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Introduction and Roadmap

This section describes the contents and organization of this guide—Developing Web
Applications, Servlets, and JSPs for WebLogic Server

e “Document Scope and Audience” on page 1-1
e “Guide to this Document” on page 1-2
e “Related Documentation” on page 1-3

e “Examples for the Web Application Developer” on page 1-4

Document Scope and Audience

This document is a resource for software developers who develop Web applications and
components such as HTTP servlets and JavaServer Pages (JSPs) for deployment on WebLogic

Server®. This document is also a resource for Web application users and deployers. It also
contains information that is useful for business analysts and system architects who are evaluating
WebLogic Server or considering the use of WebLogic Server Web applications for a particular
application.

The topics in this document are relevant during the design and development phases of a software
project. The document also includes topics that are useful in solving application problems that are
discovered during test and pre-production phases of a project.

This document does not address production phase administration, monitoring, or performance
tuning topics. For links to WebLogic Server documentation and resources for these topics, see
“Related Documentation” on page 1-3.
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Introduction and Roadmap

It is assumed that the reader is familiar with J2EE and Web application concepts. This document
emphasizes the value-added features provided by WebLogic Server Web applications and key
information about how to use WebL ogic Server features and facilities to get a Web application
up and running.

Guide to this Document

e This chapter, Chapter 1, “Introduction and Roadmap,” introduces the organization of this
guide.

e Chapter 2, “Understanding Web Applications, Servlets, and JSPs,” provides an overview of
WebLogic Server Web applications servlets, and Java Server Pages (JSPs).

e Chapter 3, “Creating and Configuring Web Applications,” describes how to create and
configure Web application resources.

e Chapter 4, “Creating and Configuring Servlets,” describes how to create and configure
servlets.

e Chapter 5, “Creating and Configuring JSPs,” describes how to create and configure JSPs.

e Chapter 6, “Configuring Resources in a Web Application,” describes how to configure
Web application resources.

e Chapter 7, “Servlet Programming Tasks,” describes how to write HTTP servlets in a
WebLogic Server environment.

e Chapter 8, “Using Sessions and Session Persistence,” describes how to set up sessions and
session persistence.

e Chapter 9, “Application Events and Event Listener Classes,” discusses application events
and event listener classes.

e Chapter 11, “Filters,” provides information about using filters in a Web application.

e Chapter 10, “WebLogic JSP Reference,” provides reference information for writing
JavaServer Pages (JSPs).

e Chapter 12, “Using WebLogic JSP Form Validation Tags,” describes how to use WebLogic
JSP form validation tags.

e Chapter 13, “Using Custom WebLogic JSP Tags (cache, process, repeat),” describes the
use of three custom JSP tags—cache, repeat, and process—provided with the
WebLogic Server distribution.
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Related Documentation

e Chapter 14, “Using the WebLogic EJB to JSP Integration Tool,” describes how to use the
WebLogic EJB-to-JSP integration tool to create JSP tag libraries that you can use to invoke
EJBs in a JavaServer Page (JSP). This document assumes at least some familiarity with
both EJB and JSP.

e Appendix A, “web.xml Deployment Descriptor Elements,” describes the deployment
descriptor elements defined in the web . xm1 schema under the root element <web-app> .

e Appendix B, “weblogic.xml Deployment Descriptor Elements,” provides a complete
reference for the schema for the WebLogic Server-specific deployment descriptor
weblogic.xml.

e Appendix C, “Web Application Best Practices,” contains BEA best practices for designing,
developing, and deploying WebLogic Web applications and application resources.

Related Documentation
This document contains Web application-specific design and development information.

For comprehensive guidelines for developing, deploying, and monitoring WebLogic Server
applications, see the following documents:

e Developing Applications with WebLogic Server is a guide to developing WebLogic Server
applications.

e Deploying Applications to WebLogic Server is the primary source of information about
deploying WebLogic Server applications.

e Upgrading WebLogic Application Environments contains information about Web
Applications, JSP, and Servlet compatibility with previous WebLogic Server releases.

e JavaServer Pages Tutorial from Sun Microsystems at
http://java.sun.com/products/jsp/docs.html

e JSP product overview from Sun Microsystems at
http://www.java.sun.com/products/jsp/index.html

e JSP 2.0 Specification from Sun Microsystems at
http://java.sun.com/products/jsp/download.html

e Servlet 2.4 Specification from Sun Microsystems at
http://java.sun.com/products/serviet/download.html#specs
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Introduction and Roadmap

e For more information in general about Java application development, refer to the Sun
Microsystems, Inc. Java 2, Enterprise Edition Web Site at
http://java.sun.com/products/j2ee/

Examples for the Web Application Developer

1-4

In addition to this document, BEA Systems provides examples for software developers within the
context of the Avitek Medical Records Application (MedRec) sample, discussed in the next
section.

Avitek Medical Records Application (MedRec)

MedRec is an end-to-end sample J2EE application shipped with WebLogic Server that simulates
an independent, centralized medical record management system. The MedRec application
provides a framework for patients, doctors, and administrators to manage patient data using a
variety of different clients.

MedRec demonstrates WebLogic Server and J2EE features, and highlights BEA-recommended
best practices. MedRec is included in the WebLogic Server distribution, and can be accessed
from the Start menu on Windows machines. For Linux and other platforms, you can start MedRec
from the wL_HOME\samples\domains\medrec directory, where wi_HoME is the top-level
installation directory for WebLogic Platform.

Web Application Examples in the WebLogic Server Distribution

WebLogic Server optionally installs API code examples in
WL_HOME\samples\server\examples\src\examples, Where wL_HOME is the top-level
directory of your WebLogic Server installation. You can start the examples server, and obtain
information about the samples and how to run them from the WebLogic Server Start menu.

BEA provides several Web application, servlet, and JSP examples with this release of WebLogic
Server. BEA recommends that you run these Web application examples before developing your
own Web applications.
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CHAPTERa

Understanding Web Applications,
Servlets, and JSPs

The following sections provide an overview of WebLogic Server Web applications, servlets, and
Java Server Pages (JSPs):

“The Web Applications Container” on page 2-1
“Servlets” on page 2-2

“Java Server Pages” on page 2-4

“Web Application Developer Tools” on page 2-6
“Web Application Security” on page 2-6

The Web Applications Container

A Web application contains an application’s resources, such as servlets, JavaServer Pages (JSPs),
JSP tag libraries, and any static resources such as HTML pages and image files. A Web
application adds service-refs (Web services) and message-destination-refs (JMS
destinations/queues) to an application. It can also define links to outside resources such as
Enterprise JavaBeans (EJBS).

Web applications deployed on WebLogic Server use a standard J2EE deployment descriptor file
and a WebLogic-specific deployment descriptor file to define their resources and operating
attributes.
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Understanding Web Applications, Servlets, and JSPs

JSPs and HTTP servlets can access all services and APIs available in WebLogic Server. These
services include EJBs, database connections by way of Java Database Connectivity (JDBC),
JavaMessaging Service (JMS), XML, and more.

A Web archive (WAR file) contains the files that make up a Web application. A WAR file is
deployed as a unit on one or more WebL ogic Server instances. A WAR file deployed to
WebLogic Server always includes the following files:

e One servlet or Java Server Page (JSP), along with any helper classes.

e A web.xml deployment descriptor, which is a J2EE standard XML document that
describes the contents of a WAR file.

e A weblogic.xml deployment descriptor, which is an XML document containing
WebLogic Server-specific elements for Web applications.

e A WAR file can also include HTML or XML pages and supporting files such as image and
multimedia files.

The WAR file can be deployed alone or packaged in an Enterprise application archive (EAR file)
with other application components. If deployed alone, the archive must end with a .war
extension. If deployed in an EAR file, the archive must end with an _ear extension.

BEA recommends that you package and deploy your stand-alone Web applications as part of an
Enterprise application. This is a BEA best practice, which allows for easier application migration,
additions, and changes. Also, packaging your applications as part of an Enterprise application
allows you to take advantage of the split development directory structure, which provides a
number of benefits over the traditional single directory structure.

Note: If you are deploying a directory in exploded format (not archived), do not name the
directory _ear, - jar, and so on. For more information on archived format, see “Web
Application Developer Tools” on page 2-6.

Servlets

2-2

A servlet is a Java class that runs in a Java-enabled server. An HTTP servlet is a special type of
servlet that handles an HTTP request and provides an HTTP response, usually in the form of an
HTML page. The most common use of WebLogic HTTP Servlets is to create interactive
applications using standard Web browsers for the client-side presentation while WebLogic
Server handles the business logic as a server-side process. WebLogic HTTP servlets can access
databases, Enterprise JavaBeans, messaging APIs, HTTP sessions, and other facilities of
WebLogic Server.
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WebLogic Server fully supports HTTP servlets as defined in the Servlet 2.4 specification from
Sun Microsystems. HTTP servlets form an integral part of the Java 2 Enterprise Edition (J2EE)
standard.

What You Can Do with Servlets

e Create dynamic Web pages that use HTML forms to get end-user input and provide HTML
pages that respond to that input. Examples of this utilization include online shopping carts,
financial services, and personalized content.

e Create collaborative systems such as online conferencing.

e Have access to a variety of APIs and features by using servlets running in WebLogic
Server. For example:

— Session tracking—Allows a Web site to track a user’s progress across multiple Web
pages. This functionality supports Web sites such as e-commerce sites that use
shopping carts. WebLogic Server supports session persistence to a database, providing
fail-over between server down time and session sharing between clustered servers. For
more information see “Session Tracking from a Servlet” on page 8-13.

— JDBC drivers (including BEA)—JDBC drivers provide basic database access. With
Weblogic Server’s multitier JDBC implementations, you can take advantage of
connection pools, server-side data caching, and transactions. For more information see
“Accessing Databases” on page 7-15.

— Enterprise JavaBeans—Servlets can use Enterprise JavaBeans (EJB) to encapsulate
sessions, data from databases, and other functionality. See “Referencing External EJBs”
on page 6-3, “More about the ejb-ref* Elements” on page 6-4, and “Referencing
Application-Scoped EJBs” on page 6-5.

— Java Messaging Service (JMS)—JMS allows your servlets to exchange messages with
other servlets and Java programs. See Programming WebLogic JMS at
{DOCROOT}/jms/index._html.

— Java JDK APIs—Servlets can use the standard Java JDK APIs.

— Forwarding requests—Servlets can forward a request to another servlet or other
resource. “Forwarding a Request” on page 7-18.

e Easily deploy servlets written for any J2EE-compliant servlet engine to WebLogic Server.

Developing Web Applications, Servlets, and JSPs for WebLogic Server 2-3



Understanding Web Applications, Servlets, and JSPs

Servlet Development Key Points

The following are a few key points relating to servlet development:

e Programmers of HTTP servlets utilize a standard API from JavaSoft,
javax.servlet.http, to create interactive applications.

e HTTP servlets can read HTTP headers and write HTML coding to deliver a response to a
browser client.

e Servlets are deployed to WebLogic Server as part of a Web application. A Web application
is a grouping of application components such as servlet classes, JavaServer Pages (JSPs),
static HTML pages, images, and security.

Servlets and J2EE

The Servlet 2.4 specification, part of the Java 2 Platform, Enterprise Edition, defines the
implementation of the servlet API and the method by which servlets are deployed in enterprise
applications. Deploying servlets on a J2EE-compliant server, such as WebLogic Server, is
accomplished by packaging the servlets and other resources that make up an enterprise
application into a single unit, the Web application. A Web application utilizes a specific directory
structure to contain its resources and a deployment descriptor that defines how these resources
interact and how the application is accessed by a client. See “The Web Applications Container”
on page 2-1.

Java Server Pages

2-4

Java Server Pages (JSPs) are Web pages coded with an extended HTML that makes it possible to
embed Java code in a Web page. JSPs can call custom Java classes, called taglibs, using
HTML-like tags. The WebLogic appc compiler weblogic.appc generates JSPs and validates
descriptors. You can also precompile JSPs into the WEB-INF/classes/ directory or as a JAR
file under WEB- INF/1ib/ and package the servlet class in the Web archive to avoid compiling
in the server. Servlets and JSPs may require additional helper classes to be deployed with the Web
application.

JSPs are a Sun Microsystems specification for combining Java with HTML to provide dynamic
content for Web pages. When you create dynamic content, JSPs are more convenient to write than
HTTP servlets because they allow you to embed Java code directly into your HTML pages, in
contrast with HTTP servlets, in which you embed HTML inside Java code. JSP is part of the Java
2 Enterprise Edition (J2EE).
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JSPs enable you to separate the dynamic content of a Web page from its presentation. It caters to
two different types of developers: HTML developers, who are responsible for the graphical
design of the page, and Java developers, who handle the development of software to create the
dynamic content.

Because JSPs are part of the J2EE standard, you can deploy JSPs on a variety of platforms,
including WebLogic Server. In addition, third-party vendors and application developers can
provide JavaBean components and define custom JSP tags that can be referenced from a JSP page
to provide dynamic content.

What You Can Do with JSPs

e Combine Java with HTML to provide dynamic content for Web pages.
e Call custom Java classes, called taglibs, using HTML-like tags.

e Embed Java code directly into your HTML pages, in contrast with HTTP servlets, in which
you embed HTML inside Java code.

e Separate the dynamic content of a Web page from its presentation.

Overview of How JSP Requests Are Handled

WebLogic Server handles JSP requests in the following sequence:
1. A browser requests a page with a . jsp file extension from WebLogic Server.
2. WebLogic Server reads the request.

3. Using the JSP compiler, WebLogic Server converts the JSP into a servlet class that
implements the javax.servilet.jsp.JspPage interface. The JSP file is compiled only
when the page is first requested, or when the JSP file has been changed. Otherwise, the
previously compiled JSP servlet class is re-used, making subsequent responses much
quicker.

4. The generated Jsprage servlet class is invoked to handle the browser request.

It is also possible to invoke the JSP compiler directly without making a request from a browser.
For details, see “Using the WebLogic JSP Compiler” on page 10-24.

Because the JSP compiler creates a Java servlet as its first step, you can look at the Java files it
produces, or even register the generated Jsprage servlet class asan HTTP servlet. See “Servlets”
on page 2-2.
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JSPs and J2EE

BEA WebLogic JSP supports the JSP 2.0 specification from Sun Microsystems. JSP 2.0 includes
support for defining custom JSP tag extensions.

Web Application Developer Tools

BEA provides several tools to help you create and configure Web applications. These are
discussed in the following sections.

Ant Tasks to Create Skeleton Deployment Descriptors

You can use the WebLogic Ant utilities to create skeleton deployment descriptors. These utilities
are Java classes shipped with your WebL ogic Server distribution. The Ant task looks at a
directory containing a Web application and creates deployment descriptors based on the files it
finds in the Web application. Because the Ant utility does not have information about all desired
configurations and mappings for your Web application, the skeleton deployment descriptors the
utility creates are incomplete. After the utility creates the skeleton deployment descriptors, you
can use a text editor, an XML editor, or the Administration Console to edit the deployment
descriptors and complete the configuration of your Web application.

XML Editors

You can use an XML Editor with DTD validation, such as BEA XML Editor on dev2dev. See
BEA dev2dev Online at http://dev2dev.bea.com/index.jsp.

Web Application Security

2-6

You can secure a Web application by restricting access to certain URL patterns in the Web
application or programmatically using security calls in your servlet code.

At runtime, your username and password are authenticated using the applicable

security realm for the Web application. Authorization is verified according to the security
constraints configured in web.xml or the external policies that might have been created using
Administration Console for the Web application.

At runtime, the WebL ogic Server active security realm applies the Web application security
constraints to the specified Web application resources. Note that a security realm is shared across
multiple virtual hosts.
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For detailed instructions and an example on configuring security in Web applications, see
Securing WebLogic Resources. For more information on WebLogic security, refer to
Programming WebLogic Security.

P3P Privacy Protocol

The Platform for Privacy Preferences (P3P) provides a way for Web sites to publish their privacy
policies in a machine-readable syntax. The WebLogic Server Web application container can
support P3P.

There are three ways to tell the browser about the location of the p3p.xml file:

e Place the a policy reference file in the “well-known location” (at the location /w3c/p3p.xml
on the site).

e Add an extra HTTP header to each response from the Web site giving the location of the
policy reference file.

e Place a link to the policy reference file in each HTML page on the site.
For more detailed information, see http://www.w3.0rg/TR/p3pdeployment#Locating_PRF.
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CHAPTERa

Creating and Configuring Web
Applications

The following sections describe how to create and configure Web application resources.
e “Directory Structure” on page 3-2
e “Main Steps to Create and Configure a Web Application” on page 3-5
e “Configuring How a Client Accesses a Web Application” on page 3-7
e “Configuring Virtual Hosts for Web Applications” on page 3-7
e “Targeting Web Applications to Virtual Hosts” on page 3-8
e “Loading Servlets, Context Listeners, and Filters” on page 3-8

e “Shared J2EE Web Application Libraries” on page 3-9
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Directory Structure

Web applications use a standard directory structure defined in the J2EE specification. You can
deploy a Web application as a collection of files that use this directory structure, known as
exploded directory format, or as an archived file called a WAR file. BEA recommends that you
package and deploy your exploded Web application as part of an Enterprise application. This is
a BEA best practice, which allows for easier application migration, additions, and changes. Also,
packaging your Web application as part of an Enterprise application allows you to take advantage
of the split development directory structure, which provides a number of benefits over the
traditional single directory structure.

The WEB- INF directory contains the deployment descriptors for the Web application (web . xml
and weblogic.xml) and two subdirectories for storing compiled Java classes and library JAR
files. These subdirectories are respectively named classes and 1 ib. JSP taglibs are stored in the
WEB- INF directory at the top level of the staging directory. The Java classes include servlets,
helper classes and, if desired, precompiled JSPs.

All servlets, classes, static files, and other resources belonging to a Web application are organized
under a directory hierarchy.

DefaultWebApp/
Place your static files, such as HTML files and JSP files in the directory that is the
document root of your Web application. In the default installation of WebLogic Server,
this directory is called Defaul twebapp, under
user_domains/mydomain/applications.

(To make your Web application the default Web application, you must set
context-root to "/" in the weblogic.xml deployment descriptor file.)

DefaultWebApp/WEB-INF/web.xml
The Web application deployment descriptor that configures the Web application.

DefaultWebApp/WEB-INF/weblogic.xml
The WebLogic-specific deployment descriptor file that defines how named
resources in the web . xm1 file are mapped to resources residing elsewhere in
WebLogic Server. This file is also used to define JSP and HT TP session attributes.

DefaultWebApp/WEB-INF/classes
Contains server-side classes such as HTTP servlets and utility classes.

DefaultWebApp/WEB-INF/1ib
Contains JAR files used by the Web application, including JSP tag libraries.

The entire directory, once staged, is bundled into a WAR file using the jar command. The WAR
file can be deployed alone or as part of an Enterprise application (recommended) with other
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application components, including other Web applications, EJB components, and WebLogic
Server components.

JSP pages and HTTP servlets can access all services and APIs available in WebLogic Server.
These services include EJBs, database connections through Java Database Connectivity (JDBC),
JavaMessaging Service (JMS), XML, and more.

Accessing Information in WEB-INF

The wes-1NF directory is not part of the public document tree of the application. No file
contained in the weB-INF directory can be served directly to a client by the container. However,
the contents of the weB-INF directory are visible to servlet code using the getResource and
getResourceAsStream() method calls on the ServletContext or includes/forwards using
the RequestDispatcher. Hence, if the application developer needs access, from servlet code, to
application specific configuration information that should not be exposed directly to the Web
client, the application developer may place it under this directory.

Since requests are matched to resource mappings in a case-sensitive manner, client requests for
“/WEB-INF/foo~, </WEb-iNf/foo~, for example, should not result in contents of the Web
application located under /WEB- INF being returned, nor any form of directory listing thereof.

Directory Structure Example

The following is an example of a Web application directory structure, in which mywebapp/ is the
staging directory:

Listing 3-1 Web Application Directory Structure

myWebApp/
WEB-INF/
web . xml

weblogic.xml

lib/
MyLib.jar
classes/
MyPackage/
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MyServlet.class
index.html

index.jsp
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Main Steps to Create and Configure a Web Application

The following steps summarize the procedure for creating a Web application as part of an
Enterprise application using the split development directory structure. See “Creating a Split
Development Directory for an Application,” “Building the Applications,” and “Deploying the
Application” in Developing Applications with WebLogic Server.

You may want to use developer tools included with WebL ogic Server for creating and
configuring Web applications. See “Web Application Developer Tools” on page 2-6.

Step One: Create the Enterprise Application Wrapper

1. Create a directory for your root EAR file:
\src\myEAR\
2. Set your environment as follows:

— On Windows NT, execute the setWLSEnv.cmd command, located in the directory
server\bin\, where server is the top-level directory in which WebLogic Server is
installed.

— On UNIX, execute the setWLSEnv.sh command, located in the directory
server/bin/, where server is the top-level directory in which WebLogic Server is
installed and domain refers to the name of your domain.

3. Package your Enterprise application in the \src\myEAR\ directory as follows:

a. Place the Enterprise applications descriptors (application.xml and
weblogic-application.xml) inthe META-INF\ directory. See “Enterprise Application
Deployment Descriptors" in Developing Applications with WebLogic Server.

b. Edit the deployment descriptors as needed to fine-tune the behavior of your Enterprise
application. See “Web Application Developer Tools” on page 2-6.

c. Place the Enterprise application . jar files in:
\src\myEAR\APP-INF\I1ib\

Step Two: Create the Web Application

1. Create a directory for your Web application in the root of your EAR file:
\src\myEAR\myWebApp

2. Package your Web application in the \src\myEAR\myWebApp\ directory as follows:
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Place the Web application descriptors (web.xml and weblogic.xml) in the

\src\myEAR\myWebApp\WEB- INF\ directory. See Appendix B, “weblogic.xml

Deployment Descriptor Elements.”

. Edit the deployment descriptors as needed to fine-tune the behavior of your Enterprise

application. See “Web Application Developer Tools” on page 2-6.

Place all HTML files, JSPs, images and any other files referenced by the Web application

pages in the root of the Web application;

\src\myEAR\myWebApp\images\myimage. jpg
\src\myEAR\myWebApp\login.jsp
\src\myEAR\myWebApp\index.html

. Place your Web application Java source files (servlets, tag libs, other classes referenced

by servlets or tag libs) in:
\src\myEAR\myWebApp\WEB- INF\src\

Step Three: Creating the build.xml File

Once you have set up your directory structure, you create the bui Id.xml file using the
weblogic.BuildXMLGen utility.

Step Four: Execute the Split Development Directory Structure
Ant Tasks

1.

Execute the whcompi le Ant task to invoke the javac compiler. This compiles your Web
application Java components into an output directory: /build/myEAR/WEB-INF/classes.

Execute wlappc Ant task to invoke the appc compiler. This compiles any JSPs and
container-specific EJB classes for deployment.

Execute the wldeploy Ant task to deploy your Web application as part of an archived or
exploded EAR to WebLogic Server.

If this is a production environment (rather than development), execute the wlpackage Ant
task to package your Web application as part of an archived or exploded EAR.

Note: The wlpackage Ant task places compiled versions of your Java source files in the

build directory. For example: /bui 1ld/myEAR/myWebApp/classes.
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Configuring How a Client Accesses a Web Application
You construct the URL that a client uses to access a Web application using the following pattern:
http://hoststringlContextPathlservletPathlpathInfo
Where

hoststring
is either a host name that is mapped to a virtual host or hostname: portNumber.

ContextPath
is the name of your Web application.

servletPath
is a servlet that is mapped to the servietpath.

pathInfo
is the remaining portion of the URL, typically a file name.

If you are using virtual hosting, you can substitute the virtual host name for the hoststring
portion of the URL.

Configuring Virtual Hosts for Web Applications

WebLogic Server supports two methods for configuring virtual hosts for Web applications:
e channel based

e host based

Configuring a Channel-based Virtual Host
The following is an example of how to configure a channel-based virtual host:

<VirtualHost Name="channellvh" NetworkAccessPoint="Channell"

Targets="myserver"/>

<VirtualHost Name="channel2vh" NetworkAccessPoint="Channel2"

Targets="myserver"/>

Where channell and channel2 are the names of NetworkaAccessPoint configured in the
config.xml file. NetworkaccessPoint represents the dedicated server channel name for
which the virtual host serves HTTP requests. If the NetworkaccessPoint for a given HTTP
request does not match the NetworkaccessPoint 0f any virtual host, the incoming HOST
header is matched with the VirtualHostNames in order to resolve the correct virtual host. If an
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incoming request does not match a virtual host, the request will be served by the default Web
server.

Configuring a Host-based Virtual Host
The following is an example of how to configure a host-based virtual host:
<VirtualHost Name="cokevh" Targets="myserver" VirtualHostNames="coke"/>

<VirtualHost Name="pepsivh" Targets="myserver" VirtualHostNames="pepsi"/>

Targeting Web Applications to Virtual Hosts

A Web application component can be targeted to servers and virtual hosts using the WebLogic
Administration Console.

If you are migrating from previous versions of WebLogic Server, note that in the config.xml file,
all Web application targets must be specified in the targets attribute. The targets attribute has
replaced the virtual hosts attribute and a virtual host cannot have the same name as a server or
cluster in the same domain. The following is an example of how to target a Web application to a
virtual host:

<AppDeployment name="test-app" Sourcepath="/myapps/test-app.ear">
<SubDeployment Name="test-webappl.war" Targets="virutalhost-1"/>
<SubDeployment Name="test-webapp2.war" Targets="virtualhost-2"/>

</AppDeployment>

Loading Servlets, Context Listeners, and Filters

3-8

Servlets, Context Listeners, and Filters are loaded and destroyed in the following order:

Order of loading:
1. Context Listeners
2. Filters

3. Servlets

Order of destruction:

1. Servlets
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2. Filters

3. Context Listeners

Servlets and filters are loaded in the same order they are defined in the web . xm1 file and unloaded
in reverse order. Context listeners are loaded in the following order:

1. All context listeners in the web . xm1 file in the order as specified in the file

2. Packaged JAR files containing tag library descriptors
3. Tag library descriptors in the WEB-INF directory

Shared J2EE Web Application Libraries

A J2EE Web application library is a standalone Web application module registered with the J2EE
application container upon deployment. Using WebLogic Server 9.0, multiple Web applications
can easily share a single Web application module or collection of modules.

A Web application may reference one or more Web application libraries, but cannot reference
other library types (EJBs, EAR files, plain JAR files).

Web application libraries are Web application modules deployed as libraries. They are referenced
from the weblogic.xm1l file using the same syntax that is used to reference application libraries
in the weblogic-application.xml file, except that the <context-root> element is ignored.

At deployment time, the classpath of each referenced library is appended to the Web application’s
classpath. Therefore, the search for all resources and classes occurs first in the original Web
application and then in the referenced library.

The deployment tools, appc, wicompile, and BuildXMLGen support libraries at the Web
application level in the same way they support libraries at the application level. For more
information about shared J2EE libraries and their deployment, see Creating Shared J2EE
Libraries and Optional Packages in Developing Applications with WebLogic Server.
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Creating and Configuring Servlets

The following sections describe how to create and configure servlets.

“Configuring Servlets” on page 4-2

“Setting Up a Default Servlet” on page 4-5
“Writing a Simple HTTP Servlet” on page 4-6
“Advanced Features” on page 4-8

“Complete HelloWorldServlet Example” on page 4-9
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You define servlets as a part of a Web application in several entries in the J2EE standard Web
Application deployment descriptor, web.xml. The web.xm1 file is located in the wes-INF
directory of your Web application.

The first entry, under the root servlet element in web.xml, defines a name for the servlet and
specifies the compiled class that executes the servlet. (Or, instead of specifying a servlet class,
you can specify aJSP.) The serviet element also contains definitions for initialization attributes
and security roles for the servlet.

The second entry in web.xml, under the serviet-mapping element, defines the URL pattern
that calls this servlet.

Servlet Mapping

Servlet mapping controls how you access a servlet. The following examples demonstrate how
you can use servlet mapping in your Web application. In the examples, a set of servlet
configurations and mappings (from the web.xm1 deployment descriptor) is followed by a table
(see “url-patterns and Servlet Invocation” on page 4-3) showing the URLS used to invoke these
servlets.

For more information on servlet mappings, such as general servlet mapping rules and
conventions, refer to Section 11 of the Servlet 2.4 specification.

Listing 4-1 Servlet Mapping Example

<servlet>
<servlet-name>watermelon</servlet-name>
<servlet-class>myservlets.watermelon</servlet-class>

</servlet>

<servlet>
<servlet-name>garden</servlet-name>
<servlet-class>myservlets.garden</servlet-class>

</servlet>

<servlet>
<servlet-name>list</servlet-name>
<servlet-class>myservlets.list</servlet-class>

</servlet>
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<servlet>
<servlet-name>kiwi</servlet-name>
<servlet-class>myservlets.kiwi</servlet-class>

</servlet>

<servlet-mapping>
<servlet-name>watermelon</servlet-name>
<url-pattern>/fruit/summer/*</url-pattern>

</servlet-mapping>

<gservlet-mapping>
<servlet-name>garden</servlet-name>
<url-pattern>/seeds/*</url-pattern>

</servlet-mapping>

<servlet-mapping>
<servlet-name>list</servlet-name>
<url-pattern>/seedlist</url-pattern>

</servlet-mapping>

<gservlet-mapping>
<servlet-name>kiwi</servlet-name>
<url-pattern>*.abc</url-pattern>

</servlet-mapping>

Table 4-1 url-patterns and Servlet Invocation

URL Servlet
Invoked

http://host:port/mywebapp/fruit/summer/index.html watermelon

http://host:port/mywebapp/fruit/summer/index.abc watermelon

http://host:port/mywebapp/seedlist list
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Table 4-1 url-patterns and Servlet Invocation

URL

Servlet
Invoked

http://host:port/mywebapp/seedlist/index.html

The default
servlet, if
configured, or an
HTTP 404 File
Not Found error
message.

If the mapping
forthe 1ist
servlet had been
/seedlist*,
the 1ist servlet
would be
invoked.

http://host:port/mywebapp/seedlist/pear.abc

kiwi

If the mapping
forthe 1ist
servlet had been
/seedlist¥,
the 1ist servlet
would be
invoked.

http://host:port/mywebapp/seeds

garden

http://host:port/mywebapp/seeds/index.html

garden

http://host:port/mywebapp/index.abc

kiwi

ServletServlet can be used to create a default mappings for servlets. For example, to create
a default mapping to map all servlets to /myservlet/*, so the servlets can be called using
http://host:port/web—app—name/myservlet/com/foo/FooServlet,addthefo”omﬂngto
your web . xml file. (The web.xm1 file is located in the wes-InF directory of your Web

application.)

<servlet>

<servlet-name>ServletServlet</servlet-name>
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<servlet-class>weblogic.servlet.ServletServlet</servlet-class>

</servlet>
<gservlet-mapping>

<servlet-name>ServletServlet</servlet-name>
<url-pattern>/myservlet/*</url-pattern>

</servlet-mapping>

Setting Up a Default Servlet

Each Web application has a default servlet. This default servlet can be a servlet that you specify,
or, if you do not specify a default servlet, WebLogic Server uses an internal servlet called the
FileServlet as the default servlet.

You can register any servlet as the default servlet. Writing your own default servlet allows you
to use your own logic to decide how to handle a request that falls back to the default servlet.

Setting up a default servlet replaces the Fileserviet and should be done carefully because the
FileServlet is used to serve most files, such as text files, HTML file, image files, and more. If
you expect your default servlet to serve such files, you will need to write that functionality into
your default servlet.

To set up a user-defined default servlet:

1. Define your servlet as described in “Configuring How a Client Accesses a Web Application”
on page 3-7.

2. Add a servlet-mapping with url-pattern = “/”” as follows:
<servlet-mapping>
<servlet-name>MyOwnDefaultServlet</servlet-name>
<url-pattern>/myservlet/* (</url-pattern>

</servlet-mapping>

3. Ifyou still want the Fileserviet to serve files with other extensions:
a. Define a servlet and give it a <servlet-name>, for example myFileservlet.
b. Define the <servlet-class> aSweblogic.servlet.FileServlet.

a. Using the <servlet-mapping> element, map file extensions to the myFileserviet (in
addition to the mappings for your default servlet). For example, if you want the
myFileServlet to serve.gif files, map *.gif to the myFileserviet.
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Note: The Fileserviet includes the SERVLET_PATH when determining the source
filename if docHome is not specified. As a result, it is possible to explicitly serve only
files from specific directories by mapping the Fileserviet to /dir/*, etc.

Servlet Initialization Attributes

You define initialization attributes for servlets in the Web application deployment descriptor,
web.xml, in the init-param element of the serviet element, using param-name and
param-value tags. The web.xml file is located in the weB- INF directory of your Web
application. For example:

Listing 4-2 Example of Configuring Servlet Initialization Attributes in web.xml

<servlet>
<servlet-name>HelloWorld2</servlet-name>

<servlet-class>examples.servlets.HelloWorld2</servlet-class>

<init-param>
<param-name>greeting</param-name>
<param-value>Welcome</param-value>

</init-param>

<init-param>
<param-name>person</param-name>
<param-value>WebLogic Developer</param-value>
</init-param>

</servlet>

Writing a Simple HTTP Servlet

46

The section provides a procedure for writing a simple HTTP servlet, which prints out the message
Hello World. A complete code example (the Helloworidserviet) illustrating these steps is
included at the end of this section. Additional information about using various J2EE and
Weblogic Server services such as JDBC, RMI, and JMS, in your servlet are discussed later in this
document.

1. Import the appropriate package and classes, including the following:
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import javax.servlet.*;
import javax.servlet.http.*;
import java.io.*;

Extend javax.servlet.http.HttpServlet. For example:

public class HelloWorldServlet extends HttpServlet(
Implement a service () method.

The main function of a servlet is to accept an HTTP request from a Web browser, and
return an HTTP response. This work is done by the service () method of your servlet.
Service methods include response objects used to create output and request objects used to
receive data from the client.

You may have seen other servlet examples implement the dopost () and/or doGet ()
methods. These methods reply only to POST or GET requests; if you want to handle all
request types from a single method, your servlet can simply implement the service ()
method. (However, if you choose to implement the service () method, you cannot
implement the doPost () Or doGet () methods, unless you call super.service() atthe
beginning of the service () method.) The HTTP servlet specification describes other
methods used to handle other request types, but all of these methods are collectively
referred to as service methods.

All the service methods take the same parameter arguments. An HttpServletRequest
provides information about the request, and your servlet uses an HttpServletResponse
to reply to the HTTP client. The service method looks like the following:

public void service (HttpServletRequest req,
HttpServletResponse res) throws IOException

{

Set the content type, as follows:

res.setContentType ("text/html") ;

Get a reference to a java.io.Printwriter object to use for output, as follows:
PrintWriter out = res.getWriter();

Create some HTML using the printin () method on the printwriter object, as shown in
the following example:

out.println("<html><head><title>Hello World!</title></head>");
out.println("<body><hl>Hello World!</hl></body></html>") ;

}
}

Compile the servlet, as follows:

Developing Web Applications, Servlets, and JSPs for WebLogic Server 4-7



Creating and Configuring Servlets

a. Set up a development environment shell with the correct classpath and path settings.

b. From the directory containing the Java source code for your servlet, compile your servlet
into the weB-INF/classes directory of the Web Application that contains your servlet.
For example:

javac -d /myWebApplication/WEB-INF/classes myServlet.java
8. Deploy the servlet as part of a Web Application hosted on WebL ogic Server.

9. Call the servlet from a browser.

The URL you use to call a servlet is determined by: (a) the name of the Web Application
containing the servlet and (b) the name of the servlet as mapped in the deployment
descriptor of the Web Application. Request parameters can also be included in the URL
used to call a servlet.

Generally the URL for a servlet conforms to the following:
http://host:port/webApplicationName/mappedServletName?parameter

The components of the URL are defined as follows:

host is the name of the machine running WebLogic Server.

port is the port at which the above machine is listening for HTTP requests.

— webaApplicationName iS the name of the Web Application containing the servlet.

parameters are one or more name-value pairs containing information sent from the
browser that can be used in your servlet.

For example, to use a Web browser to call the Helloworldservlet (the example featured
in this document), which is deployed in the exampleswebapp and served from a WebLogic
Server running on your machine, enter the following URL:

http://localhost:7001/examplesWebApp/HelloWorldServlet

The host:port portion of the URL can be replaced by a DNS name that is mapped to
WebLogic Server.

Advanced Features

The preceding steps create a basic servlet. You will probably also use more advanced features of
servlets:

e Handling HTML form data—HTTP servlets can receive and process data received from a
browser client in HTML forms.
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— “Retrieving Client Input” on page 7-6

e Application design—HTTP servlets offer many ways to design your application. The
following sections provide detailed information about writing servlets:

— “Providing an HTTP Response” on page 7-4
— “Threading Issues in HTTP Servlets” on page 7-17

— “Dispatching Requests to Another Resource” on page 7-17

e Initializing a servlet—if your servlet needs to initialize data, accept initialization
arguments, or perform other actions when the servlet is initialized, you can override the
init () method.

— “Initializing a Servlet” on page 7-2

o Use of sessions and persistence in your servlet—sessions and persistence allow you to
track your users within and between HTTP sessions. Session management includes the use
of cookies. For more information, see the following sections:

— “Session Tracking from a Servlet” on page 8-13
— “Using Cookies in a Servlet” on page 7-11

— “Configuring Session Persistence” on page 8-5

e Use of WebL ogic services in your servlet—WebLogic Server provides a variety of services
and APIs that you can use in your Web applications. These services include Java Database
Connectivity (JDBC) drivers, JDBC database connection pools, Java Messaging Service
(JMS), Enterprise JavaBeans (EJB), and Remote Method Invocation (RMI). For more
information, see the following sections:

— “Using WebLogic Services from an HTTP Servlet” on page 7-15

— “Accessing Databases” on page 7-15

Complete HelloWorldServlet Example

This section provides the complete Java source code for the example used in the preceding
procedure. The example is a simple servlet that provides a response to an HTTP request. Later in
this document, this example is expanded to illustrate how to use HTTP parameters, cookies, and
session tracking.
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Listing 4-3 HelloWorldServlet.java

import javax.servlet.*;
import javax.servlet.http.*;

import java.io.*;

public class HelloWorldServlet extends HttpServlet {

public void service (HttpServletRequest redq,

HttpServletResponse res)

throws IOException

// Must set the content type first
res.setContentType ("text/html") ;
// Now obtain a PrintWriter to insert HTML into

PrintWriter out = res.getWriter();

out.println("<html><head><title>" +
"Hello World!</title></head>");
out.println("<body><hl>Hello World!</hl></body></html>") ;

You can find the source code and instructions for compiling and running examples in the
samples/examples/servlets directory of your WebLogic Server distribution.
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Creating and Configuring JSPs

The following sections describe how to create and configure JSPs.
e “Configuring Java Server Pages (JSPs)” on page 5-2
e “Configuring JSP Tag Libraries” on page 5-3
e “Configuring Welcome Files” on page 5-4
e “Customizing HTTP Error Responses” on page 5-5
e “Determining the Encoding of an HTTP Request” on page 5-5
e “Mapping IANA Character Sets to Java Character Sets” on page 5-6
e “Configuring Implicit Includes at the Beginning and End of JSPs” on page 5-6
e “Configuring JSP Property Groups” on page 5-7
e “Writing JSP Documents Using XML Syntax” on page 5-8
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Configuring Java Server Pages (JSPs)

In order to deploy Java Server Pages (JSP) files, you must place them in the root (or in a
subdirectory below the root) of a Web application. You define JSP configuration parameters in
subelements of the jsp-descriptor element in the WebLogic-specific deployment descriptor,
weblogic.xml. These parameters define the following functionality:

e Options for the JSP compiler
e Debugging
e How often WebL ogic Server checks for updated JSPs that need to be recompiled

e Character encoding
For a complete description of these subelements, see “jsp-descriptor” on page B-15.

Registering a JSP as a Servlet

5-2

You can register a JSP as a servlet using the serviet element of the J2EE standard deployment
descriptor web.xml. (The web.xm1 file is located in the wes-1INF directory of your Web
application.) A servlet container maintains a map of the servlets known to it. This map is used to
resolve requests that are made to the container. Adding entries into this map is known as
"registering" aservlet. You add entries to this map by referencing a servlet elementinweb.xml
through the serviet-mapping entry.

A JSP is a type of servlet; registering a JSP is a special case of registering a servlet. Normally,
JSPs are implicitly registered the first time you invoke them, based on the name of the JSP file.
Therefore, themyJgspfile.jsp file would be registered asmyJspfile. jsp in the mapping table.
Yo