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Intended Audience

Oracle9i Application Server Concepts is intended for anyone with an interest in
Oracle9i Application Server or the latest Internet technologies.

Documentation Accessibility

Organization

xViii

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

http/Amww.oracle.com/accessibility/

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.

This document contains:

Chapter 1, "Introduction to Oracle9i Application Server"

This chapter provides an overview of application servers and Oracle9i Application
Server.

Chapter 2, "J2EE and Internet Application Development and Deployment”

This chapter describes the Java 2 Platform, Enterprise Edition (J2EE) and Internet
application development and deployment environment in Oracle9i Application
Server.

Chapter 3, "Portal Development and Deployment"
This chapter provides an overview of Oracle9iAS Portal features and benefits.



Chapter 4, "Wireless Development and Deployment”
This chapter provides an overview of Oracle9iAS Wireless features and benefits.

Chapter 5, "Caching for Performance"

This chapter provides an overview of Oracle9i Application Server caching features
and benefits.

Chapter 6, "Business Intelligence"

This chapter provides an overview of the Oracle9iAS business intelligence features
and benefits.

Chapter 7, "Oracle9iAS Integration”
This chapter describes Oracle9iAS integration features and benefits.

Chapter 8, "System Management"

This chapter provides an overview of Oracle9i Application Server system
management features and benefits.

Glossary

The glossary defines terminology used throughout this guide and the Oracle9iAS
documentation set.

Related Documentation
For more information, see these Oracle resources:
«  Oracle%i Application Server Documentation Library

«  Oracle9i Application Server Platform-Specific Documentation on Oracle9i
Application Server Disk 1

In North America, printed documentation is available for sale in the Oracle Store at
http://oraclestore.oracle.com/

Customers in Europe, the Middle East, and Africa (EMEA) can purchase
documentation from

http/Amww.oraclebookshop.conm/

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

Xix



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.oracle.com/admin/accountmembership.html

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.oracle.comv/docs/index.htm
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 for Microsoft Windows Operating Systems
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
Bold Bold typeface indicates terms that are When you specify this clause, you create an
defined in the text or terms that appear in  index-organized table.
a glossary, or both.
Italics Italic typeface indicates book titles or Oracle9i Database Concepts
emphasis. 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
monospace elements supplied by the system. Such column.
(fixed-width) elements include parameters, privileges, -
font datatypes, RMAN keywords, SQL You can back up the database by using the

XX

keywords, SQL*Plus or utility commands, BACKURommand.
packages and methods, as well as Query the TABLE_NAMEolumn in the USER_
system-supplied column names, database TABLESdata dictionary view.

SCE’IJ:SCtS and structures, usernames, and . ho pEMS_STATSSENERATE_STATS
' procedure.



Convention Meaning Example
lowercase Lowercase monospace typeface indicates Enter sqlplus  to open SQL*Plus.
monospace executables, filenames, directory names,

(fixed-width)
font

and sample user-supplied elements. Such The password is specified in the orapwd file.

elements include computer and database  Back up the datafiles and control files in the
names, net service names, and connect /diskl/oracle/dbs directory.
identifiers, as well as user-supplied
database objects and structures, column
names, packages and classes, usernames
and roles, program units, and parameter
values. Set the QUERY_REWRITE_ENABLED
initialization parameter to true.

The department_id , department_name ,
and location_id columns are in the
hr.departments table.

Note: Some programmatic elements use a
mixture of UPPERCASE and lowercase. Connect as oe user.

Enter these elements as shown. The JRepUtil  class implements these

methods.
lowercase Lowercase italic monospace font You can specify the parallel_clause
;%/;7305 o represents placeholders or variables. Run Uold_release .SQL where old_
(fixed- va idth) release refers to the release you installed
font 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 FROM dba_users WHERE usemame ='MIGRATE;,
The following table describes typographic conventions used in code examples and
provides examples of their use.
Convention Meaning Example
[1 Brackets enclose one or more optional DECIMAL ( digits [, precision )
items. Do not enter the brackets.
{} Braces enclose two or more items, one of {ENABLE | DISABLE}

which is required. Do not enter the
braces.

A vertical bar represents a choice of two  {ENABLE | DISABLE}

or more options within brackets or braces.
Enter one of the options. Do not enter the [COMPRESS | NOCOMPRESS]

vertical bar.
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Convention

Meaning

Example

Other notation

Italics

UPPERCASE

lowercase

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

Vertical ellipsis points indicate that we
have omitted several lines of code not
directly related to the example.

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

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

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.

CREATE TABLE ... AS subquery ;

SELECT col1 ,
employees;

col2 , ...,

acctbal NUMBER(11,2);

acct CONSTANT NUMBER(4) = 3;

CONNECT SYSTEMystem_password
DB_NAME = database _name

SELECT last_name, employee_id FROM
employees;

SELECT * FROM USER_TABLES;
DROP TABLE hr.employees;

SELECT last_name, employee_id FROM
employees;

sqlplus hr/hr
CREATE USER mjones IDENTIFIED BY ty3MU9;

XXii

Conventions for Microsoft Windows Operating Systems

The following table describes conventions for Microsoft Windows operating
systems and provides examples of their use.
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Convention Meaning Example

Choose Start > How to start a program. To start the Oracle Database Configuration
Assistant, choose Start > Programs > Oracle -
HOME_NAME > Configuration and Migration
Tools > Database Configuration Assistant.

File and directory File and directory names are not case c:\winnt"\"system32 is the same as
names sensitive. The following special characters C:AWINNT\SYSTEM32

are not allowed: left angle bracket (<),

right angle bracket (>), colon (), double

quotation marks (™), slash (/), pipe (]),

and dash (-). The special character

backslash (\) is treated as an element

separator, even when it appears in quotes.

If the file name begins with \\, then

Windows assumes it uses the Universal

Naming Convention.

C:\> Represents the Windows command C:\oracle\oradata>
prompt of the current hard disk drive.
The escape character in a command
prompt is the caret (©). Your prompt
reflects the subdirectory in which you are
working. Referred to as the command
prompt in this manual.

The backslash (\) special character is C:\>exp scott/tiger TABLES=emp
sometimes required as an escape QUERY=\"WHERE job="SALESMAN’ and
character for the double quotation mark  sal<1600\"

(") special character at the Windows C:\>imp SYSTEM/ password

command prompt. Parentheses and the - =\ SER=scott TABLES=(emp, dept)
single quotation mark (’) do not require

an escape character. Refer to your
Windows operating system
documentation for more information on
escape and special characters.

HOME_NAME Represents the Oracle home name. The C:\> net start Oracle HOME_
home name can be up to 16 alphanumeric NAMHENSListener
characters. The only special character
allowed in the home name is the
underscore.
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Convention Meaning Example

ORACLE_HOME In releases prior to Oracle8i release 8.1.3, Go to the ORACLE_BASEORACLE
and ORACLE _ when you installed Oracle components, HOM¥Edbms\admin  directory.
BASE all subdirectories were located under a

top level ORACLE_HOMfirectory that by

default used one of the following names:

. C:\orant  for Windows NT
« C:\orawin95 for Windows 95
. C:\orawin98  for Windows 98

This release complies with Optimal
Flexible Architecture (OFA) guidelines.
All subdirectories are not under a top
level ORACLE_HOMfirectory. There is a
top level directory called ORACLE_BASE
that by default is C:\oracle . If you
install Oracle9i release 1 (9.0.1) on a
computer with no other Oracle software
installed, then the default setting for the
first Oracle home directory is
C:\oracle\ora90 . The Oracle home
directory is located directly under
ORACLE_BASE

All directory path examples in this guide
follow OFA conventions.

Refer to Oracle9i Database Getting Starting
for Windows for additional information
about OFA compliances and for
information about installing Oracle
products in non-OFA compliant
directories.
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Introduction to Oracle9 / Application Server

This chapter provides an overview of Oracle9i Application Server. The topics
include:

« The Challenges of Creating and Maintaining an E-Business
« Building an E-Business Solution with Oracle9i

« Overview of Oracle9i Application Server
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The Challenges of Creating and Maintaining an E-Business

The Internet introduces significant opportunities for companies to reach new
markets and to streamline their internal business processes. At the same time, these
opportunities generate new challenges because applications must be delivered
quickly and must serve vast numbers of users.

Quickly delivering highly scalable applications often requires integrating diverse
products that were not designed to work together. When this is the only way to get
a consolidated set of business applications, companies must spend large amounts of
capital, time, and effort, both initially and continuously, to support the complicated
technologies or systems that they have built.

Companies that create e-business Web sites commonly experience problems and
challenges associated with developing and deploying applications.

Development Challenges

Developing applications in a complex Internet environment involves dozens of
interfaces, programming languages, and platforms. Assembling the infrastructure
to support such applications requires comprehensive knowledge on Internet
application developers. In addition, developing, testing, and deploying applications
is very time consuming.

There are numerous challenges associated with application development. It is
especially challenging to develop applications that incorporate Java2 Platform,
Enterprise Edition (J2EE) requirements, Web services, enterprise integration,
portals, wireless, and personalization (see Figure 1-1).
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Figure 1-1 Application Development Challenges
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Most e-business application developers face the fact that development cycles have
become shorter, while demand for an increasing number of programming
languages and multiple platforms keeps growing. In recent years, developers began
using Java, a platform-independent programming language, in application
development. However, their applications are still vendor-dependent because of
proprietary Application Programming Interfaces (APIs). Complying with industry
standards to create a level of cross-vendor standardization has become an
increasing demand and challenge. The J2EE platform and component specifications
define a standard platform for developing multi-tier, Web-based enterprise
applications. J2EE provides a solution to the industry problem.

Web Services

As e-business evolves, companies rely increasingly on their Web sites to conduct
business. Accessing information efficiently, and presenting vital information and
application interfaces in a unified manner through their Web sites, becomes crucial
for most companies. Providing reliable and efficient Web services is important since
Web services directly affect business efficiency.

Introduction to Oracle9i Application Server 1-3



The Challenges of Creating and Maintaining an E-Business

Enterprise Integration

Most companies need to integrate their existing applications and data sources with
new business processes. As companies grow, it is essential to integrate existing
applications and data sources with those of their partners, customers, and suppliers.
These companies must perform a complete enterprise application integration
without rewriting the applications or building extensive customized program logic.

Portals

Portals allow users to access information through Web browsers and to combine
information from different sources into a single entry point. Portals also support
personalized views, so that users or user groups can customize the content and the
appearance of the portal to suit individual preferences and requirements. Secure,
easy-to-use, and dynamic portals are essential infrastructure elements for
e-business.

Wireless

An increasing number of people conduct business out of the office. Wireless allows
users to rapidly access any existing application through mobile devices, such as
Web-enabled phones, personal digital assistants, or pagers. However, wireless
applications are limited by small screen size, limited data entry capacity, and
heterogeneity in standards supporting wireless devices.

Personalization

As companies become e-businesses, the amount of data that tracks the
fundamentals and operations of the business increases. Web users provide valuable
information about themselves and their interests. When this information is
extracted effectively, you can deliver tailored customer experiences and drive
business decisions.
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Deployment Challenges

The key to the success of any Web site is how quickly and reliably the server can
deliver the appropriate content to users. If a server takes too long to respond or if it
fails, then users will take their business elsewhere. If content and applications are
not secure, then sensitive information or information technology assets are
vulnerable. If deployed applications cannot use hardware efficiently, then
information technology budgets are depleted quickly on equipment purchases.

Concerns associated with application deployment, summarized in Figure 1-2,
include performance, caching, availability, scalability, user and security
management, and systems management.

Figure 1-2 Application Deployment Challenges
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Performance

Increasing the performance of your Web site and increasing the speed of your
applications without redesigning or rebuilding the Web site are common goals.
Typical performance factors include the ability to handle multiple requests
simultaneously, competition for resources, latency, response time, service time,
throughput, wait time, and scalability.
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Caching

Many high-volume Web sites serve thousands of users concurrently and need to
provide them with accurate data in a dynamic environment where content changes
frequently. Caching is one of the key technologies that promises to alleviate the
computational and economic burdens resulting from complicated Web site
infrastructure and technologies. However, it is challenging to cache the dynamic,
personalized content that the e-business model requires.

Availability

Availability of an overall system is measured by the percentage of time that it works
normally. A successful e-business requires a 100% operation without downtime. To
improve availability, companies may use redundant components, but only when the
back-up component can take over for a failed primary component immediately.

Scalability

The scalability of a system refers to how well it responds as user demands increase.
The number of Web users has increased tremendously in the past few years. It is
crucial to maintain high quality Web sites that scales when you increase your
hardware resources.

User and Security Management

With the Internet continually growing, the threat to information traveling over the
network increases exponentially. Maintaining a secure Web site is crucial. Once your
Web site is running, you must protect the databases and the servers on which they
reside. You must administer and protect the rights of internal database users, and
you must guarantee the confidentiality of e-business customers as they access your
database.

Systems Management

Administrators of application servers require sophisticated tools to monitor and
manage the systems infrastructure, and the privileges and access rights of
individual users. Maintaining a simplified process in managing your Web site
allows you to manage the site infrastructure and monitor the performance from one
integrated console.
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Building an E-Business Solution with Oracle9 |

Oracle9i Application Server (Oracle9iAS) is a part of the Oracle9i platform, a
complete and integrated e-business platform. Oracle9i platform consists of:

» Oracle9i Developer Suite for developing applications
« Oracle9i Application Server for deploying Internet applications
« Oracle9i Database Server for storing content

To deliver scalable and high performance e-business solutions successfully, you
must be able to leverage an integrated, comprehensive, flexible, and open platform.
Oracle9i provides integrated development, deployment, and management tools, as
well as a runtime platform. The Oracle9i platform simplifies the process for creating
and deploying the applications that run your business on the Internet.

See Also:  The product pages on the Oracle Technology Network
for more information about Oracle9i Database Server and Oracle9i
Developer Suite at http://otn.oracle.com

Overview of Oracle9 i Application Server

Oracle9iAS is a completely standards-based application server that provides a
comprehensive and fully integrated platform for running Web sites, J2EE
applications, and Web services. It addresses all the challenges that you face as you
refine your business processes to become an e-business.

Oracle9iAS provides full support for the J2EE platform, XML, and emerging Web
services standards. With Oracle9iAS you can simplify information access for your
customers and trading partners by delivering enterprise portals, which can be
customized and accessed from a network browser or wireless devices. It allows you
to redefine your business processes, and integrate your applications and data
sources with those from your customers or partners. You can deliver tailored
customer experiences via real-time personalization, and assess and correlate Web
site traffic patterns using Oracle9iAS integrated business intelligence services.

You can also implement a centralized management, security, and directory
framework to manage and monitor all of your distributed systems and diverse user
communities. Oracle9iAS allows you to save on Web site infrastructure by
deploying your fast, scalable Internet applications through built-in Web caching,
load balancing and clustering capabilities.
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Oracle9 /AS Solutions

Figure 1-3 illustrates solutions that Oracle9iAS provides, which include J2EE and
Internet applications, portals, wireless, caching, business intelligence, e-business
integration, and management and security.

Figure 1-3 Oracle9i Application Server Solutions
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J2EE and Internet Applications

Oracle9iAS is built entirely on a J2EE framework that supports the latest industry
standard technologies and programming languages, including J2EE API
specifications, XML, and Web services. This comprehensive and flexible framework
allows you to design, develop, and deploy dynamic Web sites, portals, and
transactional applications using familiar programming languages and technologies.
Oracle9iAS also provides comprehensive Web services to expose business functions
to authorized parties over the Internet from any Web device.

Portals

Oracle9iAS provides an out-of-the-box portal that does not require endless
programming and maintenance. You can use Oracle9iAS to build, deploy, and
maintain self-service and integrated enterprise portals. Oracle9iAS allows for
self-service content management and publishing, wizard-based development, and
deploying, publishing, and consuming Web services on an extensible framework.
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Wireless

Oracle9iAS Wireless simplifies wireless development and deployment by providing
the ability to deliver content to any device, to use any protocol, and to work across
any wireless network. In addition, Oracle9iAS Wireless includes wireless services,
such as e-mail and location-based services, that simplify wireless-enabling
applications and portals. Oracle9iAS provides application developers independence
from the underlying wireless infrastructure. Oracle9iAS Wireless is built on the core
Oracle9iAS infrastructure, leveraging open standards support in XML and J2EE to
deliver a high-performance and scalable wireless infrastructure.

Caching

Oracle9iAS provides a Web caching solution with the unique capability of caching
both static and dynamically generated Web content. The Oracle9iAS Web cache
significantly improves the performance and scalability of heavily loaded Web sites.
In addition, the Web cache provides a number of features to ensure consistent and
predictable responses. These features include page fragment caching, dynamic
content assembly, Web server load balancing, Web cache clustering, and failover.

Business Intelligence

Oracle9iAS provides comprehensive personalization and business intelligence
services through Web analytic applications. Using Oracle9iAS business intelligence
features, you can generate reports on Web site activity by analyzing clickstream
data; dynamically serve personalized content recommendations to both registered
and anonymous visitors as they browse your site; perform dynamic, ad-hoc query
reporting and analysis using a standard Web browser; and publish high quality,
dynamically generated reports on a scalable, secure platform.

E-Businesses Integration

Oracle9iAS has a powerful set of features that provide communications and
integration capabilities for e-business applications. Using Oracle9iAS, you can
integrate enterprise applications, trading partners, and Web services, emphasizing
scalability and manageability; provide seamless query and transaction access to
many non-Oracle data sources; provide integrated e-mail, voice, and fax messaging
for access through multiple client devices; and support multiple media types in a
centrally managed file system that resides on a database.
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Management and Security

Oracle9iAS provides a set of management facilities that are based on industry
standards to simplify all aspects of Web site administration. Using Oracle9iAS, you
can:

« Configure and monitor Oracle9iAS instances to optimize them for performance
and scalability from a centralized console

= Respond proactively to problem conditions from a centralized console

« Use encrypted Secure Sockets Layer (SSL) connections, user and client
certificate-based authentication, and single signon across all applications

« Implement an LDAP directory that provides a single repository and
administration environment for user accounts

Oracle9 /AS Components

Table 1-1 presents the Oracle9iAS components that are associated with these
solutions.

Table 1-1 Oracle9i Application Server Components

Solution Oracle9 J/AS Components

J2EE and Internet Applications Oracle HTTP Server
Oracle9iAS Containers for J2EE
Oracle9iAS Web Services
Oracle PL/SQL

Oracle9iAS Forms Services
Oracle XML Developer Kit
Oracle9i Client

Portals Oracle9iAS Portal
Oracle9iAS Portal Developer Kit

Wireless Oracle9iAS Wireless
Caching Oracle9iAS Web Cache
Business Intelligence Oracle9iAS Reports Services

Oracle9iAS Discoverer
Oracle9iAS Personalization

Oracle9iAS Clickstream Intelligence
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Table 1-1 Oracle9i Application Server Components (Cont.)

Solution Oracle9 JAS Components

E-Business Integration Oracle9iAS InterConnect
Oracle9iAS Unified Messaging
Oracle Internet File System

Management and Security Oracle Enterprise Manager
Oracle9iAS Single Sign-On
Oracle Internet Directory

Oracle9iAS Infrastructure
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J2EE and Internet Application Development

and Deployment

This chapter describes the Java 2 Platform, Enterprise Edition (J2EE) and Internet
application development and deployment environment in Oracle9i Application
Server (Oracle9iAS), explaining its features and concepts. The topics include:

Application Development and Deployment in Oracle9iAS
Oracle9iAS Containers for J2EE

Oracle9iAS Web Services

Oracle XML Developer Kit

Oracle9iAS PL/SQL Platform

Oracle9iAS Forms Services

Oracle HTTP Server

Oracle9iAS Clustering

High Availability
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Application Development and Deployment in Oracle9

IAS

Oracle9iAS provides an integrated, standards-based infrastructure that makes it
easy to develop applications for deployment, and that reliably delivers those
deployed applications to users across an enterprise. The following sections describe
how this infrastructure aids application development and deployment.

What Types of Applications Can Be Developed for Deployment in Oracle9

IAS?

Oracle9i Application Server allows Web application developers to program their
site in a variety of languages and technologies:

Java and J2EE including Web services
XML
PL/SQL

Table 2-1 lists the different technologies and programming languages that you can
use to build applications for deployment with Oracle9iAS.

Table 2-1 Supported Technologies and Programming Languages

Java and J2EE

XML

PL/SQL

JavaServer Pages (JSP)
Servlets

Enterprise JavaBeans
(EJB)

Java Database
Connectivity (JDBC)

Java Transaction API
(TA)

Java Naming and
Directory Interface
(INDI)

Java Message Service
(IMS)

Java Authentication
and Authorization
Service (JAAS)

Web Services

Document Object Model (DOM)

Extensible Stylesheet Language
Transformations (XSLT)

XML Schemas
Simple API for XML (SAX)
XSQL

Internet Data Access Presentation
(IDAP)

XML Path Language (XPath)

Simple Object Access Protocol
(SOAP)

Web Services Description
Language (WSDL)

Universal Description, Discovery,
and Integration (UDDI)

« PL/SQL
Server Pages

« PL/SQL Web
Toolkit

« Oracle Forms
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The following sections explain how Oracle9iAS supports these technologies and
programming languages.

Oracle9 JAS Containers for J2EE

Oracle9iAS Containers for J2EE (OC4J) are fast, lightweight, and scalable J2EE
containers that are written in Java and run on a standard Java Virtual Machine
(JVM). They have been designed for ease of use and to support the standard APls in
Table 2-2.

Table 2-2 Oracle9iAS Containers for J2EE Supported APls

API Version
JavaServer Pages (JSP) 1.2
Java Servlet 2.3
Enterprise JavaBeans (EJB) 2.0
Java Database Connectivity (JDBC) 2.0
Java Transaction APl (JTA) 1.0
Java Message Service (JMS) 1.0
JavaMail 1.2
JavaBeans Activation Framework 1.0
Java API for XML (JAXP) 11
J2EE Connector API 1.0
Java Authentication and Authorization Service (JAAS) 1.0

Figure 2-1 shows the architecture of OC4J within Oracle9i Application Server.
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Figure 2—1 Oracle9iAS Containers for J2EE Architecture
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OC4J is supported by the Java 2 Platform, Standard Edition (J2SE) infrastructure as
shown in Figure 2-1. This means that the OC4J Web container and OC4J EJB

container use the J2SE virtual machine. J2EE applications are modularized for reuse
of application components, such as

« User interfaces, which can be composed of JavaServer Pages (JSPs), dynamic

HTML, and so on,

« Business logic, which is usually contained in an Enterprise JavaBean (EJB) or

normal Java classes.

The J2EE containers also perform services for applications, such as providing access
to the APIs and lifecycle management.
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J2EE Application Development Concepts

The following sections provide introductory definitions and summaries of
application programming technologies that are supported by Oracle9iAS. For
detailed information on the technologies introduced in this section, refer to the
following information sources.

See Also:
«  The J2EE Tutorial at http://java.sun.com

« The Oracle%i Application Server Documentation Library

What Is a J2EE Application?

J2EE applications are composed of components. A J2EE component is a
self-contained functional software unit that is assembled into a J2EE application
with its related classes and XML descriptor files that communicate with other
components. J2EE components are written in the Java programming language and
are compiled in the same way as any program written in Java.

J2EE Distributed Multitiered Application Model

The J2EE platform provided in Oracle9i Application Server uses a multitiered
distributed application model. A multitiered distributed application model divides
application logic into components according to function, and the various
application components that make up J2EE applications can be installed on
different machines depending on which tier in the multitiered J2EE environment
the application component belongs. Figure 2-2 shows two multitiered J2EE
applications divided into the client, Web, business logic, and enterprise data tiers.
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Figure 2-2 J2EE Distributed Multitiered Application Architecture
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You can distribute J2EE applications across the four tiers shown in this figure, but
generally they are considered to be three-tier applications because they are usually
distributed over the following machine locations:

= client machines

« J2EE server machines hosting presentation services, like JSPs and servlets, and
business logic components, like EJBs

« database servers or legacy machines at the back end.

Three-tiered applications that run in this way extend the standard two-tiered client
and server model by placing an application server between the client and the
back-end storage.
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Types of J2EE Clients
J2EE applications support the following clients:

« Application Clients: Applications running on a client machine that directly
access enterprise beans that are running in the business logic tier. Application
clients can also open an HTTP connection to establish communication with a
servlet running on the Internet tier if a J2EE application requires it.

« Dynamic HTML and XML Pages: In the context of J2EE applications, dynamic
HTML and XML pages are generated by servlets or pages created with
JavaServer Pages technology running in the Web tier. These pages can be
extensions to traditional static HTML pages allowing application developers to
offer customized and personalized pages to the client.

Types of J2EE Application Components
You can use the following components in J2EE applications:

« Servlets: A servlet is a Java class used to extend the capabilities of servers that
host applications accessed through a request-response programming model.

« JavaServer Pages: JavaServer pages (JSPs) are text files that contain two types of
information: static template data, which can be expressed in any text-based
format, such as HTML, WML (Wireless Markup Language), or XML, and JSP
elements, which construct dynamic content.

« Enterprise Beans: Enterprise beans are server-side components that
encapsulate the business logic of an application.

Types of J2EE Containers

Containers are the interface between a component and the low-level
platform-specific functionality that supports the component. Before a Web or
enterprise bean component can run, it must be assembled into a J2EE application
and deployed into a J2EE container. The assembly process involves specifying
container settings for each component, which customize the underlying support
provided by the J2EE server. These settings can be standard J2EE settings or
container-specific settings depending on your application requirements. Some of
the container settings that you can specify include security services, transaction
model, naming and directory lookup, or remote connectivity model.
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The J2EE containers are:

« Enterprise JavaBeans Container: The Enterprise JavaBeans (EJB) container
manages the execution of all enterprise beans for J2EE applications. Enterprise
beans and their container run on the J2EE server.

« Web Container: The OC4J Web container manages the execution of servlets and
JSPs for J2EE applications in the servlet container. The container provides
services such as request dispatching, security, concurrency, and life cycle
management. The Web container also gives Web components, typically JSPs and
servlets, access to the J2EE APIs such as naming, transactions, and e-mail.

J2EE Application Packaging Concepts

J2EE components are packaged separately and bundled into a J2EE application.
Each component, with its related files such as GIF and HTML files or server-side
utility classes, are packaged together with a deployment descriptor (DD), and are
assembled into a module that is added to the J2EE application. Typically, a J2EE
application is composed of one or more enterprise beans and Web or application
client component modules.

How OC4J Runs and Manages Servlets

A servlet is a Java program that runs on a J2EE server, such as OC4J. Think of a
servlet as the server-side counterpart to a Java applet. A servlet is one of the
application component types of a J2EE application. It must execute under the
control of a servlet container, which is part of the OC4J Web container. The servlet
container calls the servlet’s methods and provides services that the servlet needs
when running.

See Also:  "Types of J2EE Application Components" on page 2-7

About the Servlet Container

The servlet container provides the servlet with access to properties of the HTTP
request, such as headers and parameters. Also, the container provides the servlet
with access to other Java APIs, such as JDBC to access a database, Remote Method
Invocation (RMI) to call remote objects, or JIMS to perform asynchronous
messaging.
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How the Servlet Container Works

When a request is mapped to a servlet, the servlet container performs the following
steps:

1. Ifan instance of the servlet does not exist, the container:
a. Loads the servlet class.
b. Instantiates an instance of the servlet class.
c. Initializes the servlet instance.

2. The container then invokes the servlet, passing request and response objects.
The request object contains information about the client, request parameters,
and HTTP headers. The response object returns the servlet’s output to the
client.

The servlet extracts information from the client request, accesses external resources,
and then populates the response based on that information.

How OC4J Runs and Manages JavaServer Pages

JavaServer Pages provide a convenient way to generate dynamic content in Web
pages. JSP technology, which is closely coupled with Java servlet technology, allows
you to include Java code fragments and call, in the form of tags and directives,
external Java components from within your Web pages. Typically the markup code
used to compose your Web pages is HTML or XML. JSPs work well as a front-end
for business logic and dynamic functionality in JavaBeans or Enterprise JavaBeans
(EJBs).

A JSP is translated into a Java servlet before being run, and it processes HTTP
requests and generates responses like any servlet. However, JSP technology
provides a more convenient way to code a servlet. Translation occurs the first time
the application is run. A JSP translator is triggered by the .jsp  file name extension
ina URL.

JSPs are fully interoperable with servlets. You can include output from a servlet or
forward the output to a servlet, and a servlet can include output from a JSP or
forward output to a JSP.
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About the JSP Translator

The JSP translator has a translator and a compiler. The JSP translator translates a JSP
into a Java source file. The container compiles the source file into a Java bytecode
(.class ) file, which executes as a servlet in the servlet container using the JSP
runtime library. The servlet container provides access to Java APIs and other
services.

How the JSP Translator Works

When a user requests a URL that maps to a JSP file, such as
http://  host /Hello.jsp , the following steps occur:

1. The Web server invokes the JSP translator, which translates Hello.jsp and
produces the file Hello.java

2. TheJava compiler is invoked, creating a Hello.class servlet.

3. Hello.class runs, using the JSP runtime library, which contains the
supporting files to interpret the tags and directives from the JSP.

4. Ifthe Hello class requires information from a database, then the servlet
container provides JDBC access to the class so it can retrieve the information
and return its output to the client browser.

How OC4J Runs and Manages EJBs

The OC4J EJB container manages the execution of enterprise beans for J2EE
applications. Like the OC4J Web container, the EJB container uses the J2SE virtual
machine. The following sections describe what services the EJB container provides
to J2EE applications and how it works.

Enterprise beans are the J2EE components that implement Enterprise JavaBeans
technology. Enterprise beans run in the EJB container. An enterprise bean is a
portable server-side component that encapsulates the business logic of an
application. There are three types of EJBs: session beans, entity beans, and
message-driven beans.

About the OC4J EJB Container

The OC4J EJB container provides system-level services to EJBs similar to the
services that the Web container provides to servlets and JSPs. The container has
configurable settings that customize the underlying support provided by OC4J, the
J2EE server. The configurable settings include security, transaction management,
Java Naming and Directory Interface (JNDI) lookups, and remote connectivity. In
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addition to the configurable settings, the container also manages EJB life cycles,
database connection resource pooling, data persistence, and access to the J2EE APls.

How the EJB Container Works

How the EJB container works depends on what type of enterprise bean you are
using. The container manages the execution of the enterprise bean for one J2EE
application.

For session beans, the EJB container provides all of the services that the Web
container provides to Web components, such as access to APIs and the virtual
machine, transaction services like Container Managed Transactions (CMTs), and
secure and authorized EJB method invocation.

For entity beans, which represent business objects in a persistent storage
mechanism, you can choose to have the bean manage its own persistence, or you
can choose to have the container manage it. Persistence means that the entity bean’s
state exists beyond the lifetime of the application or the server process, like the data
in a database, which is also persistent.

Depending on what entity manages a beans persistence, you can have either
bean-managed persistence (BMP) beans or container-managed persistence (CMP)
beans. With bean-managed persistence, the entity bean code contains the calls that
access the database and the EJB container triggers callback methods on your code.
Entity beans with bean-managed persistence execute in the EJB container with the
typical container support and services. However, if you are using
container-managed persistence, then the EJB container automatically generates the
necessary database access calls. The EJB methods do not require any JDBC code to
manage EJB data persistence.
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J2EE Services

J2SE provides core services for writing J2EE components. The J2EE containers
manage access to these services for the application components. The services are:

Java Database Connectivity (JDBC) lets you invoke SQL commands from Java
programming methods. You use the JDBC API in an enterprise bean when you
override the default container-managed persistence or have a session bean
access the database. You can also use the JDBC API from a servlet or a JSP to
access a database directly without going through an enterprise bean.

Oracle9i Application Server includes the Oracle JDBC driver and DataDirect
Connect Type 4 JDBC drivers. These drivers provide highly scalable and
reliable connectivity to both Oracle and non-Oracle data sources.

Java Message Service (JMS) is a messaging standard that allows J2EE
application components to create, send, receive, and read messages. It enables
distributed communication that is loosely coupled, reliable, and asynchronous.

Java Transaction APl (JTA) provides a standard demarcation interface for
demarcating transactions. Typically, it is used in J2EE applications that use two
or more, separate database access operations that depend on each other to
demarcate where the entire transaction begins, rolls back, and commits.

OC4J provides additional support for two-phase commits for applications that
require commit coordination across machines and containers. The two-phase
commit engine is responsible for ensuring that when a distributed transaction
ends, changes to all participating databases are all either committed or rolled
back.

Java Naming and Directory Interface (JNDI) provides a standard interface to
naming and directory services. J2EE applications use JNDI to find other
distributed objects. The JNDI Interface has two parts: an application-level
interface used by application programs to access naming and directory services,
and a service provider interface to attach a provider of naming and directory
services.

JavaMail Technology provides J2EE applications with a JavaMail APl and a
JavaMail service provider with which to send e-mail notifications.

Java API for XML (JAXP) enables J2EE components to read and handle
programs or tools that use XML.

J2EE Connector API provides an interface for resource adaptors that allow J2EE
applications to access and interact with databases and other enterprise
information systems.
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Java Authentication and Authorization Service (JAAS) provides a way for a
J2EE application to authenticate users against different security provider
systems and authorize a specific user or group of users to run J2EE applications
under role permission and control enforcement.

Oracle9i Application Server provides an implementation of Java Authentication
and Authorization Service (JAAS) that integrates with the Oracle9iAS J2EE
security infrastructure to enforce security constraints for Web (servlets and JSPs)
and EJB components. The Oracle JAAS implementation:

« Integrates with Java-based applications with Oracle9iAS Single Sign-On,
includes authentication, thereby giving you extensible security for
Java-based applications.

« Manages access control policies centrally in Oracle Internet Directory,
controls access by role, and partitions security policy by subscriber.

« Supports impersonation of a specific user, allows an enterprise bean,
servlet, or JSP to run with the permissions associated with the current client
or a specified user.

See Also:  The Sun Microsystems, Inc. published specifications for
these services, and The J2EE Tutorial for instructions on how to use
them in J2EE applications, at:

http://java.sun.com

Oracle J2EE Services

In addition to the standard J2EE Services, Oracle also provides the following
services to Java developers:

Java Object Cache stores frequently accessed or resource-intensive objects in
memory or on disk. This eliminates the need to repeatedly create and load
information within a Java application. The Java Object Cache retrieves content
faster and greatly reduces the load on Oracle9i Application Server.
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« Oracle9i Business Components for Java (BC4J) is a Java and XML framework
that enables productive development, portable deployment, and flexible
customization of multi-tier, database applications from reusable business
components. Oracle Business Components is an application component
framework providing developers with a set of intelligent software
building-blocks that cooperate to manage all of the common facilities required
to:

« Productively author and test business logic in components which
automatically integrate with relational databases

«  Flexibly reuse business logic through multiple SQL-based views of data,
supporting different application tasks

« Efficiently access and update the views from Servlets, JavaServer Pages
(JSPs), XML clients and thin-Java Swing clients

« Easily customize application functionality in layers without requiring
modification of the delivered application

Note: Oracle9i Business Components for Java ships with Oracle9i
JDeveloper in Oracle9i Developer Suite.

«  Oracle9iAS MVC Framework for J2EE is a Model-View Controller (MVC)
framework that provides development teams with a flexible, common, and
systematic way of developing applications for potentially any deployment
scenario.

Note: Oracle9iAS MVC Framework for J2EE is available from the
Oracle Technology Network at

http://otn.oracle.com/products/ias
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Oracle9 /AS Web Services

The move to transform businesses to e-businesses has driven organizations around
the world to begin to use the Internet to manage corporate business processes.
Despite this transformation, business on the Internet still functions as a set of local
hosts, or Web sites, with point-to-point communications between them. As more
business moves online, the Internet should no longer be used in such a static
manner, but rather should be used as a universal business network through which
services can flow freely, and over which applications can interact and negotiate
amongst themselves.

To enable this transformation, the Internet needs to support a standards-based
infrastructure that enables companies and their enterprise applications to
communicate with other companies and their applications more efficiently. These
standards should allow discrete business processes to expose and describe
themselves on the Internet, allow other services to locate and invoke them, and
provide a predictable response.

Web services drive this transformation by promising a fundamental change in the
way businesses function and enterprise applications are developed and deployed.
A Web service is a discrete business process that:

« Exposes and describes itself: A Web service defines its functionality and
attributes so that other applications can understand it. A Web service makes
this functionality available to other applications.

« Allows other services to locate it on the Web: A Web service can be registered
in an electronic Yellow Pages, so that applications can easily locate it.

» Can be invoked: Once a Web service has been located and examined, the
remote application can invoke the service using an Internet standard protocol.

« Returns a response: When a Web service is invoked, the results are passed back
to the requesting application over the same Internet standard protocol used to
invoke the service.

Web services provide a standards based infrastructure through which any business
can do the following:

« Offer appropriate internal business processes as value-added services that can
be used by other organizations.

« Integrate its internal business processes and dynamically link them with those
of its business partners.
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Oracle9 /AS Web Services Architecture

Oracle9iAS Web Services run as servlets in the OC4J servlet container. This gives
Web services the same scalability, availability, and load balancing facilities that all
J2EE applications have in Oracle9iAS.

See Also:  "How OC4J Runs and Manages Servlets" on page 2-8

Web Services Framework
The following Internet standards provide the Web services framework:

« Simple Object Access Protocol (SOAP) is a lightweight, XML-based protocol
for exchanging information in a decentralized, distributed environment. SOAP
supports different styles of information exchange, including: Remote Procedure
Call style (RPC) and message-oriented exchange. RPC style information
exchange allows for request-response processing, where an endpoint receives a
procedure oriented message and replies with a correlated response message.
Message-oriented information exchange supports organizations and
applications that need to exchange business or other types of documents where
a message is sent but the sender may not expect or wait for an immediate
response.

«  Web Services Description Language (WSDL) is an XML format for describing
network services containing RPC-oriented and message-oriented information.
Programmers or automated development tools can create WSDL files to
describe a service and can make the description available over the Internet.
Client-side programmers and development tools can use published WSDL
descriptions to obtain information about available Web services and to build
and create proxies or program templates that access available services.

« Universal Description, Discover, and Integration (UDDI) is an online
electronic registry that serves as electronic Yellow Pages, providing an
information structure where various business entities register themselves and
the services they offer through their WSDL definitions. There are two types of
UDDI registries, public UDDI registries that serve as aggregation points for a
variety of businesses to publish their services, and private UDDI registries that
serve a similar role within organizations.
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Oracle XML Developer Kit

XML makes data portable and interoperable across heterogeneous systems. XML is
a metamarkup language that supports markup tags that have been defined by the
user to encapsulate and describe data in a Web page. Because it is a self-defined
language, it is extremely flexible.

To provide basic XML infrastructure components to manipulate and transform XML
documents, Oracle9iAS includes the Oracle XML Developer Kit (XDK) to support
development of any applications that use XML. The XDK contains component
libraries and utilities that are based on W3C specifications. You can use these
components to generate, manipulate, render, and store XML-formatted data in an
Oracle database or to share data between applications written in diverse
programming languages. The following sections describe the tools that make the
Oracle XML Developer Kit.

XML and XSLT Parsers

The XML parser APIs are defined by the W3C specifications so that standard
programming interfaces can be used by application developers. However, if some
functionality is not specified, then Oracle Corporation may implement its own
enhancements to the specifications.

The Oracle XML and XSLT parsers provide international character set and
multithreaded support, allow optional validation, and cache Document Type
Definitions (DTDs) and stylesheets for performance.

Oracle XML Developer Kit provides the following APIs:

« Document Object Model (DOM) APIs: Because an XML document is
structured in the sense that "start" tags have corresponding "end" tags and these
tags are nested in an ordered fashion, an XML document can be viewed as a
tree whose hosts consist of these tags and information between and
corresponding to the tags. When the DOM APIs are used to navigate an XML
document, the XML parser parses the document and forms a tree representation
of it in memory.

« Simple APIs for XML (SAX) APIs: SAX APIs are event-based, meaning that
notification of certain events and data encountered during the parsing of an
XML document can be reported with callback functions to the application
program. One advantage over DOM is that an in-memory representation of the
parse tree does not have to be built, thus saving memory and improving
performance. When application programs are notified of these events, then they
must handle them.
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« Namespace APIs: These interfaces resolve namespace prefixes that are used to
gualify element and attribute names in XML documents. XML document
namespaces are identified by Uniform Resource Identifier (URI) references that
gualify element or attribute names and locate resources that may be on different
machines or XML documents. Namespaces make it possible to have identical
names for elements and attributes by qualifying them with URIs that
differentiate the names.

« Parser APIs: Application programmers invoke the parser API to read an XML
document and to provide access to its content and structure through DOM or
SAX APIs. Typically, initialization and termination functions must also be
invoked in association with the parse function. Various flags, such as to discard
whitespace and turn on validation, can be set with some initialization functions
before the parse function is invoked by the application program.

« XSLT APIs: These interfaces read the input stylesheet file and transform the
input XML document according to the stylesheet. A command-line interface to
the integrated XSLT processor is provided. This allows application
programmers to specify the number of threads to use to parse and transform
XML documents and other useful options. To enhance performance, the XSLT
engines allow caching of both stylesheets and DTDs so they can be reused for
multiple XML documents.

XML Schema Processors

Oracle XML schema processors comply with the Structures and Datatypes sections

of the W3C XML Schema Working Drafts, except for certain features such as unique,
key, keyref constraints when the SAX parser is used. XML schemas are a superset of
DTDs, except for the support of primitive and complex datatypes in XML schemas.

This allows you to validate XML documents, with embedded datatype information,
against XML schemas.

XML Class Generators

The XML class generators create a set of Java or C++ classes that create XML
documents corresponding to a DTD or XML schema definitions. This is useful when
an application wants to send an XML message to another application based on an
agreed-upon DTD or as the back end of a Web form to construct XML documents.
You can use the generated classes to programmatically construct XML documents
that comply with the DTD or schema definition.
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XSQL Servlet

XSQL Servlet is a tool that processes SQL queries and outputs the result set as an
XML document. This processor uses an XML file with embedded SQL queries as its
input. You can use XSQL Servlet to perform the following tasks:

Build dynamic XML datapages from the results of one or more SQL queries and
serve the results over the Web as XML datagrams or HTML pages using
server-side XSLT transformations.

Receive XML posted to your Web server and insert it into your database.

XML Transviewer Beans

XML transviewer beans are a set of XML components that constitute XML for Java
Beans. These are used by Java applications or applets to view and transform XML
documents.

These beans are visual and non-visual Java components that are integrated into
Oracle9i JDeveloper to enable the fast creation and deployment of XML-based
database applications.

Oracle9/AS PL/SQL Platform

Web applications written in PL/SQL are sets of stored procedures that interact with
Web browsers through the HTTP protocol:

Visiting a Web page, following a hypertext link, or submitting an HTML form
causes the database server to run a stored procedure.

Any choices that a user makes on an HTML form are passed as parameters to
the stored procedure. Parameters can also be hardcoded in the URL used to
invoke the stored procedure.

The results of the stored procedure are printed as tagged HTML text and are
displayed in the browser as a Web page. Web pages generated this way are
dynamic: code runs inside the database server, producing HTML that varies
depending on the database contents and the input parameters.

This kind of dynamic content is different from dynamic HTML (DHTML). With
DHTML, the code is downloaded as JavaScript or some other scripting
language, and processed by the browser along with the HTML. A PL/SQL Web
application can print JavaScript or other script code in its output, to produce
complex DHTML that would be tedious to produce manually.
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« The dynamic pages can contain links and HTML forms that call more stored
procedures, to drill down or perform some other operation on the displayed
data. The set of interlinked HTML pages forms the user interface of the Web
application.

« There are many techniques for coding dynamic pages, but PL/SQL is especially
good for producing dynamic pages based on database processing. Its support
for DML statements, dynamic SQL, cursors, and tight server integration
provide both power and flexibility for Web applications.

« Producing dynamic content using PL/SQL stored procedures gives you the
flexibility and interactive behavior of CGI programs, without the memory
overhead of starting a new CGI process each time.

Oracle9/AS PL/SQL

Oracle9i Application Server PL/SQL developers can create applications using either
Oracle PL/SQL Server Pages or Oracle PL/SQL Web Toolkit.

Oracle PL/SQL Server Pages

To include dynamic content, including the results of SQL queries, inside Web pages,
you can use server-side scripting through PL/SQL Server Pages (PSP). You can
author the Web pages in a script-friendly HTML authoring tool, and drop the pieces
of PL/SQL code into place. You may find this technique more convenient than
using the HTP and HTF packages to write out HTML content line by line.

Because the processing is done on the database server rather than the Web server,
the browser receives a plain HTML page with no special script tags, and you can
support all browsers and browser levels equally. It also makes network traffic
efficient by minimizing the number of server roundtrips.

Embedding the PL/SQL code in the HTML page that you create lets you write
content quickly and follow a rapid, iterative development process. You maintain
central control of the software, with only a Web browser required on the client
machine.

Oracle PL/SQL Web Toolkit

The PL/SQL toolkit contains PL/SQL packages that allow you to create
applications that generate dynamic HTML. Using the toolkit, you can access data
and insert it into Web pages. The packages remove the need for you to know the
specifics of HTML syntax and allows you to focus on writing applications.
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Oracle9 /AS Forms Services

Oracle Forms applications combine interactive, graphical interfaces with strong
support for data validation. Forms developers can quickly create applicati