpServletRequest.

€ response ,theHttpServletResponse.

€ session ,theHttpSession associated with the request (unless
disabled with thesession attribute of thepage directive,see
Section 12.4).

€ out,thewriter (a buffered version of typespwriter) used to
send output to the client.

€ application , the servletContext. This is a data structure
shared by all servlets and JSP pages in the Web application and is good
for storing shared data. We discuss it further in the chapters on beans
(Chapter 14) and MVC (Chapter 15).

Here is an example:

Your hostname: <%= request .getRemoteHost() %>
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JSP/Servlet Correspondence

Now, we just stated that a JSP expression is evaluated and inserted into the page out-
put. Although this is true, it is sometimes helpful to understand what is going on
behind the scenes.

It is actually quite simple: JSP expressions basically becpment (or write)
statements in the servlet that results from the JSP page. Whereas regular HTML
becomesprint statements with double quotes around the text, JSP expressions
becomeprint statements with no double quotes. Instead of being placed in the
doGet method, theseprint statements are placed in a new method called
_JjspService that is called byservice for both GET and poST requests. For
instance, Listing 11.1 shows a small JSP sample that includes some static HTML and
a JSP expression. Listing 11.2 showsjapService method that might result. Of
course, different vendors will produce code in slightly different ways, and optimiza-
tions such as reading the HTML from a static byte array are quite common.

Also, we oversimplified the definition of theut variable;out in a JSP page is a
JspWriter, SO you have to modify the slightly simplerintwriter that directly
results from a call t¢yetwriter. So, donst expect the code your server generates to
look exactlylike this.

AR Sample JSP Expression: Random Number

<H1>A Random Number</H1>
<%= Math.random() %>

RET AR Representative Resulting Servlet Code: Random Number

public void _jspService (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException {
response.setContentType ("text/html") ;
HttpSession session = request.getSession();
JspWriter out = response.getWriter();
out.printin("<H1>A Random Number</H1>");
out.printin(Math.random());
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If you want to see the exact code that your server generates, youell have to dig
around a bit to find it. In fact, some servers delete the source code files once they are
successfully compiled. But here is a summary of the locations used by three com-
mon, free development servers.

Tomcat Autogenerated Servlet Source Code

install_dir /work/Standalone/localhost/_

(The final directory is an underscore. More generally, in
install_dir /work/Standalone/localhost/ ~ webAppName .

The location varies slightly among various Tomcat versions.)

JRun Autogenerated Servlet Source Code

install_dir /servers/default/default-ear/default-war/WEB-INF/jsp

(More generally, in theWEB-INF/jsp directory of the Web application to which
the JSP page belongs. However, note that JRun does not savgthdiles
unless you change theepGenerated element fromfalse totrue in
install_dir /servers/defaul/SERVER-INF/default-web.xml )

Resin Autogenerated Servlet Source Code

install_dir /doc/WEB-INF/work
(More generally, in theWEB-INF/work directory of the
Web application to which the JSP page belongs.)

XML Syntax for Expressions

XML authors can use the following alternative syntax for JSP expressions:
<jsp:expression> Java Expression  <[jsp:expression>

In JSP 1.2 and later, servers are required to support this syntax as long as authors
donst mix the XML version and the standard JSP versiobt ... %> ) in the same
page. This means that, to use the XML version, you must use XML syntax iarnties
page. In JSP 1.2 (but not 2.0), this requirement means that you have to enclose the
entire page in gsp:root  element. As a result, most developers stick with the classic
syntax except when they are either generating XML documents (e.g., xhtml or SOAP)
or when the JSP page is itself the output of some XML process (e.g., XSLT).

Note that XML elements, unlike HTML ones, are case sensitive. So, be sure to
usejsp:expression in lower case.
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AEINPRNRE ThreeParams.java (continued)

+ request.getParameter ("param2") + "\n" +
"  <LI><B>param3</B>: "

+ request.getParameter ("param3") + "\n" +
"</UL>\n" +

"</BODY></HTML>") ;

AR BN ThreeParams.jsp

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">
<HTML>
<HEAD>
<TITLE>Reading Three Request Parameters</TITLE>
<LINK REL=STYLESHEET
HREF="JSP-Styles.css"
TYPE="text/css">
</HEAD>
<BODY>
<H1>Reading Three Request Parameters</H1l>
<UL>
<LI><B>paraml</B>: <%= request.getParameter("paraml”) %>
<LI><B>param2</B>: <%= request.getParameter("param2") %>
<LI><B>param3</B>: <%= request.getParameter("param3") %>
</UL>
</BODY></HTML>

File LAt Veew  Favoried  Toslls  Melp
= -3 BAYTI DD
At [QJ mans e albicrt Mrtpscoiptiong Ty e anarse i pan a0 = ootigar wo=han Bpar ae b=tae :I 6o

2

Wity Theee Beaguest Pasameters - Microsoll Internel Explorer 2101 x|

Reading Three Request
Parameters

« paraml foo
» paraml: bar
« paraml baz

ig) Done ¥ Local intramet

Figure 11-4 Result of ThreeParams.jsp.
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11.7 Writing Scriptlets

If you want to do something more complex than output the value of a simple expres-
sion, JSP scriptlets let you insert arbitrary code into the servietsspService
method (which is called bgervice). Scriptlets have the following form:

<% Java Code %>

Scriptlets have access to the same automatically defined variables as do expres-
sions fequest, response, session, out, etc.). So, for example, if you want to
explicitly send output to the resultant page, you could use the variable, as in the
following example.

<%
String queryData = request.getQueryString() ;
out.println("Attached GET data: " + queryData);

[
>

In this particular instance, you could have accomplished the same effect more eas-
ily by using a combination of a scriptlet and a JSP expression, as below.

<% String queryData = request.getQueryString(); %>
Attached GET data: <%= queryData %>

Or, you could have used a single JSP expression, as here.
Attached GET data: <%= request.getQueryString() %>

In general, however, scriptlets can perform a number of tasks that cannot be
accomplished with expressions alone. These tasks include setting response headers
and status codes, invoking side effects such as writing to the server log or updating a
database, or executing code that contains loops, conditionals, or other complex con-
structs. For instance, the following snippet specifies that the current page is sent to
the client as Microsoft Word, not as HTML (which is the default). Since Microsoft
Word can import HTML documents, this technique is actually quite useful in real
applications.

<% response.setContentType("application/msword"); %>

It is important to note that you need not set response headers or status codes at the
very top of a JSP page, even though this capability appears to violate the rule that this
type of response data needs to be specified before any document content is sent to the
client. It is legal to set headers and status codes after a small amount of document
content because servlets that result from JSP pages use a special varietywfr (of
type JspWriter) that partially buffers the document. This buffering behavior can be
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changed, however; see Chapter 12 (Controlling the Structure of Generated Servlets:
The JSP page Directive) for a discussion of thef fer andautoflush attributes of
the page directive.

JSP/Servlet Correspondence

It is easy to understand how JSP scriptlets correspond to servlet code: the scriptlet
code is just directly inserted into thejspService method: no strings, n@rint
statements, no changes whatsoever. For instance, Listing 11.6 shows a small JSP sam-
ple that includes some static HTML, a JS&pression, and a JSP scriptlet. Listing
11.7 shows ajspservice method that might result. Note that the call tear (the

JSP expression) is not followed by a semicolon, but the calkto (the JSP scriptlet)

is. Remember that JSP expressions contain dahaes(which do not end in semico-
lons), whereas most JSP scriptlets contain Jsteéementgwhich are terminated by
semicolons). To make it even easier to remember when to use a semicolon, simply
remember that expressions get placed insigeint or write statements, and
out.print (blah; ) ; is clearly illegal.

Again, different vendors will produce this code in slightly different ways, and we
oversimplified theout variable (which is @spwriter, not the slightly simpler
PrintWriter that results from a call tgzetWriter). So, donet expect the code
your server generates to loakactlylike this.

AR Sample JSP Expression/Scriptlet

<H2>foo</H2>
<%= bar() %>
<% baz(); %>

REPR WA Representative Resulting Servlet Code: Expression/Scriptlet

public void _jspService (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException ({
response.setContentType ("text/html") ;
HttpSession session = request.getSession();
JspWriter out = response.getWriter();
out.printin("<H2>foo</H2>");
out.printin(bar());
baz();
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XML Syntax for Scriptlets

The XML equivalent of<% Java Code %> is
<jsp:scriptlet>Java Code</jsp:scriptlet>

In JSP 1.2 and later, servers are required to support this syntax as long as authors
donet mix the XML version{jsp:scriptlet> ... </jsp:scriptlet>) and the
ASP-like version{% ... %>) in the same page; if you use the XML version you
must use XML syntax consistently for the entire page. Remember that XML ele-
ments are case sensitive; be sure to 4s@ : scriptlet in lower case.

11.8 Scriptlet Example

As an example of code that is too complex for a JSP expression alone, Listing 11.8
presents a JSP page that uses th&olor request parameter to set the background
color of the page. Simply using

<BODY BGCOLOR="<%= request.getParameter ("bgColor") %$>">

would violate the cardinal rule of reading form data: always check for missing or mal-
formed data. So, we use a scriptlet instegP-Styles.css is omitted so that the style

sheet does not override the background color. Figures 11...5, 11...6, and 11...7 show the
default result, the result for a background abcoco, and the result fopapayawhip

(one of the oddball X11 color names still supported by most browsers for historical
reasons), respectively.

IEPR N BN BGColor.jsp

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">
<HTML>
<HEAD>
<TITLE>Color Testing</TITLE>

</HEAD>
<%
String bgColor = request.getParameter("bgColor");
if (bgColor == null) || (bgColor.trim().equals("™))) {

bgColor = "WHITE";
}
%>
<BODY BGCOLOR="<%= bgColor %>">
<H2 ALIGN="CENTER">Testing a Background of "<%= bgColor %>"</H2>
</BODY></HTML>
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11.10 Using Declarations

A JSP declaration lets you define methods or fields that get inserted into the main body
of the servlet classo(tsidethe _jspService method that is called bgervice to
process the request). A declaration has the following form:

<%! Field or Method Definition %>

Since declarations do not generate output, they are normally used in conjunc-
tion with JSP expressions or scriptlets. In principle, JSP declarations can contain
field (instance variable) definitions, method definitions, inner class definitions, or
even static initializer blocks: anything that is legal to put inside a class definition
but outside any existing methods. In practice, however, declarations almost always
contain field or method definitions.

One caution is warranted, however: do not use JSP declarations to override the
standard servlet life-cycle methodsdrvice, doGet, init, etc.). The servlet into
which the JSP page gets translated already makes use of these methods. There is no
need for declarations to gain accessdervice, doGet, Or doPost, Since calls to
service are automatically dispatched tojspService, which is where code
resulting from expressions and scriptlets is put. However, for initialization and
cleanup, you can usejspInit and jspDestroy,the standard init and
destroy methods are guaranteed to call these two methods in servlets that come
from JSP.

Core Approach

For initialization and cleanup in JSP pages, use JSP declarations to
override jspInit Or jspDestroy, NOt init Or destroy.

Aside from overriding standard methods likgspInit and jspbDestroy, the
utility of JSP declarations for defining methods is somewhat questionable. Moving
the methods to separate classes (possibly as static methods) makes them easier to
write (since you are using a Java environment, not an HTML-like one), easier to test
(no need to run a server), easier to debug (compilation warnings give the right line
numbers; no tricks are needed to see the standard output), and easier to reuse (many
different JSP pages can use the same utility class). However, using JSP declarations
to define instance variables (fields), as we will see shortly, gives you something not
easily reproducible with separate utility classes: a place to store data that is persistent
between requests.
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Core Approach

Define most methods with separate Java classes, not JSP declarations.

JSP/Servlet Correspondence

JSP declarations result in code that is placed inside the servlet class definition but
outside the_jspService method. Since fields and methods can be declared in any
order, it does not matter whether the code from declarations goes at the top or bot-
tom of the servlet. For instance, Listing 11.10 shows a small JSP snippet that includes
some static HTML, a JSP declaration, and a JSP expression. Listing 11.11 shows a
servlet that might result. Note that the specific name of the resultant servlet is not
defined by the JSP specification, and in fact, different servers have different conven-
tions. Besides, as already stated, different vendors will produce this code in slightly
different ways, and we oversimplified theut variable (which is @spwriter, not

the slightly simplerprintwriter that results from a call tgetwriter). Finally,

the servlet will never implementit tpdspPage directly, but rather will extend some
vendor-specific class that already implemenmtstpJispPage. S0, donet expect the
code your server generates to loekactlylike this.

EEEANN I Sample JSP Declaration

<H1>Some Heading</H1>
<%!

private String randomHeading() {
return("<H2>" + Math.random() + "</H2>");
}
%>
<%= randomHeading () %>

Representative Resulting Servlet Code:
Declaration

Listing 11.11

public class xxxx implements HttpJdspPage {
private String randomHeading() {
return("<H2>" + Math.random() + "</H2>");
}
public void _jspService (HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException ({



m Chapter 11 m Invoking Java Code with JSP Scripting Elements

Representative Resulting Servlet Code:
Declaration (continued)

Listing 11.11

response.setContentType ("text/html") ;
HttpSession session = request.getSession();
JspWriter out = response.getWriter();
out.printin("<H1>Some Heading</H1>");
out.printin(randomHeading());

XML Syntax for Declarations

The XML equivalent of<%! Field or Method Definition %> iS
<jsp:declaration>Field or Method Definition</jsp:declaration>

In JSP 1.2 and later, servers are required to support this syntax as long as authors donst
mix the XML version ¢jsp:declaration> ... </jsp:declaration>) and the
standard ASP-like versiorg! ... %>) in the same page. The entire page must
follow XML syntax if you are going to use the XML form, so most developers stick
with the classic syntax except when they are using XML anyhow. Remember that
XML elements are case sensitive; be sure to yse : declaration in lower case.

11.11 Declaration Example

In this example, the following JSP snippet prints the number of times the current
page has been requested since the server was booted (or the servlet class was
changed and reloaded). A hit counter in two lines of code!

<%! private int accessCount = 0; %>
Accesses to page since server reboot:
<%= ++accessCount %>

Recall that multiple client requests to the same servlet result only in multiple
threads calling theservice method of a single servlet instance. They miat result in
the creation of multiple servlet instances except possibly when the servlet implements
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RE AN R ER RanUtilities.java

package coreservlets; // Always use packages!!

/** Simple utility to generate random integers. */
public class RanUtilities {
/** A random int from 1 to range (inclusive). */
public static int randomInt (int range) {

return(l + ((int) (Math.random() * range)));

/** Test routine. Invoke from the command line with

* the desired range. Will print 100 values.

* Verify that you see values from 1 to range (inclusive)
* and no values outside that interval.

*/

public static void main(String[] args) {

int range = 10;
try {
range = Integer.parselnt(args[0]);

} catch (Exception e) { // Array index or number format
// Do nothing: range already has default value.

}

for(int i=0; 1<100; i++) {
System.out.println(randomInt (range)) ;

Example 1: JSP Expressions

In the first example, the goal is to output a bulleted list of five random integers from

1 to 10. Since the structure of this page is fixed and we use a separate helper class for
the randomInt method, JSP expressions are all that is needed. Listing 11.14 shows
the code; Figure 11...11 shows a typical result.
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BEHERNRER RandomNums.jsp

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">
<HTML>
<HEAD>
<TITLE>Random Numbers</TITLE>
<LINK REL=STYLESHEET
HREF="JSP-Styles.css"
TYPE="text/css">
</HEAD>
<BODY>
<H1>Random Numbers</H1>
<UL>
<LI><%= coreservlets.RanUtilities.randomint(10) %>
<LI><%= coreservlets.RanUtilities.randomint(10) %>
<LI><%= coreservlets.RanUtilities.randomint(10) %>
<LI><%= coreservlets.RanUtilities.randomint(10) %>
<LI><%= coreservlets.RanUtilities.randomint(10) %>
</UL>
</BODY></HTML>

Figure 11-11 Result of RandomNums.jsp. Different values are displayed whenever the
page is reloaded.
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Example 2: JSP Scriptlets

In the second example, the goal is to generate a list of between 1 and 10 entries
(selected at random), each of which is a number between 1 and 10. Because the
number of entries in the list is dynamic, a JSP scriptlet is needed. But, should there
be a single scriptlet containing a loop that outputs the numbers, or should we use the
dangling-brace approach described in Section 11.9 (Using Scriptlets to Make Parts of
the JSP Page Conditional)? The choicenist clear here: the first approach yields a
more concise result, but the second approach exposestte- element to the Web
developer, who might want to modify the pg of bullet or insert additional format-
ting elements. So, we present both approaches. Listing 11.15 shows the first
approach (a single loop that uses the predefinggc variable); Listing 11.16 shows
the second approach (capturing the sstaticZ HTML into the loop). Figures 11...12 and
11...13 show some typical results.

REH AN A RandomList1.jsp

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">
<HTML>
<HEAD>
<TITLE>Random List (Version 1)</TITLE>
<LINK REL=STYLESHEET
HREF="JSP-Styles.css"
TYPE="text/css">
</HEAD>
<BODY>
<H1>Random List (Version 1)</H1>
<UL>
<%
int numEntries = coreservlets.RanUtilities.randomIint(10);
for(int i=0; i<numEntries; i++) {
out.printin("<LI>" + coreservlets.RanUtilities.randomint(10));
}
%>
</UL>
</BODY></HTML>
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Figure 11-12 Result of RandomlList1.jsp. Different values (and a different number of list
items) are displayed whenever the page is reloaded.

REH AN W RandomList2.jsp

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">
<HTML>
<HEAD>
<TITLE>Random List (Version 2)</TITLE>
<LINK REL=STYLESHEET
HREF="JSP-Styles.css"
TYPE="text/css">
</HEAD>
<BODY>
<Hl1>Random List (Version 2)</H1>
<UL>
<%
int numEntries = coreservlets.RanUtilities.randomint(10);
for(int i=0; i<numEntries; i++) {
%>
<LI><%= coreservlets.RanUtilities.randomInt (10) %>
<% } %>
</UL>
</BODY></HTML>
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info, errorPage, isErrorPage, isThreadSafe, language, and extends.
These attributes are explained in the following sections.

12.1 The import Attribute

The import attribute of thepage directive lets you specify the packages that should

be imported by the servlet into which the JSP page gets translated. As discussed in
Section 11.3 (Limiting the Amount of Java Code in JSP Pages) and illustrated in Fig-
ure 12...1, using separate utility (helper) classes makes your dynamic code easier to
write, maintain, debug, test, and reuse.

simple application or € ~ Call Java code directly. Place all Java code in JSP page.

small development team.  Appropriate only for very small amounts of code.

€ Call Java code indirectly. Develop separate utility classes.
Insert into JSP page only the Java code needed to invoke the
utility classesThese utilities must use packages, and the JS|
page should use themport attribute.

€ Use beans. Develop separate utility classes structured as
beans. Usg sp: useBean, jsp:getProperty, and
jsp:setProperty to invoke the code.

€ Use the MVC architecture. Have a servlet respond to
original request, look up data, and store results in beans.
Forward to a JSP page to present results. JSP page uses beans.

€ Use the JSP expression language. Use shorthand syntax to
access and output object properties. Usually used in
conjunction with beans and MVC.

Complex application o€~ Use custom tags. Develop tag handler classes. Invoke the tag

large developmentteam.  handlers with XML-like custom tags.

v)

Figure 12-1 Strategies for invoking dynamic code from JSP.

When you use utility classes, remember that they shoailaysbe in packages.
For one thing, packages are a good strategy on any large project because they help
protect against name conflicts. With JSP, however, packages are absolutely required.
The reason is that, in the absence of packages, classes you reference are assumed to
be in the same package as the current class. For example, suppose that a JSP page
contains the following scriptlet.

Q

<% Test t = new Test(); %>

Now, if Test is in an imported package, there is no ambiguity. Butréfst is not
in a package or the package to whitkst belongs is not explicitly imported, then
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the system will assume thatest is in the same package as the autogenerated serv-
let. The problem is that the autogenerated servletes package is not known! It is quite
common for servers to create servlets whose package is determined by the directory
in which the JSP page is placed. Other servers use different approaches. So, you sim-
ply cannot rely on packageless classes working properly. The same argument applies
to beans (Chapter 14), since beans are just classes that follow some simple naming
and structure conventions.

Core Approach

Always put your utility classes and beans in packages.

By default, the servlet imports java.lang.*, javax.servlet.*,
javax.servlet.jsp.*, javax.servlet.http.*, and possibly some number
of server-specific entries. Never write JSP code that relies on any server-specific
classes being imported automatically; doing so makes your code nonportable.

Use of theimport attribute takes one of the following two forms.

<%@ page import="package.class" %>
<%@ page import="package.classl,...,package.classN" %>

For example, the following directive signifies that all classes in thea.util
package should be available to use without explicit package identifiers.

Q

<%@ page import="java.util.*" %>

The import attribute is the onlypage attribute that is allowed to appear multiple
times within the same document. Althougbage directives can appear anywhere
within the document, it is traditional to placémport statements either near the top
of the document or just before the first place that the referenced package is used.

Note that, although the JSP pages go in the normal HTML directories of the
server, the classes you write that are used by JSP pages must be placed in the special
Java-code directories (e.g.,/WEB-INF/classes/directoryMatchingPackageName ). See
Sections 2.10 (Deployment Directories for Default Web Application: Summary) and
2.11 (Web Applications: A Preview) for information on these directories.

For example, Listing 12.1 presents a page that illustrates each of the three script-
ing elements from the previous chapter. The page uses three classes not in the stan-
dard JSP import list:java.util.Date, coreservlets.CookieUtilities
(see Listing 8.3), andoreservlets.LongLivedCookie (see Listing 8.4). So, to
simplify references to these classes, the JSP page uses

<%@ page import="java.util.*,coreservlets.*" %>
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Figures 12...2 and 12...3 show some typical results.

B APAN ImportAttribute.jsp

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">
<HTML>
<HEAD>
<TITLE>The import Attribute</TITLE>
<LINK REL=STYLESHEET
HREF="JSP-Styles.css"
TYPE="text/css">

</HEAD>
<BODY>
<H2>The import Attribute</H2>
<%-- JSP page Directive --%>

<%@ page import="java.util.*,coreservlets.*" %>

<%-- JSP Declaration --%>

<%!

private String randomID() {
int num = (int) (Math.random()*10000000.0) ;
return("id" + num) ;

}

private final String NO_VALUE = "<I>No Value</I>";
%>
<%-- JSP Scriptlet --%>
<%
String o0ldID =
CookieUtilities .getCookieValue (request, "userID", NO_VALUE) ;

if (0ldID.equals (NO_VALUE)) {
String newID = randomID() ;
Cookie cookie = new LongLivedCookie ("userID", newID) ;
response.addCookie (cookie) ;

}

%>
<%-- JSP Expressions --%>
This page was accessed on <%= new Date () %> with a userID

cookie of <%= 01dID %>.
</BODY></HTML>
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Figure 12-2 ImportAttribute.jsp when first accessed.

Figure 12-3 ImportAttribute.jsp when accessed in a subsequent request.

12.2 The contentType and
pageEncoding Attributes

The contentType attribute sets theContent-Type response header, indicating
the MIME type of the document being sent to the client. For more information on
MIME types, see Table 7.1 (Common MIME Types) in Section 7.2 (Understanding
HTTP 1.1 Response Headers).

Use of thecontentType attribute takes one of the following two forms.

<%@ page contentType="MIME-Type" %>
<%@ page contentType="MIME-Type; charset=Character-Set" %>

357
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Unfortunately, this approach brings to light a small deficiency in thege direc-
tive: attribute values cannot be computed at runtime, nor gasge directives be
conditionally inserted as can template text. So, the following attempt results in Excel
content regardless of the result of ththeckUserRequest method.

<% boolean usingExcel = checkUserRequest (request); %>
<% if (usingExcel) { %>

<%@ page contentType="application/vnd.ms-excel" %>
<% } %>

Fortunately, there is a simple solution to the problem of conditionally setting the
content type: just use scriptlets and the normal servlet approache@fponse.set-
ContentType, as in the following snippet:

<%

String format = request.getParameter ("format") ;

if ((format != null) && (format.equals("excel"))) {
response.setContentType ("application/vnd.ms-excel") ;

00

>

For example, we once worked on a project that displayed financial (budget) infor-
mation to authorized users. The data could be displayed in a table in a regular Web
page if the user merely wanted to review it, or it could be placed into an Excel
spreadsheet if the user wanted to put it into a report. When we first joined the
project, there were two entirely separate pieces of code for each task. We changed it
to build the same HTML table either way and to merely change the content type.
Voilal

Listing 12.3 shows a page that uses this approach; Figures 12...5 and 12...6 show
the results. In a real application, of course, the data would almost certainly come
from a database. We use static values here for simplicity, but see Chapter 17 (Access-
ing Databases with JDBC) for information on talking to relational databases from
servlets and JSP pages.

RETEAPRE ApplesAndOranges.jsp

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">
<HTML>
<HEAD>
<TITLE>Comparing Apples and Oranges</TITLE>
<LINK REL=STYLESHEET
HREF="JSP-Styles.css"
TYPE="text/css">
</HEAD>
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IS EAPRE ApplesAndOranges.jsp (continued)

<BODY>

<CENTER>

<H2>Comparing Apples and Oranges</H2>

<%

String format = request.getParameter("format");

if ((format != null) && (format.equals("excel"))) {

response.setContentType("application/vnd.ms-excel");

}

%>

<TABLE BORDER=1>
<TR><TH></TH> <TH>Apples<TH>Oranges
<TR><TH>First Quarter <TD>2307 <TD>4706
<TR><TH>Second Quarter<TD>2982 <TD>5104
<TR><TH>Third Quarter <TD>3011 <TD>5220
<TR><TH>Fourth Quarter<TD>3055 <TD>5287

</TABLE>

</CENTER></BODY></HTML>

Figure 12-5 The default result of ApplesAndOranges.jsp is HTML content.
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Unfortunately, the standard mechanism for preventing concurrent access is to imple-
ment the SingleThreadModel interface (Section 3.7). AlthoughSingle-
ThreadModel and isThreadSafe="false" were recommended in the early
days, recent experience has shown thaingleThreadModel was so poorly
designed that it is basically useless. So, you should agditteadSafe  and use
explicit synchronization instead.

Core Warning

Do not use isThreadSafe . Use explicit synchronization instead.

To understand whysThreadSafe="false" is a bad idea, consider the follow-
ing non-thread-safe snippet to compute user IDs. It is not thread safe since a thread
could be preempted after readingiNum but before updating it, yielding two users
with the same user ID.

<%! private int idNum = 0; %>

<%

String userID = "userID" + idNum;
out.printin("Your ID is " + userID + ".");
idNum = idNum + 1;

%>

The code should have usedsginchronized  block. This construct is written
synchronized(someObject) { ... }

and means that once a thread enters the block of code, no other thread can enter
the same block (or any other block marked with the same object reference) until

the first thread exits. So, the previous snippet should have been written in the fol-

lowing manner.

<%! private int idNum = 0; %>

<%

synchronized(this) {
String userID = "userID" + idNum;
out.printin("Your ID is " + userID + ".");
idNum = idNum + 1;

}

%>

There are two reasons why this explicitly synchronized version is superior to the
original version with the addition 0f%@ page isThreadSafe="false" %>
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First, the explicitly synchronized version will probably have much better perfor-
mance if the page is accessed frequently. The reason is that most JSP pages are not
CPU limited but are I/O limited. So, while the system waits for 1/0O (e.g., a response
from a database, the result of an EJB call, output sent over the network to the user), it
should be doing something else. Since most servers implera¢htyleThreadModel
by queueing up requests and handling them one at a time, high-traffic JSP pages can
be muchslower with this approach.

Even worse, the version that usesngleThreadModel might not even get the
right answer! Rather than queueing up requests, servers are permitted to implement
SingleThreadModel by making a pool of servlet instances, as long as no instance
is invoked concurrently. This, of course, totally defeats the purpose of using fields for
persistence, since each instance would have a different field (instance variable), and
multiple users could still get the same user ID. Defining thelNum field asstatic
does not solve the problem either; thehis reference would be different for each
servlet instance, so the protection would be ineffective.

These problems are basically intractable. Give up. ForgéhgleThreadModel
andisThreadSafe="false". Synchronize your code explicitly instead.

12.10 The extends Attribute

The extends attribute designates the superclass of the servlet that will be generated
for the JSP page. It takes the following form.

<%@ page extends="package.class" %>

This attribute is normally reserved for developers or vendors that implement fun-
damental changes to the way in which pages operate (e.g., to add in personalization
features). Ordinary mortals should steer cleafrthis attribute except when referring
to classes provided by the server vendor for this purpose.

12.11 The language Attribute

At some point, thelanguage attribute is intended to specify the scripting language
being used, as below.

<%@ page language="cobol" %>

For now, donst bother with this attribute sincg¢ava is both the default and the
only legal choice.
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writing long, tedious, and error-proneBJECT andEMBED tags in your
HTML. Its main disadvantage is that it applies to applets, and applets
are relatively infrequently used. Use gkp:plugin is discussed in
Section 13.4.

13.1 Including Pages at Request Time:
The jsp:include Action

Suppose you have a series of pages, all of which have the same navigation bar, contact
information, or footer. What can you do? Well, one common esolutionZ is to cut and
paste the same HTML snippets into all the pages. This is a bad idea because when
you change the common piece, you have to change every page that uses it. Another
common solution is to use some sort of server-side include mechanism whereby the
common piece gets inserted as the page is requested. This general approach is a good
one, but the typical mechanisms are server specific. Enteb: include, a portable
mechanism that lets you insert any of the following into the JSP output:

The content of an HTML page.

The content of a plain text document.
The output of ISP page.

The output of a servlet.

ah dh dh b

The jsp: include action includes the output of a secondary page at the time the
main page is requested. Although tleutput of the included pages cannot contain
JSP, the pages can be the result of resources that use servlets or d&Rtethe out-
put. That is, the URL that refers to the included resource is interpreted in the nor-
mal manner by the server and thus can be a servlet or JSP page. The server runs the
included page in the usual way and places the output into the main page. This is pre-
cisely the behavior of thenclude method of theRequestDispatcher class (see
Chapter 15, sIntegrating Servlets and JSP: The Model View Controller (MVC)
ArchitectureZ), which is what servlets use if they want to do this type of file inclusion.

The page Attribute: Specifying
the Included Page

You designate the included page with tlage attribute, as shown below. This
attribute is required; it should be a relative URL referencing the resource whose out-
put should be included.

<jsp:include page="relative-path-to-resource" />
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Relative URLs that do not start with a slash are interpreted relative to the location
of the main page. Relative URLSs that start with a slash are interpreted relative to the
base Web application directorpot relative to the server root. For example, consider
a JSP page in théweadlines Web application that is accessed by the URL
http://host /headlines/sports/table-tennis.jsp. The table-tennis.jsp file is in the
sports subdirectory of whatever directory is used by theadlines Web applica-
tion. Now, consider the following two include statements.

<jsp:include page="bios/cheng-yinghua.jsp" />
<jsp:include page="/templates/footer.jsp" />

In the first case, the system would look foheng-yinghua.jsp in the bios subdi-
rectory ofsports (i.e., in thesports/bios sub-subdirectory of the main directory of
the headlines application). In the second case, the system would look for
footer.jsp in the templates subdirectory of theheadlines application,not in the
templates subdirectory of the server root. Thgsp: include actionnevercauses
the system to look at files outside of the current Web application. If you have trouble
remembering how the system interprets URLSs that begin with slashes, remember
this rule: they are interpreted relative to the current Web application whenever the
server handles them; they are interpreted relative to the server root only when the
client (browser) handles them. For example, the URL in

<jsp:include page="/path/file" />

is interpreted within the context of tb current Web application because the server
resolves the URL,; the browser never sees it. But, the URL in

<IMG SRC="/path/file" ...>

is interpreted relative to the serverss base directory because the browser resolves the
URL; the browser knows nothing about Web applications. For information on Web
applications, see Section 2.11.

Core Note

URLSs that start with slashes are interpreted differently by the server than
by the browser. The server always interprets them relative to the current
Web application. The browser always interprets them relative to the
server root.

Finally, note that you are permitted to place your pages in WEB-INF directory.
Although the client is prohibited from directly accessing files in this directory, it is
the server, not the client, that accesses files referenced byrthge attribute of
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jsp:include. In fact, placing the included pages MEB-INF is a recommended
practice; doing so will prevent them from being accidentally accessed by the client
(which would be bad, since they are usually incomplete HTML documents).

Core Approach

To prevent the included files from being accessed separately, place them
in WEB-INFor a subdirectory thereof.

XML Syntax and jsp:include

The jsp:include action is one of the first JSP constructs we have seen that has
only XML syntax, with no equivalent classicZ syntax. If you are unfamiliar with
XML, note three things:

€ XML element names can contain colons. So, do not be thrown off
by the fact that the element name issp: include. In fact, the
XML-compatible version of all standard JSP elements starts with the
jsp prefix (or namespace).

€ XML tags are case sensitive. In standard HTML, it does not matter
if you sayBODY, body, Or Body. In XML, it matters. So, be sure to use
jsp:include in all lower case.

€ XML tags must be explicitly closed. In HTML, there are container
elements such as1 that have both start and end tagsH1 >
</H1>) as well as standalone elements suclt@s or Hr that have no
end tags €HR>). In addition, the HTML specification defines the end
tags of some container elements (e DR, P) to be optional. In XML,
all elements are container elements, and end tags are never optional.
However, as a convenience, you can replace bodyless snippets such as
<blah></blah> with <blah/ >. So when using sp: include, be
sure to include that trailing slash.

The flush Attribute

In addition to the requiredpage attribute, jsp: include has a second attribute:
flush, as shown below. This attribute is optional; it specifies whether the output
stream of the main page should flushed befdhe inclusion of the page (the default
is false). Note, however, that in JSP 1.£1ush was a required attribute and the
only legal value wasrue.

<jsp:include page="relative-path-to-resource" flush="true" />
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Table 13.1 Differences Between jsp:include and the include Directive (continued)

jsp:include Action include Directive

Can included page set No Yes
response headers that affect
the main page?

Can included page define  No Yes
fields or methods that main

page uses?

Does main page need to be No Yes

updated when included
page changes?

What is the equivalent serv- include method of None
let code? RequestDispatcher
Where is it discussed? Section 13.1 Section 13.2 (this section)

There are many ramifications of the fact that the included file is inserted at page
translation time with theinclude directive %@ include ... %>), not at
request time as withjsp: include. However, there are two really important impli-
cations: maintenance and power. We discuss these two items in the following two
subsections.

Maintenance Problems with
the include Directive

The first ramification of the inclusion occurring at page translation time is that it is
much more difficult to maintain pages that use thewc1ude directive than is the

case withjsp: include. With the include directive %@ include ... %>),if

the included file changes, all the JSP files that use it may need to be updated. Servers
are required to detect when a JSP page changes and to translate it into a new servlet
before handling the next request. Unfortunately, however, they are not required to
detect when the included file changes, only when the main page changes. Servers are
allowedto support a mechanism for detecting that an included file has changed (and
then recompiling the servlet), but they are noéquired to do so. In practice, few do.

So, with most servers, whenever an included file changesi, have to update the
modification dates of each JSP page that uses the file.

This is a significant inconvenience; it results in such serious maintenance prob-
lems that theinclude directive should be used only in situations in which
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jsp:include would not suffice. Some developers have argued that using the
include directive results in code that executes faster than it would with the
jsp:include action. Although this may be true in principle, the performance dif-
ference is so small that it is difficult to measure, and the maintenance advantages of
jsp:include are so great that it is virtually always preferred when both options are
available. In fact, some developers find the maintenance burden ofithelude
directive so onerous that they avoid it altogether. Perhaps this is an overreaction, but,
at the very least, reserve thimc1lude directive for situations for which you really
need the extra power it affords.

Core Approach

For file inclusion, use jsp:include whenever possible. Reserve the
include directive (<%@ include ... %>)for casesin which the
included file defines fields or methods that the main page uses or when
the included file sets response headers of the main page.

Additional Power from
the include Directive

If the include directive results in hard-to-maintain code, why would anyone want
to use it? Well, that brings up the second difference betweesp : include and the
include directive. Theinclude directive is more powerful. With theéinclude
directive, the included file is permitted to contain JSP code such as response header
settings and field definitionghat affect the main pageFor example, suppose
shippet.jsp contained the following line of code:

Q

<%! int accessCount = 0; %>

In such a case, you could do the following in the main page:

<%@ include file="snippet.jsp" %> <%-- Defines accessCount --%>
<%= accessCount++ %> <%-- Uses accessCount --%>

With jsp:include, of course, this would be impossible because of the unde-
fined accessCount variable; the main page would not translate successfully into a
servlet. Besides, even if it could be translated without error, there would be no point;
jsp:include includes the output of the auxiliary page, asnippet.jsp has no out-
put.
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Updating the Main Page

With most servers, if you use thinclude directive and change the included file,

you also have to update the modification date of the main page. Some operating sys-
tems have commands that update the modification date without your actually editing
the file (e.g., the Unixcouch command), but a simple portable alternative is to
include a JSP comment in the top-level page. Update the comment whenever the
included file changes. For example, you might put the modification date of the
included file in the comment, as below.

<%-- Navbar.jsp modified 9/1/03 --%>
<%@ include file="Navbar.jsp" %>

Core Warning

If you change an included JSP file, you may have to update the
modification dates of all JSP files that use it.

XML Syntax for the include Directive

The XML-compatible equivalent of

<%@ include file="..." %>

<jsp:directive.include file="..." />

When this form is used, both the main page and the included file must use
XML-compatible syntax throughout.

Example: Reusing Footers

As an example of a situation in which you would use the-1ude directive instead
of jsp:include, suppose that you have a JSP page that generates an HTML snip-
pet containing a small footer that includes access counts and information about the
most recent accesses to the current page. Listing 13.5 shows just such a page.

Now suppose you have several pages that want to have footers of that type. You
could put the footer inWEB-INF (where it is protected from direct client access) and
then have the pages thatant to use it do so with the following.

<%@ include file="/WEB-INF/ContactSection.jsp" %>
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Listing 13.6 shows a page that uses this approach; Figure 13...2 shows the result.

*Hold on!Z you say, *Ye&ontactSection.jsp defines some instance variables
(fields). And, if the main pagesedthose instance variables, | would agree that you
would have to use thenclude directive. But, in this particular case, the main page
does not use the instance variables, £6p: include should be used instead.
Right?Z Wrong. If you usedsp:include here, then all the pages that used the
footer would see the same access count. You want each page that uses the footer to
maintain a different access count. You do not wa&lhtactSection.jsp to be its own
servlet, you wanContactSection.jsp to provide code that will be part of eacdepa-
rate servlet that results from a JSP page that u€SeatactSection.jsp. You need the
include directive.

IEPR R¥N ContactSection.jsp

Q

<%@ page import="java.util.Date" %>

<%-- The following become fields in each servlet that
results from a JSP page that includes this file. --%>

<%!

private int accessCount = 0;

private Date accessDate = new Date();

private String accessHost = "<I>No previous access</I>";

%>

<P>

<HR>

This page &copy; 2003

<A HREF="http//www.my-company.com/">my-company .com</A>.

This page has been accessed <%= ++accessCount %>

times since server reboot. It was most recently accessed from

<%= accessHost %> at <%= accessDate %>.

<% accessHost = request.getRemoteHost (); %>

<% accessDate = new Date(); %>

A RN SomeRandomPage.jsp

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">
<HTML>
<HEAD>
<TITLE>Some Random Page</TITLE>
<META NAME="author" CONTENT="J. Random Hacker">
<META NAME="keywords"
CONTENT="foo, bar,baz, quux">
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(AET A RN SomeRandomPage.jsp (continued)

<META NAME="description"
CONTENT="Some random Web page.">

<LINK REL=STYLESHEET
HREF="JSP-Styles.css"
TYPE="text/css">

</HEAD>

<BODY>

<TABLE BORDER=5 ALIGN="CENTER">

<TR><TH CLASS="TITLE">

Some Random Page</TABLE>

<P>

Information about our products and services.

<P>

Blah, blah, blah.

<P>

Yadda, yadda, yadda.

<%@ include file="/WEB-INF/ContactSection.jsp" %>

</BODY></HTML>

D some Random Page  “icrosolt Internet Dxplorer 21001 x|
File Edt  View Favoites Tods  Melp -
- QA VIVI DI
e L T ————————y = fo |
I =l
Information about owr products and services
Blah, blah, blah
Yadda, vadda, vadda
Thus page © 2003 my-company com. This page has been accessed 45 tunes smce server
reboot. It was most recently accessed from 127.0.0.1 at Mon Jun 09 13:39:56 EDT 2003
=
) Ul B ocalintranee P!

Figure 13-2 Result of SomeRandomPage.jsp. It uses the include directive so that it
maintains access counts and most-recent-hosts entries separately from any other pages that

use ContactSection.jsp.
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is quite large (several megabytes), it is not reasonable to expect users on the WWW
at large to download and install it just to run your applets. On the other hand, it is a
reasonable alternative for fast corporate intranets, especially since applets can auto-
matically prompt browsers that lack the plug-in to download it.

Unfortunately, in some browsers, the normabpLET tag will not work with the
plug-in, since these older browsers are specifically designed to use only their
built-in virtual machine when they seeppPLET. Instead, you have to use a long and
messy OBJECT tag for Internet Explorer and an equally longMBED tag for
Netscape. Furthermore, since you typically donst know which browser type will be
accessing your page, you have to either include boHvECT and EMBED (placing
the EMBED within the COMMENT section ofoBJECT) or identify the browser type at
the time of the request and conditionally build the right tag. This process is straight-
forward but tedious and time consuming.

The jsp:plugin element instructs the server to build a tag appropriate for
applets that use the plug-in. This element does not add any Java capabilities to the
client. How could it? JSP runs entirely on the server; the client knows nothing about
JSP. Thejsp:plugin element merely simplifies the generation of tlesJECT or
EMBED tags.

Core Note

The jsp:plugin element does not add any Java capability to the
browser. It merely simplifies the creation of the cumbersome oBJECT
and EMBED tags needed by the Java 2 Plug-in.

Servers are permitted some leeway in exactly how they implemeft: plugin
but most simply include botlroBsECT and EMBED. To see exactly how your server
translatesjsp:plugin, insert into a page a simplgsp:plugin element with
type, code, width, and height attributes as in the following example. Then,
access the page from your browser and view the HTML source. For example, Listing
13.7 shows the HTML code generated by Tomcat for the followifigp :plugin
element.

<jsp:plugin type="applet"
code="SomeApplet.class"
width="300" height="200">
</Jjsp:plugin>
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AR EWA Code Generated by Tomcat for jsp:plugin

<object classid="clsid:8AD9C840-044E-11D1-B3E9-00805F499D93"
width="300" height="200"
codebase="http://java.sun.com/products/plugin/1.2.2/jinst
all-1_2_ 2-win.cab#Version=1,2,2,0">
<param name="java_code" value="SomeApplet.class">
<param name="type" value="application/x-java-applet; ">
<COMMENT>
<embed type="application/x-java-applet;" width="300" height="200"
pluginspage="http://java.sun.com/products/plugin/"
java_code="SomeApplet.class"
>
<noembed>
</COMMENT>
</noembed></embed>
</object>

The jsp:plugin Element

The simplest way to usgsp:plugin is to supply four attributestype, code,
width, andheight. You supply a value afpplet for the type attribute and use

the other three attributes in exactly the same way as withAreLET element, with

two exceptions: the attribute names are case sensitive, and single or double quotes
are always required around the attribute values. So, for example, you could replace

<APPLET CODE="MyApplet.class"
WIDTH=475 HEIGHT=350>
</APPLET>

with

<jsp:plugin type="applet"
code="MyApplet.class"
width="475" height="350">
</jsp:plugin>

The jsp:plugin element has a number of other optional attributes. Most paral-
lel the attributes of theaPPLET element. Here is a full list.

€ type
For applets, this attribute should have a valueagfplet. However,
the Java Plug-in also permits you to embed JavaBeans components in
Web pages. Use a valueloéan in such a case.
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€ code
This attribute is used identically to theopr attribute of APPLET,
specifying the top-level applet class file that extenrgslet or
JApplet.

€ width
This attribute is used identically to theIDTH attribute of APPLET,
specifying the width in pixels to be reserved for the applet.

€ height
This attribute is used identically to thBEIGHT attribute of APPLET,
specifying the height in pixels to be reserved for the applet.

€ codebase
This attribute is used identically to theoDEBASE attribute of
APPLET, specifying the base directory for the applets. Thede
attribute is interpreted relative to this directory. As with tiePPLET
element, if you omit this attribute, the directory of the current page is
used as the default. In the case of JSP, this default location is the
directory in which the original JSP file resided, not the system-specific
location of the servlet that results from the JSP file.

€ align
This attribute is used identically to ther,1GN attribute of APPLET
and MG, specifying the alignment of the applet within the Web page.
Legal values ar@eft, right, top, bottom, andmiddle.

€ hspace
This attribute is used identically to thespPACE attribute of APPLET,
specifying empty space in pixels reserved on the left and right of the
applet.

€ vspace
This attribute is used identically to thespACE attribute of APPLET,
specifying empty space in pixels reserved on the top and bottom of the
applet.

€ archive
This attribute is used identically to theRCHIVE attribute of APPLET,
specifying a JAR file from which classes and images should be loaded.

€ name
This attribute is used identically to theame attribute of APPLET,
specifying a name to use for interapplet communication or for
identifying the applet to scripting languages like JavaScript.

€ title
This attribute is used identically to the very rarely usetTLE
attribute of ApPLET (and virtually all other HTML elements in
HTML 4.0), specifying a title that could be used for a tool-tip or for
indexing.
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€ jreversion
This attribute identifies the version of the Java Runtime Environment
(JRE) that is required. The default is 1.2.

€ iepluginurl
This attribute designates a URL from which the plug-in for Internet
Explorer can be downloaded. Users who donst already have the
plug-in installed will be prompted to download it from this location.
The default value will direct the user to the Sun site, but for intranet
use you might want to direct the user to a local copy.

€ nspluginurl
This attribute designates a URL from which the plug-in for Netscape
can be downloaded. The default value will direct the user to the Sun
site, but for intranet use you might want to direct the user to a local

copy.

The jsp:param and jsp:params Elements

The jsp:param element is used withjsp:plugin in a manner similar to the way
that PARAM is used withaPPLET, specifying a name and value that are accessed from
within the applet bygetpParameter. There are two main differences, however.
First, sincejsp:param follows XML syntax, attribute names must be lower case,
attribute values must be enclosed in single or double quotes, and the element must
end with />, not just>. Second, allsp:param entries must be enclosed within a
jsp:params element.

So, for example, you would replace

<APPLET CODE="MyApplet.class"
WIDTH=475 HEIGHT=350>
<PARAM NAME="PARAM1" VALUE="VALUE1">
<PARAM NAME="PARAM2" VALUE="VALUE2">
</APPLET>

with

<jsp:plugin type="applet"
code="MyApplet.class"
width="475" height="350">
<jsp:params>
<jsp:param name="PARAM1" value="VALUE1" />
<jsp:param name="PARAM2" value="VALUE2" />
</jsp:params>
</jsp:plugin>
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The jsp:fallback Element

The jsp: fallback element provides alternative text to browsers that do not sup-
port OBJECT Or EMBED. You use this element in almost the same way as you would
use alternative text placed within amppLET element. So, for example, you would
replace

<APPLET CODE="MyApplet.class"
WIDTH=475 HEIGHT=350>
<B>Error: this example requires Java.</B>
</APPLET>

with

<jsp:plugin type="applet"
code="MyApplet.class"
width="475" height="350">
<jsp:fallback>
<B>Error: this example requires Java.</B>
</jsp:fallback>
</Jjsp:plugin>

A jsp:plugin Example

Listing 13.8 shows a JSP page that uses ibe:plugin element to generate an
entry for the Java 2 Plug-in. Listing 13.9 shows the code for the applet itself (which
uses Swing, Java 2D, and the auxiliary classes of Listings 13.10 through 13.12). Fig-
ure 13...3 shows the result.

I A REN PluginApplet.jsp

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">

<HTML>

<HEAD>

<TITLE>Using jsp:plugin</TITLE>

<LINK REL=STYLESHEET
HREF="JSP-Styles.css"
TYPE="text/css">

</HEAD>

<BODY>

<CENTER>

<TABLE BORDER=5>

<TR><TH CLASS="TITLE">

Using jsp:plugin</TABLE>






USING JAVABEANS
COMPONENTS IN JSP
DOCUMENTS

¥ Topics in This Chapter

e Understanding the benefits of beans
e Creating beans

e Installing bean classes on your server
e Accessing bean properties

e Explicitly setting bean properties

e Automatically setting bean properties from request
parameters

e Sharing beans among multiple servlets and JSP pages
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This chapter discusses the third general ségy for inserting dynamic content in JSP
pages (see Figure 14...1): by means of JavaBeans components.

simple application or € ~ Call Java code directly. Place all Java code in JSP page.

small development team.  Appropriate only for very small amounts of code. Chapter 1

€ Call Java code indirectly. Develop separate utility classes.
Insert into JSP page only the Java code needed to invoke the
utility classes. Chapter 11.

€ Use beans. Develop separate utility classes structured as
beans. Use sp:useBean, jsp:getProperty, and
jsp:setProperty t0 invoke the code. This chapter.

€ Use the MVC architecture. Have a servlet respond to
original request, look up data, and store results in beans.
Forward to a JSP page to present results. JSP page uses beans.
Chapter 15.

€ Use the JSP expression language. Use shorthand syntax to
access and output object properties. Usually used in
conjunction with beans and MVC. Chapter 16.

Complex application org  se custom tags. Develop tag handler classes. Invoke the tag

large developmentteam. . pandlers with XML-like custom tags. Volume 2.

=

Figure 14-1 Strategies for invoking dynamic code from JSP.
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14.1 Why Use Beans?

OK, so you already understand the benefit of using separate Java classes instead of
embedding large amounts of code directly in JSP pages. As discussed in Section 11.3
(Limiting the Amount of Java Code in JSP Pages), separate classes are easier to write,
compile, test, debug, and reuse. But what do beans provide that other classes do not?

After all, beans are merely regular Java classes that follow some simple conventions
defined by the JavaBeans specification; beans extend no particular class, are in no

particular package, and use no particular interface.

Although it is true that beans are merely Java classes that are written in a standard
format, there are several advantages to their use. With beans in general, visual
manipulation tools and other programs can automatically discover information about
classes that follow this format and can create and manipulate the classes without the
user having to explicitly write any code. In JSP in particular, use of JavaBeans compo-
nents provides three advantages over scriptlets and JSP expressions that refer to nor-
mal Java classes.

1. No Java syntax. By using beans, page authors can manipulate Java
objects using only XML-compatible syntax: no parentheses, semi-
colons, or curly braces. This promotes a stronger separation between
the content and the presentation and is especially useful in large
development teams that have separate Web and Java developers.

2. Simpler object sharing. When you use the JSP bean constructs, you
can much more easily share objects among multiple pages or between
requests than if you use the equivalent explicit Java code.

3. Convenient correspondence between request parameters and
object properties. The JSP bean constructs greatly simplify the pro-
cess of reading request parametecgnverting from strings, and put-
ting the results inside objects.

14.2 What Are Beans?

As we said, beans are simply Java classes that are written in a standard format. Full
coverage of JavaBeans is beyond the scope of this book, but for the purposes of use in
JSP, all you need to know about beans are the three simple points outlined in the fol-
lowing list. If you want more details on beans in general, pick up one of the many
books on the subject or see the documentation and tutorialbtgs://java.sun.com/
products/javabeans/docs/.
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Using jsp:useBean Options:
scope, beanName, and type

Although it is convenient to think of sp:useBean as being equivalent to building
an object and binding it to a local variablgsp : useBean has additional options that
make it more powerful. As weell see in Section 14.6, you can speci#fycpe
attribute that associates the bean with more than just the current page. If beans can
be shared, it is useful to obtain referencesexisting beans, rather than always build-
ing a new object. So, thesp : useBean action specifies that a new object is instanti-
ated only if there is no existing one with the sam& andscope.

Rather than using theclass attribute, you are permitted t0 uséeanName
instead. The difference is thateanName can refer either to a class or to a file con-
taining a serialized bean object. The value of theanName attribute is passed to the
instantiate method ofjava.beans.Bean.

In most cases, you want the local variable to have the same type as the object being
created. In a few cases, however, you might want the variable to be declared to have a
type that is a superclass of the actual bean type or is an interface that the bean imple-
ments. Use thecype attribute to control this declaration, as in the following example.

<jsp:useBean id="threadl" class="mypackage.MyClass "
type="java.lang.Runnable "/>

This use results in code similar to the following being inserted into the
_JjspService method.

java.lang.Runnable threadl = new myPackage.MyClass () ;

A ClassCastException results if the actual class is not compatible withpe.

Also, you can useype without class if the bean already exists and you merely
want to access an existing object, not create a new object. This is useful when you
share beans by using thecope attribute as discussed in Section 14.6.

Note that sincejsp:useBean uses XML syntax, the format differs in three ways
from HTML syntax: the attribute names are case sensitive, either single or double
guotes can be used (but one or the othewst be used), and the end of the tag is
marked with />, not just>. The first two syntactic differences apply to all JSP ele-
ments that look likejsp: xxx. The third difference applies unless the element is a
container with a separate start and end tag.

A few character sequences also require special handling in order to appear inside
attribute values. To get within an attribute value, use '. Similarly, to get", use\";
to get\, use\\; to gets>, uses\>; and to gets, use<\%.
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Accessing Bean Properties: jsp:getProperty

Once you have a bean, you can output its properties Wi : get Property, which
takes aname attribute that should match theid given in jsp:useBean and a
property attribute that names the property of interest.

Core Note

With jsp:useBean, the bean name is given by the id attribute. With
jsp:getProperty and jsp:setProperty, it is given by the name
attribute.

Instead of usingjsp:getProperty, you could use a JSP expression and explic-
itly call a method on the object with the variable name specified by tlaeattribute.
For example, assuming that theok class has atring property calledtitle and
that youeve created an instance calledok1 by using thejsp:useBean example
given earlier in this section, you could insert the value of thiec 1e property into the
JSP page in either of the following two ways.

<jsp:getProperty name="bookl" property="title" />
<%= bookl.getTitle() %>

The first approach is preferable in this case, since the syntax is more accessible to
Web page designers who are not familiar with the Java programming language. If you
create objects withj sp: useBean instead of an equivalent JSP scriptlet, be syntacti-
cally consistent and output bean properties wiilsp : get Property instead of the
equivalent JSP expression. However, direct access to the variable is useful when you
are using loops, conditional statements, and methods not represented as properties.

For you who are not familiar with the concept of bean properties, the standard
interpretation of the statement sthis bean has a property of typealledfooZ is sthis
class has a method callegktFoo that returns something of typer, and it has
another method calleGsetFoo that takes ar as an argument and stores it for later
access byetFoo.Z

Setting Simple Bean Properties:
jsp:setProperty

To modify bean properties, you normally usgp:setProperty. This action has
several different forms, but with the simplest form you supply three attributesme
(which should match theid given byjsp:useBean), property (the name of the
property to change), aneralue (the new value). In Section 14.5 we present some
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alternative forms ofjsp: setProperty that let you automatically associate a prop-
erty with a request parameter. That section also explains how to supply values that
are computed at request time (rather than fixed strings) and discusses the type con-
version conventions that let you suppiring values for parameters that expect num-
bers, characters, or boolean values.

An alternative to using thejsp:setProperty action is to use a scriptlet that
explicitly calls methods on the bean object. For example, givenibek1 object
shown earlier in this section, you could usiher of the following two forms to mod-
ify the title property.

<jsp:setProperty name="bookl"

property="title"

value="Core Servlets and JavaServer Pages" />
<% bookl.setTitle("Core Servlets and JavaServer Pages"); %>

Using jsp:setProperty has the advantage that it is more accessible to the non-
programmer, but direct access to the object lets you perform more complex opera-
tions such as setting the value conditionally or calling methods other thatwxx or
setXxx on the object.

14.4 Example: StringBean

Listing 14.1 presents a simple class calledringBean that is in the core-
servlets package. Because the class has no public instance variables (fields) and
has a zero-argument constructor since it doesnst declare any explicit constructors, it
satisfies the basic criteria for being a bean. Sigege-ingBean has a method called
getMessage that returns astring and another method calledetMessage that
takes astring as an argument, in beans terminology the class is said to have a
String property calledmessage.

Listing 14.2 shows a JSP file that uses the-ingBean class. First, an instance of
StringBean is created with thejsp: useBean action as follows.

<jsp:useBean id="stringBean" class="coreservlets.StringBean" />

After this, themessage property can be inserted into the page in either of the fol-
lowing two ways.

<jsp:getProperty name="stringBean" property="message" />
<%= stringBean.getMessage() %>
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The message property can be modified in either of the following two ways.

<jsp:setProperty name="stringBean"
property="message"
value="gsome message" />

<% stringBean.setMessage ("some message"); %>

Please note that we do not recommend that you really mix the explicit Java syntax
and the XML syntax in the same page; this example is just meant to illustrate the
equivalent results of the two forms.

Core Approach

Whenever possible, avoid mixing the XML-compatible jsp:useBean
tags with JSP scripting elements containing explicit Java code.

Figure 14...2 shows the result.

AEIEAERE StringBean.java

package coreservlets;

/** A simple bean that has a single String property
* called message.

*/
public class StringBean {
private String message = "No message specified";
public String getMessage () {

return (message) ;

}

public void setMessage (String message) {
this.message = message;

}
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HTML and JSP Pages (Not In Subdirectories)

€ Code Location: install_dir /webapps/ webappName
€ URL: http:// host/webappName /filename

HTML and JSP Pages (In Subdirectories)

€ Code Location: install_dir /webapps/ webappName / directoryName
€ URL: http:// host/webappName / directoryName /filename

Viewing Autogenerated Code for JSP Pages

You can view the servlet code that Resin generates from your JSP pages.

€ Default Web Application: install_dir /doc/WEB-INF/work
€ Custom Web Applications:
install_dir /webapps/ webappName /WEB-INF/work


http://host/webappName/filename
http://host/webappName/directoryName/filename

A

ACCEPT attribute, file upload controls, 640
Accept header, 147, 152...153
Accept-Charset header, 153
Accept-Encoding header, 147, 153
Accept-Language header, 153
AccessSeeMicrosoft Access
AccessCountBean.java, 419
AccessCounts.jsp, 341...342
addCookie method, 196, 204, 237...238
align attribute, jsp:plugin element, 390
ALIGN attribute:
IMAGE element, 642
LEGEND element, 649
Allow header, 197
Ant, 52
Apache Log4J, using to debug servlets, 91
Apache Tomcat, 9, 19, 21, 23...28, 238
autogenerated code for JSP pages, viewing, 663
autogenerated servlet source code, 327
basic server setup, testing, 27...28
bookmarking servlet/JSP APlIs, 659...660
configuring, 23...28, 660
CATALINA_HOME, setting, 24, 27
DOS memory limits, increasing, 24, 27
invoker servlet, turning on, 24, 26...27
JAVA_HOME variable, setting, 23, 24...25
ROOQOT context, enabling, 24, 26
server port, specifying, 23, 25
servlet reloading, enabling, 23, 26
custom Web applications, using, 661...662
default Web application, 607...608, 661
deployment directories, 53
development environment, setting up, 660
home page, 28
HTML/JSP directory, 41
JSP directories for, 312...313
+Out of Environment SpaceZ error message, 27

software, downloading, 21, 659
Apache StrutsSeeVolume 2
Apache Web server, 8, 21
ApplesAndOranges.java, 205
ApplesAndOranges.jsp, 360...362
Application-based data sharing, 459...461

MVC code for, 444...445

JSP page, 445
servlet, 444...445

PrimeBean.java, 459...460

PrimeServlet.java, 460...461

ShowPrime.jsp, 461
archive attribute, jsp:plugin element, 390
Arithmetic operators, JSP 2.0 expression language,

487...488

% and mod, 488

*, [, div, 488

+ and -, 487
AUTH_TYPE CGI variable, 168
Authorization header, 153
autoFlush attribute, 362...363
Auto-reloading pages, 206

B

BakedBeanDisplay-application.jsp, 431...432

BakedBeanDisplay-page.jsp, 424...425

BakedBeanDisplay-request.jsp, 426...427

BakedBeanDisplay-session.jsp, 428...430

BakedBeanDisplay-snippet.jsp, 426

BakedBean.java, 429

BakedBeanTest.java, 430

Bank account balance MVC application, 446...453
BankCustomer.java, 447...448
HighBalance.jsp, 451...452
NegativeBalance.jsp, 449
NormalBalance.jsp, 449...450
ShowBalance.java, 446...447
UnknownCustomer.jsp, 453
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BankCustomer.java, 447...448 stored procedure, executing, 536
Basic server configuration, checking, 40...42 Castor, 547
BEA WebLogic, 9, 18 CATALINA_HOME, setting, 24, 27
Bean classes, installing, 403 Catalogltem.java, 294...295
beanName attribute, jsp:useBean action, 404 Catalog.java, 297...299
BeanProperties.java, 477 CatalogPage.java, 281...284
Bean-properties.jsp, 480 Cauchoes ResirgeeResin
Beans, in JSP, 398...432 CaGl, 8
BeanUitilities.java, 128...129 Check boxes, HTML, 631...632
bgColor form parameter, 110 CHECKED attribute, radio buttons, 634
BGColor.jsp, 334...335 Checkout.html, 291...292
BidInfo.java, 142...144 checkUserRequest method, 360
BidServlet.java, 138...142 ClassCastException, 404
bodyFont form parameter, 110 ClientAccessCount.java, 253...254
bodySize form parameter, 110 Client-side image map, 641
Borland JBuilder, 91 close method, Connection class, 504
Browser sessions vs. server sessions, 271...272 CocoBase, 547
Browserlnsult.java, 162...163 code attribute, jsp:plugin element, 390
buffer attribute, 363...364 codebase attribute, jsp:plugin element, 390
Bufferedimage class, 218...219 Collections.java, 482...483
BUTTON element, 628...629 collections.jsp, 483
ButtonElement.html, 628 COLS attribute, TEXTAREA element, 624
NAME attribute, 628 Combo boxes, 634...639
ONBLUR attribute, 628 CompanyBean.java, 479
ONCLICK attribute, 628 ComputeSpeed.jsp, 365...367
ONDBLCLICK attribute, 628 Conditionals.java, 492
ONFOCUS attribute, 628 conditionals.jsp, 493...494
VALUE attribute, 628 Configuration:
Apache Tomcat, 23...28, 660
C CATALINA_HOME, setting, 24, 27
DOS memory limits, increasing, 24, 27
C++,8 invoker servlet, turning on, 24, 26...27
Cache-Control header, HTTP 1.1 response header, JAVA_HOME variable, setting, 23, 24...25
198 ROOT content, enabling, 24, 26
Callable statements, JDBC: server port, specifying, 23, 25
CallableStatements.java, 537...540 servlet reloading, enabling, 23, 26
creating, 534...541 Database Configuration Assistant (DBCA),
defining the call to the database procedure, 574...581
535...536 database configuration, reviewing, 580
discount.sql, 540...541 database connection option, selecting, 578
example, 537...541 database creation options, selecting, 579
input parameters, providing values for, 536 database creation process, monitoring, 580
output parameter types, registering, 536 database features to install, selecting, 577
output parameters, accessing, 536 database identification, providing, 576
preparing a CallableStatement for the database template, selecting, 576
procedure, 536 initialization parameters, specifying, 578
providing values for the input parameters, 536 passwords, specifiying, 581

registering the output parameter types, 536 selecting an operation, 575
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starting, 574 setComment method, 242
storage parameters, specifying, 579 setDomain method, 242
JRun, 28...33, 664 setMaxAge method, 242
administrator username and password, 30...31 setPath method, 243
autostart capability, 31 setSecure method, 243
Java installation location, 28, 30 setValue method, 244
serial number, 28, 29 setVersion method, 244
server installation location, 28, 30 using, 241...244
server port, 32...33 basic utilities, 248...250
user restrictions, 28, 29 CookieUtilities.java, 248...249
Microsoft Access, 556...560 finding cookies with specified names,
selecting a data source, 558...559 248...249
selecting a driver for the new system DSN, long-lived cookies, creating, 250
558 LongLivedCookie.java, 250
selecting a system DSN from the ODBC benefits of, 229...231
Data Source Administrator, 557...558 cookie utilities, putting into practice, 250...252
selecting OK to accept the new DSN, customizing sites, 231
559...560 deleting, 234...235
Oracle9i, 563...590 handling, 228...260
database, 568 persistent cookies:
Resin, 34...35, 667...668 CookieTest.java, 245...247
JAVA_HOME variable, setting, 34 differentiating session cookies from, 244...247
Resin port, specifying, 34 problems with, 231...234
server, 22...63 reading cookies from the client, 238...239
Connection header: calling request.getCookies, 238
HTTP 1.1 request header, 147, 154 looping down the cookie array, 238...239
HTTP 1.1 response header, 198...199 RegistrationForm.java, 255...256, 259...260
ConnectioninfoBean.java, 518, 527...529 RegistrationServlet.java, 257...258
CONTENT_LENGTH CGil variable, 168 RepeatVisitor.java, 240...241
CONTENT_TYPE CGl variable, 168 RepeatVisitor2.java, 250...252
Content-Encoding header, 199 sending to the client, 236...238
Content-Language header, 199 creating a cookie object, 236
Content-Length header: placing the cookie in the response headers,
HTTP 1.1 request header, 154 237...238
HTTP 1.1 response header, 199 setting the maximum age, 237
Content-Type header, 200...201 user access counts:
Cookie header, 147, 154 ClientAccessCount.java, 253...254
Cookies, 264 tracking, 252...254
advertising, focusing, 231 user, identifying during an E-commerce session,
attributes: 230
getComment method, 242 user preferences, using cookies to remember,
getDomain method, 242 255...260
getMaxAge method, 242 usernames/passwords, remembering, 230...231
getName method, 243 using to detect first-time visitors, 239...241
getPath method, 243 RepeatVisitor.java, 240...241
getSecure method, 243 RepeatVisitor2.java, 250...252
getValue method, 244 values, modifying, 252...254

getVersion method, 244 CookieTest.java, 245...247
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buffer attribute, page directive, 363...364

ComputeSpeed.jsp, 365...367

contentType attribute, page directive, 357...359
errorPage attribute, page directive, 364...367

Excel spreadsheets:

conditionally generating, 359...362

generating, 358...359

extends attribute, page directive, 369
import attribute, page directive, 354...357

info attribute, page directive, 364

isELIgnored attribute, page directive, 363
isErrorPage attribute, page directive, 364...367

executeQuery method, 505
executeUpdate method, 505

Expires header, 202

Expression language, JSP 2.0, 464...495
Expressions.jsp, 328...329

extends attribute, page directive, 369

F

fgColor request parameter, 110
FIELDSET element, HTML, 647...649
Fieldset.ntml, 648

isThreadSafe attribute, page directive, 367...369 File upload controls, 639...641

language attribute, page directive, 369
pageEncoding attribute, page directive, 357...359
session attribute, page directive, 362

SpeedErrors.jsp, 366...367
XML syntax for, 370

DOCTYPE declaration, HTML, 74...75
DOCUMENT_ROOT CGl variable, 168

doDelete method, 77

doGet method, 6, 67, 77...79, 84, 86, 97, 106, 168,

207, 342
doHead method, 78

doPost method, 67, 77...79, 86, 97, 106, 168, 207

doPut method, 77...78

doTrace method, 78

doXxx methods, 78...79
DrawingPanel.java, 394...395
DriverinfoBean.java, 518, 526...527
drivers.xml, 525...526
DriverUtilities.java, 518...522
DriverUtilities2.java, 518, 522...525

E

EchoServer, 650...657
EchoServer.java, 651...654
NetworkServer.java, 654...656
SocketUtil.java, 656...657

email form parameter, 110

EmployeeBean.java, 478

empty operator, JSP 2.0 expression language, 489
Empty string, from request.getParameter, 109

encodeRedirectURL method, 273
encodeURL method, 273
Enterprise JavaBeans (EJB), 9, 18

errorPage attribute, page directive, 364...367

executeBatch method, 505

ACCEPT attribute, 640
example of, 640
MAXLENGTH attribute, 640
NAME attribute, 640
ONBLUR attribute, 640
ONCHANGE attribute, 640
ONFOCUS attribute, 640
ONSELECT attribute, 640
SIZE attribute, 640
VALUE attribute, 640
Filters, JSPSeeVolume 2
findColumn method, 507
findPrimeList method, 207
First-time visitors, using cookies to detect, 239...241
Form beans, 127...134
BeanUstilities.java, 128...129
InsuranceForm.html, 132
Insurancelnfo.java, 131...132
Jakarta Commons packages, obtaining/install-
ing, 133...134
putting BeanUltilities to work, 130...133
Submitinsurancelnfo. java, 130...131
Form data, 94...144
default values:
SubmitResume.html, 111...112
SubmitResume.java, 113...117
using, 108...119
filtering strings for HTML-specific characters,
120...126
BadCodeServlet.java, 124...125
code for filtering, 121
CodeForm1.html, 123
CodeForm2.html, 126
GoodCodeServlet.java, 126
servlet displaying code snippets, 123...126
ServletUtilities.java, 121...122
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HTTP 1.1 status codes, 178...184

100 (Continue), 179
200 (OK), 179
202 (Accepted), 179
204 (No Content), 179
205 (Reset Content), 179
301 (Moved Permanently), 179
302 (Found), 179...181
302 (See Other), 181
304 (Not Modified), 181
307 (Temporary Redirect), 181
400 (Bad Request), 181
401 (Unauthorized), 181...182
403 (Forbidden), 182
404 (Not Found), 182...183
405 (Method Not Allowed), 183
415 (Unsupported Media Type), 183
417 (Expectation Failed), 183
500 (Internal Server Error), 183
501 (Not Implemented), 183
503 (HTTP Version Not Supported), 184
503 (Service Unavailable), 183
categories of, 178
redirects, 180...181
HTTP Content-Type response header, 70
HTTP request headers, 5, 146...172
browser types, differentiating among, 161...163
compressed Web pages:
GzipUtilites.java, 159...160
LongServlet.java, 158...159
sending, 156...160
customizing the page depending on how the
user reached it, 163...167
Customizelmage.java, 164...167
JRun-Referer.html, 165
front end to search engines, 186...192
SearchEngineForm.java, 192
SearchEngines.java, 186...187, 190...191
SearchSpec.java, 188
SearchUtilities.java, 188...189
getHeader method, 148
HTTP 1.1 request headers, understanding,
152...156
making a table of all request headers, 150...152
reading, 148...149
servlet that redirect users to browser-specific
pages, 184...185
WrongDestination. java, 184...185

ShowRequestHeaders.java, 150...151
standard CGl variables:

assessing, 167...173

servlet equivalent of CGI variables, 168...170

servlet that shows the CGl variables, 170...173

HTTP response headers, 194...227
Excel spreadsheets:
ApplesAndOranges.java, 205
building, 204...205
HTTP 1.1 response headers, understanding,
197...204

persistent servlet state and auto-reloading pages,

206
prime numbers:
finding for use with public key cryptography,
206...217
PrimeList.java, 212, 213...214
PrimeNumberServlet.java, 208...209
PrimeNumbers.html, 210
Primes.java, 212, 215...216
ServletUtilities.java, 217
setting from servlets, 196...197
addCookie method, 196
sendRedirect method, 197
setContentLength method, 196
setContentType method, 196
setDateHeader method, 196
setHeader method, 196
setintHeader method, 196
using servlets to generate JPEG images,
217...227
Bufferedimage class, 218...219
ImageTest.java, 227
Messagelmage.java, 221...223
non-HTML content, building, 218...219
ShadowedText.html, 224
ShadowedText.java, 220...221
HTTP status codes, 174...192
arbitrary status codes, setting, 176...177
HTTP 1.1 status codes, 178...184
send Error method, 177
sendRedirect method, 177
setStatus method, 176...177
specifying, 176...177
HTTP_XXX_YYY CGl variable, 168
HttpServlet class, 6, 91
HttpServietRequest, 67, 148
HttpServietResponse, 70
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IBM WebSphere, 18, 91
iepluginurl attribute, jsp:plugin element, 391
If-Modified-Since header, 155
If-Unmodified-Since header, 155
IMAGE element, 642...644
ALIGN attribute, 642
ImageMap.html, 643
NAME attribute, 642
SRC attribute, 642
ImageTest.java, 227
include method, 374, 381, 425, 463
info attribute, 364
init method, 79...85, 90, 92
general initializations, 79...84
initializations controlled by initialization parame-
ters, 84...85
JSP equivalentSegjsplnit
initCSAJSP.ora, 583...585
INPUT element, HTML forms, 620...622
MAXLENGTH attribute, 622
NAME attribute, 621
ONBLUR attribute, 622
ONCHANGE attribute, 622
ONDBLDOWN attribute, 622
ONFOCUS attribute, 622
ONKEYPRESS attribute, 622
ONKEYUP attribute, 622
ONSELECT attribute, 622
SIZE attribute, 622
VALUE attribute, 621
input elements, using to collect user data, 96
instantiate method, java.beans.Bean, 404
InsuranceForm.html, 132.
Insurancelnfo.java, 131...132
Integrated debugger in IDE, using to debug
servlets, 91
Integrated development environments (IDEs), 91
iPlanet/Sun ONE Server, 21
isClosed method, 504
isELIgnored attribute, page directive, 363
isGzipSupported method, 157
ISMAP, 644...646
IsMap.html, 645
isNullable method, 508
isReadOnly method, 508
isSearchable method, 508

isThreadSafe attribute, page directive, 367...369
IltemOrder.java, 295...297

J

Jakarta Commons packages, obtaining/installing,
133...134
Java 2 Platform:
Enterprise Edition (J2EE), 6
Standard Edition (J2SE), 6
Java code, limiting in JSP pages, 321...323
Java objects, automatically populating from request
parameters, 127...134
JavaServer Faces (JSBgeVolume 2
Java Software Development Kit (SDK), download-
ing/installing, 17, 18...19
JavaBeans, 398...432
AccessCountBean.java, 419
basic tasks, 402...406
bean classes, installing, 403
building, 402...403
creating conditionally, 418...421
defined, 400...402
extracting data from, 443
individual properties, associating with individual
parameters, 414...415
jsp:getProperty action, 405
jsp:setProperty action, 405...406
jsp:useBean action, 402...403
beanName attribute, 404
scope attribute, 404
type attribute, 404
reasons for using, 400
request parameters, associating all properties
with, 415...416
SaleEntryl-Form.jsp, 413
SaleEntryl.jsp, 411...413
SaleEntry.java, 410...411
setting bean properties, advanced techniques,
409...416
SharedCountsl.jsp, 420...421
sharing, 417...421
example, 421...432
StringBean class, 406...408
StringBean.java, 407
StringBean.jsp, 408
JavaScript buttons, 630
JAXB,SeeVolume 2
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DrawingPanel.java, 394...395
forwarding requests from, 462
forwarding requests to, 440...442
example, 441
forwarding to static resources, 441...442
redirecting, 442
include directive, 373, 380...386
JavaScript compared to, 308
JSP 2.0 expression language, 309
JSP pages, installation of, 312...313
JSP Standard Tag Library, 309
jsp:fallback element, 392
jsp:forward, 386
jsp:include action, 373, 374...380
jspInit method, 310...311, 338, 341, 344
jsp:param element, 391
jsp:params element, 391
jsp:plugin element, 373...374, 389...391
align attribute, 390
archive attribute, 390
code attribute, 390
codebase attribute, 390
example, 392...396
height attribute, 390
hspace attribute, 390
iepluginurl attribute, 391
jreversion attribute, 391
name attribute, 390
nspluginurl attribute, 391
title attribute, 390
type attribute, 389
vspace attribute, 390
width attribute, 390
misconceptions about, 309...312
need for, 304...305
.NET Hatch compared to, 306...307
OrderConfirmation.jsp, 303...304
overview of, 302...317
PHP compared to, 307
PluginApplet.java, 393
PluginApplet.jsp, 392...393, 396
pure servlets compared to, 307...308
role of, 11...12
server, and set up/configuration, 16...63
as server-side technology, 309...310
strategies for invoking dynamic code from, 399,
436, 466

TextPanel.java, 393...394

translation time, confusing with request time, 310
using other tools, 311...312

Velocity compared to, 308...309

WebMacro compared to, 308...309
WindowUitilities.java, 395...398

JSP 2.0 expression language, 309, 464...495

accessing bean properties, 475...480
array notation, equivalence of, 476
BeanProperties.java, 477
bean-properties.jsp, 480
CompanyBean.java, 479
dot notation, equivalence of, 476
EmployeeBean.java, 478
example, 477...480
NameBean.java, 478...479
accessing collections, 481...483
Collections.java, 482...483
collections.jsp, 483
accessing scoped variables, 472...475
attribute names, choosing, 473
example, 473...475
ScopedVars.java, 473...474
scoped-vars.jsp, 474
deactivating in individual JSP pages, 470
deactivating in individual statements, 470...471
deactivating in multiple JSP pages, 469...470
deactivating in an entire Web application, 469
EL usage, motivating, 465...467
evaluating conditionally, 491...494
Conditionals.java, 492
conditionals.jsp, 493...494
example, 492...494
SalesBean.java, 493
expression language evaluation, preventing,
468...471
invoking, 467...468
escaping special characters, 468
operators, 487...491
arithmetic operators, 487...488
empty operator, 489
example, 489...491
logical operators, 489
operators.jsp, 489...490
relational operators, 488...489
previewing other expression language capabili-
ties, 495



JSP 2.0 expression langua@gent.):
referencing implicit objects, 483...486
applicationScope, 485
cookie, 485
example, 485...486
header, 484
headerValues, 484
implicit-objects.jsp, 486
initParam, 485
pageContent, 484
pageScope, 485
param, 484
paramValues, 484
requestScope, 485
sessionScope, 485
standard scripting elements, preventing use of,
471
JSP documents, using JavaBeans components in,
398...432
JSP expressions, 321, 325...330
application, 325
example of, 328...329
Expressions.jsp, 328...329
JSP/servlet correspondence, 326...327
out, 325
predefined variables, 325
request, 325
response, 325
session, 325
XML syntax for, 327
JSP page directive, 352...370
ApplesAndOranges.jsp, 360...362
autoFlush attribute, 362...363
buffer attribute, 363...364
ComputeSpeed.jsp, 365...367
contentType attribute, 357...359
errorPage attribute, 364...367
Excel spreadsheets:
conditionally generating, 359...362
generating, 358...359
extends attribute, 369
import attribute, 354...357
info attribute, 364
isELIgnored attribute, 363
isErrorPage attribute, 364...367
isThreadSafe attribute, 367...369
language attribute, 369
pageEncoding attribute, 357...359

session attribute, 362
SpeedErrors.jsp, 366...367
XML syntax for, 370

JSP scripting elements, 318...350

comparing servlets to JSP pages, 330...331
ThreeParams.java, 330...331
declarations, 321
AccessCounts.jsp, 341...342
comparing to scriptlets and expressions,
344...350
example, 340...342
JSP/servlet correspondence, 339...340
using, 338...340
XML syntax for, 340
expressions, 321, 325...330
comparing to scriptlets and declarations,
344...350
example of, 328...329
JSP/servlet correspondence, 326...327
pre-defined variables, 325
XML syntax for, 327
Java code:
invoking from JSP, 320...321
limiting the amount of, 321...323
packages, importance of using, 323...324
predefined variables:
application, 344
config, 344
out, 343
page, 344
pageContext, 344
request, 343
response, 343
session, 343
using, 342...344
RandomListl.jsp, 347
RandomList2.jsp, 348
RandomNums.jsp, 346
RanUtilities.java, 345
scriptlets, 321, 332...334
BGColor.jsp, 334...335
comparing to expressions and declarations,
344...350
example, 334...335
JSP/servlet correspondence, 333
using to make parts of JSP page conditional,
336...337
writing, 332...334
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XML syntax for scriptlets, 334
SemiRandomNumber.jsp, 349...350
template text, 319...328
types of, 321

JSP Standard Tag Library (JSTL), 516
jsp:fallback element, 392
jsp:include action, 463
jsp:param element, 391
jsp:params element, 391
jsp:plugin element, 373...374, 389...391
align attribute, 390
archive attribute, 390
code attribute, 390
codebase attribute, 390
height attribute, 390
hspace attribute, 390
ispluginurl attribute, 391
jreversion attribute, 391
name attribute, 390
nspluginurl attribute, 391
title attribute, 390
type attribute, 389
vspace attribute, 390
width attribute, 390

_jspService method, 326, 332...333, 336, 338...339

342...343, 349, 404, 417
jsp:useBean action, 402...403
beanName attribute, 404
scope attribute, 404
application value, 418
page value, 417, 423...425
request value, 417...418
session value, 418
type attribute, 404
JSTL,SeelSP Standard Tag Library

K

KidsBooksPage.java, 284, 285
Kodo, 547

L

LABEL attribute, OPTGROUP element, 638
language attribute, page directive, 369
languages request parameter, 110
Last-Modified header, 202

Life cycle of servlets, 77...86

destroy method, 85

doGet method, 78...79

doPost method, 78...79

doXxx methods, 78...79

init method, 79...83

service method, 77...78
List boxes, 634...639
Listeners, servlets/JSBeeVolume 2
Location header, 202
Log4J, Apache, 91
Log file, using to debug servlets, 91
Logical operators, 489
LongLivedCookie.java, 250
LongServlet.java, 158...159
LotteryNumbers.java, 80...84

M

Macromedia JRunSeeJRun
Malformed data, planning ahead for, 91...92
MAXLENGTH attribute:
file upload controls, 640
INPUT element, 622
password fields, 623
Messagelmage.java, 221...223
"Microsoft Access:
configuring for use with JDBC, 556...560
selecting a data source, 558...559
selecting a driver for the new system DSN,
558
selecting a system DSN from the ODBC
Data Source Administrator, 557...558
selecting OK to accept the new DSN,
559...560
Microsoft IIS, 9, 21
Middleware, role of, 65
MIME types, 200...201
Missing data, planning ahead for, 91...92
Model View Controller (MVC), 12, 434...463
architecture vs. approach, 437
bank account balance application, 446...453
BankCustomer.java, 447...448
HighBalance.jsp, 451...452
NegativeBalance.jsp, 449
NormalBalance.jsp, 449...450
ShowBalance.java, 446...447
UnknownCustomer.jsp, 453
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SELECT element, 635
ONDBLCLICK attribute:

BUTTON element, 628

check boxes, 632

JavaScript buttons, 630

reset buttons, 629...630
ONDBLDOWN attribute, INPUT element, 622
ONFOCUS attribute:

BUTTON element, 628

check boxes, 632

file upload controls, 640

INPUT element, 622

JavaScript buttons, 630

password fields, 623

radio buttons, 634

reset buttons, 629...630

SELECT element, 635

TEXTAREA element, 624...625
ONKEYDOWN attribute:

password fields, 623

TEXTAREA element, 624...625
ONKEYPRESS attribute:

INPUT element, 622

password fields, 623

TEXTAREA element, 624...625
ONKEYUP attribute:

INPUT element, 622

password fields, 623

TEXTAREA element, 624...625
Online store with shopping cart/session tracking,

281...299

catalog item implementation, 292...299

Catalogltem.java, 294...295

Catalog.java, 297...299

CatalogPage.java, 281...284

Checkout.html, 291...292

creating the front end, 281...286

IltemOrder.java, 295...297

KidsBooksPage.java, 284, 285

order handling, 286...292

OrderPage.java, 287...291

shopping cart implementation, 292...299

ShoppingCart.java, 292...294

TechBooksPage.java, 284, 286
ONSELECT attribute:

file upload controls, 640

INPUT element, 622

password fields, 623

TEXTAREA element, 624...625
Operators:
JSP 2.0 expression language, 487...491
arithmetic operators, 487...488
example, 489...491
logical operators, 489
operators.jsp, 489...490
relational operators, 488...489
operators.jsp, 489...490
OPTGROUP element, 638...639
LABEL attribute, 638
OPTION element:
SELECTED attribute, 636
VALUE attribute, 636
Oracle JDeveloper, 91
Oracle9i:
configuration tools, installing, 572
configuring, 563...590
data dictionary views, running scripts to build,
589
database:
creating, 574, 587...588
creating an Oracle Service for, 586
creating manually, 581...589
creating with Database Configuration Assis-
tant (DBCA), 574...581
database directories, setting up, 581, 582
initialization parameter file, creating, 581,
583...585
password file, creating, 581, 585
database configuration, selecting, 568
database location, specifying, 570
database system identification (SID), providing,
569
default character set, specifying, 570
downloading, 564...565
Enterprise Edition, 563
file locations, specifying, 566
installation type, selecting, 567
installing, 563, 565...566, 571
completing the installation, 573
JDBC driver, installing, 589...590
list of products, reviewing, 571
Oracle instance, starting, 587
Oracle MTS Recovery Service, specifying the
port for, 568...569
ORACLE_SID value, declaring, 586
passwords, specifying, 572...573
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Oracle9i(cont.)
Personal Edition, 564
selecting a product to install, 567
Standard Edition, 563...564
starting the installer, 565
SYSDBA, connecting to the Oracle Service as,
586...587
user, creating, 589
user tablespace, creating, 588
Oracle9i AS, 9
OrderForm.html, 279...280
OrderPage.java, 287...291

P

Packaging servlets, 72...74
Password fields, HTML forms, 623
PATH_INFO CGil variable, 169
PATH_TRANSLATED CGl variable, 169
Persistent cookies:
CookieTest.java, 245...247
differentiating session cookies from, 244...247
Persistent servlet state and auto-reloading pages,
206
PluginApplet.java, 393
PluginApplet.jsp, 392...393, 396
POST data, 74
Pragma header, HTTP 1.1 response header, 203
Predefined variables:
application, 344
config, 344
out, 343
page, 344
pageContext, 344
request, 343
response, 343
session, 343
using, 342...344
prepareCall method, 504
Prepared statements, using, 530...534
PreparedStatements.java, 531...534
prepareStatement method, 504
Prime numbers:
finding for use with public key cryptography,
206...217
PrimeList.java, 212, 213...214
PrimeNumberServlet.java, 208...209
PrimeNumbers.html, 210

Primes.java, 212, 215...216

ServletUtilities.java, 217
PrimeBean.java, 459...460
PrimeList.java, 212, 213...214
PrimeNumberServlet.java, 208...209
PrimeNumbers.html, 210
PrimeServlet.java, 460...461
Primes.java, 212, 215...216
Print statements, using to debug servlets, 90
PrintWriter, 70
Properties, 127
Push buttons, 625...630

JavaScript buttons, 630

reset buttons, 629...630

submit buttons, 626...629

Q
QUERY_STRING CGl variable, 169

R

Radio buttons, 632...634
randomint method, 344...345
RandomListl.jsp, 347
RandomList2.jsp, 348
RandomNumberServlet.java, 454...455
RandomNum.jsp, 455
RandomNums.jsp, 346
RanUtilities.java, 345
Redisplaying the input form, 134...144
redisplay options, 135...136
servlet that processes auction bids, 136...144
BidInfo.java, 142...144
BidServlet.java, 138...142
Referer header, 147...148, 155, 163...164
RegistrationForm.java, 255...256, 259...260
RegistrationServlet.java, 257...258, 457...459
Relational operators, JSP 2.0, 488...489
< and It, > and gt, <= and le, and ge, 489
==and eq, 488
1= and ne, 488
relative/absolute methods, ResultSet, 507
REMOTE_ADDR CGil variable, 169
REMOTE_HOST CGl variable, 169
REMOTE_USER CGl variable, 169
removeAttribute method, 268
RepeatVisitor2.java, 250...252
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Web applications, 55...63
registering with the server, 57...58
Server sessions, 271...272
SERVER_NAME CGl variable, 170
SERVER_PORT CGl variable, 170
SERVER_PROTOCOL CGl variable, 170
SERVER_SOFTWARE CGil variable, 170
Servet reloading, 20
service method, 77...78, 170, 181, 207, 340
Servlet 2.3 and 2.4 specifications, 19
Servlet equivalent of CGI variables, 168...170
AUTH_TYPE, 168
CONTENT_LENGTH, 168
CONTENT_TYPE, 168
DOCUMENT_ROOT, 168
HTTP_XXX_YYY, 168
PATH_INFO, 169
PATH_TRANSLATED, 169
QUERY_STRING, 169
REMOTE_ADDR, 169
REMOTE_HOST, 169
REMOTE_USER, 169
REQUEST_METHOD, 170
SCRIPT_NAME, 170
SERVER_NAME, 170
SERVER_PORT, 170
SERVER_PROTOCOL, 170
SERVER_SOFTWARE, 170
ServletContext, 20, 430...432
ServletContext-based data sharing, 430...432
ServletExec (NewAtlanta), 22
Servlets:
advantages of, 7...10
convenience of, 8
cost of, 9
efficiency of, 8
mainstream technology, 10
portability of, 9
power of, 8
security of, 10
basic structure, 66...68
basics of, 64...92
best use of, 11
debugging, 90...92
life cycle, 77...86
destroy method, 85
doGet method, 78...79

doPost method, 78...79
doXxx methods, 78...79
init method, 79...83
service method, 77...78
packaging, 72...74
reading form data from, 97...100
getlnputStream method, 99
getParameter method, 97
getParameterMap method, 98...99
getParameterNames method, 98...99
getParameterValues method, 98
getReader method, 99
setCharacterEncoding method, 99...100
ShowParameters.java, 104...108
ShowParametersPostForm.html, 106...107
ThreeParams. java, 100...104
ThreeParamsForm.html, 102
role of, 3...4, 65...66
servlet that generates HTML, 70...72
servlet that generates plaintext, 68...69
simple HTML-building utilities, 74...77
SingleThreadModel interface, 86...90
using to generate JPEG images:
Bufferedimage class, 218...219
ImageTest.java, 227
Messagelmage.java, 221...223
non-HTML content, building, 218...219
ShadowedText.html, 224
ShadowedText.java, 220...221
ServletTemplate.java, 67
ServletUtilities.java, 49, 75...76, 217
session attribute, 362
Session tracking, 262...299
associating information with a session, 268
basics, 265...269
browser sessions vs. server sessions, 271...272
information associated with a session, looking
up, 267
need for, 263...265
cookies, 264
hidden form fields, 265
in servlets, 265
URL rewriting, 264...265
online store with shopping cart/session tracking,
281...299
catalog item implementation, 292...299
Catalogltem.java, 294...295
Catalog.java, 297...299



Simple servlets:
compiling/deploying, 42...49

Text controls, HTML forms, 620...625
password fields, 623

servlet that uses packages and utilities, 47...49 text area, 624...625

servlet that doesnst use packages, 43...44

servlet that uses packages, 44...46

Simplified deployment method:

ant tool, 52

establishing, 18, 49...52

IDE, and deployment, 51...52

javac -d option, using, 51

shortcut/symbolic link, copying to, 50...51
SIZE attribute:

file upload controls, 640

INPUT element, 622

password fields, 623

SELECT element, 635
skills parameter, 110
SpeedErrors.jsp, 366...367
SRC attribute, IMAGE element, 642
Statement object, creating, 501, 505
Store.jsp, 11
StringBean class, 406...408

StringBean.java, 407

StringBean.jsp, 408
StringTokenizer, 118
Struts,SeeVolume 2
Submit buttons, 626...629

NAME attribute, 626...627

ONBLUR attribute, 627

ONCLICK attribute, 627

ONDBLCLICK attribute, 627

ONFOCUS attribute, 627

placing near the bottom of a form, 96

VALUE attribute, 626...627
Submitinsurancelnfo. java, 130...131
SubmitResume.html, 111...112
SubmitResume.java, 113...117
System.out.printin, 20

T

Tab order control, HTML forms, 649...650
Tabindex.html, 649...650

Tag libraries, JSFSeeVolume 2

Tag Library Descriptor (TLD) file, 495

TechBooksPage.java, 284, 286

TestDatabase.java, 592...599

Text areas, 624...625

text areas, 624...625
textfields, 620...622
TEXTAREA element, 624...625
COLS attribute, 624
NAME attribute, 624
ONBLUR attribute, 624...625
ONCHANGE attribute, 624...625
ONFOCUS attribute, 624...625
ONKEYDOWN attribute, 624...625
ONKEYPRESS attribute, 624...625
ONKEYUP attribute, 624...625
ONSELECT attribute, 624...625
ROWS attribute, 624
Textfields, 620...622
TextPanel.java, 393...394
ThreeParams. java, 100...104
ThreeParamsForm.html, 102
ThreeParams.java, 330...331
title attribute, jsp:plugin element, 390
title request parameter, 110
Tomcat, SeeApache Tomcat
TopLink, 547
Training courses, JSP and servlets, xxxiii
TransactionBean.java, 544...546
Transactions.java, 543...544
type attribute:
jsp:plugin element, 389
jsp:useBean action, 404

U

UnknownCustomer.jsp, 453

URL-decoding values, 96

User access counts, cookies:
ClientAccessCount.java, 253...254
tracking, 252...254

User-Agent header, 147...148, 156, 161

UserlDs.java, 89

\Y

VALUE attribute:
BUTTON element, 628
check boxes, 632
file upload controls, 640
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hidden fields, 646...647 Web site, book, xxxii
INPUT element, 621 WebSphere (IBM), 18, 91
JavaScript buttons, 630 web.xml, 20, 62...63
OPTION element, 636 width attribute, jsp:plugin element, 390
password fields, 623 WindowUstilities.java, 395
radio buttons, 634 winning, big, 1...670
reset buttons, 629 World Wide Web Consortium, 74
valueBound method, 268 WrongDestination. java, 184...185
VBScript, 8 WWW-Authenticate header, 195, 204
Visual Basic, 8
vspace attribute, jsp:plugin element, 390 X
w XML:
general, 25, 60, 70, 201, 376, 391, 404, 522, 525
wasNull method, 507 syntax:
Web applications, 55...63 for JSP elements, 327, 334, 340, 370, 383
Web Design Group, 74 general rules, 376
Web farms, 9
Web middleware, role of, 3, 65 Z

Web pages, building dynamically, 5...6
WebLogic (BEA), 9, 18 Zeus, 21




Try Safari Books Online FREE

Get online access to 5,000+ Books and Videos

nnnnn

CCENT/CCNA ICND1
J Cart non Gusde

FREE TRIAL—GET STARTED TODAY!
Sa!‘:"l" www.informit.com/safaritrial

Find trusted answers, fast

Only Safari lets you search across thousands of best-selling books from the top
technology publishers, including Addison-Wesley Professional, Cisco Press,
O-Reilly, Prentice Hall, Que, and Sams.

Master the latest tools and techniques

In addition to gaining access to an incredible inventory of technical books,
Safaries extensive collection of video tutorials lets you learn from the leading
video training experts.

WAIT, THERES MORE!

Keep your competitive edge
With Rough Cuts, get access to the developing manuscript and be among the ‘st
to learn the newest technologies.

Stay current with emerging technologies
Short Cuts and Quick Reference Sheets are short, concise, focused content
created to get you up-to-speed quickly on new and cutting-edge technologies.

: sas () WILEY



