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Preface

This document introduces and explains the Oracle implementation of JavaServer
Pages (JSP) technology, specified by Sun Microsystems. It summarizes standard
features, as specified by Sun, but focuses primarily on Oracle implementation
details and value-added features.

The OC4J JSP container in Oracle9iAS 9.0.2 is a complete implementation of the Sun
Microsystems JavaServer Pages Specification, Version 1.1, with many JSP 1.2-compliant
features as well. There will be a fully 1.2-compliant release in the near future.

This preface contains these topics:
« Intended Audience

« Documentation Accessibility
« Organization

« Related Documentation

= Conventions

Note: The Sample Applications chapter was removed for
Oracle9iAS 9.0.2. Applications that were listed there are available in
the OC4J demos, from either of the following locations:

« the OC4J demo instance, included with the Oracle9iAS product

« theJSP download page on the Oracle Technology Network
(requiring an OTN membership, which is free):

http://otn.oracl e. comtech/java/ servl ets/content. ht m

xi



Intended Audience

Xil

This document is intended for developers interested in creating Web applications
based on JavaServer Pages technology. It assumes that working Web and servlet
environments already exist, and that readers are already familiar with the
following:

= general Web technology

= general servlet technology (some technical background is provided in
Appendix A)

« how to configure their Web server and servlet environments

« HTML

« Java

« Oracle JDBC (for JSP applications accessing an Oracle database)
« Oracle SQLIJ (for JSP database applications using SQLJ)

While some information about standard JSP 1.1 technology and syntax is provided
in Chapter 1 and elsewhere, there is no attempt at completeness in this area. For
additional information about standard JSP 1.1 features, consult the Sun
Microsystems JavaServer Pages Specification, Version 1.1 or other appropriate
reference materials.

Because the JSP 1.1 specification relies on a servlet 2.2 environment, this document
is geared largely toward such environments, as well as some JSP 1.2 and servlet 2.3
features. The OC4J JSP container has special features for earlier servlet
environments, however, and there is special discussion of these features in
Appendix B as they relate to servlet 2.0 environments, particularly Apache JServ,
which is included with the Oracle9i Application Server.

For documentation of tag libraries and utilities that are provided with the OC4J
product, please refer to the Oracle9iAS Containers for J2EE JSP Tag Libraries and
Utilities Reference (although an overview is provided here, in "Overview of Tag
Libraries and Utilities Provided with OC4J" on page 2-10).

For a quick primer about getting started with JSP pages in OC4J, see the Oracle9iAS
Containers for J2EE User’s Guide.



Documentation Accessibility

Our goal is to make Oracle products, services, and supporting documentation
accessible, with good usability, to the disabled community. To that end, our
documentation includes features that make information available to users of
assistive technology. This documentation is available in HTML format, and contains
markup to facilitate access by the disabled community. Standards will continue to
evolve over time, and Oracle Corporation is actively engaged with other
market-leading technology vendors to address technical obstacles so that our
documentation can be accessible to all of our customers. For additional information,
visit the Oracle Accessibility Program Web site at

htt p: //waw or acl e. comf accessi bi lity/

Accessibility of Code Examples in Documentation JAWS, a Windows screen
reader, may not always correctly read the code examples in this document. The
conventions for writing code require that closing braces should appear on an
otherwise empty line; however, JAWS may not always read a line of text that
consists solely of a bracket or brace.

Accessibility of Links to External Web Sites in Documentation  This
documentation may contain links to Web sites of other companies or organizations
that Oracle Corporation does not own or control. Oracle Corporation neither
evaluates nor makes any representations regarding the accessibility of these Web
sites.

Organization

This document contains:

Chapter 1, "General JSP Overview"

This chapter highlights standard JSP 1.1 technology. It is not intended as a complete
reference.

Chapter 2, "Overview of the Oracle JSP Implementation™"

This chapter provides an overview of the JSP implementation provided with OC4J,
including both portable and Oracle-specific value-added features.
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Chapter 3, "Getting Started"
This contains information about required files for the OC4J JSP container, OC4J Web
server configuration, and JSP configuration.

Chapter 4, "Basic Programming Issues"

This chapter introduces basic JSP programming considerations and provides a
starter sample for database access.

Chapter 5, "Key Considerations"

This chapter discusses a variety of general programming and configuration issues
and data-access considerations that the developer should be aware of. It also covers
considerations specific to the OC4J environment.

Chapter 6, "JSP Translation and Deployment"

This chapter describes features of the Oracle9iAS JSP translator and Oracle oj spc
pre-translation utility, and discusses general and OC4J-specific deployment
considerations.

Chapter 7, "JSP Tag Libraries"
This chapter introduces the basic JSP 1.1 framework for custom tag libraries.

Chapter 8, "JSP Globalization Support"
This chapter covers features for globalization support.

Appendix A, "Servlet and JSP Technical Background"

This appendix provides a brief background of servlet technology and introduces the
standard JSP interfaces for translated pages.

Appendix B, "The Apache JServ Environment"

This appendix provides details for the JServ servlet 2.0 environment, including
deployment, configuration, and special programming considerations.

Appendix C, "Third Party Licenses"

This appendix includes the Third Party License for third party products included
with Oracle9i Application Server and discussed in this document.



Related Documentation

See the following additional OC4J documents available from the Oracle Java
Platform group:

Oracle9iAS Containers for J2EE User’s Guide

This book provides some overview and general information for OC4J; primer
chapters for servlets, JSP pages, and EJBs; and general configuration and
deployment instructions.

Oracle9iAS Containers for J2EE JSP Tag Libraries and Utilities Reference

This book provides conceptual information and detailed syntax and usage
information for tag libraries, JavaBeans, and other Java utilities provided with
OCA4l.

Oracle9iAS Containers for J2EE Servlet Developer’s Guide

This book provides information for servlet developers regarding use of servlets
and the servlet container in OC4J. It also documents relevant OC4J
configuration files.

Oracle9iAS Containers for J2EE Services Guide

This book provides information about basic Java services supplied with OC4J,
such as JTA, JNDI, and the Oracle9i Application Server Java Object Cache.

Oracle9iAS Containers for J2EE Enterprise JavaBeans Developer’s Guide and
Reference

This book provides information about the EJB implementation and EJB
container in OC4J.

Also available from the Oracle Java Platform group:

Oracle9i JDBC Developer’s Guide and Reference
Oracle9i SQLJ Developer’s Guide and Reference
Oracle9i JPublisher User’s Guide

Oracle9i Java Stored Procedures Developer’s Guide

The following documents are available from the Oracle9i Application Server group:

Oracle9i Application Server Administrator’s Guide
Oracle Enterprise Manager Administrator’s Guide
Oracle HTTP Server Administration Guide

XV



XVi

= Oracle9i Application Server Performance Guide

= Oracle9i Application Server Globalization Support Guide

= Oracle9iAS Web Cache Administration and Deployment Guide

=  Oracle9i Application Server: Migrating from Oracle9i Application Server 1.x
The following are available from the JDeveloper group:

« Oracle JDeveloper online help

«  Oracle JDeveloper documentation on the Oracle Technology Network:

http://otn. oracl e. con product s/ j dev/ cont ent . ht m

The following documents from the Oracle Server Technologies group may also
contain information of interest:

= Oracle9i XML Developer’s Kits Guide - XDK

= Oracle9i Application Developer’s Guide - Fundamentals
=  Oracle9i Supplied Java Packages Reference

«  Oracle9i Supplied PL/SQL Packages and Types Reference
« PL/SQL User’s Guide and Reference

« Oracle9i SQL Reference

= Oracle9i Net Services Administrator’s Guide

«  Oracle Advanced Security Administrator’s Guide

= Oracle9i Database Reference

«  Oracle9i Database Error Messages

In North America, printed documentation is available for sale in the Oracle Store at

htt p://oracl estore. oracl e. cont

Customers in Europe, the Middle East, and Africa (EMEA) can purchase
documentation from
htt p: / / waw or acl ebookshop. cont

Other customers can contact their Oracle representative to purchase printed
documentation.



To download free release notes, installation documentation, white papers, or other
collateral, please visit the Oracle Technology Network (OTN). You must register
online before using OTN; registration is free and can be done at

http://otn. oracl e. com adm n/ account / menber shi p. ht m

If you already have a username and password for OTN, then you can go directly to
the documentation section of the OTN Web site at

http://otn. oracl e. com docs/ i ndex. ht m

The following Oracle Technology Network (OTN) resources are available for further
information about JavaServer Pages:

OTN Web site for Java servlets and JavaServer Pages:

http://otn.oracl e. conitech/javal servl ets/

OTN JSP discussion forums, accessible through the following address:

htt p: //waw or acl e. cond f or uns/ f orum j sp?i d=399160

The following resources are available from Sun Microsystems:

Web site for JavaServer Pages, including the latest specifications:

http://java. sun. com product s/ j sp/i ndex. ht n

Web site for Java Servlet technology, including the latest specifications:

http://java. sun. com pr oduct s/ servl et/ i ndex. ht n

j sp-i nt erest discussion group for JavaServer Pages

To subscribe, send an e-mailto | i st ser v@ ava. sun. comwith the following
line in the body of the message:

subscribe jsp-interest yourl astname yourfirstnane

It is recommended, however, that you request only the daily digest of the
posted e-mails. To do this add the following line to the message body as well:

set jsp-interest digest
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Conventions

This section describes the conventions used in the text and code examples of this

documentation set. It describes:
= Conventions in Text

« Conventions in Code Examples

Conventions in Text

We use various conventions in text to help you more quickly identify special terms.
The following table describes those conventions and provides examples of their use.

Convention Meaning Example
Italics Italic typeface indicates book titles or Oracle9i Database Concepts
fethphams, or terms that are defined in the Ensure that the recovery catalog and target
' database do not reside on the same disk.
UPPERCASE Uppercase monospace typeface indicates  You can specify this clause only for a NUMBER
nonospace elements supplied by the system. Such column.

(fixed-width)
font

| ower case
nonospace
(fixed-width)
font

xviii

elements include parameters, privileges,
datatypes, RMAN keywords, SQL
keywords, SQL*Plus or utility commands,
packages and methods, as well as
system-supplied column names, database
objects and structures, usernames, and
roles.

Lowercase monospace typeface indicates
executables, filenames, directory names,
and sample user-supplied elements. Such
elements include computer and database
names, net service names, and connect
identifiers, as well as user-supplied
database objects and structures, column
names, packages and classes, usernames
and roles, program units, and parameter
values.

Note: Some programmatic elements use a
mixture of UPPERCASE and lowercase.
Enter these elements as shown.

You can back up the database by using the
BACKUP command.

Query the TABLE_NAME column in the
USER_TABLES data dictionary view.

Use the DBMS_STATS.GENERATE_STATS
procedure.

Enter sql pl us to open SQL*Plus.
The password is specified in the or apwd file.

Back up the data files and control files in the
/ di sk1/ or acl e/ dbs directory.

The depart ment _i d, depar t nent _nane,
and | ocat i on_i d columns are in the
hr . depart ment s table.

Set the QUERY_REWRI TE_ENABLED
initialization parametertot r ue.

Connect as oe user.

The JRepUt i | class implements these
methods.



Convention Meaning Example

| overcase Lowercase italic monospace font You can specify the paral | el _cl ause.
italic represents place holders or variables. Run of d_rel ease.SQL where ol d_r el ease
nonospace

(fixed-wdth)
font

refers to the release you installed prior to
upgrading.

Conventions in Code Examples

Code examples illustrate SQL, PL/SQL, SQL*Plus, or other command-line
statements. They are displayed in a monospace (fixed-width) font and separated
from normal text as shown in this example:

SELECT usemame FROMdba_users WHERE usemame ='MIGRATE,

The following table describes typographic conventions used in code examples and

provides examples of their use.

Convention

Meaning

Example

(]

Other notation

Italics

Brackets enclose one or more optional
items. Do not enter the brackets.

A vertical bar represents a choice of two
or more options within brackets or braces.
Enter one of the options. Do not enter the
vertical bar.

Horizontal ellipsis points indicate either:

«  That we have omitted parts of the
code that are not directly related to
the example

« That you can repeat a portion of the
code

You must enter symbols other than
brackets, braces, vertical bars, and ellipsis
points as shown.

Italicized text indicates place holders or
variables for which you must supply
particular values.

DECIMAL (digits |, preci sionl)

{ENABLE | DISABLE}
[COMPRESS | NOCOMPRESS]

CREATE TABLE ... AS  subquery;

SELECT col 1, col n FROM

employees;

col 2, ...,

acctbal NUMBER(11,2);

acct CONSTANT NUMBER(4) :=3;

CONNECT SYSTEMJyst em passwor d
DB_NAME = dat abase_nane

Xix



Convention

Meaning

Example

UPPERCASE

| ower case

Uppercase typeface indicates elements
supplied by the system. We show these
terms in uppercase in order to distinguish
them from terms you define. Unless terms
appear in brackets, enter them in the
order and with the spelling shown.
However, because these terms are not
case sensitive, you can enter them in
lowercase.

Lowercase typeface indicates
programmatic elements that you supply.
For example, lowercase indicates names
of tables, columns, or files.

Note: Some programmatic elements use a
mixture of UPPERCASE and lowercase.
Enter these elements as shown.

SELECT | ast _nane, enployee_id FROM
enpl oyees;

SELECT * FROM USER_TABLES;
DROP TABLE hr. enpl oyees;

SELECT | ast _nane, enployee_id FROM
enpl oyees;

sql plus hr/hr
CREATE USER nj ones | DENTI Fl ED BY t y3MB;

XX
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General JSP Overview

This chapter reviews standard features and functionality of JavaServer Pages
technology, then concludes with a discussion of JSP execution models. For further
general information, consult the Sun Microsystems JavaServer Pages Specification,
Version 1.1.

For an overview of the JSP implementation in OC4J, see Chapter 2, "Overview of
the Oracle JSP Implementation”. Also note that Appendix A, "Servlet and JSP
Technical Background", provides related background on standard servlet and JSP
technology.

The following topics are covered here:
« Introduction to JavaServer Pages
«  Overview of JSP Syntax Elements

= JSP Execution
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Introduction to JavaServer Pages

JavaServer Pages(TM) is a technology specified by Sun Microsystems as a
convenient way of generating dynamic content in pages that are output by a Web
application (an application running on a Web server).

This technology, which is closely coupled with Java servlet technology, allows you
to include Java code snippets and calls to external Java components within the
HTML code (or other markup code, such as XML) of your Web pages. JavaServer
Pages (JSP) technology works nicely as a front-end for business logic and dynamic
functionality in JavaBeans and Enterprise JavaBeans (EJBS).

JSP code is distinct from other Web scripting code, such as JavaScript, in a Web
page. Anything that you can include in a normal HTML page can be included in a
JSP page as well.

In a typical scenario for a database application, a JSP page will call a component
such as a JavaBean or Enterprise JavaBean, and the bean will directly or indirectly
access the database, generally through JDBC or perhaps SQLJ.

A JSP page is translated into a Java servlet before being executed, and processes
HTTP requests and generates responses similarly to any other servlet. JSP
technology offers a more convenient way to code the servlet. The translation
typically occurs on demand, but sometimes in advance.

Furthermore, JSP pages are fully interoperable with servlets—JSP pages can include
output from a servlet or forward to a servlet, and servlets can include output from a
JSP page or forward to a JSP page.

Note: See the OC4J demos for some basic JSP sample applications.

What a JSP Page Looks Like

Here is an example of a simple JSP page. For an explanation of JSP syntax elements
used here, see "Overview of JSP Syntax Elements" on page 1-7.

<HTM_>

<HEAD><TI TLE>The ¢l cone UWser JSP</ Tl TLE></ HEAD>

<BCDY>

<% Sring user=request.getParaneter("user"); %

<H3>\W¢| cone <% (user==null) ? "" : user %! </H3>

<P><B> Today is <% newjava.util.Date() %. Have a nice day! :-)</B</P>
<B>Enter nane: </ B>

<FCRM METHOD=get >

<INPUT TYPE="text" NAME="user" S ZE=15>
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<I NPUT TYPE="submt" VALUE="Submit nane">
</ FCRW
</ BCDY>
</ HTM.>

In a JSP page, Java elements are set off by tags such as <%and %, as in the
preceding example. In this example, Java snippets get the user name from an HTTP
request object, print the user name, and get the current date.

This JSP page will produce the following output if the user inputs the name "Amy":

- |l wwivosee Dean JEI - Rialoc e

[ Gl e e Cmwwsmaa fg

2 v 3 A4 o @ = &
Eacic Aniead Hoew lmacti Heepm Pmi Lk

o " Fooknate b Limaton | =] et el
Welcome Amy!

Today b5 Weedl Jun I0 L3:42:23 PDT 1000, Have & olee (agd (-

Enter nume:

Convenience of JSP Coding Versus Servlet Coding

Combining Java code and Java calls into an HTML page is more convenient than
using straight Java code in a servlet. JSP syntax gives you a shortcut for coding
dynamic Web pages, typically requiring much less code than Java servlet syntax.
Following is an example contrasting servlet code and JSP code.

Servlet Code

inport javax.servlet.*;
inport javax.servlet.http.*;
inport java.io.*;

public class Hello extends HtpServl et

{
public void doGet(HtpServl et Request rg, HtpServl et Response rsp)

{

General JSP Overview 1-3



Introduction to JavaServer Pages

rsp. set @ntent Type("text/htm");

try {
PrintWiter out = rsp.getWiter();
out.println("<HTM>");
out . print | n(" <HEAD><TI TLE>VéI cone</ Tl TLE></ HEAD>") ;
out. println("<BDY>");
out . print| n("<H3>\l cone! </ H3>");
out.println("<P>Today is "+hewjava.util.Date()+".</P>");
out.println("</ BDY>");
out.println("</HM>");

} catch (1 CException ioe)

{

/1l (error processing)

}
}
}

See "The Servlet Interface" on page A-3 for some background information about the
standard Ht t pSer vl et abstract class, Ht t pSer vl et Request interface, and
Ht t pSer vl et Response interface.

JSP Code

<HTM_>

<HEAD><TI TLE>V¢I cone</ Tl TLE></ HEAD>

<BCDY>

<H3>V¢l cone! </ H3>

<P>Today is <% new java.util.Date() %. </ P>
</ BCDY>

</ HTM.>

Note how much simpler JSP syntax is. Among other things, it saves Java overhead
such as package importsand try. . . cat ch blocks.

Additionally, the JSP translator automatically handles a significant amount of
servlet coding overhead for you in the . j ava file that it outputs, such as directly or
indirectly implementing the standard j avax. servl et . j sp. Ht t pJspPage
interface (see "Standard JSP Interfaces and Methods" on page A-12) and adding
code to acquire an HTTP session.

Also note that because the HTML of a JSP page is not embedded within Java print
statements, as it is in servlet code, you can use HTML authoring tools to create JSP

pages.
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Separation of Business Logic from Page Presentation—CallingJ  avaBeans

JSP technology allows separating the development efforts between the HTML code
that determines static page presentation, and the Java code that processes business
logic and presents dynamic content. It therefore becomes much easier to split
maintenance responsibilities between presentation and layout specialists who may
be proficient in HTML but not Java, and code specialists who may be proficient in
Java but not HTML.

In a typical JSP page, most Java code and business logic will not be within snippets
embedded in the JSP page—instead, it will be in JavaBeans or Enterprise JavaBeans
that are invoked from the JSP page.

JSP technology offers the following syntax for defining and creating an instance of a
JavaBeans class:

<j sp: useBean i d="pageBean" cl ass="nybeans. NaneBean" scope="page" />

This example creates an instance, pageBean, of the nybeans. NanmeBean class. The
scope parameter will be explained later in this chapter.

Later in the page, you can use this bean instance, as in the following example:
Hel | o <% pageBean. get NewhNarre() % !

This prints "Hello Julie !", for example, if the name "Julie" is in the newNane
attribute of pageBean, which might occur through user input.

The separation of business logic from page presentation allows convenient division
of responsibilities between the Java expert who is responsible for the business logic
and dynamic content—this developer owns and maintains the code for the
NanmeBean class—and the HTML expert who is responsible for the static
presentation and layout of the Web page that the application user sees—this
developer owns and maintains the code in the . j sp file for this JSP page.

Tags used with JavaBeans—useBean to declare the JavaBean instance and
get Property and set Property to access bean properties—are further discussed
in "JSP Actions and the <jsp: > Tag Set" on page 1-15.

JSP Pages and Alternative Markup Languages

JavaServer Pages technology is typically used for dynamic HTML output, but the
Sun Microsystems JavaServer Pages Specification, Version 1.1 also supports additional
types of structured, text-based document output. A JSP translator does not process
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text outside of JSP elements, so any text that is appropriate for Web pages in general
is typically appropriate for a JSP page as well.

A JSP page takes information from an HTTP request and accesses information from
a data server (such as through a SQL database query). It combines and processes
this information and incorporates it, as appropriate, into an HTTP response with
dynamic content. The content can be formatted as HTML, DHTML, XHTML, or
XML, for example.

For information about XML support, refer to "XML-Alternative Syntax" on
page 5-23 and to the Oracle9iAS Containers for J2EE JSP Tag Libraries and Utilities
Reference.
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Overview of JSP Syntax Elements

Directives

You have seen a simple example of JSP syntax in "What a JSP Page Looks Like" on
page 1-2. Now here is a top-level list of syntax categories and topics:

« directives—These convey information regarding the JSP page as a whole.

« scripting elements—These are Java coding elements such as declarations,
expressions, scriptlets, and comments.

= objects and scopes—ISP objects can be created either explicitly or implicitly and
are accessible within a given "scope", such as from anywhere in the JSP page or
the session.

« actions—These create objects or affect the output stream in the JSP response (or
both).

This section introduces each category, including basic syntax and a few examples.
For more information, see the Sun Microsystems JavaServer Pages Specification,
Version 1.1.

Notes: There are XML-compatible alternatives to the syntax for
JSP directives, declarations, expressions, and scriptlets. See
"XML-Alternative Syntax" on page 5-23.

Directives provide instruction to the JSP container regarding the entire JSP page.
This information is used in translating or executing the page. The basic syntax is as
follows:

<Y@directive attributel="val uel" attribute2="value2'... %

The JSP 1.1 specification supports the following directives:

« page—Use this directive to specify any of a number of page-dependent
attributes, such as the scripting language to use, a class to extend, a package to
import, an error page to use, or the JSP page output buffer size. For example:

<Y@page | anguage="j ava" i nport ="packages. nypackage" error Page="boof . j sp" %

or, to set the JSP page output buffer size to 20 KB (the default is 8 KB):
<Y@page buf fer="20kb" %
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or, to unbuffer the page:
<Y@page buf fer="none" %

Notes:

« A SP page using an error page must be buffered. Forwarding
to an error page (not outputting it to the browser) clears the
buffer.

« InOracle’s JSP implementation, j ava is the default language
setting. It is good programming practice to set it explicitly,
however. You can also use a sql j setting for SQLJ JSP pages.

« i ncl ude—Use this directive to specify a resource that contains text or code to
be inserted into the JSP page when it is translated.

Example:
<Y@i nclude fil e="/jsp/userinfopage.jsp" %
Specify either a page-relative or context-relative path to the resource. (See

"Requesting a JSP Page" on page 1-25 for discussion of page-relative and
context-relative paths.)

Notes:

« Thei ncl ude directive, referred to as a "static include", is
comparable in nature to thej sp: i ncl ude action discussed
later in this chapter, but takes effect at JSP translation-time
instead of request-time. See "Static Includes Versus Dynamic
Includes" on page 5-3.

« Thei ncl ude directive can be used only between pages in the
same servlet context (application).

«» tagli b—Use this directive to specify a library of custom JSP tags that will be
used in the JSP page. Vendors can extend JSP functionality with their own sets
of tags. This directive indicates the location of a tag library description file and a
prefix to distinguish use of tags from that library. For example:

<YU@taglib uri="/oracustontags" prefix="oracust" %
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Later in the page, use the or acust prefix whenever you want to use one of the
tags in the library (presume this library includes a tag dbaseAccess):

<or acust : dbaseAccess ... >
</ oracust : dbaseAccess>

JSP tag libraries and tag library description files are introduced later in this
chapter, in "Tag Libraries" on page 1-21, and discussed in detail in Chapter 7,
"JSP Tag Libraries".

Scripting Elements

JSP scripting elements include the following categories of snippets of Java code that
can appear in a JSP page:

declarations—These are statements declaring methods or member variables that
will be used in the JSP page.

A JSP declaration uses standard Java syntax within the <% . . . % declaration
tags to declare a member variable or method. This will result in a corresponding
declaration in the generated servlet code. For example:

<% doubl e f1=0.0; %

This example declares a member variable, f 1. In the servlet class code
generated by the JSP translator, f 1 will be declared at the class top level.

Note: Method variables, as opposed to member variables, are
declared within JSP scriptlets as described below.

expressions—These are Java expressions that are evaluated, converted into string
values as appropriate, and displayed where they are encountered on the page.

A JSP expression does not end in a semicolon, and is contained within
<%. .. % tags. For example:

<P><B> Today is <% newjava.util.Date() %. Have a nice day! </ B></P>
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Note: A JSP expression in a request-time attribute, such as in a
j sp: set Property statement, need not be converted to a string
value.

« scriptlets—These are portions of Java code intermixed within the markup
language of the page.

A scriptlet, or code fragment, can consist of anything from a partial line to
multiple lines of Java code. You can use them within the HTML code of a JSP
page to set up conditional branches or a loop, for example.

A JSP scriptlet is contained within <% . . % scriptlet tags, using normal Java
syntax.

Example 1:

<%if (pageBean. get NewhNarre() . equal s("")) { %
| don't know you.

<% }else { %>
Hello <%= pageBean.getNewName() %>.

<%}%>

Three one-line JSP scriptlets are intermixed with two lines of HTML code (one
of which includes a JSP expression, which does not require a semicolon). Note
that JSP syntax allows HTML code to be the code that is conditionally executed
within the i f and el se branches (inside the Java brackets set out in the
scriptlets).

The preceding example assumes the use of a JavaBean instance, pageBean.
Example 2:

<% if (pageBean.getNewName().equals(™)) { %>
| don't know you.
<% empmgr.unknownemployee();
}else { %>
Hello <%= pageBean.getNewName() %>.
<% empmgrknownemployee();
}%>

This example adds more Java code to the scriptlets. It assumes the use of a
JavaBean instance, pageBean, and assumes that some object, enpngr, was
previously instantiated and has methods to execute appropriate functionality
for a known employee or an unknown employee.

1-10 Oracle9iAS Containers for J2EE Support for JavaServer Pages Reference



Overview of JSP Syntax Elements

Note: Use a JSP scriptlet to declare method variables, as opposed
to member variables, as in the following example:

<%doubl e f2=0.0; %

This scriptlet declares a method variable, f 2. In the servlet class
code generated by the JSP translator, f 2 will be declared as a
variable within the service method of the servlet.

Member variables are declared in JSP declarations as described
above.

For a comparative discussion, see "Method Variable Declarations
Versus Member Variable Declarations" on page 5-8.

comments—These are developer comments embedded within the JSP code,
similar to comments embedded within any Java code.

Comments are contained within <% - . . . - - % tags. Unlike HTML comments,
these comments are not visible when a user views the page source.

Example:

<%- Execute the follow ng branch if no user nane is entered. --%

JSP Objects and Scopes

In this document, the term JSP object refers to a Java class instance declared within
or accessible to a JSP page. JSP objects can be either:

or:

explicit—Explicit objects are declared and created within the code of your JSP
page, accessible to that page and other pages according to the scope setting
you choose.

implicit—Implicit objects are created by the underlying JSP mechanism and
accessible to Java scriptlets or expressions in JSP pages according to the inherent
scope setting of the particular object type.

This section covers the following topics:

Explicit Objects
Implicit Objects
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« Using an Implicit Object
«  Object Scopes

Explicit Objects

Explicit objects are typically JavaBean instances that are declared and created in

j sp: useBean action statements. The j sp: useBean statement and other action
statements are described in "JSP Actions and the <jsp: > Tag Set" on page 1-15, but
here is an example:

<j sp: useBean i d="pageBean" cl ass="nybeans. NaneBean" scope="page" />

This statement defines an instance, pageBean, of the NameBean class that is in the
nybeans package. The scope parameter is discussed in "Object Scopes" on
page 1-14.

You can also create objects within Java scriptlets or declarations, just as you would
create Java class instances in any Java program.

Implicit Objects

JSP technology makes available to any JSP page a set of implicit objects. These are
Java class instances that are created automatically by the JSP container and that
allow interaction with the underlying servlet environment.

The following implicit objects are available. For information about methods
available with these objects, refer to the Sun Microsystems Javadoc for the noted
classes and interfaces at the following locations (for servlet 2.2 and servlet 2.3
classes, respectively):

http://java. sun. com product s/ servl et/ 2. 2/ j avadoc/ i ndex. ht n

http://java. sun. com product s/ servl et/ 2. 3/ j avadoc/ i ndex. ht n

. page

This is an instance of the JSP page implementation class that was created when
the page was translated, and that implements the interface

javax.servl et.jsp. H tpJspPage; page is synonymous with t hi s within
a JSP page.

. request

This represents an HTTP request and is an instance of a class that implements
thej avax. servlet. http. H t pSer vl et Request interface, which extends
thej avax. servl et. Servl et Request interface.
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response

This represents an HTTP response and is an instance of a class that implements
thej avax. servl et. http. Ht t pSer vl et Response interface, which extends
thej avax. servl et. Ser vl et Response interface.

Ther esponse and r equest objects for a particular request are associated
with each other.

pageCont ext

This represents the page context of a JSP page, which is provided for storage and
access of all page scope objects of a JSP page instance. A pageCont ext object
is an instance of the j avax. servl et . j sp. PageCont ext class.

The pageCont ext object has page scope, making it accessible only to the JSP
page instance with which it is associated.

sessi on

This represents an HTTP session and is an instance of a class that implements
thej avax. servlet. http. H t pSessi on class.

application

This represents the servlet context for the Web application and is an instance of
thej avax. servl et. Servl et Cont ext class.

The appl i cat i on object is accessible from any JSP page instance running as
part of any instance of the application within a single JVM. (The programmer
should be aware of the server architecture regarding use of JVMs.)

out

This is an object that is used to write content to the output stream of a JSP page
instance. It is an instance of the j avax. servl et.jsp. JspWi t er class,
which extends the j ava. i 0. Wit er class.

The out object is associated with the r esponse object for a particular request.
config

This represents the servlet configuration for a JSP page and is an instance of a
class that implements the j avax. ser vl et . Ser vl et Confi g interface.
Generally speaking, servlet containers use Ser vl et Conf i g instances to
provide information to servlets during initialization. Part of this information is
the appropriate Ser vl et Cont ext instance.
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« exception (JSP error pages only)

This implicit object applies only to JSP error pages—these are pages to which
processing is forwarded when an exception is thrown from another JSP page.
They must have the page directive i SEr r or Page attribute settot r ue.

The implicit except i on objectisaj ava. | ang. Except i on instance that
represents the uncaught exception that was thrown from another JSP page and
that resulted in the current error page being invoked.

The except i on object is accessible only from the JSP error page instance to
which processing was forwarded when the exception was encountered.

For an example of JSP error processing and use of the except i on object, see
"JSP Runtime Error Processing" on page 4-13.

Using an Implicit Object
Any of the implicit objects discussed in the preceding section may be useful. The

following example uses the r equest object to retrieve and display the value of the
user name parameter from the HTTP request:

<H3> Wl cone <% request. get Par anet er ("user nane") % ! <H3>

Ther equest object, like the other implicit objects, is available automatically; it is
not explicitly instantiated.

Object Scopes

Objects in a JSP page, whether explicit or implicit, are accessible within a particular
scope. In the case of explicit objects, such as a JavaBean instance created in a

j sp: useBean action, you can explicitly set the scope with the following syntax, as
in the example in "Explicit Objects" on page 1-12:

scope="scopeval ue'

There are four possible scopes:

« scope="page" (default scope)—The object is accessible only from within the
JSP page where it was created. A page-scope object is stored in the implicit
pageCont ext object. The page scope ends when the page stops executing.

Note that when the user refreshes the page while executing a JSP page, new
instances will be created of all page-scope objects.

=« scope="request" —The object is accessible from any JSP page servicing the
same HTTP request that is serviced by the JSP page that created the object. A
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request-scope object is stored in the implicit r equest object. The r equest
scope ends at the conclusion of the HTTP request.

=« Scope="sessi on"—The object is accessible from any JSP page that is sharing
the same HTTP session as the JSP page that created the object. A session-scope
object is stored in the implicit sessi on object. The sessi on scope ends when
the HTTP session times out or is invalidated.

« scope="application"—The object is accessible from any JSP page that is
used in the same Web application as the JSP page that created the object, within
any single Java virtual machine. The concept is similar to that of a Java static
variable. An application-scope object is stored in the implicitappl i cati on
servlet context object. The appl i cat i on scope ends when the application itself
terminates, or when the JSP container or servlet container shuts down.

You can think of these four scopes as being in the following progression, from
narrowest scope to broadest scope:

page < request < session < application

If you want to share an object between different pages in an application, such as
when forwarding execution from one page to another, or including content from
one page in another, you cannot use page scope for the shared object; in this case,
there would be a separate object instance associated with each page. The narrowest
scope you can use to share an object between pages is r equest . (For information
about including and forwarding pages, see "JSP Actions and the <jsp: > Tag Set"
below.)

Note: Therequest,session,and appl i cati on scopes also
apply to servlets.

JSP Actions and the <jsp: > Tag Set

JSP action elements result in some sort of action occurring while the JSP page is
being executed, such as instantiating a Java object and making it available to the
page. Such actions may include the following:

« Creating a JavaBean instance and accessing its properties
« forwarding execution to another HTML page, JSP page, or servlet
« including an external resource in the JSP page

Action elements use a set of standard JSP tags that use <j sp: tag ... >syntax.
Although directives and scripting elements described earlier in this chapter are
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sufficient to code a JSP page, the <j sp: > tags described here provide additional
functionality and convenience.

Here is the general JSP tag syntax:

<jsp:tag attri="val uel" attr2="valueZ' ... attrN"val ueN >
... body. ..

</j sp: tag>

or, where there is no body:

<jsp:tag attri="valuel", ..., attrN"val ueN [>

The JSP specification includes the following standard action tags, which are
introduced and briefly discussed here:

= jsp:useBean

The j sp: useBean tag creates an instance of a specified JavaBean class, gives
the instance a specified name, and defines the scope within which it is
accessible (such as from anywhere within the current JSP page instance).

Example:
<j sp: useBean i d="pageBean" cl ass="nybeans. NaneBean" scope="page" />
This example creates a page-scoped instance pageBean of the

nybeans. NaneBean class. This instance is accessible only from the JSP page
instance that creates it.

« jSp:setProperty

Thej sp: set Property tag sets one or more bean properties. The bean must
have been previously specified in aj sp: useBean tag. You can directly specify
a value for a specified property, or take the value for a specified property from
an associated HTTP request parameter, or iterate through a series of properties
and values from the HTTP request parameters.

The following example sets the user property of the pageBean instance
(defined in the preceding j sp: useBean example) to a value of "Smith":

<j sp: set Property nane="pageBean" property="user" value="Smth" />
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Note: Beginning with Oracle9iAS 9.0.2, the OC4J JSP container
properly handles settings for bean properties that are object types
(j ava. | ang. Obj ect ). A string specified for the val ue setting in
ajsp: setProperty tagisconverted toaj ava. | ang. Obj ect
instance and passed in to the corresponding JavaBean setter
method. This features complies with the JSP 1.2 specification.

The following example sets the user property of the pageBean instance
according to the value set for a parameter called user name in the HTTP
request:

<j sp: set Property nanme="pageBean" property="user" paran¥"usernange" />

Or, if the bean property and request parameter have the same name (user), you
can simply set the property as follows:

<j sp: set Property nane="pageBean" property="user" />

The following example results in iteration over the HTTP request parameters,

matching bean property names with request parameter names and setting bean
property values according to the corresponding request parameter values:

<j sp: set Property nanme="pageBean" property="*" />

Important: For property="*", the JSP 1.1 specification does not
stipulate the order in which properties are set. If order matters, and
if you want to ensure that your JSP page is portable, you should use
aseparate j sp: set Property statement for each property.

Also, if you use separate j sp: set Pr oper t y statements, then the
JSP translator can generate the corresponding set XXX() methods
directly. In this case, introspection occurs only during translation.
There will be no need to introspect the bean during runtime, which
is more costly.

j sp:getProperty

Thej sp: get Property tag reads a bean property value, converts it to a Java
string, and places the string value into the implicit out object so that it can be
displayed as output. The bean must have been previously specified in a

j sp: useBean tag. For the string conversion, primitive types are converted
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directly, and object types are converted using the t oSt ri ng() method
specified in the j ava. | ang. Obj ect class.

The following example puts the value of the user property of the pageBean
bean into the out object:

<j sp: get Property nanme="pageBean" property="user" />

= ] Sp:param

You can use j sp: par amtags in conjunction with j sp: i ncl ude,
j sp: forward,andj sp: pl ugi n tags (described below).

Used with j sp: forwardandj sp: i ncl ude tags, aj sp: par amtag optionally
provides key/value pairs for parameter values in the HTTP r equest object.
New parameters and values specified with this action are added to the
request object, with new values taking precedence over old.

The following example sets the r equest object parameter user nane to a
value of Smi t h:

<j sp: par am nane="user nane" val ue="Snith" />

= jsp:include

Thej sp: i ncl ude tag inserts additional static or dynamic resources into the
page at request-time as the page is displayed. Specify the resource with a
relative URL (either page-relative or application-relative).

The f | ush attribute is mandatory. The Sun Microsystems JavaServer Pages
Specification, Version 1.1, supports only a "true" setting, which results in the
buffer being flushed to the browser when aj sp: i ncl ude action is executed.
The JSP 1.2 specification and OC4J JSP in Oracle9iAS 9.0.2, however, support a
"false" setting.

You can also have an action body with j sp: par amtags, as shown in the second
example.

Examples:

<j sp:incl ude page="/tenpl at es/ userinf opage. j sp" flush="true" />

or:

<j sp:incl ude page="/tenpl at es/ useri nf opage. j sp" flush="true" >
<j sp: par am nane="user nane" val ue="Snth" />
<j sp: par am nane="user enpno" val ue="9876" />

</j sp:incl ude>
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Note that the following syntax would work as an alternative to the preceding
example:

<j sp:incl ude page="/tenpl at es/ useri nf opage. j sp?user name=Sni t h&user enpno=9876" flush="true" />

Notes:

« Thejsp:include tag, known as a "dynamic include", is
similar in nature to the i ncl ude directive discussed earlier in
this chapter, but takes effect at request-time instead of
translation-time. See "Static Includes Versus Dynamic Includes"
on page 5-3.

« Thejsp:incl ude tag can be used only between pages in the
same servlet context.

« jsp:forward

The j sp: f or war d tag effectively terminates execution of the current page,
discards its output, and dispatches a new page—either an HTML page, a JSP
page, or a servlet.

The JSP page must be buffered to use aj sp: f or war d tag; you cannot set
buf f er ="none" in a page directive. The action will clear the buffer, not
outputting contents to the browser.

As withj sp: i ncl ude, you can also have an action body with j sp: par am
tags, as shown in the second of the following examples.

Examples:

<j sp:forward page="/tenpl at es/ useri nf opage. j sp" />

or:

<j sp:forward page="/tenpl at es/ useri nf opage. j sp" >
<j sp: par am nane="user nane" val ue="Snth" />
<j sp: par am nane="user enpno" val ue="9876" />
</j sp: f or war d>
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Notes:

« The difference between the j sp: f or war d examples here and
thej sp: i ncl ude examples earlier is that the j sp: i ncl ude
examples insert user i nf opage. j sp within the output of the
current page; the j sp: f or war d examples stop executing the
current page and display user i nf opage. j sp instead.

« Thej sp: forward tag can be used only between pages in the
same servlet context.

« Thejsp: forward tag results in the original r equest object
being forwarded to the target page. As an alternative, if you do
not want the r equest object forwarded, you can use the
sendRedi rect ( St ri ng) method specified in the standard
javax.servlet. http. Htt pServl et Response interface.
This sends a temporary redirect response to the client using the
specified redirect-location URL. You can specify a relative URL;
the servlet container will convert the relative URL to an
absolute URL.

« jsp:plugin

Thej sp: pl ugi n tag results in the execution of a specified applet or JavaBean
in the client browser, preceded by a download of Java plugin software if
necessary.

Specify configuration information, such as the applet to run and the code base,
using j sp: pl ugi n attributes. The JSP container might provide a default URL
for the download, but you can also specify attribute nspl ugi nur | =" ur /" (for
a Netscape browser) or i epl ugi nurl =" ur/" (for an Internet Explorer
browser).

Use nested j sp: par amtags within <j sp: par ans>and </ j sp: par ans> start
and end tags to specify parameters to the applet or JavaBean. (Note that these

j sp: par ans start and end tags are not necessary when using j sp: par amin a
jsp:includeorjsp:forward action.)

Use <j sp: fal | back>and </ sp: f al | back> start and end tags to delimit
alternative text to execute if the plugin cannot run.
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Tag Libraries

The following example, from the Sun Microsystems JavaServer Pages Specification,
Version 1.1, shows the use of an applet plugin:

<j sp: pl ugi n type=appl et code="Mol ecul e. cl ass" codebase="/htnm" >
<j sp: par ans>
<j sp: par am nanme="nol ecul " val ue="nol ecul es/ benzene. nol " />
</j sp: par ans>
<j sp: fal | back>
<p> lLhabl e to start the plugin. </ p>
</j sp: fal | back>
</j sp: pl ugi n>

Many additional parameters—such as ARCHI VE, HEI GHT, NAME, Tl TLE, and
W DTH—are allowed in the j sp: pl ugi n tag as well. Use of these parameters is
according to the general HTML specification.

In addition to the standard JSP tags discussed above, the JSP specification lets
vendors define their own tag libraries and also lets vendors implement a framework
allowing customers to define their own tag libraries.

A tag library defines a collection of custom tags and can be thought of as a JSP
sub-language. Developers can use tag libraries directly when manually coding a JSP
page, but they might also be used automatically by Java development tools. A tag
library must be portable between different JSP container implementations.

Import a tag library into a JSP page using the t agl i b directive introduced in
"Directives" on page 1-7.

Key concepts of standard JavaServer Pages support for JSP tag libraries include the
following topics:

« tag handlers

A tag handler implements the action of a custom tag. A tag handler is an
instance of a Java class that implements either the Tag or Body Tag interface
(depending on whether the tag uses a body between a start tag and an end tag)
in the standard j avax. servl et . j sp. t agext package.

« scripting variables

Custom tag actions can create server-side objects available for use by the tag
itself or by other scripting elements such as scriptlets. This is accomplished by
creating or updating scripting variables.
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Details regarding scripting variables that a custom tag defines must be specified
in a subclass of the standard j avax. servl et . j sp. t agext. TagExtral nfo
abstract class. This document refers to such a subclass as a tag-extra-info class.
The JSP container uses instances of these classes during translation.

« tag library description files

A tag library description (TLD) file is an XML document that contains
information about a tag library and about individual tags of the library. The file
name of a TLD has the . t | d extension.

A JSP container uses the TLD file in determining what action to take when it
encounters a tag from the library.

« useofweb. xm for tag libraries

The Sun Microsystems Java Servlet Specification, Version 2.2 (and higher)
describes a standard deployment descriptor for servlets—the web. xmi file. JSP
applications can use this file in specifying the location of a JSP tag library
description file.

For JSP tag libraries, the web. xm file can include at agl i b element and two
subelements: t agl i b-uri andtaglib-1ocation.

For information about these topics, see "Standard Tag Library Framework" on
page 7-2. For further information, see the Sun Microsystems JavaServer Pages
Specification, Version 1.1.

For complete information about the tag libraries provided with OC4J, see the
Oracle9iAS Containers for J2EE JSP Tag Libraries and Utilities Reference.
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JSP Execution

This section provides a top-level look at how a JSP page is run, including
on-demand translation (the first time a JSP page is run), the role of the JSP container
and the servlet container, and error processing.

Note: The term JSP container is used in the Sun Microsystems
JavaServer Pages Specification, Version 1.1, replacing the term JSP
engine that was used in earlier specifications. The two terms are
synonymous.

JSP Containers in a Nutshell

A JSP container is an entity that translates, executes, and processes JSP pages and
delivers requests to them.

The exact make-up of a JSP container varies from implementation to
implementation, but it will consist of a servlet or collection of servlets. The JSP
container, therefore, is executed by a servlet container. Servlet containers are
summarized in "Servlet Containers" on page A-3.

A JSP container can be incorporated into a Web server if the Web server is written in
Java, or the container can be otherwise associated with and used by the Web server.

JSP Execution Models

There are two distinct execution models for JSP pages:

« In most implementations and situations, the JSP container translates pages on
demand before triggering their execution; that is, at the time they are requested
by the user.

= Insome scenarios, however, the developer may want to translate the pages in
advance and deploy them as working servlets. Command-line tools are
available to translate the pages, load them, and "publish" them to make them
available for execution. You can have the translation occur either on the client or
in the server. When the end-user requests the JSP page, it is executed directly,
with no translation necessary.

On-Demand Translation Model

Itis typical to run JSP pages in an on-demand translation scenario. When a JSP page
is requested from a Web server that incorporates the JSP container, a front-end
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servlet is instantiated and invoked, assuming proper Web server configuration. This
servlet can be thought of as the front-end of the JSP container. In OC4J, it is
oracle.jsp.runtimev2. JspServlet.

JspSer vl et locates the JSP page, translates and compiles it if necessary (if the
translated class does not exist or has an earlier timestamp than the JSP page source),
and triggers its execution.

Note that the Web server must be properly configured to map the *. j sp file name
extension (in a URL) to JspSer vl et . This is handled automatically during OC4J
installation, as discussed in "JSP Container Setup" on page 3-3.

Pre-Translation Model

As an alternative to the typical on-demand scenario, developers may want to
pre-translate their JSP pages before deploying them. This can offer the following
advantages, for example:

« Itcan save time for the end-users when they first request a JSP page, because
translation at execution time is not necessary.

« ltisalso useful if you want to deploy binary files only, perhaps because the
software is proprietary or you have security concerns and you do not want to
expose the code.

For more information, see "JSP Pre-Translation" on page 6-31 and "Deployment of
Binary Files Only" on page 6-33.

Oracle supplies the oj spc command-line utility for pre-translating JSP pages. This
utility has options that allow you to set an appropriate base directory for the output
files, depending on how you want to deploy the application. The oj spc utility is
documented in "The ojspc Pre-Translation Utility" on page 6-13.

JSP Pages and On-Demand Translation

Presuming the typical on-demand translation scenario, a JSP page is usually
executed through the following steps:

1. The user requests the JSP page through a URL ending with a. j sp file name.

2. Upon noting the . j sp file name extension in the URL, the servlet container of
the Web server invokes the JSP container.

3. TheJSP container locates the JSP page and translates it if this is the first time it
has been requested. Translation includes producing servlet code ina . j ava file
and then compiling the . j ava file to produce a servlet. cl ass file.
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The servlet class generated by the JSP translator extends a class (provided by
the JSP container) that implements the j avax. servl et . j sp. Ht t pJspPage
interface (described in "Standard JSP Interfaces and Methods" on page A-12).
The servlet class is referred to as the page implementation class. This document
will refer to instances of page implementation classes as JSP page instances.

Translating a JSP page into a servlet automatically incorporates standard servlet
programming overhead into the generated servlet code, such as implementing
the Ht t pJspPage interface and generating code for its service method.

4. The JSP container triggers instantiation and execution of the page
implementation class.

The JSP page instance will then process the HTTP request, generate an HTTP
response, and pass the response back to the client.

Note: The preceding steps are loosely described for purposes of
this discussion. As mentioned earlier, each vendor decides how to
implement its JSP container, but it will consist of a servlet or
collection of servlets. For example, there may be a front-end servlet
that locates the JSP page, a translation servlet that handles
translation and compilation, and a wrapper servlet class that is
extended by each page implementation class (because a translated
page is not a pure servlet and cannot be run directly by the servlet
container). A servlet container is required to run each of these
components.

Requesting a JSP Page

A JSP page can be requested either directly—through a URL—or
indirectly—through another Web page or servlet.

Directly Requesting a JSP Page

As with a servlet or HTML page, the end-user can request a JSP page directly by
URL. For example, suppose you have a Hel | oWor | d JSP page that is located under
a myapp directory, as follows, where myapp is mapped to the myappr oot root
context in the Web server:

nyapp/ di r 1/ Hel | oVérl d. j sp
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You can request it with a URL such as the following:
http:// host: port/ nyapproot/dir1/ Hell oVerld.jsp
The first time the end-user requests Hel | oWor | d. j sp, the JSP container triggers

both translation and execution of the page. With subsequent requests, the JSP
container triggers page execution only; the translation step is no longer necessary.

Note: This is just a general example. By default in OC4J in
Oracle9iAS 9.0.2, the context path must start with "/j2ee" if you
want processing to be routed to OC4lJ through the Oracle HTTP
Server and nod_oc4j , as in a typical deployment environment.
Oracle HTTP Server and mod_oc4j are introduced in "Role of the
Oracle HTTP Server and mod_oc4j" on page 2-7. General servlet
and JSP invocation are discussed in the Oracle9iAS Containers for
J2EE Servlet Developer’s Guide.

Indirectly Requesting a JSP Page

JSP pages, like servlets, can also be executed indirectly—linked from a regular
HTML page or referenced from another JSP page or from a servlet.

When invoking one JSP page from a JSP statement in another JSP page, the path can
be either relative to the application root—known as context-relative or
application-relative—or relative to the invoking page—known as page-relative. An
application-relative path starts with "/"; a page-relative path does not.

Be aware that, typically, neither of these paths is the same path as used in a URL or
HTML link. Continuing the example in the preceding section, the path in an HTML
link is the same as in the direct URL request, as follows:

<a href="/nyapp/dirl/ Hell oVérld.jsp" /a>

The application-relative path in a JSP statement is:

<j sp:include page="/dir1/ Hel | oWrl d.jsp" flush="true" />

The page-relative path to invoke Hel | oWor | d. j sp from a JSP page in the same
directory is:

<j sp:forward page="Hel | oWorld.jsp" />

("JSP Actions and the <jsp: > Tag Set" on page 1-15 discusses the j sp: i ncl ude and
j sp: f orwar d statements.)
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Overview of the Oracle JSP Implementation

The JSP container provided with Oracle9iAS Containers for J2EE (OC4J) in the
Oracle9i Application Server is a complete implementation of the Sun Microsystems
JavaServer Pages Specification, Version 1.1, with support for some JSP 1.2 features as
well. Complete JSP 1.2 support will follow in the near future.

This chapter provides overviews of the Oracle9i Application Server, OC4J, the OC4]
JSP implementation and features, and portable tag libraries and utilities that are
also supplied (documented in the Oracle9iAS Containers for J2EE JSP Tag Libraries and
Utilities Reference).

The following topics are covered here:
« Overview of the Oracle9i Application Server and JSP Support
« Oracle JDeveloper JSP Support

= Overview of Oracle Value-Added Features
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Overview of the Oracle9i Application Server and JSP Support

This section provides a brief overview of the Oracle9i Application Server, its J2EE
environment, its JSP implementation, and its Web server:

=  Overview of the Oracle9i Application Server
« Overview of OC4J
«  Overview of the JSP Implementation in OC4J

« Role of the Oracle HTTP Server and mod_oc4j

Note: For past users of Oracle9iAS release 1.0.2.2, see Migrating
from Oracle9i Application Server 1.x for information about issues in
migrating to Oracle9iAS release 2.

Overview of the Oracle9i Application Server

Oracle9i Application Server is a scalable, secure, middle-tier application server. It
can be used to deliver Web content, host Web applications, connect to back-office
applications, and make these services accessible to any client browser. Users can
access information, perform business analysis, and run business applications on the
Internet or corporate intranets or extranets. Major areas of functionality include
Business Intelligence, e-Business Integration, J2EE Web Services, Performance and
Caching, Portals, Wireless, and Management and Security.

To deliver this range of content and services, the Oracle9i Application Server
incorporates many components, including the Oracle HTTP Server, Oracle9iAS Web
Cache, Oracle9iAS Portal, Oracle9iAS Wireless, Oracle9iAS Forms Services and
Reports Services (to support Oracle Forms-based applications and reports
generation), Oracle9iAS Personalization, and various business logic runtime
environments that support Enterprise JavaBeans, stored procedures, and Oracle
Business Components for Java.

For its J2EE environment, Oracle9iAS provides the Oracle9iAS Containers for J2EE
(OC4)), which includes the JSP container described in this manual, a servlet
container, and an EJB container.

(In addition, Oracle9iAS includes an Apache JServ servlet environment,
documented in Appendix B, "The Apache JServ Environment".)

2-2 Oracle9/AS Containers for J2EE Support for JavaServer Pages Reference



Overview of the Oracle9i Application Server and JSP Support

Overview of OC4J

OC4J is a high-performance J2EE-compliant environment providing a scalable and
reliable server infrastructure by supporting clusters and load balancing. (See the
Oracle9i Application Server Performance Guide for information about clustering.)

Each OC4J instance runs in a single Java virtual machine. The JVM running an OC4J
instance is referred to as a node. One or more nodes—typically about two to
four—form an island. Multiple islands together form a cluster. For each cluster, there
is a JVM for each OC4J instance, plus a JVM for the load balancer.

In addition to load balancing, which improves performance by distributing requests
among multiple servers, the clustering mechanism provides fault tolerance, which
allows any particular server to redirect a client to another server in the event of
failure.

OC4J also supports standard EAR/WAR deployment, provides a convenient
auto-deployment feature, and supports the following services:

« J2EE Connector Architecture (JCA)—ICA defines a standard architecture for
connecting J2EE platforms to heterogeneous enterprise information systems
such as ERP systems, mainframe transaction processing, database systems, and
legacy applications.

« Java Transaction API (JTA) and two-phase commits—JTA allows simultaneous
updates to multiple resources in a single, coordinated transaction.

« Java Message Service (JMS) integration—This integration allows compatibility
between Oracle’s JMS implementation and those of other JMS providers.

« Java Naming and Directory Interface (JNDI)—JNDI associates hames with
resources for lookup purposes.

OC4J supplies the following containers:

= alJSP container complying with the Sun JSP 1.1 specification, with selected JSP
1.2 features added, and full JSP 1.2 compliance to follow shortly

The JSP bundle also supplies tag libraries to implement SQL access, caching
capabilities, file access, and other features. For further overview of the JSP
container provided with OC4J, see "Overview of the JSP Implementation in
OC4J" on page 2-4.

« aservlet container complying with the Sun Microsystems servlet 2.3
specification (see below for key features)
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= an EJB container complying with the Sun EJB 1.1 specification, with EJB 2.0
compliance to follow shortly (see below for key features)

Key Servlet Container Features The OC4J servlet container supports the following
features:

« servlet filtering—This allows transformation of the content of an HTTP request
or response, and modification of header information.

« application-level events—This feature allows greater control over interaction
with servlet context and HTTP session objects and, therefore, greater efficiency
in managing resources that the application uses.

« integration with SSO and OID—T his occurs through the Oracle implementation
of the Java Authentication and Authorization Service (JAAS) standard, which
provides authentication and fine-grained authorization.

Key EJB Container Features The OC4J EJB container supports the following features:

= session beans—A session bean is used for task-oriented requests. You can
define a session bean as stateless or stateful. Stateless session beans cannot
maintain state information across calls; stateful session beans can maintain state
across calls and so are used for "conversations".

« entity beans—An entity bean represents data. It can use the container to
maintain the data persistently, which is referred to as container-managed
persistence (CMP), or it can use the bean implementation to manage the data,
which is referred to as bean-managed persistence (BMP).

= message-driven beans (MDB)—A message-driven bean is used to receive JMS
messages from a queue or topic. It can then invoke other EJBs to process the
JMS message.

Overview of the JSP Implementation in OC4J

The JSP container in OC4J is compliant with the Sun Microsystems JSP 1.1
specification. It also offers selected JSP 1.2 features, with full 1.2 compliance to
follow in the near future.

In addition, because the JSP 1.1 specification requires a servlet 2.1 or higher
environment, the JSP container offers servlet 2.2 emulation for earlier environments,
such as the Apache JServ servlet 2.0 environment. JServ is included with
Oracle9iAS; however, OC4] is the recommended environment.
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This section offers additional information on the following topics:
« History and Integration of JSP Containers

« Key Features of the JSP Container in OC4J

« Portability Across Servlet Environments

» JSP Front-End Servlet and Configuration

History and Integration of JSP Containers

In Oracle9iAS release 1.0.2.2, the first release to include OC4J, there were two JSP
containers: 1) a container developed by Oracle and formerly known as OracleJSP; 2)
a container licensed from Ironflare AB and formerly known as the "Orion JSP
container".

The OraclelSP container offered several advantages, including useful value-added
features and enhancements such as for globalization and SQLJ support. The Orion
container also offered advantages, including superior speed, but had disadvantages
as well. It did not always exhibit standard behavior when compared to the JSP 1.1
reference implementation (Tomcat), and its support for internationalization and
globalization was not as complete.

Oracle9iAS release 2 integrates the OracleJSP and Orion containers into a single JSP
container known as the "OC4J JSP container”. This container offers the best features
of both previous versions, runs efficiently as a servlet in the OC4J servlet container,
and is integrated with other OC4J containers as well. The integrated container
primarily consists of the OracleJSP translator and the Orion container runtime,
running with a newly simplified dispatcher and the OC4J 1.0.2.2 core runtime
classes. The result is one of the fastest JSP engines on the market.

Key Features of the JSP Container in OC4J

The OC4J JSP container adds new features in Oracle9iAS 9.0.2, including the
following:

« mode switch for automatic page recompilation and class reloading (in OC4J
environment only)

You have a choice of: 1) running JSP pages without any automatic reloading of
classes or recompilation of JSP pages; 2) automatically reloading any classes
that are used by the JSP page and have changed; or 3) automatically
recompiling any JSP pages that have changed, as well as reloading any classes
that have changed.
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In "JSP Configuration Parameters" on page 3-4, see the description of the
mai n_node parameter.

« single-threaded-model JSP instance pooling (OC4J only)

For single-threaded (non-thread-safe) JSP pages, page instances are pooled.
There is no switch for this feature—it is always enabled.

« tag handler instance pooling (OC4] or JServ)

To save time in tag handler creation and garbage collection, you can optionally
enable pooling of tag handler instances. They are pooled in appl i cati on
scope. You can use different settings in different pages, or even in different
sections of the same page. See "Disabling or Enabling Tag Handler Instance
Pooling" on page 7-19.

« flush="fal se" setting for included pages (OC4J or JServ)

The current OC4J release does not fully support the JSP 1.2 specification, but
does support the setting f | ush="f al se" for thej sp: i ncl ude tag, as in the
following example:

<j sp:include flush="fal se" page="foo.jsp" />
The JSP 1.1 specification supports only af | ush="t rue" setting, which results

in the buffer being flushed to the browser whenever aj sp: i ncl ude tag is
executed.

Note: Also see "Overview of Oracle Value-Added Features" on
page 2-10.

Portability Across Servlet Environments

The JSP container is provided as a component of OC4J, but is portable to other
environments. Because of its servlet 2.2 emulation features, this includes pre-2.1
servlet environments, in particular the Apache JServ servlet 2.0 environment.

The servlet 2.0 specification was limited in that it provided only a single servlet
context per Java virtual machine, instead of a servlet context for each application.
The OC4J JSP servlet 2.2 emulation allows a full application framework in a servlet
2.0 environment, including providing applications with distinct Ser vl et Cont ext
and Ht t pSessi on objects.

Because of this extended functionality, the OC4J JSP container is not limited by the
underlying servlet environment.
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In addition to JServ 1.1, the OC4J JSP container has been tested with Tomcat 3.1
(servlet 2.2) from the Apache Software Foundation, and JSWDK 1.0 (JavaServer Web
Developer’s Kit, servlet 2.1) from Sun Microsystems.

JSP Front-End Servlet and Configuration

The JSP container in OC4J uses the front-end servlet
oracl e.jsp.runtimev2. JspServl et . See "JSP Configuration in OC4J" on
page 3-3.

For non-OC4J environments, including Apache JServ, use the old front-end servlet,
oracl e.jsp. JspServl et . See "Getting Started in a JServ Environment" on
page B-2.

(The front-end servlet for the old Orion JSP container is
com everm nd. server. http. JSPSer vl et, but its use is not recommended.)

Role of the Oracle HTTP Server and mod_oc4;

Oracle HTTP Server, powered by the Apache Web server, is included with Oracle9i
Application Server as the HTTP entry point for Web applications. By default, it is
the front-end for all OC4J processes—client requests go through Oracle HTTP
Server first.

When the Oracle HTTP Server is used, dynamic content is delivered through
various Apache mod components provided either by the Apache Software
Foundation or by Oracle. Static content is typically delivered from the file system,
which is more efficient in this case. An Apache mod is typically a module of C code,
running in the Apache address space, that passes requests to a particular
mod-specific processor. The mod software will have been written specifically for
use with the particular processor.

Oracle9iAS supplies the nod_oc4j Apache mod, which is used for communication
between the Oracle HTTP Server and OCA4J. It routes requests from the Oracle HTTP
Server to OC4J processes, and forwards responses from OC4J processes to Web
clients.

Communication is through the Apache JServ protocol (AJP). AJP was chosen over
HTTP because of a variety of AJP features allowing faster communication,
including use of binary format and more efficient processing of message headers.

The following features are provided with nod_oc4j :

» load balancing capabilities across many back-end OC4J clusters
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« stateless session routing of stateful servlets

This is accomplished through enhanced use of cookies. Routing information is
maintained in the cookie itself to ensure that stateful servlets are always routed
to the same OC4J JVM.

« high availability

A nod_oc4j module can restart an OC4J instance automatically, if necessary.

Notes:

« Oracle9iAS also includes nod_j ser v, from Apache, for the
JServ servlet environment. This feature is documented in
Appendix B, "The Apache JServ Environment". Additional
Apache mod components provided with Oracle9iAS are not
relevant for JSP applications.

« Itis possible to bypass the Oracle HTTP Server and access OC4]
directly through its own Web listener, which may be convenient
in getting a quick start for development or basic testing. For
information about port configuration and default settings, see
the Oracle9iAS Containers for J2EE User’s Guide.
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Oracle JDeveloper JSP Support

Visual Java programming tools now typically support JSP coding. In particular,
Oracle9i JDeveloper supports JSP development and includes the following features:

« integration of the OC4J JSP container to support the full application
development cycle—editing, debugging, and running JSP pages

« debugging of deployed JSP pages

« an extensive set of data-enabled and Web-enabled JavaBeans, known as
JDeveloper Web beans

« the JSP Element Wizard, which offers a convenient way to add predefined Web
beans to a page

= support for incorporating custom JavaBeans

« adeployment option for JSP applications that rely on the JDeveloper Business
Components for Java (BC4J)

See "Application Deployment with Oracle9i JDeveloper" on page 6-30 for more
information about JSP deployment support.

For debugging, JDeveloper can set breakpoints within JSP page source and can
follow calls from JSP pages into JavaBeans. This is much more convenient than
manual debugging techniques, such as adding print statements within the JSP page
to output state into the response stream (for viewing in your browser) or to the
server log (through the | og() method of the implicit appl i cat i on object).

For information about JDeveloper, refer to the JDeveloper online help, or to the
following site on the Oracle Technology Network:

http://otn.oracl e. con product s/ j dev/ cont ent . ht m

For an overview of JSP tag libraries provided with JDeveloper, see the Oracle9iAS
Containers for J2EE JSP Tag Libraries and Utilities Reference.
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Overview of Oracle Value-Added Features

OC4)J value-added features for JSP pages can be grouped into three major
categories:

« features implemented through custom tag libraries, custom JavaBeans, or
custom classes that are generally portable to other JSP environments

« features that are Oracle-specific
« features supporting caching technologies

The rest of this section provides feature overviews in each of these areas.

Overview of Tag Libraries and Utilities Provided with OC4J

This section provides an overview of extended OC4J JSP features that are
implemented through custom tag libraries and custom JavaBeans and classes that
are generally portable to other JSP environments. These features are fully
documented in the Oracle9iAS Containers for J2EE JSP Tag Libraries and Utilities
Reference. Here is a summary list:

« extended types implemented as JavaBeans that can have a specified scope
« JspScopeli st ener for event-handling

« integration with XML and XSL

« data-access JavaBeans

« data-access tag library

« the JSP Markup Language (JML) custom tag library, which reduces the level of
Java proficiency required for JSP development

« Oracle Personalization tag library

« additional utility tags and JavaBeans for uploading files, downloading files,
sending e-mail from within an application, using EJBs, and using miscellaneous
utilities
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Extended Type JavaBeans

JSP pages generally rely on core Java types in representing scalar values. However,
neither of the following type categories is fully suitable for use in JSP pages:

= primitive typessuch asi nt,fl oat,and doubl e

Values of these types cannot have a specified scope—they cannot be stored in a
JSP scope object (for page, r equest , sessi on, or appl i cat i on scope),
because only objects can be stored in a scope object.

= wrapper classes in the standard j ava. | ang package, such as | nt eger, Fl oat,
and Doubl e

Values of these types are objects, so they can theoretically be stored in a JSP
scope object. However, you cannot declare them in aj sp: useBean action,
because the wrapper classes do not follow the JavaBean model and do not
provide a zero-argument constructor.

Additionally, instances of the wrapper classes are immutable. To change a
value, you must create a new instance and assign it appropriately.

To work around these limitations, OC4J provides the Jm Bool ean, Jml Nunber,
Jm FPNumber,and Jm Stri ng JavaBean classes in package oracl e.jsp.jm to
wrap the most common Java types.

JspScopeListener for Event-Handling

OC4J provides the JspScopeli st ener interface for lifecycle management of Java
objects of various scopes within a JSP application.

Standard servlet and JSP event-handling is provided through the
javax.servlet. http. Ht t pSessi onBi ndi ngLi st ener interface, but this
handles session-based events only. You can integrate the Oracle

JspScopeli st ener with Ht t pSessi onBi ndi ngLi st ener to handle
session-based events, as well as page-based, request-based, and application-based
events.

Integration with XML and XSL

You can use JSP syntax to generate any text-based MIME type, not just HTML code.
In particular, you can dynamically create XML output. When you use JSP pages to
generate an XML document, however, you often want a stylesheet applied to the
XML data before it is sent to the client. This is difficult in JavaServer Pages
technology, because the standard output stream used for a JSP page is written
directly back through the server.
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OC4J provides special tags to specify that all or part of a JSP page should be
transformed through an XSL stylesheet before it is output. Input can be from the tag
body or from an XML DOM object, and output can be to an XML DOM obiject to the
browser.

You can use these tags multiple times in a single JSP page if you want to specify
different style sheets for different portions of the page. Note that these tags are
portable to other JSP environments.

There is additional XML support as well:

= There is a utility tag to convert data from an input stream to an XML DOM
object.

« There are several tags, for such things as caching and SQL operations, that now
can take XML objects as input or send them as output.

« TheJSP translator supports XML-alternative syntax as specified in the Sun
Microsystems JavaServer Pages Specification, Version 1.1. For information, see
"XML-Alternative Syntax" on page 5-23.

For information about XML-related tags, refer to the Oracle9iAS Containers for J2EE
JSP Tag Libraries and Utilities Reference.

Custom Data-Access JavaBeans

OC4J supplies a set of custom JavaBeans for database access. The following beans
are provided in the or acl e. j sp. dbuti | package:

» ConnBean opens a database connection. This bean also supports data sources
and connection pooling.

« ConnCacheBean uses the Oracle connection caching implementation for
database connections. (This requires JDBC 2.0.)

« DBBean executes a database query.

« Cur sor Bean provides general DML support for queries; UPDATE, | NSERT, and
DEL ETE statements; and stored procedure calls.

Custom Data-Access Tag Library

OC4J provides a custom SQL tag library for database access. The following tags are
provided:

« dbOpen—Open a database connection. This tag also supports data sources and
connection pooling.

2-12 Oracle9/AS Containers for J2EE Support for JavaServer Pages Reference



Overview of Oracle Value-Added Features

= dbCl ose—Close a database connection.

« dbQuer y—Execute a query.

« dbCl oseQuer y—Close the cursor for a query.

« dbNext Row—Process the rows of a result set.

« dbExecut e—Execute any SQL statement (DML or DDL).

« dbSet Par am—Set a parameter to bind into a dbQuer y or dbExecut e tag.
« dbSet Cooki e—Set a cookie.

JSP Markup Language (JML) Custom Tag Library

Although the Sun Microsystems JavaServer Pages Specification, Version 1.1 supports
scripting languages other than Java, Java is the primary language used. Even
though JavaServer Pages technology is designed to separate the dynamic/Java
development effort from the static/HTML development effort, it is no doubt still a
hindrance if the Web developer does not know any Java, especially in small
development groups where no Java experts are available.

OC4] provides custom tags as an alternative—the JSP Markup Language (JML). The
Oracle JML tag library provides an additional set of JSP tags so that you can script
your JSP pages without using Java statements. JML provides tags for variable
declarations, flow control, conditional branches, iterative loops, parameter settings,
and calls to objects. The JML tag library also supports XML functionality, as noted
previously.

The following example shows use of the j ml : f or tag, repeatedly printing "Hello
World" in progressively smaller headings (H1, H2, H3, H4, H5):

m:for id="i" fron¥'<0& 1 %" to="<% 5 %" >
<H<%i %>
Hello Wrl d!
</ H<%i %>
<jm:for>

Note: Oracle JSP implementations preceding the JSP 1.1
specification used an Oracle-specific compile-time implementation
of the JIML tag library. This implementation is still supported as an
alternative to the standard runtime implementation.
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Oracle9/AS Personalization Tag Library

Web site personalization is a mechanism to personalize recommendations to users
of a site, based on behavioral and demographic data. Recommendations are made
in real-time, during a user’s Web session. User behavior is saved to a database
repository for use in building models for predictions of future user behavior.

Oracle9iAS Personalization uses data mining algorithms in the Oracle database to
choose the most relevant content available for a user. Recommendations are
calculated by an Oracle9iAS Personalization recommendation engine, using
typically large amounts of data regarding past and current user behavior. This is
superior to other approaches that rely on "common sense" heuristics and require
manual definition of rules in the system.

The Oracle9iAS Personalization tag library brings this functionality to a wide
audience of JSP developers for use in HTML, XML, or JavaScript pages. The tag
interface is layered on top of the lower level Java API of the recommendation
engine.

JSP Utility Tags
OC4J provides utility tags to accomplish the following from within Web
applications:

« sending e-mail messages

» uploading and downloading files
« using EJBs

= using miscellaneous utilities

For sending e-mail messages, you can use the sendMai | tag or the
oracle.jsp.webutil.enmail.SendMail Bean JavaBean.

For uploading files, you can use the ht t pUpl oad tag or the
oracle.jsp.webutil.fileaccess. H t pUpl oadBean JavaBean. For
downloading, there is the ht t pDownl oad tag or the Ht t pDownl oadBean
JavaBean.

For using EJBs, there are tags to create a home instance, create an EJB instance, and
iterate through a collection of EJBs.

There are also utility tags for displaying a date, displaying an amount of money in
the appropriate currency, displaying a number, iterating through a collection,
evaluating and including the tag body depending on whether the user belongs to a
specified role, and displaying the last modification date of the current file.
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Overview of Oracle-Specific Features

This section provides an overview of Oracle-specific programming extensions
supported by the OC4J JSP container:

« support for SQLJ, a standard syntax for embedding SQL statements directly
into Java code

« "global includes", a mechanism to automatically statically include a file or files
in multiple pages

« Dynamic Monitoring Service support for performance measurements

= enhanced application framework and globalization support for servlet 2.0
environments

SQLJ Support

Dynamic server pages commonly include data extracted from databases. JSP
developers typically rely on the standard Java Database Connectivity (JDBC) API or
a custom set of database JavaBeans.

SQLJis a standard syntax for embedding static SQL instructions directly in Java
code, greatly simplifying database-access programming. The OC4J JSP container
supports SQLJ programming in JSP scriptlets.

SQLJ statements are indicated by the #sqgl token. You can trigger the JSP translator
to invoke the Oracle SQLJ translator by using the file name extension . sql j sp for
the JSP source code file, or by specifying | anguage="sql j " in a page directive.

For more information, see "JSP Support for Oracle SQLJ" on page 5-19.

Global Includes

In Oracle9iAS 9.0.2, the OC4J JSP container introduces a feature called global
includes. You can use this feature to specify one or more files to statically include
into JSP pages in (or under) a specified directory, through virtual JSP i ncl ude
directives. During translation, the JSP container looks for a configuration file,

/ VIEB- | NF/ 0j sp- gl obal -i ncl ude. xm , that specifies the included files and the
directories for the pages.

This enhancement is particularly useful in migrating applications that had used
gl obal s. jsaortransl at e_par ans functionality in previous Oracle JSP
releases. For more information, see "Oracle JSP Global Includes" on page 6-9.
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Support for Dynamic Monitoring System

The Dynamic Monitoring System (DMS) adds performance-monitoring features to a
number of Oracle9iAS components, including OC4J. The goal of DMS is to provide
information about runtime behavior, using built-in performance measurements, so
that users can diagnose, analyze, and debug any performance problems. DMS
provides this information in a package that can be used at any time, including
during live deployment. Data are published through HTTP and can be viewed with
a browser.

The OC4J JSP container supports DMS features, calculating relevant statistics and
providing information to DMS servlets such as the spy servlet and monitoring
agent. Statistics include the following (using averages, maximums, and minimums,
as applicable):

= processing time of HTTP request

= processing time of JSP service method

= number of JSP instances created or available
= number of active JSP instances

(Counts of JSP instances are applicable only for single-threaded situations, where
i sThreadSaf e issettofal se.)

Standard configuration for these servlets is in the OC4J

gl obal - web- appl i cati on. xm configuration file. Use the Oracle Enterprise
Manager to access DMS, for displaying DMS information and, as appropriate,
altering DMS configuration.

Enhanced Servlet 2.0 Support

OC4J supports special features for the servlet 2.0 JServ environment. It is highly
advisable to migrate to the servlet 2.3 OC4J environment as soon as practical, but in
the meantime, be aware of the following:

« anenhanced application framework for servlet 2.0 environments
See "JSP Application and Session Support for JServ" on page B-28.
« extended globalization support for servlet 2.0 environments
See "Multibyte Parameter Encoding in JServ" on page B-21.

The referenced sections include migration information.
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Overview of Tags and API for Caching Support

Faced with Web performance challenges, e-businesses must invest in more
cost-effective technologies and services to improve the performance of their Internet
sites. Web caching, the caching of both static and dynamic Web content, is a key
technology in this area. Benefits of Web caching include performance, scalability,
high availability, cost savings, and network traffic reduction.

OC4J provides the following support for Web caching technologies:

« the JESI tag set for Edge Side Includes (ESI), an XML-style markup language
that allows dynamic content assembly away from the Web server

The Oracle9iAS Web Cache provides an ESI engine.

« atag set and servlet API for the Web Object Cache, an application-level cache
that is embedded and maintained within a Java Web application

The Web Object Cache uses the Oracle9i Application Server Java Object Cache
as its default repository.

These features are documented in the Oracle9iAS Containers for J2EE JSP Tag Libraries
and Utilities Reference.
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Getting Started

This chapter covers basic issues in your JSP environment, including key support
files, key OC4J configuration files, configuration of the JSP container, and other
initial considerations such as application root and classpath functionality.

Before getting started, it is assumed that you can do the following on your system:
= runlava

« runalavacompiler (typically the standard j avac)

« runan HTTP serviet

The following topics are covered here:

« Key Support Files Provided with OC4J

« JSP Configuration in OC4J

« Key OC4J Configuration Files

= Some Initial Considerations

Notes: JSP pages will run with any standard browser supporting
HTTP 1.0 or higher. The JDK or other Java environment in the
end-user’s Web browser is irrelevant, because all the Java code in a
JSP page is executed in the Web server.
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Key Support Files Provided with OC4J

This section summarizes JAR and ZIP files that are used by the JSP container or JSP
applications. These files are installed on your system and into your classpath with
OC4.:

0j sp. j ar —classes for the JSP container
oj sputi | .jar—classes for tag libraries and utilities provided with OC4J

xm par serv2. j ar —for XML parsing; required for the web. xm deployment
descriptor and any tag library descriptor files and XML-related tag functionality

xsul2.jar /xsulll.jar—for XML functionality on the client (for JDK 1.2.x
or higher, or 1.1.x, respectively)

cl assesl12.zip/classesl1l. zi p—for the Oracle JDBC drivers (for JIDK
1.2.x or higher, or 1.1.x, respectively)

transl at or. zi p—for the Oracle SQLJ translator

runti mel2.zip/runtimel2ee.zip/runtinell.zip/runtime.zip/
runti me- nonor acl e. zi p—for the Oracle SQLJ runtime (respectively: for
JDK 1.2.x or higher with Oracle9i JDBC, JDK 1.2.x or higher enterprise edition
with Oracle9i JDBC, JDK 1.1.x with Oracle9i JDBC, any 1.1.x or higher JDK with
any Oracle JDBC version, or any JDK environment with non-Oracle JDBC
drivers)

j ndi . j ar —for INDI service for lookup of resources such as JDBC data sources
and Enterprise JavaBeans

j ta.j ar —for the Java Transaction API

There are also files relating to particular areas, such as particular tag libraries. These
include the following:

mai | . j ar —for e-mail functionality within applications (standard
j avax. mai | package)

activati on. j ar —Java activation files for e-mail functionality

cache. j ar —for the Oracle9i Application Server Java Object Cache (which can
be used by the OC4J Web Object Cache as the back-end repository)

Note: The. zi p files are also provided as . j ar files.
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JSP Configuration in OC4J

This section covers the following topics regarding configuration of the JSP
environment:

= JSP Container Setup

« JSP Configuration Parameters

Note: For non-OC4J environments, including JServ, use the old
oracl e.jsp. JspServl et front-end servlet instead of the
oracl e.jsp.runtimev2. JspServl et version. See "Getting
Started in a JServ Environment" on page B-2.

JSP Container Setup

The JSP container is appropriately pre-configured in OC4J. The following settings
appear in the OC4J gl obal - web- appl i cati on. xm file to map the name of the
front-end JSP servlet, and to map the appropriate file name extensions for JSP
pages:

<orion-web-app ... >
<web- app>

<servl et >
<ser vl et - nane>j sp</ ser vl et - nanme>
<servl et-cl ass>oracl e. j sp. runti nev2. JspServl et </ servl et - cl ass>

init parans
</servl et >

<ser vl et - mappi ng>
<ser vl et - nane>j sp</ ser vl et - name>
<url-pattern>/*.jsp</url-pattern>
</ servl et - nappi ng>
<ser vl et - nappi ng>
<servl et - name>j sp</ servl et - name>
<url-pattern>/*.JSP</url -pattern>
</ ser vl et - nappi ng>
<servl et - nappi ng>
<ser vl et - nane>j sp</ servl et - nane>
<url -pattern> *.sqljsp</url-pattern>
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</ ser vl et - mappi ng>
<ser vl et - mappi ng>
<ser vl et - nane>j sp</ ser vl et - nane>
<url -pattern>/*. SQLISP</url - pattern>
</ servl et - nappi ng>

</ web- app>
</ ori on- web- app>

See the Oracle9iAS Containers for J2EE Servlet Developer’s Guide for more information
about the gl obal - web-appl i cation. xm file.

JSP Configuration Parameters

The JSP front-end servlet in OC4J, or acl e. j sp. runti mev2. JspSer vl et,
supports a number of configuration parameters to control JSP operation. This
section describes those parameters, starting with a summary table and then
providing more complete descriptions.

Configuration Parameter Summary Table

Table 3-1 summarizes the configuration parameters supported by JspSer vl et .
For each parameter, the table notes any equivalent oj spc translation options for
pages you are pre-translating, and whether the parameter is for runtime or
compile-time use.

Notes: See "The ojspc Pre-Translation Utility" on page 6-13 for a
description of the oj spc options.
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Table 3-1 JSP Configuration Parameters, OC4J Environment

Parameter

Related ojspc
Options

Description

Default

Runtime /
Compile-
Time

debug_mode

emit_debuginfo

external_resource

javaccmd

main_mode

old_include_from_top

precompile_check

(n/a)

-debug

-extres

-noCompile

(n/a)

-oldIncludeFromTop

(n/a)

Set this boolean to t r ue to print the true
stack trace when a runtime
exception occurs.

Set this boolean to t r ue to generate false
a line map to the original . j sp file
for debugging (for development).

Set this boolean to t r ue to place all false
static content of the page into a
separate Java resource file during

translation.

Use this if you want to specify a null
j avac command line, or if you
want to specify an alternative Java
compiler, optionally with
command-line settings (for
development). If you specify an
alternative compiler, it will be
spawned in a separate JVM (j avac
runs in the same JVM). A nul |
setting means use the JDK j avac
with default settings.

This determines whether classes are
automatically reloaded or JSP pages
are automatically recompiled, in
case of changes. Possible settings
arej ustrun,rel oad,and
reconpil e.

Set this boolean to t r ue for page false
locations in nested i ncl ude

directives to be relative to the

top-level page, for backward
compatibility with behavior prior to

Oracle9iAS release 2.

Set this boolean to t r ue to check false
the HTTP request for a standard

j sp_pr econpi | e setting.

recompile

runtime

compile-time

compile-time

compile-time

runtime

compile-time

runtime
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Table 3-1 JSP Configuration Parameters, OC4J Environment (Cont.)

Runtime /
Related ojspc Compile-
Parameter Options Description Default Time
reduce_tag_code -reduceTagCode Set this boolean to t r ue for further false compile-time

req_time_introspection

sqljemd

static_text_in_chars

tags_reuse_default

xml_validate

-reqTimelntrospection

-staticTextInChars

(n/a)

-xmlValidate

reduction in the size of generated
code for custom tag usage.

Set this boolean to t rue to enable  false
request-time JavaBean introspection
whenever compile-time

introspection is not possible.

Use this if you want to specify a null
SQLJ command line, or if you want
to specify an alternative SQLJ
translator, optionally with
command-line settings (for
development). If you specify an
alternative translator, it will be
spawned in a separate VM. A

nul | setting means use the Oracle
SQLJ version provided with
Oracle9iAS, with its default option
settings.

Set this boolean to t r ue to instruct  false
the JSP translator to generate static

text in JSP pages as characters

instead of bytes.

This specifies a default setting for true
JSP tag handler pooling (t r ue to

enable by default; f al se to disable

by default). You can override this

default setting for any particular

JSP page.

This specifies whether XML false
validation is performed on the
web. xm file and TLD files.

compile-time

compile-time

compile-time

runtime

compile-time
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Configuration Parameter Descriptions
This section describes the JSP configuration parameters for OC4J in more detail.
debug_mode (boolean; default: t r ue)

Use the default t r ue setting to print a stack trace whenever a runtime exception
occurs. Set it to f al se to disable this feature.

Note: When debug_node is f al se and afile is not found, the
full path of the missing file is not displayed.

emit_debuginfo (boolean; default: f al se)

During development, set this flag to t r ue to instruct the JSP translator to generate a
line map to the original . j sp file for debugging. Otherwise, lines will be mapped to
the generated page implementation class . j ava file.

Notes:
« Oracle9i JDeveloper enables emi t _debugi nf o.

« For pre-translating pages, the oj spc - debug option is
equivalent.

external_resource (boolean; default: f al se)

Set this flag to true to instruct the JSP translator to place generated static content
(the Java print commands that output static HTML code) into a Java resource file,
instead of into the service method of the generated page implementation class.

The resource file name is based on the JSP page name, with the . r es suffix. With
Oracle9iAS 9.0.2, translation of MyPage. j sp, for example, would create

_MyPage. r es in addition to normal output. The exact implementation may change
in future releases, however.

The translator places the resource file into the same directory as generated class
files.

If there is a lot of static content in a page, this technique will speed translation and
may speed execution of the page. For more information, see "Workarounds for
Large Static Content in JSP Pages" on page 5-7.

Getting Started 3-7



JSP Configuration in OC4J

Note: For pre-translating pages, the oj spc - ext r es option is
equivalent.

javaccmd (compiler executable; default: nul 1)
This parameter is useful in either of the following circumstances:

« ifyouwantto setj avac command-line options (although default settings are
typically sufficient)

« if you want to use a compiler other than j avac (optionally including
command-line options)

« if you want to run the Java compiler in a separate process from the JSP
container

Specifying an alternative compiler results in that executable being spawned as a
separate process in a separate JVM, instead of within the same JVM as the JSP
container. You can fully specify the path for the executable, or specify only the
executable and let the JSP container look for it in the system path.

For example, setj avaccnd to the value j avac - ver bose to run the compiler in
verbose mode.

Notes:

« The specified Java compiler must be installed in the classpath
and any front-end utility (if applicable) must be installed in the
system path.

« For pre-translating pages, the oj spc - noConpi | e option
allows similar functionality. It results in no compilation by
j avac, so you can compile the translated classes manually,
using any desired compiler.

main_mode (mode switch for reloading or recompilation; default: r econpi | e)

This is a flag to direct the mode of operation of the JSP container, particularly for
automatic recompilation of JSP pages and reloading of Java classes that have
changed.
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Here are the supported settings:

= j ustrun—The runtime dispatcher will not perform any timestamp checking,
so there is no recompilation of JSP pages or reloading of Java classes. This mode
is the most efficient mode for a deployment environment, where code will not
change.

« rel oad—The dispatcher will check if any classes have been modified since
loading, including translated JSP pages, JavaBeans invoked from pages, and
any other dependency classes.

« reconpil e (default)—The dispatcher will check the timestamp of the JSP
page, retranslate it and reload it if has been modified since loading, and execute
all r el oad functionality as well.

old_include_from_top (backward compatibility for i ncl ude; default: f al se)

This is for backward compatibility with Oracle JSP versions prior to Oracle9iAS
release 2, for functionality of i ncl ude directives. If setto t r ue, page locations in
nested i ncl ude directives are relative to the top-level page. If set to f al se, page
locations are relative to the immediate parent page, as per the JSP 1.2 specification.

Note: For pre-translating pages, the oj spc
- ol dl ncl udeFr omTop option is equivalent.

precompile_check (j sp_preconpi | e checking; default: f al se)

Set thisto t r ue to check the HTTP request for a standard j sp_pr econpi | e
setting. If pr econpi | e_check istrue and the request enablesj sp_preconpi | e,
then the JSP page will be pre-translated only, without execution. Setting

preconpi | e_check tof al se improves performance and ignores any

j sp_preconpi | e setting in the request.

For more information about j sp_pr econpi | e, see "Standard JSP Pre-Translation
Without Execution” on page 6-32, and the Sun Microsystems JavaServer Pages
Specification, Version 1.1.

reduce_tag_code (flag for size reduction of custom tag code; default: f al se)

The Oracle9iAS release 2 implementation reduces the size of generated code for
custom tag usage, but setting r educe_t ag_code tot r ue results in even further
size reduction. There may be performance consequences regarding tag handler
reuse, however. See "Tag Handler Code Generation" on page 7-19.
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Note: For pre-translating pages, the oj spc - r educeTagCode
option is equivalent.

req_time_introspection (flag for request-time introspection; default: f al se)

At r ue setting enables request-time JavaBean introspection whenever compile-time
introspection is not possible. When compile-time introspection is possible and
succeeds, this parameter is ignored and there is no request-time introspection.

As an example of a scenario for use of request-time introspection, assume a tag
handler returns a generic j ava. | ang. Qbj ect instance in Var i abl el nf o of the
tag-extra-info class during translation and compilation, but actually generates more
specific objects during request-time (runtime). In this case, if

reg_time_i ntrospecti on isenabled, the JSP container will delay introspection
until request-time. (See "Scripting Variables and Tag-Extra-Info Classes" on page 7-7
for information about use of Vari abl el nf 0.)

Note: For pre-translating pages, the oj spc
-reqTi mel ntrospecti on option is equivalent.

sglicmd (SQLJ translator executable and options; default: nul |')
This parameter is useful in any of the following circumstances:
« if you want to set one or more SQLJ command-line options

« if you want to use a different SQLJ translator, or at least a different version, than
the one provided with OC4J

« if you want to run SQLJ in a separate process from the JSP container

Specifying a SQLJ translator executable results in its being spawned as a separate
process in a separate JVM, instead of within the same JVM as the JSP container.

You can fully specify the path for the executable, or specify only the executable and
let the JSP container look for it in the system path.

For example, to run SQLJ with online semantics checking as user scott/ti ger
and with the - ser 2cl ass option enabled, set sqgl j cnd to the following value:

sqlj -user=scott/tiger -ser2class=true

Appropriate SQLJ libraries must be in the classpath, and any front-end utility (such
as sql j inthe example) must be in the system path. For Oracle SQLJ, the
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transl at or ZIP or JAR file and the appropriate SQLJ runtime ZIP or JAR file
must be in the classpath. See "Key Support Files Provided with OC4J" on page 3-2.

Notes: For pre-translating pages, the oj spc - Soption provides
related functionality.

static_text_in_chars (flag to generate static text as characters; default: f al se)

At r ue setting directs the JSP translator to generate static text in JSP pages as
characters, instead of bytes. Enable this flag if your application requires the ability
to change the character encoding dynamically during runtime, such as in the
following example:

<% response. set Gontent Type("text/htnm; charset=UTF-8"); %

Place this statement as close to the beginning of the page as possible.

The f al se default setting improves performance in outputting static text blocks.

Note: For pre-translating pages, the oj spc
-stati cText | nChar s option is equivalent.

tags_reuse_default (default setting for tag handler pooling; default: t r ue)

You can specify whether JSP tag handler instances are pooled by setting an attribute
in the JSP page context. See "Disabling or Enabling Tag Handler Instance Pooling"
on page 7-19 for information about this.

If there is no setting in the page context, then the behavior is determined by the
tags_reuse_def aul t setting, or is according to a setting of t r ue (the "default
default") ift ags_r euse_def aul t is not specified.

xml_validate (XML validation of web. xm and TLD files; default: f al se)

This flag specifies whether XML validation is performed on the application

web. xm file and any tag library description (TLD) files. Because the Tomcat JSP
reference implementation does not perform XML validation, xm _val i dat e is
f al se by default.
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Note: For pre-translating pages, the oj spc - xrl Val i dat e
option is equivalent.

Setting JSP Configuration Parameters in OC4J

In the OC4J environment, you can set JSP configuration parameters in the

gl obal - web-appl i cation. xm file, inside the ser vl et tag for the JSP
front-end servlet. In the portion of this file shown in "JSP Container Setup" on
page 3-3, the settings would go where the j ni t par ans place holder appears.

The following example lists ser vl et tag and subtag settings for the JSP front-end
servlet. This sample enables the pr econpi | e_check flag, sets the mai n_node flag
to run without checking timestamps, and runs the Java compiler in verbose mode.

<servl et >
<ser vl et - name>j sp</ ser vl et - nanme>
<servl et-class>oracl e. j sp. runti nev2. JspServl et </ servl et - cl ass>
<init-parane
<par am nane>pr econpi | e_check</ par am nanme>
<par am val ue>t r ue</ par am val ue>
</init-paranm>
<init-parane
<par am nane>nai n_node</ par am nane>
<par am val ue>j ust r un</ par am val ue>
</init-paranm>
<init-paran»
<par am nane>j avaccnu</ par am nane>
<par am val ue>j avac - verbose</ param val ue>
</init-paranm>
</servl et >

You can override any settings in the gl obal - web- appl i cati on. xm file with
settings in the web. xmi file for a particular application.
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Key OC4J Configuration Files
Be aware of the following key configuration files in the OC4J environment.
Global files for all OC4J applications, in the OC4J/ j 2ee/ home/ conf i g directory:

« server.xm —This has an overall <appl i cat i on- ser ver >element, with an
<appl i cat i on> subelement for each J2EE application. Each <appl i cati on>
subelement specifies the name of the application and the name and location of
its EAR deployment file. The <appl i cat i on- ser ver > element specifies the
name of the general application source directory, where EAR files are placed for
deployment and extracted, and the application deployment directory, where
OC4J-specific configuration files are generated. Additionally, there is a
<web- si t e> element for the default Web site, and you can add a <web- si t e>
element for each additional Web site you want to have on the server.

« defaul t-web-site.xm —This includes a <web- app> element for each Web
application for the default Web site, mapping the application name to the "Web
application name". The Web application name corresponds to the WAR
deployment file name. Additional Web site XML files, as specified for
additional Web sites in the ser ver . xm file, have the same functionality.

« gl obal -web-application. xm —This is a global configuration file for OC4J
Web applications. It establishes default configurations and includes setup and
configuration of the JSP front-end servlet, JspSer vl et .

« application.xm —This is another parent configuration file for OC4J
applications.

« data-sources. xnml —This specifies data sources for database connections.

In addition to the global appl i cati on. xm file, there is a standard
application. xml file, and optionally an ori on- appl i cati on. xm file, for
each application. These files are in the application EAR file.

Also, in an application WAR file, which is inside the application EAR file, there is a
standard web. xmi file and optionally an or i on- web. xm file. These are for
application-specific and deployment-specific configuration settings, overriding

gl obal - web- appl i cation. xm settings or providing additional settings as
appropriate. The gl obal - web- appl i cati on. xm and ori on-web. xm files
support the same elements, which is a superset of those supported by the web. xm
file.

If the ori on-application.xm andorion-web. xn files are not present in the
archive files, they will be generated during initial deployment, according to settings
in the gl obal - web- appl i cati on. xm file.
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For information about the use of these files, see the Oracle9iAS Containers for J2EE
User’s Guide and the Oracle9iAS Containers for J2EE Servlet Developer’s Guide. For
additional information, see "Overview of EAR/WAR Deployment" on page 6-28.
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Some Initial Considerations

This section discusses some initial considerations you should be aware of before
running or deploying JSP pages:

« Application Root Functionality
« Classpath Functionality

Application Root Functionality

The servlet 2.2 and 2.3 specifications provide for each Web application to have its
own servlet context. Each servlet context is associated with a directory path in the
server file system, which is the base path for modules of the Web application. This is
the application root. Each Web application has its own application root. For a Web
application in a servlet 2.2 or 2.3 environment, servlets, JSP pages, and static files
such as HTML files are all based out of this application root. (By contrast, in serviet
2.0 environments the application root for servlets and JSP pages is distinct from the
doc root for static files.)

Note that a servlet URL has the following general form:

http:// host[: port]/ cont ext pat hl servl et pat h

When a servlet context is created, a mapping is specified between the application
root and the context path portion of a URL. The servlet path is defined in the
application web. xm file. The <ser vl et > element within web. xm associates a
servlet class with a servlet name. The <ser vl et - mappi ng> element within

web. xm associates a URL pattern with a named servlet. When a servlet is
executed, the servlet container will compare a specified URL pattern with known
servlet paths, and pick the servlet path that matches. See the Oracle9iAS Containers
for J2EE Servlet Developer’s Guide for more information.

For example, consider an application with the application root

/ hone/ di r/ mybankapp/ mybankwebapp, which is mapped to the context path
/ mybank. Further assume the application includes a servlet whose servlet path is
| ogi nser vl et. You can invoke this servlet as follows:

http:// host[: port]/ nybank/| ogi nser vl et

The application root directory name itself is not visible to the end-user.

To continue this example for an HTML page in this application, the following URL
points to the file / honme/ di r / nybankapp/ mybankwebapp/ di r 1/ abc. ht m :

http:// host[: port]/nybank/dir1/ abc. ht n
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For each servlet environment there is also a default servlet context. For this context,
the context path is simply "/", which is mapped to the default servlet context
application root. For example, assume the application root for the default context is
[ horme/ di r/ def aul t app/ def aul t webapp, and a servlet with the servlet path
nyser vl et uses the default context. Its URL would be as follows:

http:// host[: port]/nyservl et

The default context is also used if there is no match for the context path specified in
a URL.

Continuing this example for an HTML file, the following URL points to the file
[ hore/ di r/ def aul t app/ def aul t webapp/ di r 2/ def . ht m :

http:// host[: port]/dir2/def.htm

Classpath Functionality

The JSP container uses standard locations on the Web server to look for translated
JSP pages, as well as. cl ass filesand . j ar files for any required classes (such as

JavaBeans). The container will find files in these locations without any Web server
classpath configuration, and has the ability to automatically reload classes in these
locations, depending on configuration settings.

The locations for dependency classes are as follows and are relative to the
application root:

/WWEB- | NH/ cl asses/ . . .

IVEB-INF/ i b

The location for JSP page implementation classes (translated pages) is as follows:
.../ _pages/. ..

The / VEB- | NF/ cl asses directory is for individual Java . cl ass files. You should
store these classes in subdirectories under the cl asses directory, according to Java
package naming conventions. For example, consider a JavaBean called Lot t oBean
whose code defines it to be in the or acl e. j sp. sanpl e. | ot t ery package. The

JSP container will look for Lot t oBean. cl ass in the following location relative to
the application root:

/WEB- | NF/ cl asses/ oracl e/ j sp/ sanpl e/ | ottery/ Lot t oBean. cl ass
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The | i b directory is for . j ar files. Because Java package structure is specified in
the . j ar file structure, the . j ar files are all directly in the | i b directory (not in
subdirectories). As an example, Lot t oBean. cl ass might be stored in
lottery.jar,located as follows relative to the application root:

/VWEB- 1IN/ lib/lottery.jar

The _pages directory is under the following directory in OC4J:
/j 2eel horre/ appl i cat i on- depl oynent s/ app- nanel web- app- nane/ t enp

The app- nane is determined through an <appl i cat i on>element in the OC4J
server. xm file; the web- app- nane, which corresponds to the WAR file name, is
mapped to the app- nane through a <web- app> element in the OC4J

def aul t - web-si te. xml file. See the Oracle9iAS Containers for J2EE User’s Guide
and the Oracle9iAS Containers for J2EE Servlet Developer’s Guide for more
information.

Generated page implementation classes for translated JSP pages are placed in
subdirectories under the _pages directory according to the locations of the original
. j sp files. See "Generated Files and Locations" on page 6-6 for information.

Important: Implementation details, such as the location of the
_pages directory, are subject to change in future releases.
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Basic Programming Issues

This chapter discusses basic programming issues for JSP pages, followed by a JSP
"starter sample" for data access.

The following topics are included:
« JSP-Servlet Interaction

« JSP Resource Management

« JSP Runtime Error Processing

« JSP Starter Sample for Data Access
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JSP-Servlet Interaction

Although coding JSP pages is convenient in many ways, some situations call for
servlets. One example is when you are outputting binary data, as discussed in
"Reasons to Avoid Binary Data in JSP Pages" on page 5-13.

Therefore, it is sometimes necessary to go back and forth between servlets and JSP
pages in an application. This section discusses how to accomplish this, covering the
following topics:

« Invoking a Servlet from a JSP Page

« Passing Data to a Servlet Invoked from a JSP Page
« Invoking a JSP Page from a Servlet

« Passing Data Between a JSP Page and a Servlet

« JSP-Servlet Interaction Samples

Important: This discussion assumes a servlet 2.2 or higher
environment. Appropriate reference is made to other sections of
this document for related considerations for Apache JServ and
other servlet 2.0 environments.

Invoking a Servlet from a JSP Page

As when invoking one JSP page from another, you can invoke a servlet from a JSP
page through the j sp: i ncl ude andj sp: f or war d action tags. (See "JSP Actions
and the <jsp: > Tag Set" on page 1-15.) Following is an example:

<j sp:incl ude page="/servl et/ MServlet" flush="true" />

When this statement is encountered during page execution, the page buffer is
output to the browser and the servlet is executed. When the servlet has finished
executing, control is transferred back to the JSP page and the page continues
executing. This is the same functionality as for j sp: i ncl ude actions from one JSP
page to another.

And as with j sp: f or war d actions from one JSP page to another, the following
statement would clear the page buffer, terminate the execution of the JSP page, and
execute the servlet:

<j sp:forward page="/servl et/ MServliet" />
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Important: You cannot include or forward to a servlet in JServ or
other servlet 2.0 environments; you would have to write a JSP
wrapper page instead. For information, see "Dynamic Includes and
Forwards in JServ" on page B-17.

Passing Data to a Servlet Invoked from a JSP Page

When dynamically including or forwarding to a servlet from a JSP page, you can
use aj sp: par amtag to pass data to the servlet (the same as when including or
forwarding to another JSP page).

You can use aj sp: par amtag withinaj sp: i ncl ude orj sp: f or war d tag.
Consider the following example:

<j sp:include page="/servl et/ MServliet" flush="true" >
<j sp: par am nane="user nane" val ue="Snth" />
<j sp: par am nane="user enpno" val ue="9876" />

</j sp:incl ude>

For more information about the j sp: par amtag, see "JSP Actions and the <jsp: >
Tag Set" on page 1-15.

Alternatively, you can pass data between a JSP page and a servlet through an
appropriately scoped JavaBean or through attributes of the HTTP request object.
Using attributes of the request object is discussed later, in "Passing Data Between a
JSP Page and a Servlet" on page 4-4.

Invoking a JSP Page from a Servlet

You can invoke a JSP page from a servlet through functionality of the standard
j avax. servl et . Request Di spat cher interface. Complete the following steps
in your code to use this mechanism:

1. Get a servlet context instance from the servlet instance:

Servl et ntext sc =this.getServlet@ntext();

2. Get a request dispatcher from the servlet context instance, specifying the
page-relative or application-relative path of the target JSP page as input to the
get Request Di spat cher () method:

Request D spat cher rd = sc. get Request Di spat cher ("/] sp/ nypage. j sp");
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Prior to or during this step, you can optionally make data available to the JSP
page through attributes of the HTTP request object. See "Passing Data Between
a JSP Page and a Servlet" below for information.

Invoke the i ncl ude() or f orwar d() method of the request dispatcher,
specifying the HTTP request and response objects as arguments. For example:

rd. i ncl ude(request, response);

or:

rd. forward(request, response);

The functionality of these methods is similar to that of j sp: i ncl ude and
j sp: forwardtags. Thei ncl ude() method only temporarily transfers
control; execution returns to the invoking servlet afterward.

Note that the f or war d() method clears the output buffer.

Notes:

= The request and response objects would have been obtained
earlier, using standard servlet functionality such as the
doGet () method specified in the
javax.servlet.http. HtpServl et class.

= This functionality was introduced in the serviet 2.1
specification.

Passing Data Between a JSP Page and a Servlet

The preceding section, "Invoking a JSP Page from a Servlet", notes that when you
invoke a JSP page from a servlet through the request dispatcher, you can optionally
pass data through the HTTP request object.

You can accomplish this using either of the following approaches:

You can append a query string to the URL when you obtain the request
dispatcher, using "?" syntax with nane=val ue pairs. For example:

Request D spatcher rd =
sc. get Request O spat cher ("/] sp/ nypage. j sp?user nane=Snth");

In the target JSP page (or servlet), you can use the get Par anmet er () method of
the implicit r equest object to obtain the value of a parameter set in this way.
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=« Youcan usetheset Attri but e() method of the HTTP request object. For
example:

request.set Attribute("usernane", "Smth");
Request D spat cher rd = sc. get Request Di spat cher ("/] sp/ nypage. j sp");

In the target JSP page (or servlet), you can use the get Att ri but e() method of
the implicit r equest object to obtain the value of a parameter set in this way.

Notes: You can use the mechanisms discussed in this section
instead of the j sp: par amtag to pass data from a JSP page to a
servlet.

JSP-Servlet Interaction Samples

This section provides a JSP page and a servlet that use functionality described in the
preceding sections. The JSP page Jsp2Ser vl et . j sp includes the servlet
My Ser vl et , which includes another JSP page, wel cone. j sp.

Code for Jsp2Servlet.jsp

<HTM_>

<HEAD> <TITLE> JSP Gal ling Servlet Deno </ TITLE> </ HEAD>

<BCDY>

<I-- Forward processing to a servlet -->
<%request.setAttribute("enpi d', "1234"); %

<j sp:include page="/servl et/ M/Servl et 2user=Smth" flush="true"/>

</ BCDY>
</ HTM.>

Code for MyServlet.java

inport javax.servlet.*;

inport javax.servlet.http.*;
inport java.io.PrintWiter;
inport java.io.|CException;

public class M/Servlet extends HtpServl et {
public void doGet (HtpServlet Request request,
H t pSer vl et Response response)
throws | CException, ServletException {
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PrintWiter out= response.getWiter();
out.println("<B><BR>User:" + request. get Paraneter("user"));
out.println
(", Enpl oyee nunber:" + request.getAttribute("enpid') + "</ B");
thi s. get Servl et Cont ext () . get Request O spat cher ("/] sp/ wel cone. j sp").
i ncl ude(request, response);

Code for welcome.jsp

<HTM_>
<HEAD> <TI TLE> The V¢l cone JSP </ TI TLE> </ HEAD>
<BCDY>

<H3> V¢l cone! </ H3>

<P><B> Today is <% newjava.util.Date() %. Have a nice day! </ B</P>
</ BCDY>

</ HTM.>
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JSP Resource Management

This section discusses standard features and Oracle value-added features for
resource management:

« Standard Session Resource Management—HttpSessionBindingListener (servlet
2.2 or higher environments)

«  Overview of Oracle Value-Added Features for Resource Management
(JspScopeli st ener for servlet 2.3 environments, gl obal s. j sa for servlet
2.0 environments)

Standard Session Resource Management—HttpSessionBindingListener

A JSP page must appropriately manage resources acquired during its execution,
such as JDBC connection, statement, and result set objects. The standard

j avax. servl et . htt p package provides the Ht t pSessi onBi ndi ngLi st ener
interface and Ht t pSessi onBi ndi ngEvent class to manage session-scope
resources. Through this mechanism, a session-scope query bean could, for example,
acquire a database cursor when the bean is instantiated and close it when the HTTP
session is terminated. (The example in "JSP Starter Sample for Data Access" on
page 4-16 opens and closes the connection for each query, which adds overhead.)

This section describes use of the Ht t pSessi onBi ndi ngLi st ener
val ueBound() and val ueUnbound() methods.

Note: The bean instance must register itself in the event
notification list of the HTTP se