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About This Guide

This guide describes how to create and run Java™ 2 Platform, Enterprise Edition (J2EE™
platform) applications that follow the new open Java standards model for the Java™
Database Connectivity (JDBC™), transaction, Java Naming and Directory Interface™
(IJNDI), Java™ Message Service (JMS), and JavaMail™ APIs, on the Sun Java™ System
Application Server 7, Enterprise Edition.

This preface contains information about the following topics:
*  Who Should Use This Guide

e Using the Documentation

* How This Guide Is Organized

* Related Information

»  Documentation Conventions

e Contacting Sun

Who Should Use This Guide

The intended audience for this guide is the person who develops, assembles, and deploys
J2EE applicationsin a corporate enterprise.

This guide assumes you are familiar with the following topics:
»  J2EE specification
« HTML

e Javaprogramming



Using the Documentation

e JavaAPlIsasdefined in the Java™ Servlet, JavaServer Pages™ (JSP™), Enterprise
JavaBeans™ (EJB™), and JDBC specifications

»  Structured database query languages such as SQL
» Relationa database concepts

»  Software development processes, including debugging and source code control

Using the Documentation

The Sun Java System Application Server Standard and Enterprise Edition manuals are
available as online files in Portable Document Format (PDF) and Hypertext Markup
Language (HTML).

The following table lists tasks and concepts described in the Sun Java System Application
Server manuals. The manuals marked (updated for 7 2004Q2) have been updated for the
Sun Java System Application Server Standard and Enterprise Edition 7 2004Q2 release.
The manuals not marked in this way have not been updated since the version 7 Enterprise
Edition release.

Table 1l  SunJava System Application Server Documentation Roadmap

For information about See the following

(Updated for 7 2004Q2) Late-breaking information about the software and the Release Notes
documentation. Includes a comprehensive, table-based summary of supported
hardware, operating system, JDK, and JDBC/RDBMS.

Sun Java System Application Server 7 overview, including the features available Product Overview
with each product edition.

Diagrams and descriptions of server architecture and the benefits of the Sun Java Server Architecture
System Application Server architectural approach.

(Updated for 7 2004Q2) How to get started with the Sun Java System Application Getting Sarted Guide
Server product. Includes a sample application tutorial. There are two guides, one for
Standard Edition and one for Enterprise Edition.

(Updated for 7 2004Q2) Installing the Sun Java System Application Server Standard  Installation Guide
Edition and Enterprise Edition software and its components, such as sample

applications and the Administration interface. For the Enterprise Edition software,

instructions are provided for implementing the high-availability configuration.

(Updated for 7 2004Q2) Evaluating your system needs and enterprise to ensure that ~ System Deployment Guide
you deploy Sun Java System Application Server in a manner that best suits your

site. General issues and concerns that you must be aware of when deploying an

application server are also discussed.

8  Application Server 7 2004Q2 « Developer's Guide to J2EE Services and APIs



Table 1

Using the Documentation

Sun Java System Application Server Documentation Roadmap (Continued)

For information about

See the following

Creating and implementing Java™ 2 Platform, Enterprise Edition (J2EE™ platform)
applications intended to run on the Sun Java System Application Server that follow
the open Java standards model for J2EE components such as servlets, Enterprise
JavaBeans™ (EJBs™), and JavaServer Pages™ (JSPs™). Includes general
information about application design, developer tools, security, assembly,
deployment, debugging, and creating lifecycle modules. A comprehensive Sun Java
System Application Server glossary is included.

(Updated for 7 2004Q2) Creating and implementing J2EE web applications that
follow the Java™ Servlet and JavaServer Pages (JSP) specifications on the Sun
Java System Application Server. Discusses web application programming concepts
and tasks, and provides sample code, implementation tips, and reference material.
Topics include results caching, JSP precompilation, session management, security,
deployment, SHTML, and CGl.

(Updated for 7 2004Q2) Creating and implementing J2EE applications that follow
the open Java standards model for enterprise beans on the Sun Java System
Application Server. Discusses Enterprise JavaBeans (EJB) programming concepts
and tasks, and provides sample code, implementation tips, and reference material.
Topics include container-managed persistence, read-only beans, and the XML and
DTD files associated with enterprise beans.

(Updated for 7 2004Q2) Creating Application Client Container (ACC) clients that
access J2EE applications on the Sun Java System Application Server.

Creating web services in the Sun Java System Application Server environment.

(Updated for 7 2004Q2) Java™ Database Connectivity (JDBC™), transaction, Java
Naming and Directory Interface™ (JNDI), Java™ Message Service (JMS), and
JavaMail™ APIs.

Creating custom NSAPI plug-ins.

(Updated for 7 2004Q2) Information and instructions on the configuration,
management, and deployment of the Sun Java System Application Server
subsystems and components, from both the Administration interface and the
command-line interface. Topics include cluster management, the high-availability
database, load balancing, and session persistence. A comprehensive Sun Java
System Application Server glossary is included.

(Updated for 7 2004Q2) Editing Sun Java System Application Server configuration
files, such as the server. xn file.

Configuring and administering security for the Sun Java System Application Server
operational environment. Includes information on general security, certificates, and
SSL/TLS encryption. HTTP server-based security is also addressed.

Developer’s Guide

Developer’s Guide to Web
Applications

Developer’s Guide to Enterprise
JavaBeans Technology

Developer’s Guide to Clients

Developer’s Guide to Web
Services

Developer’s Guide to J2EE
Services and APIs

Developer’s Guide to NSAPI

Administration Guide

Administrator’s Configuration
File Reference

Administrator’s Guide to
Security

About This Guide



How This Guide Is Organized

Table1l  SunJavaSystem Application Server Documentation Roadmap (Continued)

For information about See the following
Configuring and administering service provider implementation for J2EE™ J2EE CA Service Provider
Connector Architecture (CA) connectors for the Sun Java System Application Implementation Administrator’s
Server. Topics include the Administration Tool, Pooling Monitor, deploying a JCA Guide

connector, and sample connectors and sample applications.

(Updated for 7 2004Q2) Migrating your applications to the new Sun Java System Migrating and Redeploying
Application Server programming model, specifically from iPlanet Application Server  Server Applications Guide
6.x and Sun ONE Application Server 7.0. Includes a sample migration.

(Updated for 7 2004Q2) How and why to tune your Sun Java System Application Performance Tuning Guide
Server to improve performance.

(Updated for 7 2004Q2) Information on solving Sun Java System Application Server  Troubleshooting Guide
problems.

(Updated for 7 2004Q2) Information on solving Sun Java System Application Server  Error Message Reference
error messages.

(Updated for 7 2004Q2) Utility commands available with the Sun Java System Utility Reference Manual
Application Server; written in manpage style.

Using the Sun™ Java System Message Queue 3.5 software. The Sun Java System
Message Queue
documentation at:
http://docs. sun. com db?p=
prod/ s1. slnsgqu

How This Guide Is Organized

This guide provides a Sun Java System Application Server environment overview for
designing programs, and includes the foll owing topics:

e Chapter 1, “Overview of J2EE Servicesand APIS’

This chapter summarizes how to use the JDBC, transaction, JNDI, IMS, and JavaMail
APIswith the Sun Java System Application Server.

e Chapter 2, “Using the JIDBC API for Database Access”

This chapter describes in detail how to use the JIDBC API with the Sun Java System
Application Server.

»  Chapter 3, “Using the Transaction Service’

This chapter describes in detail how to use transactions with the Sun Java System
Application Server.

10  Application Server 7 2004Q2 « Developer’s Guide to J2EE Services and APIs
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Related Information

e Chapter 4, “Using the Java Naming and Directory Interface’

This chapter describes in detail how to use the INDI API with the Sun Java System
Application Server.

»  Chapter 5, “Using the Java Message Service”

This chapter describes in detail how to use the IMS API with the Sun Java System
Application Server.

e Chapter 6, “Using the JavaMail API”

This chapter describesin detail how to use the JavaMail API with the Sun Java System
Application Server.

Related Information

You can find a directory of URLsfor the official specifications at
install_dir/ docs/ i ndex. ht m Additionally, the following resources may be helpful:

General J2EE Information:

Core J2EE Patterns. Best Practices and Design Strategies by Deepak Alur, John Crupi, &
Dan Malks, Prentice Hall Publishing

Java Security, by Scott Oaks, O’ Reilly Publishing
Programming with the JDBC API:
Database Programming with JDBC and Java, by George Reese, O’ Reilly Publishing

JDBC Database Access With Java: A Tutorial and Annotated Reference (Java Series), by
Graham Hamilton, Rick Cattell, & Maydene Fisher

JM S Programming Concepts:

Java Message Service by Richard Monson-Haefel, David A. Chappell, and Mike Loukides,
O'Reilly Publishing

Documentation Conventions

This section describes the types of conventions used throughout this guide:
*  General Conventions

e Conventions Referring to Directories

About This Guide 11



Documentation Conventions

General Conventions

The following general conventions are used in this guide:

* Fileand directory pathsare given in UNIX® format (with forward slashes separating
directory names). For Windows versions, the directory paths are the same, except that
backd ashes are used to separate directories.

* URLsaregivenin theformat:
http://server .domain/path/file.ntml

In these URLS, server isthe server name where applications are run; domain is your
Internet domain name; path isthe server’sdirectory structure; and fileisan individual
filename. Italic itemsin URLSs are placeholders.

*  Font conventionsinclude:

o Thenonospace font is used for sample code and code listings, APl and language
elements (such as function names and class names), file names, pathnames,
directory names, and HTML tags.

o Italictypeisused for code variables.

o Italictypeisalso used for book titles, emphasis, variables and placeholders, and
words used in the literal sense.

v Bold typeisused as either a paragraph lead-in or to indicate words used in the
literal sense.

e Installation root directoriesfor most platforms are indicated by install_dir in this
document. Exceptions are noted in “ Conventions Referring to Directories’ on page 13.

By default, the location of install_dir on most platformsis:
o Solarisand Linux file-based installations:
user’shomedirectory/ sun/ appser ver 7
o Windows, all installations:
systemdrive: \ Sun\ AppSer ver 7

For the platforms listed above, default_config_dir and install_config_dir are identical
toinstall_dir. See “ Conventions Referring to Directories’ on page 13 for exceptions
and additional information.

e Instanceroot directoriesareindicated by instance dir in this document, which isan
abbreviation for the following:

default_config_dir/ domai ns/ domair/ instance

12 Application Server 7 2004Q2 « Developer’s Guide to J2EE Services and APIs



Contacting Sun

»  UNIX-specific descriptions throughout this manual apply to the Linux operating
system as well, except where Linux is specifically mentioned.

Conventions Referring to Directories

By default, when using the Solaris package-based or Linux RPM-based installation, the
application server files are spread across several root directories. This guide uses the
following document conventionsto correspond to the various default installation directories
provided:

e install_dir refersto/ opt / SUN\Wappser ver 7, which contains the static portion of the
installation image. All utilities, executables, and libraries that make up the application
server reside in this location.

e default_config_dir refersto/ var/ opt/ SUN\ppser ver 7/ donai ns, which is the default
location for any domains that are created.

» install_config_dir refersto/ et ¢/ opt/ SUN\Wappser ver 7/ conf i g, which contains
installation-wide configuration information such as licenses and the master list of
administrative domains configured for this installation.

Contacting Sun

Y ou might want to contact Sun Microsystems in order to:
*  Give Us Feedback

e Obtain Training

»  Contact Product Support

Give Us Feedback

If you have general feedback on the product or documentation, please send this to:

ht t p: // waw. sun. con hwdocs/ f eedback/

About This Guide 13
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Contacting Sun

Obtain Training

Application Server training courses are available at:
http://training. sun.com US/ cat al og/ ent er pri se/ web_appl i cation. htni/
Visit this site often for new course availability on the Sun Java System Application Server.

Contact Product Support

If you have problems with your system, contact customer support using one of the
following mechanisms:

e The online support web site at:

htt p: // waw. sun. com suppor trai ni ng/

»  Thetelephone dispatch number associated with your maintenance contract

Please have the following information available prior to contacting support. This helps to
ensure that our support staff can best assist you in resolving problems:

»  Description of the problem, including the situation where the problem occurs and its
impact on your operation

e Machine type, operating system version, and product version, including any patches
and other software that might be affecting the problem. Here are some of the
commonly used commands:

o Solaris: pkgi nfo, show ev

o Linux: rpm

o All: asadnin version --verbose
» Detailed steps on the methods you have used to reproduce the problem
» Any error logs or core dumps
e Configuration files such as:

o instance_dir/ confi g/ server. xm

o aweb application’ sweb. xm file,
when aweb application isinvolved in the problem

»  For an application, whether the problem appears when it is running in a cluster or
standalone

14  Application Server 7 2004Q2 « Developer’s Guide to J2EE Services and APIs
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Chapter 1

Overview of J2EE Services and APIs

The Java™ 2 Platform, Enterprise Edition (or JEE™ Platform) includes servicesand APIs
that are available as resources to all J2EE applications and modules. The Sun Java™
System Application Server 7, a J2EE 1.3 compliant server, provides access to these
resources. This guide describes the following services and APIs:

» JavaDatabase Connectivity (JDBC) API

* Transaction Service

e JavaNaming and Directory Interface (JNDI) API
e JavaMessage Service (IMS) API

» JavaMail API

Java Database Connectivity (JDBC) API

The standard way to connect to a database from a J2EE application or moduleis through a
Java™ Database Connectivity (JDBC™) driver. Sun Java System Application Server
supports the core JDBC 3.0 API and the JDBC 2.0 extensions and works with awide range
of JDBC Compliant™ drivers. A JDBC resource associates a JDBC driver and databaseto a
JNDI name that applications and modules can reference.

For information about the JDBC API in the Sun Java System Application Server, see
Chapter 2, “Using the JDBC API for Database Access.”
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Transaction Service

Transaction Service

The purpose of atransaction isto ensure that datais updated in an all-or-nothing fashion in
order to preserve dataintegrity. The transaction service provides transactional resource
managers for the JIDBC AP, the IMS API, and resource adapters (connector modules). In
the Sun Java System Application Server, you can configure transactions and reference them
using the JINDI API.

For information about transactions in Sun Java System Application Server, see Chapter 3,
“Using the Transaction Service.”

Java Naming and Directory Interface (JNDI) API

The JavaNaming and Directory Interface™ (JNDI) API allows application components and
clientsto look up distributed resources, services, and EIB™ components. The J2EE
resources described in this guide are made available through the INDI API. External INDI
resources and custom resources are a so configurable in the Sun Java System Application
Server.

For information about the INDI API in the Sun Java System Application Server, see
Chapter 4, “Using the Java Naming and Directory Interface.”

Java Message Service (JMS) API

The Java™ Message Service (JMS) API provides acommon way for J2EE applications and
modules to create, send, and receive messages in a distributed environment. The fully
integrated JM S provider for Sun Java System Application Server isthe Sun Java™ System
M essage Queue software. JIM S connection factory and destination objects are made
available through the INDI API.

For information about the IMS API in the Sun Java System Application Server, see
Chapter 5, “Using the Java M essage Service.”

JavaMail API

The JavaMail™ API allows J2EE applications to create, send, receive, and read mail
messages. The JavaMail API includes support for the IMAP4, POP3, and SMTP mail
protocols. JavaMail sessions are made available through the INDI API.

For information about the JavaMail API in the Sun Java System Application Server, see
Chapter 6, “Using the JavaMail API.”
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Chapter 2

Using the JDBC API for Database
Access

This chapter describes how to use the Java™ Database Connectivity (JDBC™) API for
database access with the Sun Java™ System Application Server. This chapter also provides
high level JDBC implementation instructions for servlets and EJB™ components using the
Sun Java System Application Server. The Sun Java System Application Server supports the
core JDBC 3.0 API and the IDBC 2.0 extensions.

This chapter contains the following sections:

e Introducing the JIDBC API

e General Stepsfor Creating a JDBC Resource
e Configurations for Specific JDBC Drivers

»  Creating Applications That Use the JIDBC API
» Using the IDBC API in Application Layers

»  Sample Applications

Introducing the JDBC API

From a programming perspective, the JDBC API is a set of Java classes and methods that
allow embedding of database callsin server applications. More specifically, the JDBC
Specification is aset of interfaces that every JDBC driver vendor must implement. A driver
processes the IDBC statements in your application and routes the SQL arguments they
contain to your database engines. The Sun Java System Application Server supports a
variety of JDBC drivers, which support avariety of Enterprise Information Systems (EIS)
databases.
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Introducing the JDBC API

The following figure illustrates how application components use the JDBC API to interact
with databases.

Sun Java System Application Server

Request
HTML Response HTML
or or
Jsp P sp
Page . Page
Request

Servlets use data
"~ ~models and query
files to access
JDBC resources
through EJBs and
JDBC RowSet
calls

JDBC JDBC
Resources Resources

JDBC
Resources

The JDBC AP letsyou write high-level, easy-to-use programs that operate seamlessly with
and across many different databases without requiring you to know most of the low-level
database implementation details.

For explanations of two-tier and three-tier database access models, see the Sun Java System
Application Server Administrator’s Guide.

The JDBC specifications are available here:

http://java. sun. coni product s/ j dbc/ downl oad. ht m

A useful JDBC tutorid islocated here:

http://java. sun. com docs/ books/t utorial /j dbc/ i ndex. ht m
The rest of this section includes these topics:

e Supported Functionality

* Understanding Database Limitations
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Introducing the JDBC API

Supported Functionality

The JDBC specification is a broad, database-vendor-independent set of guidelines. The
guidelines encompass the broadest database functionality range possible in asimple
framework. At a minimum, the JDBC API assumes the database supports the SQL -3
database access language. Sun Java System Application Server supports these parts of the
JDBC specification:

* The JDBC 3.0 core database access and functionality that a server vendor must
implement to be JDBC compliant is supported. The Sun Java System Application
Server fully meets the compliance standard. From a database vendor’ s perspective, the
JDBC 3.0 API describes a database access model that permits full accessto the
standard SQL -3 language, the standard language portions each vendor supports, and
the language extensions each vendor implements.

e TheJDBC 2.0 Standard Extension API, which describes advanced features, many of
which offer improved database performance, is supported.

NOTE Sun Java System Application Server does not support connection pooling
or transactions for an application’ s database access if it does not use
standard J2EE™ Dat aSour ce objects.

Understanding Database Limitations

When using the JDBC API in your server applications, you may encounter situations where
the results are not what you desire or expect. Y ou may think the problem liesin the JDBC
API or driver implementation. However, the vast mgjority of these problems are limitations
in your database engine.

Because the IDBC API covers the broadest possible database support, it enables you to
attempt operations not every database supports. For example, most database vendors
support most of the SQL-3 language, but no vendor provides fully unqualified support for
all of the SQL-3 standard. Most vendors built SQL-3 support on top of their existing
proprietary relational database management systems, and either those proprietary systems
offer features not in SQL-3 or SQL -3 offers features not available in those systems. Most
vendors have added non standard SQL -3 extensionsto their SQL implementation to support
their proprietary features. The JIDBC API provides ways to access vendor-specific features,
but these features may not be available for all databases you use.

Some JDBC access problems can result if you attempt to access JDBC features that are
either partially supported or not supported by the JDBC driver. Check the JIDBC driver
documentation for details about which JDBC features are supported.
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General Steps for Creating a JDBC Resource

To prepare a JDBC resource for use in J2EE applications deployed to the Sun Java System
Application Server, perform the following tasks:

* Integrating the JDBC Driver

e Creating a Connection Pool

e Creating aJDBC Resource

»  Creating aJDBC Connection Pool and Resource for a Cluster (Enterprise Edition)

For information about how to configure some specific JDBC drivers, see “ Configurations
for Specific JDBC Drivers’ on page 28.

Integrating the JDBC Driver

To use JDBC features, you must choose a JDBC driver to work with the Sun Java System
Application Server, then you must set up the driver. This section covers these topics:

e Supported Database Drivers
» Making the JDBC Driver JAR Files Accessible

Supported Database Drivers

Supported JDBC drivers are those that have been fully tested by Sun. For alist of the JDBC
drivers currently supported by the Sun Java System Application Server, see the Sun Java
System Application Server 7 Release Notes.

For configurations of supported and other drivers, see “Configurations for Specific JDBC
Drivers’ on page 28.

NOTE Because the drivers and databases supported by the Sun Java System
Application Server are constantly being updated, and because database
vendors continue to upgrade their products, always check with Sun
technical support for the latest database support information.

Making the JDBC Driver JAR Files Accessible

To integrate the JDBC driver into a Sun Java System Application Server instance, you can
do either of the following:
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e Makethedriver'sclassfiles accessible to the Common Classloader. Copy the JAR and
ZIPfilesinto the instance dir/ 1i b directory or copy the. cl ass filesinto the
instance dir/ 1'i b/ cl asses directory, then restart the server.

* Makethedriver's classfiles accessible to the System Classloader. Go to the server
instance page in the Administration interface, click the VM Settingstab (WM™ isan
abbreviation of Java™ Virtua Machine), click the Path Settings option, edit the
Classpath Suffix field, click Save, then restart the server.

Using either classoader makes classes accessible to any application or modul e across the
server instance. For more information about Sun Java System Application Server
classloaders, see the Sun Java System Application Server Developer’s Guide.

Creating a Connection Pool

When you create a JDBC connection pooal in the Sun Java System Application Server, you
can define many of the characteristics of your database connections.

Y ou can create a connection pool in one of these ways:
» Using the Administration Interface
» Using The Command Line Interface

The “Using The Administration Interface” section describes each connection pool setting.
The “Using The Command Line Interface” section merely lists syntax and default values.

For additional information about connection poals, including connection pool monitoring,
see the Sun Java System Application Server Administrator’s Guide.

Using the Administration Interface

To create a JDBC connection pool using the Administration interface, perform the
following tasks:

1. Open the JDBC component under your server instance.
2. Click Connection Pooals.

3. Click the New button.

4. Enter the following information:

o Name (required) - Enter a name (or ID) for the connection poal.
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o Database Vendor (required) - Select the database driver vendor from the list. You
must select aJDBC driver that you have integrated as described in “ Integrating the
JDBC Driver” on page 20. Y ou can select Other if your database driver is not
listed.

5. If you want to enable global transactions, check the Global Transaction Support box.

If you check this box, the Datasource Classname value you enter later must implement
thej ava. sql . XADat aSour ce interface.

6. Click the Next button. (You can click the Back button to return to this page.)

Y our Database Vendor selection determines what is displayed when you click the Next
button.

7. Enter or edit the Datasource Classnamevalue. Thisisthe vendor-supplied Dat aSour ce
class name.

8. Specify values for any properties your JDBC driver requires. If aproperty you need is
not listed, use the Add button to add it. The following table lists some standard and
commonly used properties.

Table 2-1  Common Connection Pool Properties

Property Description

User Specifies the user name for this connection pool.
Passwor d Specifies the password for this connection pool.

dat abaseNarne
ser ver Name

port

net wor kPr ot ocol
rol eNarre

dat asour ceNane

description

url

Specifies the database for this connection pool.

Specifies the database server for this connection pool.

Specifies the port on which the database server listens for requests.
Specifies the communication protocol.

Specifies the initial SQL role name.

Specifies an underlying XADat aSour ce, or a
Connect i onPool Dat aSour ce if connection pooling is done.

Specifies a text description.

Specifies the URL for this connection pool. Although this is not a
standard property, it is commonly used.

9. You can change the Pool Settings listed in the following table.
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Table 2-2  Pool Settings
Setting Default Description

Steady Pool Size 8 Specifies the initial and minimum number of connections
maintained in the pool.

Max Pool Size 32 Specifies the maximum number of connections that can be
created to satisfy client requests.

Pool Resize Quantity 2 Specifies the number of connections to be destroyed if the
existing number of connections is above the Steady Pool
Size (subject to the Max Pool Size limit). This is enforced
periodically at the Idle Timeout interval. An idle connection
is one that has not been used for a period specified by Idle
Timeout.

Idle Timeout (secs) 300 Specifies the minimum time that a connection can remain
idle in the free pool. After this amount of time, the pool can
close this connection.

Max Wait Time 60000  Specifies the amount of time, in milliseconds, that the
caller is willing to wait to acquire a connection. If 0, the
caller is blocked indefinitely until a resource is available or
an error occurs.

10. You can change the Connection Validation settings listed in the following table. All of
these settings are optional.

Table 2-3  Connection Validation Settings

Setting Default Description
Connection Validation  Unchecked Specifies whether connections have to be validated before being given to
Required the application. If a resource’s validation fails, it is destroyed, and a new

resource is created and returned.

Validation Method aut o- commi t Legal values are as follows:

e auto-conmit (default), which uses
Connect i on. set Aut oCommi t ()

* et a- dat a, which uses Connecti on. get Met aDat a()

« tabl e, which performs a query on the table specified in the Table
Name setting

Table Name none Specifies the table name to be used to perform a query to validate a
connection. This setting is mandatory if and only if the Validation Method
issettotabl e.
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Table 2-3  Connection Validation Settings (Continued)

Setting Default

Description

Fail All Connections Unchecked

If checked, closes all connections in the pool if a single validation check
fails. Recovery of a minimum number of connections (specified by the
Steady Pool Size setting) is attempted.

This setting is mandatory if and only if Connection Validation Required is
checked. If Connection Validation Required is unchecked, this setting is
ignored.

11. You can change the Transaction Isolation settings listed in the following table. Both of
these settings are optional.

Table 2-4  Transaction Isolation Settings

Setting Default Description
Transaction Isolation default Specifies the transaction isolation level on the pooled database
JDBC connections. Allowed values are r ead- uncomi t t ed, r ead- conmi t t ed,
driver r epeat abl e-read, or seri al i zabl e. Not all databases support all
isolation  these values. For more information about these values, see “Using JDBC
level Transaction Isolation Levels” on page 44.
Applications that change the isolation level on a pooled connection
programmatically risk polluting the pool, which can lead to errors. See
Guarantee Isolation Level for more details.
Guarantee Isolation Level Checked Applicable only when the Transaction Isolation level is explicitly set. If

checked, every connection obtained from the pool is guaranteed to have
the desired isolation level. This may impact performance on some JDBC
drivers. You can uncheck this setting if you are certain that the hosted
applications do not return connections with altered isolation levels.

12. Click the Finish button.

Using The Command Line Interface

To create a JDBC connection pool using the command line, use the asadm n
cr eat e-j dbc- connect i on- pool command. The syntax is as follows, with defaults
shown for optional parameters that have them:

asadni n create-jdbc-connection-pool --user admn user [--password
admin_password] [ --passwordfil e password filgl [--host |ocal host] [--port 4848]
[--secure | -s] [--instance instance namg] - - dat asour cecl assnane class name
[--restype javax.sql.DataSource] [--steadypool size=8] [--naxpool si ze=32]
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[-- maxwai t =60000] [--pool resize=2] [--idletinmeout=300] [--isolationlevel
islation_levd] [--isisol ationguaranteed=true] [--isconnectvalidatereq=fal se]
[--validationnethod=auto-conmt] [--validationtable table namel
[--failconnection=fal se] [--description tet] [--property

(name=value) [ : name=valug] *] connection_poal _id

For more information about the parameters specific to asadm n

cr eat e-j dbc- connect i on- pool , see “Using the Administration Interface” on page 21.
For more information about the general asadm n parameters (- - user , - - passwor d,
--passwordfile,--host,--port,and--secure), see the Sun Java System Application
Server Administrator’s Guide.

For example:

asadnmi n create-jdbc-connection-pool --user joeuser --password secret

--dat asour cecl assnane oracl e. j dbc. pool . O acl eDat aSour ce
--failconnection=true --isconnectvalidatereq=true --property

url =jdbc\\:oracl e\\:thin\\: @uyhost\\:1521\\: V8i : user =st agi ng_| ookup_app: pa
sswor d=st agi ng_| ookup_app O acl ePool | ookup

Note that the colon characters (: ) within property values must be escaped with double
backsdlashes (\\ ) on Solaris™ platforms as shown, because otherwise they areinterpreted as
property delimiters. For details about using escape characters, see the Sun Java System
Application Server Administrator’s Guide.

To delete a JDBC connection pool, use the following command:

asadm n del et e-j dbc- connecti on-pool --user admn user [--password
admin_password] [ --passwordfil e password filgl [--host |ocal host] [--port 4848]
[--secure | -s] [--instance instance nameg] connection pool_id

For example:

asadm n del et e-j dbc-connecti on-pool --user joeuser --password secret
O acl ePool | ookup

To list IDBC connection pools, use the following command:

asadm n |ist-jdbc-connection-pool s --user admin user [ --password admin_password]
[--passwordfile passmord file] [--host |ocal host] [--port 4848] [--secure | -S]
[--instance ingance name]

For example:

asadmin |ist-jdbc-connection-pools --user joeuser --password secret
--instance serverl
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Creating a JDBC Resource

A JDBC resource, also called a data source, lets you make connections to a database using
get Connect i on() . Create a JDBC resource in one of these ways:

Using The Administration Interface

Using The Command Line Interface

The “Using The Administration Interface” section describes each connection pool setting.
The “Using The Command Line Interface” section merely lists syntax and default values.

For general information about JDBC resources, see the Sun Java System Application Server
Administrator’s Guide.

Using The Administration Interface
To create a JDBC resource using the Administration interface, perform these tasks:

1.

2
3.
4

Open the JDBC component under your server instance.
Click JDBC Resources.

Click the New button.

Enter the following information:

o JNDI Name (required) - Enter the INDI name that application components must
use to access the JDBC resource. For more information, see “Looking Up aJDBC
Resource” on page 42.

o Pool Name (required) - Select from thelist the name (or 1D) of the connection pool
used by this JIDBC resource. For more information, see “ Creating a Connection
Pool” on page 21.

o Description (optional) - Y ou can enter atext description of the JIDBC resource.
Check the Data Source Enabled box to enable the IDBC resource.

If aJDBC resource is disabled, no application component can connect to it, but its
configuration remains in the server instance.

Click the OK button.

Go to the server instance page.
Click the General tab.

Click the Apply Changes button.
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Using The Command Line Interface

To create a JDBC resource using the command line, use the asadni n
cr eat e-j dbc- r esour ce command. The syntax is as follows, with defaults shown for
optional parameters that have them:

asadnmin create-jdbc-resource --user admin user [--password admin password]
[--passwordfile passmord filel [--host |ocal host] [--port 4848] [--secure | -S]
[--instance insance name] --connecti onpool i d connection pool_id [ - - enabl ed=t r ue]
[--description ted] [--property (name=value)[: name=valug *] jndi_name

For more information about the parameters specific to asadm n creat e- j dbc-r esour ce,
see “Using The Administration Interface” on page 26. For more information about the
general asadmi n parameters (- - user , - - passwor d, - - passwor df i | e, - - host , - - port ,
and - - secur e), see the Sun Java System Application Server Administrator’s Guide.

For example:

asadnmin create-jdbc-resource --user joeuser --password secret
--connecti onpool i d O acl ePool | ookup O acl eDSl ookup

To delete a JDBC resource, use the following command:

asadnin del ete-j dbc-resource --user admin user [--password admin password]
[--passwordfile passmord filel [--host |ocal host] [--port 4848] [--secure | -S]
[--instance instance name] jndi_name

For example:

asadnmin del ete-j dbc-resource --user joeuser --password secret
O acl eDSl ookup

To list IDBC resources, use the following command:

asadnmin |ist-jdbc-resources --user admin user [--password admn password]
[--passwordfile passmord file] [--host |ocal host] [--port 4848] [--secure | -S]
[--instance ingance name]

For example:
asadmin |ist-jdbc-resources --user joeuser --password secret --instance
serverl

After you create the JIDBC resource, you must reconfigure the server instance using the
following command:

asadnmin reconfig --user usr [--password passwvord] [--passwordfile password file]
[--host |ocal host] [--port 4848] [--secure |
-s][--di scardmanual changes=f al se | --keepmanual changes=fal se] instance name

For example:
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asadnmin reconfig --user joeuser --password secret serverl

Creating a JDBC Connection Pool and Resource
for a Cluster (Enterprise Edition)

If aserver instanceis part of a cluster, you can create the same JDBC connection pool and
resource on each instance in the cluster using the cl adni n command. For details, see the
un Java System Application Server Administrator’s Guide.

Configurations for Specific JDBC Drivers

28

The following JDBC driver and database combinations are supported for Sun Java System
Application Server 7, Enterprise Edition. The combinations listed here have been tested
with the Sun Java System Application Server 7, Enterprise Edition and are found to be
J2EE compatible.

* PointBase Type4 Driver

IBM DB2 8.1 Type2 Driver

» DataDirect Connect JDBC3.0/ Type4 Driver for Oracle 9.x Databases

e Oracle Thin/Type4 Driver for Oracle 9.x Databases

» OCI Oracle Type2 Driver for Oracle 9.x Databases

» DataDirect Connect JDBC3.0/ Type4 Driver for Microsoft SQL Server Databases
»  Sybase JConnect/Typed Driver

For an up to date list of the JDBC drivers currently supported by the Sun Java System
Application Server 7, Enterprise Edition, see the Sun Java System Application Server 7,
Enterprise Edition Release Notes.

Other JDBC drivers have been used with Sun Java System Application Server 7, Enterprise
Edition, but J2EE compliance tests have not been completed with these drivers.

» DataDirect Connect JDBC3.0/ Type4 Driver for IBM DB2 Databases
» DataDirect Connect JDBC3.0/ Type4 Driver for Informix Databases
* IBM Informix Typed Driver

» DataDirect Connect JDBC3.0/ Type4 Driver for Sybase Databases
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e MM MySQL Type4 Driver
» CloudScape Type4 Driver
For details about how to integrate a JDBC driver and how to use the Administration

interface or the command line interface to implement the configuration, see “ General Steps

for Creating a JDBC Resource” on page 20.

PointBase Type4 Driver

The PointBase JDBC driver isincluded with the Sun Java System Application Server by

default. Therefore, you do not need to integrate this JDBC driver with the Sun Java System

Application Server. Thisdriver is verified J2EE compatible and supported.

The JAR file for the PointBase driver ispbcl i ent . j ar.

Configure the connection pool using the following settings:

* Name: You will use this name when you configure the JDBC resource | ater.
» Resource Type: Specify the appropriate value.

+ Database Vendor: PointBase

* Global Transaction Support, Datasour ce Classname: See the following table.

Table 2-5 Datasource Classname Values for the PointBase Driver

Global Transaction Datasource Classname Value

Support

No (unchecked) com poi nt base. j dbc. j dbcDat aSour ce
Yes (checked) com poi nt base. xa. xaDat aSour ce

* Properties:
o user - Specify the database user.
o password - Specify the database password.
o dat abaseNane - Specify the URL of the database. The syntax is as follows:

j dbc: poi nt base: server: // server: port/ doname, new

Chapter 2 Using the JDBC API for Database Access
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IBM DB2 8.1 Type2 Driver

Thisdriver isverified J2EE compatible and supported. The JAR filesfor the DB2 driver are
db2j cc.jar,db2jcc_license_cu.jar, and db2j ava. zi p. Set environment variables as
follows:

LD LI BRARY_PATH=/ usr/db2user/sqllib/lib:${j 2ee. home}/lib

DB2D R=/ opt /| BM db2/ V8. 1

DB2I NSTANCE=db2user

| NSTHOVE=/ usr / db2user

W\BPATH=/ usr / db2user/sql li b

THREADS FLAG=nati ve

Configure the connection pool using the following settings:

* Name: You will use this name when you configure the JDBC resource | ater.
» Resource Type: Specify the appropriate value.

» Database Vendor: DB2

* Global Transaction Support, Datasour ce Classname:; See the following table.

Table 2-6 Datasource Classname Values for the IBM DB2 Driver

Global Transaction Datasource Classname Value

Support

No (unchecked) com i bm db2.j cc. DB2Si npl eDat aSour ce
Yes (checked) com i bm db2.j cc. DB2Si npl eDat aSour ce

* Properties:
o user - Set asappropriate.
o password - Set as appropriate.
o dat abaseNane - Set as appropriate.
o driverType - Setto 2.

o deferPrepares - Settofal se.
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Data Direct Connect JDBC3.0/ Type4 Driver for
Oracle 9.x Databases

This driver is verified J2EE compatible and supported. Y ou must set
conpati bl e=9. 0. 0. 0. 0 inthei ni t. or a file and define the following VM property in
the Sun Java System Application Server:

-Doracl e. j dbc. J2EE13Conpl i ant =t r ue

The JAR filesfor the Oracle driver arebase. jar,oracl e.jar,andutil . ar.Configure
the connection pool using the following settings:

* Name: You will use this name when you configure the JDBC resource | ater.
» Database Vendor: DataDirect 3
* Global Transaction Support, Datasour ce Classname: See the following table.

Table 2-7 Datasource Classname Values for the Data Direct Driver for Oracle 9.x Databases

Global Transaction Datasource Classname Value

Support

No (unchecked) com ddt ek. j dbcx. or acl e. Or acl eDat aSour ce
Yes (checked) com ddt ek. j dbcx. or acl e. Or acl eDat aSour ce

e Properties:
o server Nane - Specify the host name or IP address of the database server.
o port Nunber - Specify the port number of the database server.
o User - Set asappropriate.
o Password - Set as appropriate.
o S D- Set asappropriate.

o Xxa-driver-does-not -support-non-tx-operations - Settothevauetrue.
Optional: only needed if Global Transaction Support is checked.
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Oracle Thin/Type4 Driver for Oracle 9.x
Databases

This driver is verified J2EE compatible and supported. Y ou must set
conpati bl e=9. 0. 0. 0. 0 inthei ni t. or a file and define the following VM property in
the Sun Java System Application Server:

-Doracl e. j dbc. J2EE13Conpl i ant =t r ue

The JAR file for the Oracle driver isoj dbc14. j ar . Configure the connection pool using
the following settings:

* Name: You will use this name when you configure the JDBC resource | ater.
» Resource Type: Specify the appropriate value.
» Database Vendor: Oracle

* Global Transaction Support, Datasour ce Classname: See the following table.

Table 2-8 Datasource Classname Values for the Oracle Thin Driver

Global Transaction Datasource Classname Value

Support

No (unchecked) oracl e. jdbc. pool . O acl eDat aSour ce

Yes (checked) oracl e. jdbc. xa. client. O acl eXADat aSour ce

e Properties:
o user - Set asappropriate.
o password - Set as appropriate.
o URL - Specify the complete database URL using the following syntax:
j dbc: oracl e: t hin; [ user/ password] @/ hogf : port] / service
For example:
jdbc:oracl e:thin; @/1ocal host: 1521: cust oner _db

o Xa-driver-does-not-support-non-tx-operations - Settothevauetrue.
Optional: only needed if both non-XA and XA connections are retrieved from the
same connection pool. May degrade performance.

Asan dternative to setting this property, you can create two connection pools, one
for non-XA connections and one for XA connections.

32  Application Server 7 2004Q2 « Developer’s Guide to J2EE Services and APIs



Configurations for Specific JDBC Drivers

NOTE Y ou must set the or acl e- xa- r ecover y- wor kar ound property in the
Transaction Service for recovery of global transactions to work correctly.
For details, see “ Transaction Recovery” on page 53

When using this driver, it is not possible to insert more than 2000 bytes of
datainto acolumn. To circumvent this problem, use the OCI driver (JDBC

type 2).

OCI Oracle Type2 Driver for Oracle 9.x
Databases

Thisdriver is verified 2EE compatible and supported. Make sure that the shared library is
available through LD _LIBRARY _PATH and that the ORACLE_HOME property is set.
You must also set conpat i bl €=9. 0. 0. 0. 0 inthei ni t. or a file and define the following
JVM property in the Sun Java System Application Server:

-Doracl e. j dbc. J2EE13Conpl i ant =t r ue

The JAR file for the OCI Oracledriver isoj dbc14. j ar . Configure the connection pool
using the following settings:

e Name: You will use this name when you configure the JDBC resource | ater.
» Resource Type: Specify the appropriate value.
» Database Vendor: Oracle

* Global Transaction Support, Datasour ce Classname: See the following table.

Table 2-9 Datasource Classname Values for the OCI Oracle Driver

Global Transaction Datasource Classname Value

Support

No (unchecked) oracl e. jdbc. pool . O acl eDat aSour ce

Yes (checked) oracl e.jdbc. xa. client. O acl eXADat aSour ce

e Properties:
o user - Set asappropriate.
o password - Set as appropriate.
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o URL - Specify the complete database URL using the following syntax:
jdbc: oracl e: oci : [ user/ password] @/ hod[ : port] / service
For example:
jdbc: oracl e: oci: @/ ocal host : 1521: cust orer _db

o Xa-driver-does-not-support-non-tx-operations - Settothevauetrue.
Optional: only needed if both non-XA and XA connections are retrieved from the
same connection pool. May degrade performance.

Asan aternative to setting this property, you can create two connection pools, one
for non-XA connections and one for XA connections.

Data Direct Connect JDBC3.0/ Type4 Driver for
Microsoft SQL Server Databases

Thisdriver isverified J2EE compatible and supported. The JAR filesfor the Microsoft SQL
Server driver areuti | . jar, sql server.jar, and base. j ar. Configure the connection
pool using the following settings:

* Name: You will use this name when you configure the JDBC resource | ater.
+ Database Vendor: DataDirect 3

* Global Transaction Support, Datasour ce Classname: See the following table.

Table 2-10 Datasource Classname Vaues for the Data Direct Driver for MSSQL/SQL Databases

Global Transaction Datasource Classname Value

Support

No (unchecked) com ddt ek. j dbcx. sql server. SQLSer ver Dat aSour ce
Yes (checked) com ddt ek. j dbcx. sql server. SQLSer ver Dat aSour ce

* Properties:
o server Nane - Specify the host name or IP address of the database server.
o port Nunber - Specify the port number of the database server.
o User - Set asappropriate.
o Password - Set as appropriate.
o dat abaseNane - Set as appropriate. Thisis optional.

34  Application Server 7 2004Q2 « Developer’s Guide to J2EE Services and APIs



Configurations for Specific JDBC Drivers

o Sel ect Met hod - Set as appropriate. Example values are di r ect, cur sor, and so
on.

Sybase JConnect/Type4 Driver

Thisdriver is verified J2EE compatible and supported. The JAR file for the Sybase driver is
j conn2. j ar . Configure the connection pool using the following settings:

e Name: You will use this name when you configure the JDBC resource | ater.
» Database Vendor: Sybase
* Global Transaction Support, Datasour ce Classname: See the following table.

Table 2-11 Datasource Classname Values for the Sybase JConnect/Type4 Driver

Global Transaction Datasource Classname Value

Support

No (unchecked) com sybase. j dbc2. j dbc. SybDat aSour ce
Yes (checked) com sybase. j dbc2. j dbc. SybXADat aSour ce

e Properties:
o server Nane - Specify the host name or IP address of the database server.
o port Nunber - Specify the port number of the database server.
o UWser - Set asappropriate.
o Password - Set as appropriate.

o dat abaseNane - Set as appropriate. Do not specify the complete URL, only the
database name.

. BE_AS_JDBC COMPLI ANT_AS PCSSI BLE- Settotr ue.
. FAKE_METADATA- Settotr ue.

NOTE If you are using JConnect version 5.2, you must set the
sybase- xa- r ecover y- wor kar ound property in the Transaction Service
for recovery of global transactions to work correctly. For details, see
“Transaction Recovery” on page 53.
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Data Direct Connect JDBC3.0/ Type4 Driver for
IBM DB2 Databases

Thisdriver isnot verified J2EE compatible and not fully supported. Configure the
connection pool using the following settings:

* Name: You will use this name when you configure the JDBC resource | ater.
» Database Vendor: DataDirect 3
* Global Transaction Support, Datasour ce Classname: See the following table.

Table 2-12 Datasource Classname Values for the Data Direct Driver for IBM DB2 Databases

Global Transaction Datasource Classname Value

Support

No (unchecked) com ddt ek. j dbcx. db2. DB2Dat aSour ce
Yes (checked) Not available

e Properties:
o server Nane - Specify the host name or IP address of the database server.
o port Nunber - Specify the port number of the database server.
o User - Set asappropriate.
o Password - Set as appropriate.
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Data Direct Connect JDBC3.0/ Type4 Driver for
Informix Databases

Thisdriver isnot verified J2EE compatible and not fully supported. Configure the
connection pool using the following settings:

e Name: You will use this name when you configure the JDBC resource | ater.
» Database Vendor: DataDirect 3
* Global Transaction Support, Datasour ce Classname: See the following table.

Table 2-13 Datasource Classname Vaues for the Data Direct Driver for Informix Databases

Global Transaction Datasource Classname Value

Support

No (unchecked) com ddt ek. j dbcx. i nformi x. | nf or m xDat aSour ce
Yes (checked) com ddt ek. j dbcx. i nform x. | nf or m xDat aSour ce

e Properties:
o server Nane - Specify the host name or IP address of the database server.
o port Nunber - Specify the port number of the database server.
o UWser - Set asappropriate.
o Password - Set as appropriate.

o Inforn xServer - Set as appropriate.

Chapter 2 Using the JDBC API for Database Access 37



Configurations for Specific JDBC Drivers

IBM Informix Type4 Driver

Thisdriver isnot verified J2EE compatible and not fully supported. Configure the
connection pool using the following settings:

* Name: You will use this name when you configure the JDBC resource | ater.
» Database Vendor: Informix 9.x

* Global Transaction Support, Datasour ce Classname: See the following table.

Table 2-14 Datasource Classname Vaues for the IBM Informix Type4 Driver

Global Transaction Datasource Classname Value

Support

No (unchecked) com i nforni x.jdbcx. | fxDat aSour ce
Yes (checked) com i nf or m x. j dbcx. | f xXADat aSour ce

* Properties:
o server Nane - Specify the Informix database server name.
o port Nunber - Specify the port number of the database server.
o User - Set asappropriate.
o Password - Set as appropriate.
o dat abaseNane - Set as appropriate. Thisis optional.
o 1fxI FXHost - Specify the host name or IP address of the database server.

38  Application Server 7 2004Q2 « Developer’s Guide to J2EE Services and APIs



Configurations for Specific JDBC Drivers

Data Direct Connect JDBC3.0/ Type4 Driver for
Sybase Databases

Thisdriver isnot verified J2EE compatible and not fully supported. Configure the
connection pool using the following settings:

e Name: You will use this name when you configure the JDBC resource | ater.
» Database Vendor: DataDirect 3
* Global Transaction Support, Datasour ce Classname: See the following table.

Table 2-15 Datasource Classname Values for the Data Direct Driver for Sybase Databases

Global Transaction Datasource Classname Value

Support

No (unchecked) com ddt ek. j dbcx. sybase. SybaseDat aSour ce
Yes (checked) com ddt ek. j dbcx. sybase. SybaseDat aSour ce

e Properties:
o server Nane - Specify the host name or IP address of the database server.
o port Nunber - Specify the port number of the database server.
o UWser - Set asappropriate.
o Password - Set as appropriate.
o dat abaseNane - Set as appropriate. Thisis optional.

o Sel ect Met hod - Set as appropriate. Example values are di r ect, cur sor, and so
on.
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MM MySQL Type4 Driver

Thisdriver isnot verified J2EE compatible and not fully supported. Configure the
connection pool using the following settings:

* Name: You will use this name when you configure the JDBC resource | ater.

» Database Vendor: Other

* Global Transaction Support, Datasour ce Classname: See the following table.

Table 2-16 Datasource Classname Vaues for the MM MySQL Type4 Driver

Global Transaction
Support

Datasource Classname Value

No (unchecked)
Yes (checked)

com nysql . j dbc. j dbc2. opti onal . Mysql Connect i onPool Dat aSour ce
com nysql . j dbc. j dbc2. opti onal . Mysql XaConnect i onPool Dat aSour ce

e Properties:

[n}

[n}

server Nane - Specify the host name or |P address of the database server.
por t Nunber - Specify the port number of the database server.

User - Set as appropriate.

Passwor d - Set as appropriate.

dat abaseNane - Set as appropriate.

URL - If Global Transaction Support is checked, set this property instead of

ser ver Nane, por t Nunber , and dat abaseNane. The MM MySQL Type4 driver
does not provide a method to set the required r el axAut oConmi t property, so you
must set it indirectly by setting the URL property asin:

jdbc: nysql : // hogt: port/ database?r el axAut oCommi t ="t r ue"
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CloudScape Type4 Driver

Thisdriver isnot verified J2EE compatible and not fully supported. The JAR files for the
CloudScape driver aredb?j . j ar, db2j tool s.j ar, db2j cview jar,jh.jar,

db2j cc. j ar, and db2j net . j ar . Configure the connection pool using the following
settings:

* Name: You will use this name when you configure the JDBC resource | ater.
+ Database Vendor: Other

* Global Transaction Support, Datasour ce Classname: See the following table.

Table 2-17 Datasource Classname Values for the CloudScape Type4 Driver

Global Transaction Datasource Classname Value

Support

No (unchecked) COM cl oudscape. cor e. Basi cDat aSour ce
Yes (checked) COM cl oudscape. cor e. XADat aSour ce

* Properties:
o UWser - Set asappropriate.
o Password - Set as appropriate.
o dat abaseNane - Set as appropriate.
o Renot eDat aSour cePr ot ocol - Set as appropriate, for example: rmi .

o O oudscapeProperties - Set as appropriate, for example: cr eat e=t r ue.

Creating Applications That Use the JDBC API

An application that uses the JDBC API is an application that looks up and connectsto one
or more databases. This section covers these topics:

e Using Connections

e Using JDBC Transaction Isolation Levels
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Using Connections

To use connections, you should be familiar with these topics:
» Looking Up aJDBC Resource

*  Pooling Connections

e Sharing Connections

e Opening and Closing Connections

For general information about connections and JDBC URLSs, see the Sun Java System
Application Server Administrator’s Guide.

Looking Up a JDBC Resource

The standard Java Naming and Directory Interface™ (JNDI) subcontext for JIDBC
resourcesisj ava: conp/ env/ j dbc.

The JDBC 3.0 API specifiesthat all JIDBC resources are registered in the j dbc naming
subcontext of a INDI namespace, or in one of its child subcontexts. The INDI namespaceis
hierarchical, like afile system’s directory structure, so it is easy to find and nest references.
A JDBC resourceisbound to alogical INDI name. The nameidentifies a subcontext, j dbc,
of the root context, and alogical name. In order to change the JDBC resource, you can just
change its entry in the INDI namespace without having to modify the application.

For more information about the INDI API, see the JDBC 2.0 Standard Extension APl and
Chapter 4, “Using the Java Naming and Directory Interface.”

The following code example demonstrates how a JDBC resourceis looked up and a
connection created from it. Asillustrated, the string that is looked up is the same as
specified inther es- r ef - name element in the deployment descriptor file.

Initial Context ctx = null;

String dsNamel = "j ava: conp/ env/j dbc/ Hel | oDoDs";
Dat aSour ce dsl = null;

Connection connl = null;

try {
ctx = new Initial Context();
ds1l = (DataSource)ctx. | ookup(dsNanel);

User Transaction tx = ej bContext.get User Transacti on();
tx. begin();

Connection connl = dsl. get Connection();
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/] use connl to do sone database work -- note that
/1 connl.commit(), connl.rollback(), and conni.set Aut oCommit ()
/! cannot be used here

tx.commt();
connl. cl ose();
connl = nul|;

} catch(Exception e) {
e. print StackTrace(System out);

}
finally {
if (connl !'=null) {
try {
connl. cl ose();
} catch (Exception e) {
/1 ignore
}
}
}

Pooling Connections

Creating and destroying database connections are expensive operations. Connection
pooling allows reuse of persistent connections. When an application closes a connection,
the connection is returned to the pool.

For details about connection pool settings (maximum number of connections, connection
timeout, and so on), see “Creating a Connection Pool” on page 21.

NOTE Connection poaling is an automatic feature of the Sun Java System
Application Server. The APl is not exposed.

Sharing Connections

When multiple connections acquired by an application use the same JDBC resource, the
connection pool provides connection sharing within the same transaction scope. For
example, suppose Bean_A starts atransaction and obtains a connection, then calls a method
in Bean_B. If Bean_ B acquires a connection to the same JDBC resource with the same
sign-on information, and if Bean_A compl etes the transaction, the connection can be
shared.
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Connections are shared only if r es- shar i ng- scope is set to Shar eabl e in the J2EE
deployment descriptor. To turn off connection sharing, set r es- shar i ng- scope to
Unshar eabl e.

Opening and Closing Connections

When you open a JDBC connection using Dat aSour ce. get Connect i on(), the Sun Java
System Application Server allocates connection resources. Y ou can use the default user
name and password defined for your connection pool or you can passin other values. For
details about setting the default user name and password, see “ Creating a Connection Pool”
on page 21.

When a connection is no longer needed, call Connect i on. cl ose() to free the connection
resources. Always reestablish connections before continuing database operations after you
call Connecti on. cl ose().

TIP Using Connect i on. cl ose() inafinal Iy block is good programming
practice. Depending on your database vendor, you may have to close
statements aswell. Connections are not automatically closed; an application
must close its connections.

Use Connecti on. i s osed() totest whether the connection is closed. This method
returns false if the connection is open, and returns true only after Connect i on. cl ose() is
explicitly called.

Some connection behavior depends on whether it isalocal or global connection:

* You can manage the transaction context for local connections using the
set Aut oCommi t (), commi t (), and r ol | back() methods.

»  Transaction management methods such as set Aut oComi t (), conmi t (), and
rol | back() arenot alowed for global connections.

Using JDBC Transaction Isolation Levels

For general information about transactions, see Chapter 3, “Using the Transaction Service,”
and the Sun Java System Application Server Administrator’s Guide.

Not all database vendors support all transaction isolation levels available in the JDBC API.
The Sun Java System Application Server permits specifying any isolation level your
database supports, but throws an exception against values your database does not support.
The following table defines transaction isol ation levels.
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Table 2-18 Transaction Isolation Levels

Transaction Isolation Level Description

TRANSACTION_READ UNCOWM TTED Dirty reads, non-repeatable reads and phantom reads can occur.

TRANSACTION_READ COW TTED Dirty reads are prevented; non-repeatable reads and phantom reads can
occur.

TRANSACTION_REPEATABLE_READ Dirty reads and non-repeatable reads are prevented; phantom reads can
occur.

TRANSACTION_SERI ALI ZABLE Dirty reads, non-repeatable reads and phantom reads are prevented.

Specify or examine the transaction isolation level for a connection using the

Connecti on. set Transacti onl sol ati on() and

Connect i on. get Transact i onl sol ati on() methods, respectively. Note that you cannot
call set Transacti onl sol ati on() during atransaction.

Y ou can set the default transaction isolation level for aJDBC connection pool. For details,
see “ Creating a Connection Pool” on page 21.

To verify that alevel is supported by your database management system, test your database
programmatically using the suppor t sTransact i onl sol ati onLevel () method in
j ava. sql . Dat abaseMet aDat a, as shown in the following example:

j ava. sql . Dat abaseMet aDat a db;
i f (db.supportsTransactionl sol ati onLevel ( TRANSACTI ON_SER ALI ZABLE)
{ Connecti on. set Transacti onl sol ati on( TRANSACTI CN_SERI ALI ZABLE) ; }

For more information about these isolation levels and what they mean, see the JIDBC 3.0
API specification.

NOTE Applications that change the isolation level on a pooled connection
programmatically risk polluting the pool, which can lead to errors.
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Using the JDBC API in Application Layers

The JDBC API is part of the Sun Java System Application Server runtime environment.
This means the JDBC API is always available any time you use Java to program an
application. In atypical multi-tiered server application, you use the JIDBC API to access an
ElIS database from a client, from the presentation layer, in servlets, and in EJB components.

However, in practice it makes sense—for security and portability reasons—to restrict
database accesses to the middle layers of amulti-tiered server application. In the Sun Java
System Application Server programming model, this means placing all JDBC callsin
servlets or preferably EJB components.

Using the JDBC API in EJB Components

There are two reasons to place JDBC callsin EJB components:

» Placing al JDBC callsinside EJB components makes your application more modular
and more portable. Because you use EJB components as building blocks for many
applications with little or no changes, you can use an EJB component to maintain a
common interface to your EIS database.

»  EJB components provide built-in mechanisms for transaction control. Placing JDBC
callsin well-designed EJB components frees you from programming explicit
transaction control using the JDBC API or j ava. t ransact i on. User Tr ansact i on,
which provides low-level transaction support under the JDBC API.

NOTE For container-managed transactions, use a globally available JDBC
resource to create aglobal connection so that the EJB transaction manager
controls the transaction.

For more information about transactions in EJB components, see “ Transaction
Management” on page 52 and the Sun Java System Application Server Developer’s Guide
to Enterprise JavaBeans Technology.
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Using the JDBC API in Servlets

Servlets are at the heart of a Sun Java System Application Server application. They stand
between a client interface, such asan HTML or JSP™ page (a page created with the
JavaServer Pages™ technology), and the EJB components that do the bulk of an
application’ swork.

The Sun Java System Application Server applications use JDBC calls embedded in EJB
components for most database accesses. Thisis the preferred method for database accesses
using the Sun Java System Application Server because it enables you to take advantage of
the transaction control built into EJB components and their containers. Servlets, however,
can also provide database access through the JIDBC API.

In some situations, accessing a database directly from a servlet can offer a speed advantage
over accessing a database from EJB components. Thereisless call overhead, if an
application is spread across servers so that EJB components are accessible only through the
Java Remote Method Interface (RMI).

If access to adatabase is from a servlet, use the JIDBC 2.0 RowSet interface to interact with
the database. A row set is a Java object that encapsulates a set of rows that have been
retrieved from a database or other tabular data source, such as a spreadsheet. The RowSet
interface provides JavaBean properties that allow a RowSet instance to be configured to
connect to a database and retrieve a set of rows.

Sample Applications

JDBC sample applications are in the following directory:

ingall_dir/ sanpl es/ j dbc
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Using the Transaction Service

The J2EE™ platform provides several abstractions that simplify development of
dependable transaction processing for applications. This chapter discusses J2EE
transactions and transaction support in the Sun Java™ System Application Server.

This chapter contains the following sections:

Introducing Transactions
Configuring the Transaction Service
Looking Up a Transaction
Transaction Logging

Sample Applications

Introducing Transactions

The purpose of atransaction isto ensure that data is updated in an all-or-nothing fashion.
For example, amessage is either delivered or not delivered. A transaction has these four
characteristics.

Atomicity - A transaction can end in two ways: with acommit or arollback. When a
transaction is committed, modifications made to the data within the transaction
boundaries are saved and made permanent. When atransaction isrolled back, all
modifications made to the data are undone.

Consistency - If atransaction fails, dataintegrity is preserved.

Isolation - Phases in a transaction cannot be observed by other applications and threads
until the transaction is committed or rolled back.

Durability - Committed changes can survive system failures.
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In addition, J2EE transaction semantics do not support nested transactions. Y ou must
commit or roll back atransaction before you can begin another one.

For more information about the Java™ Transaction APl (JTA) and Java™ Transaction
Service (JTS), see the Sun Java System Application Server Administrator’s Guide and the
following sites:

http://java. sun. com products/jta/

http://java. sun. com products/jts/

Y ou may also want to read the chapter on transactions in the J2EE tutorial:
http://java. sun.comj2ee/tutorial /1 3-fcs/index.htn

This section covers the following topics:

»  Transaction Resource Managers

e Transaction Scope

e Transaction Management

e Transaction Recovery

Transaction Resource Managers

There are three types of transaction resource managers:

» Databases- Use of transactions prevents databases from being left in inconsistent states
due to incomplete updates. Sun Java System Application Server supports a variety of
JDBC™ XA drivers, listed in “Configurations for Specific JDBC Drivers’ on page 28.
For information about JDBC transaction isolation levels, see“Using JDBC Transaction
Isolation Levels’ on page 44.

e Java™ Message Service (JMS) Providers - Use of transactions ensures that messages
arereliably delivered. Sun Java System Application Server isintegrated with Sun Java
System Message Queue, afully capable IMS provider. For more information about
transactions and the IMS AP, see “Using Transactions for Message
Acknowledgement” on page 90.

e J2EE™ Connector Architecture (CA) components - Use of transactions prevents
legacy EIS systems from being left in inconsistent states due to incompl ete updates.
For more information about J2EE CA connectors, see the Sun Java System Application
Server J2EE CA Service Provider Implementation Administrator’s Guide.

For details about how transaction resource managers, the transaction service, and
applications interact, see the Sun Java System Application Server Administrator’s Guide.
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Transaction Scope

A local transaction involves only one non-XA resource and requires that all participating
application components execute within one process. Local transaction optimization is
specific to the resource manager and is transparent to the J2EE application.

In Sun Java System Application Server, a JDBC resource is non-XA if it meets any of the
following criteria:

e Inthe JDBC connection pool configuration, the datasource class does not implement
thej avax. sql . XADat aSour ce interface.

e The Global Transaction Support box is not checked, or ther es-t ype attributein
server. xn does not exist or isnot set toj avax. sqgl . XADat aSour ce.

A transaction remains local if the following conditions remain true:

* Oneand only one non-XA resource is used. If any additional non-XA or XA resource
is used, the transaction is aborted.

»  No transaction importing or exporting occurs.
If the transaction timeout is greater than zero:

e If theresource involved is non-XA, this resourceiswrapped in a Sun Java System XA
wrapper, and the global transaction infrastructure is used.

e If theresourceinvolved is XA, it islike any other global transaction.

Transactions that involve multiple resources (which must all be XA), or multiple participant
processes, are distributed or global transactions.

If only one XA resourceis used in atransaction, one-phase commit occurs, otherwise the
transaction is coordinated with a two-phase commit protocol.

A two-phase commit protocol between the transaction manager and all the resources
enlisted for atransaction ensures that either all the resource managers commit the
transaction or they all abort. When the application requests the commitment of a
transaction, the transaction manager issues a PREPARE_TO COWM T request to all the
resource managers involved. Each of these resources may in turn send areply indicating
whether it is ready for commit (PREPARED) or not (NO). Only when all the resource
managers are ready for acommit does the transaction manager issue a commit request
(caw T) to al the resource managers. Otherwise, the transaction manager issues arollback
request (ABORT) and the transaction is rolled back.
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Transaction Management

Sun Java System Application Server supports both types of transaction management:
»  Container-Managed Transactions
»  Component-Managed Transactions

These sections provide brief summaries. For more information, see the Sun Java System
Application Server Administrator’s Guide and the Sun Java System Application Server
Developer’s Guide to Enterprise JavaBeans Technology.

Container-Managed Transactions

In an enterprise bean with container-managed (or declarative) transactions, the EJB™
container sets the boundaries of the transactions. Y ou can use contai ner-managed
transactions with any type of enterprise bean: session, entity, or message-driven.
Container-managed transactions simplify development because the enterprise bean code
does not explicitly mark the transaction’s boundaries. The code does not include statements
that begin and end the transaction.

Typically, the container begins a transaction immediately before an enterprise bean method
gtarts. It commits the transaction just before the method exits. Each method can be
associated with a single transaction. Nested or multiple transactions are not alowed within
amethod.

Component-Managed Transactions

There may be times when component-managed (or programmatic) transaction management
using the JDBC API or j avax. transact i on. User Tr ansact i on is appropriate for an
application. In these cases, you can program the transaction management in the application
yourself.

In a component-managed transaction, the code in the session or message-driven bean
explicitly marks the boundaries of the transaction. An entity bean cannot have
component-managed transactions; it must use container-managed transactions instead.
Although beans with container-managed transactions require less coding, they have one
limitation: When amethod is executing, it can be associated with either a single transaction
or no transaction at all. If thislimitation will make coding your bean difficult, you should
consider using component-managed transactions.

To initiate and perform programmatic transactions, components reference the Sun Java
System Application Server’s default transaction coordinator as described in “Looking Up a
Transaction” on page 56. EJB components can also reference the transaction using the
EJBCont ext . get User Transact i on() method.
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Transaction Recovery

Transaction recovery is an important aspect of distributed transactions. If aresource
becomes unreachable, or if there are unrecoverable errors, the status of the distributed
transaction can be in question. Automatic and manual recovery of stranded or incomplete
transactions is an important feature in Sun Java System Application Server. To enable
automatic transaction recovery, see “ Configuring the Transaction Service” on page 53.

Configuring the Transaction Service

Y ou can configure the transaction service in Sun Java System Application Server in the
following ways:

» Using the Administration Interface
e Using the Command Line Interface

The “Using The Administration Interface” section describes each connection pool setting.
The “Using The Command Line Interface” section merely lists syntax and default values.

This section covers basic configuration. For details about monitoring and other
administration topics, see the Sun Java System Application Server Administrator’s Guide.

Using the Administration Interface

To configure the transaction service using the Administration interface, perform the
following tasks:

1. Open the Transaction Service component under your server instance.
2. Edit thefollowing information if desired. All of these settings are optional.

o Monitoring Enabled - Check this box to enable monitoring of the transaction
service. By default, monitoring is disabled.

o Log Level - Controls the type of messages logged by the transaction service to the
server log. Y ou can select a specific level, or you can select the default level setin
the Log Service. For details, see the description of the Log Service in the Sun Java
System Application Server Administrator’s Guide.

o Recover on Restart - Check this box if you want the server instance to attempt
transaction recovery during startup. By default, recovery is not attempted.
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Transaction Timeout - Specifies the amount of time after which the transaction is
aborted. If set to 0 (the default), the transaction never times out. Thisisthe
application level timeout. To set the XAResour ce timeout, use the

xar esour ce-t xn-ti meout property, described in Step 3.

Transaction Log Location - Sets the location of the transaction log directory. The
directory in which the transaction logs are kept must be writable by whatever user
account the server runs as. The default location isinstance dir/ | ogs.

Heuristic Decision - During recovery, if the outcome of a transaction cannot be
determined from the logs, this property determines the outcome. The default is
rol | back. The other choiceiscommi t .

Keypoint Interval - Specifies the number of transactions between keypoint
operationsin thelog. Keypoint operations reduce the size of the transaction log file
by compressing it. A larger value for this attribute (for example, 4096) resultsin a
larger transaction log file, but fewer keypoint operations and potentially better
performance. A smaller value (for example, 100) resultsin smaller log files, but
dlightly reduced performance due to the greater frequency of keypoint operations.

3. Toadd propertiesto the transaction service, perform the following tasks:

a.

b.

Click the Properties button.

Specify names and values for any properties you want to use. If you need another
name-value row, use the Add button to add it. The following table lists the
transaction service properties for Sun Java System Application Server.

Table 3-1  Transaction Service Properties

Property

Default Description

di sabl e-di stributed-t
ransacti on-

| oggi ng

xar esour ce-t xn-
ti meout

fal se If t r ue, disables transaction logging, which may improve
performance. If f al se, the transaction service writes transactional
activity into transaction logs so that transactions can be recovered. If
Recover on Restart is checked, this property is ignored.

Use only if performance is more important than transaction recovery.

specific to the  Changes the XAResour ce timeout. In some cases, the XAResour ce
XAResour ce default timeout causes transactions to be aborted, so it is desirable to
used change it.

To set the application level timeout, use the Transaction Timeout
setting, described in Step 2.

C.

Click the Save button.
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4. Go to the server instance page.
5. Click the General tab.
6. Click the Apply Changes button.

Using the Command Line Interface

To configure the transaction service using the command line interface, use the asadmi n
set command. The syntax is as follows, with defaults shown for optional parameters that
have them:

asadm n set --user admin user [--password admn password] [--passwordfile
passnvord file] [--host |ocal host] [--port 4848] [--secure | -s] attribute name=value
[ attribute_name=valug] *

For more information about the general asadm n parameters (- - user , - - passwor d,
--passwordfile,--host,--port,and--secure), see the Sun Java System Application
Server Administrator’s Guide.

The attribute_name is a hierarchical name that |ooks like this:
ingance. t ransact i on- ser vi ce. ts attribute name

Theinstance is the application server instance name. Thets_attribute nameisthe
transaction service attribute that needs to be configured. For example:

server 1. transaction-service. transacti onTi neout

To view thelist of transaction service attribute names that can be configured using the
asadm n set command, usethe asadm n get command with awildcard. The asadni n
get command has the same syntax asthe asadni n set command. For example:

asadm n get --user joeuser --password secret "serverl.transaction-service. *"

A list of attribute names for configuring the transaction service of the ser ver 1 application
server instance is displayed. The transaction service attributes are as follows:

server 1. transacti on-service. | ogLeve

server 1. transacti on-service. aut omati cTransact i onRecovery
server 1. transacti on-service. heuri sticDeci si on

server 1. transacti on-service. transacti onTi meout

server 1. transacti on- servi ce. keypoi nt I nt erval

server 1. transacti on-servi ce. noni t ori ngEnabl ed

server 1. transacti on-service. transactionLogFil e

Here is an example of running the asadni n set command:
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asadm n set --user joeuser --password secret
serverl. transaction-service. transacti onTi neout =0

The attribute_name for a transaction service property is a hierarchical name that looks like
this:

indance. t ransact i on- servi ce. property. ts property name

Theinstance is the application server instance name. Thets property nameisthe
transaction service property that needs to be configured. Here is an example of running the
asadm n set command to set atransaction service property:

asadm n set --user joeuser --password secret
server 1. transacti on-servi ce. property. xar esour ce-t xn-ti neout =30

Looking Up a Transaction

Application components obtain reference to the container’ s default transaction coordinator
by doing a Java Naming and Directory Interface™ (INDI) lookup of

j ava: conp/ User Tr ansact i on. The returned object implements the

j avax. transacti on. User Transact i on interface and can be used in the application to
begin, commit, rollback, and query the status of programmiatic transactions. For more
information about the INDI API, see the JDBC 2.0 Standard Extension APl and Chapter 4,
“Using the Java Naming and Directory Interface.” The transaction lookup in the application
code looks like this:

InitialContext ic = new Initial Context();

String txName = "java: conp/ User Transacti on";

User Transaction tx = (javax.transaction. UserTransaction)ic. | ookup(txNane);
tx. begin();

/1 transacted commands, such as JDBC calls

tx.comit();

Transaction Logging

The transaction service writes transactional activity into transaction logs so that transactions
can be recovered. Y ou can control transaction logging in these ways:

e Setthelocation of the transaction log files using the Transaction Log Location setting
in the Administration interface or thet r ansact i onLogFi | e attribute in the command
lineinterface.
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e Turn off transaction logging by setting the
di sabl e-di stri but ed-transacti on-1 oggi ng property tot r ue. Do thisonly if
performance is more important than transaction recovery.

For details, see “ Configuring the Transaction Service” on page 53.

You can set the level of detail for transaction-related messagesin the server log file using
the Log Level setting in the Administration interface or the LogLevel attribute in the
command line interface.

Sample Applications

Sample applications that use transactions are in the following directory:

indall_dir/ sanpl es/ transacti ons
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Chapter 4

Using the Java Naming and Directory
Interface

A naming service maintains a set of bindings, which relate names to objects. The 2EE™
naming service is based on the Java Naming and Directory Interface™ (IJNDI) API. The
JNDI API alows application components and clients to look up distributed resources,
services, and EJB™ components. For general information about the INDI API, see:

http://java. sun. com product s/ j ndi/

Y ou can also see the INDI tutoria at:
http://java. sun. com products/jndi/tutorial/
This chapter contains the following sections:

»  Accessing the Naming Context

»  Configuring Resources

»  Mapping References

»  Sample Applications

Accessing the Naming Context

Sun Java™ System Application Server provides anaming environment, or context, whichis
compliant with standard J2EE 1.3 requirements. A Cont ext object provides the methods
for binding names to objects, unbinding names from objects, renaming objects, and listing
the bindings. Thel ni ti al Cont ext isthe handle to the J2EE naming service that
application components and clients use for lookups.
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Accessing the Naming Context

The INDI API aso provides subcontext functionality. Much like adirectory in afile
system, a subcontext is a context within a context. This hierarchical structure permits better
organization of information. For naming services that support subcontexts, the Cont ext
class also provides methods for creating and destroying subcontexts.

Therest of this section covers these topics:

» Using the Initial Context to Look Up a Named Object

»  Naming Environment for 2EE Application Components
e COSNaming Provider for Application Clients

*  Naming Environment for Lifecycle Modules

Using the InitialContext to Look Up a Named
Object

To look up aresource, first you instantiate an | ni t i al Cont ext , then you use the

I ni tial Context. | ookup() method tolook up the resource by its INDI name. The
following example catches NanmeNot FoundExcept i on and Nami ngExcept i on exceptions
that can occur during alookup:

try {
InitialContext ic = new Initial Context();

String snName = "java: conp/ env/ nai | / M/Mai | Sessi on”;
Sessi on session = (javax. mail.Session)ic.|ookup(snNane);

}
cat ch (NaneNot FoundException e) {

out ("\nJNDI bi ndi ng was not found");

}
catch (Nam ngException e) {
out ("\nJNDI binding error");

}

Naming Environment for J2EE Application
Components

The namespace for objects looked up in a J2EE environment is organized into different
subcontexts, with the standard prefix j ava: conp/ env.

The following table describes standard INDI subcontexts for connection factoriesin the
Sun Java System Application Server.
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Table 4-1  Standard JNDI Subcontexts for Connection Factories
Resource Connection Factory Type JNDI Subcontext
Manager
JDBC™ j avax. sql . Dat aSour ce java: conp/ env/ j dbc
Transaction Service javax.transaction. User Transacti on java: conp/ User Transact i on
JMS j avax. j ms. Topi cConnect i onFact ory j ava: conp/ env/ j ns

j avax.j ms. QueueConnecti onFact ory
JavaMail™ javax. mai | . Sessi on j ava: conp/ env/ nai |
URL java. net. URL j ava: conp/ env/ url
Connector j avax. resource. cci . Connecti onFact ory java: conp/ env/ ei s

COSNaming Provider for Application Clients

To support aglobal INDI namespace that is accessible to I11OP application clients, Sun Java
System Application Server includes a J2EE-based CosNaming provider, which supportsthe
binding of CORBA references (remote EJB references). The | ni ti al Cont ext returned to
the 11OP clientsis a CosNaming provider. A Sun Java System Application Server instance
registers the entity beans for the I1OP clients to lookup and bind to.

Objects stored in the CosNaming and local INDI environments are transient. On each server
startup or application reloading, all relevant objects are re-bound to the namespace.

Naming Environment for Lifecycle Modules

Lifecycle listener modules provide a means of running short or long duration Java-based
tasks within the application server environment, such as instantiation of singletons or RM|I
servers. These modules are automatically initiated at server startup and are notified at
various phases of the server life cycle. For details about lifecycle modules, see the Sun Java
System Application Server Developer’s Guide.

The configured properties for alifecycle module are passed as properties during server
initialization (the | Nl T_EVENT). Theinitial INDI naming context is not available until
server initialization is complete. A lifecycle module can get thel ni ti al Cont ext for
lookups using the method Li f ecycl eEvent Cont ext . get | ni ti al Cont ext () during, and
only during, the STARTUP_EVENT, READY_EVENT, or SHUTDOAN_EVENT server life cycle
events.
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Configuring Resources

J2EE application components can access a variety of resources using the INDI API, such
as:

» JDBC Resources

*  User Transaction Handles

* JMS Resources

* JavaMail Sessions

»  Persistence Manager Factories

*  URL Connection Factories

»  J2EE Connector Architecture Connection Factories

In addition, Sun Java System Application Server exposes the following resources in the
naming environment. For these resources, full administration details are provided in the
following sections:

o External INDI Resources

e Custom Resources

NOTE Each resource within a server instance must have a unique name. However,
two resources in different server instances or different domains may have
the same name.

JDBC Resources

For details on how to configure JDBC resources, see “ General Steps for Creating a JDBC
Resource” on page 20. The standard INDI subcontext for JDBC resourcesis

j ava: conp/ env/ j dbc. For more information, see “Looking Up a JDBC Resource”’ on
page 42.

62  Application Server 7 2004Q2 « Developer’s Guide to J2EE Services and APIs



Configuring Resources

User Transaction Handles

Application components obtain reference to the container’ s default transaction coordinator
by doing a JINDI lookup of j ava: conp/ User Tr ansact i on. The returned object
implementsthej avax. t ransacti on. User Tr ansact i on interface and can be used in the
application to begin, commit, rollback, and query the status of transactions. For additional
information about transactions, see Chapter 3, “Using the Transaction Service.”

JMS Resources

For details on how to configure IM S resources, see “ Administration of the IMS Service” on
page 76. The standard JNDI subcontext for IMS resourcesisj ava: conp/ env/ j ns. For
more information, see “L ooking Up Connection Factories” on page 86 and “Looking Up
Destinations’ on page 87.

JavaMail Sessions

For details on how to configure JavaMail sessions, see “Creating a JavaMail Session” on
page 96. The standard JNDI subcontext for JavaMail sessionsisj ava: conp/ env/ mai | .
For more information, see “Looking Up a JavaMail Session” on page 99.

Persistence Manager Factories

A persistence manager factory resource for container-managed persistence (CMP)
implements the following interface:

com sun. j do. spi . per si st ence. support. sql store.inpl.Persi st enceManager Fact ory
The standard JNDI subcontext for persistence manager factoriesisj ava: conp/ env/ j do.

For details about how to create and use a persistence manager factory resource, see the Sun
Java System Application Server Administrator’s Guide and the Sun Java System
Application Server Developer’s Guide to Enterprise JavaBeans Technol ogy.

URL Connection Factories

A URL connection factory implementsthej ava. net . URL interface. The standard JNDI
subcontext for URL connection factoriesisj ava: conp/ env/ url .
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URL connection factories do not require any resource to be configured in the Sun Java
System Application Server itself. Thej ndi - name element in the relevant deployment
descriptor specifies the target URL. For example, the following entry in theweb. xni file:

<resource-ref>
<res- ref - name>nyURL</ r es- r ef - nane>
<res-type>j ava. net. URL</res-type>
<r es- aut h>Cont ai ner </ r es- aut h>
</resource-ref>

maps to the following entry in the sun- web. xni file:

<resource-ref >

<res-ref - nane>nyURL</ r es- r ef - nanme>

<j ndi - name>htt p: // waw. sun. cond i ndex. ht m </ j ndi - name>
</resource-ref>

J2EE Connector Architecture Connection
Factories

A J2EE™ Connector Architecture (CA) connection factory implements the
j avax. resour ce. cci . Connect i onFact ory interface.

The standard JNDI subcontext for J2EE CA connection factory resourcesis
java: conp/ env/ ei s.

For details about how to create and use a J2EE CA connection factory, see the Sun Java
System Application Server J2EE CA Service Provider Implementation Administrator’s
Guide.

External INDI Resources

An external INDI resource defines custom JNDI contexts and implements the
j avax. nam ng. spi . | ni ti al Cont ext Fact ory interface. There is no specific INDI
parent context for external INDI resources, except for the standard j ava: conp/ env/ .

Create an external INDI resource in one of these ways:
e Using the Administration Interface
e Using the Command Line Interface

The “Using The Administration Interface” section describes each connection pool setting.
The “Using The Command Line Interface” section merely lists syntax and default values.
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Using the Administration Interface

To create an external INDI resource using the Administration interface, perform the
following tasks:

1. Open the JINDI component under your server instance.

2. Click Externa Resources.

3. Click the New button.

4. Enter the following information:

u]

u]

[n}

JNDI Name (required) - Enter the INDI name for the resource.
Resource Type (required) - Enter the fully qualified type of the resource.

JNDI Lookup (required) - Enter the INDI value to look up in the external
repository. For example, for a bean class, your JINDI Lookup might be cn=nybean.

Factory Class (required) - Enter the fully qualified name of the factory class.

Description (optional) - Y ou can enter atext description of the external INDI
resource.

5. Check the External Resource Enabled box to enable the external INDI resource.

If an external INDI resource is disabled, no application component can connect to it,
but its configuration remains in the server instance.

6. Click the OK button.

7. Toadd propertiesto an external INDI resource, perform the following tasks:

a.
b.
c.

d.

e.

f.

Go back to the External Resources page.
Click the external INDI resource you just created.
Click the Properties button.

Specify names and val ues for any properties you want to use. If you need another
name-value row, use the Add button to add it.

Click the OK button.
Click the Save button.

8. (Goto the server instance page.

9. Click the Generd tab.

10. Click the Apply Changes button.
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Using the Command Line Interface

To create an external INDI resource using the command line, use the asadni n
cr eat e-j ndi - r esour ce command. The syntax is as follows, with defaults shown for
optional parameters that have them:

asadnmin create-jndi-resource --user admin user [--password admin passnord]
[--passwordfile passmord file] [--host |ocal host] [--port 4848] [--secure | -S]
[--instance indance nameg] - - ndi | ookupnane lookup name - - r esour cet ype resource type
--factorycl ass dass name [--enabl ed=true] [--description ted] [--property
(name=valug) [ : name=valug] *] jndi_name

For more information about the parameters specific to asadm n creat e-j ndi - r esour ce,
see “Using the Administration Interface” on page 65. For more information about the
general asadmi n parameters (- - user , - - passwor d, - - passwor df i | e, - - host , - - port ,
and - - secur e), see the Sun Java System Application Server Administrator’s Guide.

For example:

asadnin create-jndi-resource --user joeuser --password secret
--j ndi | ookupnanme cn=nyBean --resourcetype test.nyBean --factoryclass
comsun. j ndi. | dap. LdapQ xFactory test/nyBean

To delete an external INDI resource, use the following command:

asadm n del ete-j ndi -resource --user admn user [ --password admn_passnord]
[--passwordfile passmord file] [--host |ocal host] [--port 4848] [--secure | -S]
[--instance instance nameg] jndi_name

For example:
asadm n del ete-j ndi -resource --user joeuser --password secret test/nyBean
To list external INDI resources, use the following command:

asadmn |ist-jndi-resources --user admin user [--password admn passaord]
[--passwordfile passmord file] [--host |ocal host] [--port 4848] [--secure | -S]
--instance ingance name

For example:
asadmn |ist-jndi-resources --user joeuser --password secret --instance
serverl

After you create the external INDI resource, you must reconfigure the server instance using
the following command:

asadm n reconfig --user usx [--password passwvord] |[--passwordfile password file]
[--host |ocal host] [--port 4848] [--secure |
-s][--di scardmanual changes=f al se | --keepmanual changes=fal se] instance name
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For example:

asadnmin reconfig --user joeuser --password secret serverl

Custom Resources

A custom resource specifies a custom server-wide resource object factory that implements
thej avax. nami ng. spi . Qbj ect Fact ory interface. Thereis no specific INDI parent
context for external INDI resources, except for the standard j ava: conp/ env/ .

Create a custom resource in one of these ways:
e Using the Administration Interface
» Using the Command Line Interface

The “Using The Administration Interface” section describes each connection pool setting.
The “Using The Command Line Interface” section merely lists syntax and default values.

Using the Administration Interface

To create a custom resource using the Administration interface, perform the following
tasks:

1. Open the JINDI component under your server instance.
2. Click Custom Resources.
3. Click the New button.
4. Enter the following information:
o JNDI Name (required) - Enter the INDI name for the resource.
o Resource Type (required) - Enter the fully qualified type of the resource.
o Factory Class (required) - Enter the fully qualified name of the factory class.
o Description (optional) - You can enter atext description of the custom resource.
5. Check the Custom Resource Enabled box to enable the custom resource.

If a custom resourceis disabled, no application component can connect to it, but its
configuration remains in the server instance.

6. Click the OK button.
7. To add propertiesto a custom resource, perform the following tasks:

a. Go back to the Custom Resources page.
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b. Click the custom resource you just created.
c. Click the Properties button.

d. Specify names and values for any properties you want to use. If you need another
name-value row, use the Add button to add it.

e. Click the OK button.

f.  Click the Save button.
8. (Gotothe server instance page.
9. Click the General tab.
10. Click the Apply Changes button.

Using the Command Line Interface

To create a custom resource using the command line, use the asadni n
cr eat e- cust om r esour ce command. The syntax is as follows, with defaults shown for
optional parameters that have them:

asadm n create-cust omresource --user admin user [ --password admin passaord]
[--passwordfile passmord file] [--host |ocal host] [--port 4848] [--secure | -S]
[--instance instance name] --resourcetype resource type --fact orycl ass dass name
[--enabl ed=true] [--description ted] [--property (name=value)[: name=valug] *]
jndi_name

For more information about the parameters specific to asadm n

cr eat e- cust om r esour ce, see “Using the Administration Interface” on page 65. For
more information about the general asadni n parameters (- - user, - - passwor d,
--passwordfile,--host,--port,and--secure), see the Sun Java System Application
Server Administrator’s Guide.

For example:

asadm n create-customresource --user joeuser --password secret
--resourcetype test. M/Bean --factoryclass test. MBeanFactory test/nyBean

To delete a custom resource, use the following command:

asadm n del et e- cust om resource --user admin user [ --password admin_passaord]
[--passwordfile passmord file] [--host |ocal host] [--port 4848] [--secure | -S]
[--instance instance nameg] jndi_name

For example:

asadm n del et e-cust omresource --user joeuser --password secret test/nyBean

68  Application Server 7 2004Q2 « Developer’s Guide to J2EE Services and APIs



Mapping References

To list custom resources, use the following command:

asadm n |ist-customresources --user admn user [--password admin_password]
[--passwordfile passmord filgl [--host |ocal host] [--port 4848] [--secure | -S]
--instance ingance name

For example:
asadm n |ist-customresources --user joeuser --password secret --instance
serverl

After you create the custom resource, you must reconfigure the server instance using the
following command:

asadm n reconfig --user user [--password passmord] [--passwordfil e passwvord filg]
[--host |ocal host] [--port 4848] [--secure |
-s][--di scardmanual changes=f al se | --keepmanual changes=fal se] ingance name

For example:

asadm n reconfig --user joeuser --password secret serverl

Mapping References

The following XML elements map JNDI names configured in the Sun Java System
Application Server to resource references in application client, EJB, and web application
components:

e resource-env-ref - Mapsther esour ce-env-ref element in the corresponding
J2EE XML file to the absolute INDI name configured in Sun Java System Application
Server.

e resource-ref - Mapstheresour ce-ref element in the corresponding J2EE XML
file to the absolute INDI name configured in Sun Java System Application Server.

e ¢ejb-ref - Mapstheej b-ref element in the corresponding J2EE XML file to the
absolute INDI name configured in Sun Java System Application Server.

JNDI names for EJB components must be unique. For example, appending the
application name and the module name to the EJB name would be one way to
guarantee unique names. In this case, nyconpany. pkgi ng. pkgi ngEJB. MyEJB would
be the INDI name for an EJB in the module pkgi ngEJB. j ar , which is packaged in the
pkgi ng. ear application.
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These elements are part of the sun- web- app. xni , sun-ej b-ref . xni , and

sun-appl i cation-client.xn deployment descriptor files. For more information about
how these elements behave in each of the deployment descriptor files, see the manuals
listed in the following table.

Table 4-2  Manualsthat Document the Sun Java System Application Server Deployment Descriptors

Deployment Descriptor Where to Find More Information
sun-web. xmi Sun Java System Application Server Developer’s Guide to Web Applications
sun-ej b-jar. xm Sun Java System Application Server Developer’s Guide to Enterprise

JavaBeans Technology

sun- appl i cati on-client.xm Sun Java System Application Server Developer's Guide to Clients

Therest of this section uses an example of a JDBC resource lookup to describe how to
reference resource factories. The same principleis applicable to all resources (such as JMS
destinations, JavaMail sessions, and so on).

Theresour ce-ref element inthesun- web- app. xm deployment descriptor file mapsthe
JNDI name of aresource referenceto ther esour ce-ref element in theweb- app. xm
J2EE deployment descriptor file.

The resource lookup in the application code looks like this:

InitialContext ic = new Initial Context();

String dsName = "java: conp/ env/j dbc/ Hel | oDbDs";

Dat aSource ds = (j avax. sql . Dat aSource)i c. | ookup(dsNare) ;
Connecti on connection = ds. get Connection();

The resource being queried islisted in ther es- r ef - nane element of the web. xni file as
follows:

<resource-ref >
<descri pti on>Dat aSour ce Reference</description>
<res- r ef - name>j dbc/ Hel | oDbDs</ r es- r ef - nane>
<res-type>j avax. sql . Dat aSour ce</r es-t ype>
<r es- aut h>Cont ai ner </ r es- aut h>

</resource-ref>

Ther esour ce-ref section in a Sun Java System specific deployment descriptor, for
example sun- web. xni , mapsther es- r ef - nane (the name being queried in the
application code) to the INDI name of the JDBC resource. The INDI name is the same as
the name of the JDBC resource as defined in the resource file when the resource is created.
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<resour ce-ref >
<res- ref - name>j dbc/ Hel | oDbDs</ r es- r ef - nane>
<j ndi - name>j dbc/ Hel | oDbDat aSour ce</ j ndi - nanme>
</resource-ref>

The JNDI name in the Sun Java System specific deployment descriptor must match the
JNDI name you assigned to the resource when you created and configured it.

Sample Applications

JNDI sample applications are in the following directory:
ingal_dir/ sanpl es/j ndi
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Chapter 5

Using the Java Message Service

This chapter describes how to use the Java™ Message Service (IMS) API. The Sun Java™
System Application Server has afully integrated JMS provider: the Sun Java™ System
M essage Queue software.

This chapter contains the following sections:

e Introducing the IMS API

*  Administration of the IMS Service

e Creating Applications That Use the IMS API

» Delivering SOAP Messages Using the IMS API
»  Sample Applications

Introducing the JIMS API

The Sun Java System Application Server provides support for applicationsthat usethe IMS
API. The IMS API isaset of programming interfaces that provide a common way for Java
applications to create, send, receive, and read messages in a distributed environment.

In particular, the IMS API is the standards-based way that J2EE™ applications perform
asynchronous messaging. Accordingly, J2EE components (web or EJB™ components) can
use the IMS API to send messages that can be consumed asynchronously by a specialized
EJB, called a message-driven bean.

For more detailed information about JMS concepts and JM S support in Sun Java System
Application Server, see the Sun Java System Application Server Administrator’s Guide.
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The rest of this section includes these topics:
*  JMSProvider

* JMSClients

* JMSMessaging Models and Interfaces

JMS Provider

Sun Java System Application Server support for IMS messaging, in general, and for
message-driven beans, in particular, requires messaging middleware that implements the
JMS specification: a IMS provider. Sun Java System Application Server uses the Sun Java
System M essage Queue software asits native JIM S provider. The Sun Java System Message
Queue software istightly integrated into Sun Java System Application Server, providing
transparent JM S messaging support. This support (known within Sun Java System
Application Server asthe IMS Service) reguires only minimal administration.

For more information about the Sun Java System Message Queue, refer to the following
documentation:

http://docs. sun. com db/ prod/ s1. slnsgqu#hi c
For general information about the IMS API, see the IM S web page at:

http://java. sun. com product s/j ns/i ndex. ht m

NOTE The Sun Java System Message Queue software supportsthe IMS 1.1 API.
However, Sun Java System Application Server supportsthe IMS 1.0.2 API
in its application components (application client container included)

When the IMS API is used inside web components and EJB components,
certain restrictions are placed on its use, which are outlined in the J2EE
specification.

JMS Clients

JMSS clients (components or applications) exchange messages by way of the IMS provider.
Message producers send messages to the IMS provider, from which message consumers
receive them.

A IMS client can be any type of J2EE application component: aweb application, an EJB
component, an Application Client Container client, and so on. To set up aJMS client, see
“Creating Applications That Use the IMS API” on page 85.

74 Application Server 7 2004Q2 « Developer’s Guide to J2EE Services and APIs


http://docs.sun.com/db/prod/s1.s1msgqu#hic
http://java.sun.com/products/jms/index.html

Introducing the JMS API

A specialized IMS client called a message-driven bean is one of afamily of EJB
components. Unlike other EJB components (session beans and entity beans)
message-driven beans are invoked asynchronously. For more information about
message-driven beans, see the EJB 2.0 Specification

(http://java. sun. coni product s/ ej b/ docs. ht m ) and the Sun Java System Application
Server Developer’s Guide to Enterprise JavaBeans Technol ogy.

JMS Messaging Models and Interfaces
The IMS API supports two messaging models:

» Point-to-point: alows two applications to communicate by sending and receiving
messages through aDest i nati on called a Queue.

» Publish-subscribe: alows several messaging applications to communicate through a
Desti nati on called a Topi c. Messages are sent by publishing to a Topi c. Messages
are received by subscribers.

Regardless of the messaging model, the link between applications and the IMS provider is
the Connect i on object. Applications get their Connect i on objects from
Connect i onFact or y objects.

To maximize the portability of an application between JMS providers, provider-specific
messaging features are encapsulated in administered objects. A IMS administered object
implements one of four IMS interfaces, two for each messaging model.

The following table lists the IM S administered object interfaces.

Table 5-1 JMS Interfaces

JMS Parent Point-to-Point Publish-Subscribe
Connecti onFact ory QueueConnect i onFact ory Topi cConnecti onFact ory
Destination Queue Topi ¢

JMS providers supply:

»  Classesthat implement the Queue, Topi c, QueueConnect i onFact ory, and
Topi cConnect i onFact ory interfaces.

* Toolsto create and configure the administered object class instances according to the
deployment requirements. Administrators use these tools to set provider-specific
parameters. These tools can a so store the administered objects in a Java Naming and
Directory Interface™ (INDI) repository.
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This programming model |ets you write IM S programs that are provider- independent.
Applications look up administered objects using the INDI API.

Administration of the JMS Service

To configure the IMS Service and prepare IM S resources for use in applications deployed
to the Sun Java System Application Server, you must perform these tasks:

e Configuring the IMS Service

e Checking Whether the IM S Provider Is Running

»  Creating Physical Destinations

»  Creating IMS Resources: Destinations and Connection Factories

For information about other JM S administration tasks, see the Sun Java System Application
Server Administrator’s Guide and the Sun Java System Message Queue documentation at:

http://docs. sun. com db/ prod/ s1. slnsgqu#hi c

Configuring the JMS Service
Y ou can edit or check the IMS Service configuration in the following ways:
» Using the Administration Interface

» Using the Command Line Interface

NOTE Configuration of the IMS Service should be done only when the Sun Java
System Application Server instance is stopped.

The “Using The Administration Interface” section describes each connection pool setting.
The “Using The Command Line Interface” section merely lists syntax and default values.

Using the Administration Interface

To edit the IMS Service configuration using the Administration interface, perform the
following tasks:

1. Openthe JMS component under your server instance.

2. Click Service.
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Y ou can edit the following information. Defaults are displayed.

[n}

Log Level - Controlsthe type of messages|ogged by the IM S Service to the server
log. You can select a specific level, or you can select the default level set in the
Log Service. For details, see the description of the Log Service in the Sun Java
System Application Server Administrator’s Guide.

Port - Specifies the port number used by the IMS provider. The default is 7676.

Admin Username - Specifies the administrator user name for the JIMS provider.
The default is adni n.

Admin Password - Specifies the administrator password for the IMS provider. The
default isadni n.

Start Timeout (secs) - Specifies the amount of time the server instance waits at
startup for the corresponding JM S instance to respond. If there is no response,
startup is aborted. If set to 0, the server instance waits indefinitely. The default is
30 seconds.

Start Arguments - Specifies the string of arguments supplied for startup of the
corresponding JM S instance. By default, there are no arguments.

Start Enabled - If checked (the default), the Sun Java System Application Server
instance is responsible for starting up and shutting down the JIMS provider. If
unchecked, the Sun Java System Application Server instance does not start up nor
shut down the IM S provider (either because the IMS provider is not used or
because it is managed independently of the Sun Java System Application Server).

Click the Properties button to activate and specify values for any properties your
application requires.

a.
b.

C.

To add a property, type its name and value in the Name and Value fields.
To activate a property, check its box.

If you need to add more Name and Value fields, click the Add button.

The following table lists the standard IM S Service properties.

Table 5-2  JMS Service Properties

Property

Default Description

i nst ance- nane

domain_instance Specifies the full Sun Java System Message Queue broker
instance name, which by default is a concatenation of the domain
and server instance names. For example: domai n1_ser ver 1.
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Table 5-2  JMS Service Properties (Continued)

Property

Default Description

i nst ance- name- suf fi x none Specifies a suffix to add to the full Sun Java System Message

append- ver si on

Queue broker instance name. The suffix is separated from the
instance name by an underscore character (_). For example, if
the instance name is donai n1_ser ver 1, appending the suffix
xyz changes the instance name to domai n1_server1_xyz.

fal se Ift r ue, appends the major and minor version numbers, preceded
by underscore characters (), to the full Sun Java System
Message Queue broker instance name. For example, if the
instance name is domai n1_server 1, appending the version
numbers changes the instance name to donai n1_server1_7_0.

5. Click the OK button to return to the main JMS Service page.
6. Click the Save button.

Using the Command Line Interface

To configure the IM S service using the command line interface, use the asadm n set
command. The syntax is as follows, with defaults shown for optional parameters that have
them:

asadnmin set --user admin user [--password admin passaord] [--passwordfile
passnvord file] [--host |ocal host] [--port 4848] [--secure | -s] attribute name=value
[ attribute_name=valug] *

For more information about the general asadm n parameters (- - user , - - passwor d,
--passwordfile,--host,--port,and - -secure), see the Sun Java System Application
Server Administrator’s Guide.

The attribute_name is a hierarchical name that looks like this:
indance. j ns- servi ce. jms attribute_name

Theinstanceis the application server instance name. Thejms_attribute_name isthe IMS
service attribute that needs to be configured. For example:

serverl.j ns-service. port

To view thelist of IMS service attribute names that can be configured using the asadmi n
set command, use the asadnmi n get command with awildcard. The asadmi n get
command has the same syntax asthe asadni n set command. For example:

asadm n get --user joeuser --password secret "serverl.jns-service. *"
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A list of attribute names for configuring the IM S service of the ser ver 1 application server
instance is displayed as follows:

server 1. j ns-service. | ogLevel
serverl.jns-service.start Args

server 1. j ns-servi ce. adm nPasswor d

server 1. j ns-servi ce. port

server 1. j ns-servi ce. enabl ed

server 1. j ns-servi ce. adm nUser Nanme

server 1. j ns-servi ce. initTi meout | nSeconds

Here is an example of running the asadni n set command:

asadm n set --user joeuser --password secret
server 1. j ns-servi ce. enabl ed=f al se

The attribute_name for a JIM S property is a hierarchical name that looks like this:
indance. j ns- servi ce. property. jms property_name

Theinstance is the application server instance name. Thejms_property_nameisthe IMS
service property that needs to be configured. Here is an example of running the asadmi n
set command to set a JMS property:

asadm n set --user joeuser --password secret
server l.j ns-servi ce. property.instance- nane- suf fi x=xyz

Checking Whether the JMS Provider Is Running

You can usethe asadni n j ns- pi ng command to check whether a Sun Java System
Message Queue instance is running. The syntax is as follows, with defaults shown for
optional parameters that have them:

asadm n j ms-ping --user admn user [--password admin password] [ --passwordfile
passnvord file] [--host |ocal host] [--port 4848] [--secure | -s] indance name

For example:

asadm n j ms-ping --user joeuser --password secret serverl
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Creating Physical Destinations

Produced messages are delivered for routing and subsequent delivery to consumers using
physical destinationsin the IMS provider. A physical destination isidentified and
encapsulated by an administered object (a Topi c or Queue destination resource) that an
application component uses to specify the destination of messagesit is producing and the
source of messages it is consuming.

This section describes how to create a physical destination. To create adestination resource,
see “ Creating JM S Resources: Destinations and Connection Factories’ on page 81.

Y ou can create a JMS physical destination in the following ways:
e Using the Administration Interface
e Using the Command Line Interface

The “Using The Administration Interface” section describes each connection pool setting.
The “Using The Command Line Interface” section merely lists syntax and default values.

Using the Administration Interface

To create aJM S physical destination using the Administration interface, perform the
following tasks:

1. Openthe JMS component under your server instance.

2. Click Service, then click Physical Destinations.

3. Click the New button.

4. Enter the following information:
o Destination Name (required) - Specify the name of the physical destination.
o Type (required) - Select queue or topic from the list.

5. Click the OK button.

Using the Command Line Interface

To create aJMS physical destination using the command line, use the asadmi n
creat e-j nsdest command. The syntax is as follows, with defaults shown for optional
parameters that have them:

asadnmin create-jnsdest --user admn user [--password admin password]
[--passwordfile passmord file] [--host |ocal host] [--port 4848] [--secure | -S]
[--instance indance name] --desttype dest type [--property

(name=value) [ : name=valug] *] dest_name
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For more information about the parameters specific to asadm n creat e-j nsdest , see
“Using the Administration Interface” on page 80. For more information about the general
asadm n parameters (- - user , - - passwor d, - - passwor df i | e, - - host , -- port, and

- - secur e), see the Sun Java System Application Server Administrator’s Guide.

For example:

asadnmin create-jnsdest --user joeuser --password secret --desttype topic
My Dest

To delete a JMS physical destination, use the following command:

asadnmin del ete-j nsdest --user admn user [--password admin password]
[--passwordfile passmord filel [--host |ocal host] [--port 4848] [--secure | -S]
[--instance indance name] --desttype dest type dest name

For example:

asadnmin del ete-j nsdest --user joeuser --password secret --desttype topic
My Dest

Tolist IMS physical destinations, use the following command:

asadmin |ist-jnsdest --user admin user [--password admin password]
[--passwordfile passmord file] [--host |ocal host] [--port 4848] [--secure | -S]
[--desttype dest typel indance name

For example:

asadnmin |ist-jnsdest --user joeuser --password secret --desttype topic
serverl

Creating JMS Resources: Destinations and
Connection Factories

Y ou can create two kinds of IMS resourcesin Sun Java System Application Server:

e Connection Factories: administered objects that implement the
QueueConnect i onFact ory or Topi cConnect i onFact ory interfaces.

» Destination Resour ces. administered objects that implement the Queue or Topi ¢
interfaces.

In either case, the steps for creating a JM S resource are the same. Y ou can create aJMS
resource in the following ways:

e Using the Administration Interface
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e Using the Command Line Interface

The “Using The Administration Interface” section describes each connection pool setting.
The “Using The Command Line Interface” section merely lists syntax and default values.

Using the Administration Interface
To create a JMS resource using the Administration interface, perform the following tasks:

1. Openthe JMS component under your server instance.

2. Click Connection Factories to create a connection factory, or click Destination
Resources to create a queue or topic.

3. Click the New button.
4. Enter the following information:

o JNDI Name (required) - Enter the INDI name that application components must
use to access the JIM S resource. For more information, see “Looking Up
Connection Factories’ on page 86 and “Looking Up Destinations’ on page 87.

o Type (required) - Select the type of the IM S resource.
» If you are on the Connection Factories page, the types are:

j avax. j ms. Topi cConnect i onFact ory
j avax. j ms. QueueConnect i onFact ory

» If you are on the Destination Resources page, the types are:

javax.j ms. Topic
j avax. j ms. Queue

o Description (optional) - You can enter atext description of the IMS resource.
5. Check the Resource Enabled box to enable the IM S resource.

If aJMSresourceis disabled, no application component can connect to it, but its
configuration remains in the server instance.

6. Click the OK button.

7. Toadd propertiesto a IMS resource, perform the following tasks:
a. Go back to the Connection Factories or Destination Resources page.
b. Click the IMSresource you just created.
c. Click the Properties button.
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Specify names and val ues for any properties you want to use. If you need another
name-value row, use the Add button to add it. The following table lists the
standard JM S resource properties.

Table 5-3  JIMS Resource Properties

Property

Default

Description

i ngDest i nati onNane

i ngBr oker Host Nane

i ngBr oker Host Por t

i mgConfi guredd ient| D

none

the same host
name as the Sun
Java System
Application Server
instance

(I ocal host)

the JMS Service’s
Port setting

none

Specifies the JMS physical destination name associated with
this JMS resource. You must specify this property for IMS
resources of the Type j avax. j ms. Topi c or

j avax. j ms. Queue.

The Sun Java System Message Queue Administrator's Guide
shows a default value for this property, but this does not apply
in the Sun Java System Application Server environment.

Specifies the host name where the JMS service (Sun Java
System Message Queue broker) is running. For JIMS
resources of the

Typej avax. j ns. Topi cConnect i onFact ory or

j avax. j ms. QueueConnecti onFact ory.

Specifies the port where the JMS service (Sun Java System
Message Queue broker) is running. For JMS resources of the
Typej avax. j ns. Topi cConnect i onFact ory or

j avax. j ms. QueueConnecti onFactory.

Specifies the JMS Client Identifier to be associated with a
Connect i on created using the cr eat eQueueConnect i on
and cr eat eTopi cConnect i on methods of the
QueueConnect i onFact ory and

Topi cConnect i onFact ory classes, respectively.

For JMS resources of the
Typej avax. j ns. Topi cConnect i onFact ory or
javax. j ms. QueueConnecti onFact ory.

Durable subscription names are unique and only valid within
the scope of a client identifier. To create or reactivate a
durable subscriber, the connection must have a valid client
identifier. The JMS specification ensures that client identifiers
are unique and that a given client identifier is allowed to be
used by only one active connection at a time.

e.

f.

Click the OK button.
Click the Save button.

8. (Goto the server instance page.
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9. Click the General tab.
10. Click the Apply Changes button.

Using the Command Line Interface

To create a JMS resource using the command line, use the asadmi n
cr eat e-j ms- r esour ce command. The syntax is as follows, with defaults shown for
optional parameters that have them:

asadm n create-jns-resource --user admin user [--password admn passaord]
[--passwordfile passmord file] [--host |ocal host] [--port 4848] [--secure | -S]
[--instance instance nameg] --resourcetype resource type [ - - enabl ed=t r ue]
[--description ted] [--property (name=value)[: name=valug *] jndi_name

For more information about the parameters specific to asadm n creat e- j nms- r esour ce,
see “Using the Administration Interface” on page 82. For more information about the
general asadmi n parameters (- - user , - - passwor d, - - passwor df i | e, - - host , - - por t ,
and - - secur e), see the Sun Java System Application Server Administrator’s Guide.

For example:

asadmi n create-jns-resource --user joeuser --password secret --resourcetype
javax.jms. Topic --property irmgDestinati onNane=t est Topi c M/Topi c

To delete a M S resource, use the following command:

asadm n del ete-j ns-resource --user admin user [--password admn passnord]
[--passwordfile passmord file] [--host |ocal host] [--port 4848] [--secure | -S]
[--instance insance nameg] jndi_name

For example:
asadm n del ete-j ns-resource --user joeuser --password secret MyTopic
To list IMS resources, use the following command:

asadmn |ist-jns-resources --user admn user [--password admin_password]
[--passwordfile passmord file] [--host |ocal host] [--port 4848] [--secure | -S]
[--resourcetype resource type] [--i nstance instance name]

For example:

asadmn |ist-jns-resources --user joeuser --password secret --resourcetype
Topi c --instance serverl
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After you create the IMS resource, you must reconfigure the server instance using the
following command:

asadnmin reconfig --user usr [--password passwvord] [--passwordfile password file]
[--host |ocal host] [--port 4848] [--secure |
-S][--di scardmanual changes=f al se | --keepmanual changes=fal se] ingance name

For example:

asadnmin reconfig --user joeuser --password secret serverl

Creating Applications That Use the JMS API

This section discusses how to use the IMS API in applications:
e Basic Stepsfor Developing a JMS Client

e Processing JIMS Messages

* JMSCleanup

Basic Steps for Developing a JMS Client

Developing a JMS client involves these tasks:
e Importing the IMS Package

e Looking Up Connection Factories

»  Creating Connections

»  Creating Sessions

* Looking Up Destinations

e Creating Message Producers

e Creating Message Consumers

e Starting the Connection
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Importing the JMS Package

Thej avax. j ms and j avax. nam ng packages define all the IM S interfaces necessary to
develop a IMS client. Import these packages as follows:

inport javax.jms.*;
i nport javax.namng.*;

Looking Up Connection Factories

The standard JNDI subcontext for IMS connection factoriesisj ava: conp/ env/ j ns. The
resource lookup in the application code looks like this for point-to-point messaging:

InitialContext ic = new Initial Context();
QueueConnect i onFactory QCFactory = (QueueConnecti onFact ory)
i c. |l ookup("j ava: conp/ env/j ns/ MyQCF") ;

For publish-subscribe messaging, the only differenceisthat Topi cConnect i onFact ory is
used instead.

For more information about the INDI API, see Chapter 4, “Using the Java Naming and
Directory Interface.”

Creating Connections

After you have looked up a connection factory, use it to create connectionsto the IMS
provider. The following code creates a connection for point-to-point messaging:

QueueConnecti on connection = QCFactory. creat eQueueConnecti on();
The following code creates a connection for publish-subscribe messaging:

Topi cConnection tConnection = TCFact ory. creat eTopi cConnection();

NOTE A servlet should not create Java threads.

Creating Sessions

Sessions are lightweight JM S obj ects which provide a context for producing and consuming
messages. Sessions are used to create message producers and message consumers, as well
as to build messages themselves. The following code creates a session for point-to-point
messaging:

QueueSessi on sessi on = connect i on. cr eat eQueueSessi on(f al se,

QueueSessi on. AUTO ACKNONLEDGE) ;
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The following code creates a session for publish-subscribe messaging:

Topi cSessi on t Sessi on = t Connect i on. creat eTopi cSessi on(fal se,
Topi cSessi on. AUTO ACKNOALEDGE) ;

For more information about acknowledgement modes, of which AUTO ACKNONLEDGE is
one, see “Using Acknowledgements’ on page 89.

Looking Up Destinations

Y ou look up queues and topics by their INDI names directly. Unlike connection factories,
gueues and topics do not use resource references in the deployment descriptor files.

The following code looks up a queue:

Queue queue = (Queue) ic.lookup("java:conp/env/jns/sanpl eQ');
The following code looks up atopic:

Topic topic = (Topic) ic.lookup("java:conp/env/jns/sanpl eT");

To create a queue or topic, see “ Creating IMS Resources: Destinations and Connection
Factories” on page 81.

Creating Message Producers

Use the session and destination to create a message producer. The following code creates a
message producer for point-to-point messaging:

QueueSender gSender = sessi on. creat eSender (queue) ;
The following code creates a message producer for publish-subscribe messaging:
Topi cPubl i sher tPublisher = tSession.createPublisher(topic);

Creating Message Consumers

Y ou use the session and destination to create a message consumer as well. The following
code creates a message consumer for point-to-point messaging:

QueueRecei ver gRecei ver = session. creat eRecei ver (queue) ;
The following code creates a message consumer for publish-subscribe messaging:
Topi cSubscri ber tSubscriber = tSession. createSubscri ber(topic);

For both point-to-point and publish-subscribe message consumers, you can optionally
register amessage listener with your message consumer to enable asynchronous messaging.
First, write a class that implements the MessageLi st ener interface (which contains the
onhessage() method), then call the set MessagelLi st ener () method of the message
consumer:
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t Subscri ber. set MessagelLi stener (this);

It is assumed that the class containing the example code above implements the
Messageli st ener interface, which iswhy t hi s isused in the set MessageLi st ener ()
method.

Starting the Connection
Use the following code to start a connection for point-to-point messaging:

connection.start();
Use the following code to start a connection for publish-subscribe messaging:

t Connection.start();

Processing JMS Messages

When you have created message producers and consumers, you are ready to perform these
tasks:

*  Sending Messages
* Recelving Messages
» Acknowledging Received Messages

Sending Messages

Point-to-point messaging sends one or more messages to atarget queue as shown in the
following code:

Text Message nsgSent = sessi on. creat eText Message() ;

String nmsg = "Col d weat her today";

nmsgSent.setText( to + ":" + from+ " ["+new Date()+"]: " + nsQ);
gSender . send( nsgSent) ;

Publish-subscribe messaging publishes messages to a given topic as shown in the following
code:

Text Message nsgPub = t Sessi on. creat eText Message() ;
nsgPub. set Text ("tenperature: 35 degrees");
t Publ i sher. publ i sh(msgPub) ;
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Receiving Messages

JM'S messages can be received (or consumed) synchronously or asynchronously, whether
they are used with point-to-point or publish-subscribe message consumers.

JM'S messages can be received synchronously in any of these ways:

» Cadll therecei ve method with no arguments or an argument of 0, so that the method
blocks indefinitely until amessage arrives:

Text Message nsgRecei ved = (Text Message) gRecei ver.receive();

» Cadll therecei ve method with atimeout argument (in milliseconds) greater than 0:
Text Message nsgRecei ved = (Text Message) gRecei ver. recei ve(2000);

» Cadll therecei veNoVai t method to receive a message only if oneisavailable:
Text Message nsgRecei ved = (Text Message) gRecei ver.recei veNoWi t();

To receive JIMS messages asynchronously, you register a Messageli st ener with the
consumer as described in “ Creating Message Consumers” on page 87. The client consumes
amessage when a session thread invokes the onMessage() method of the

Messageli st ener object.

After you have received a message, you can get its contents:

out ("\ nMessage received: " + nsgRecei ved. get Text());

Acknowledging Received Messages

Y ou can guarantee successful message delivery using either of these mechanisms supported
by a M S session:

» Using Acknowledgements

» Using Transactions for Message Acknowledgement

Using Acknowledgements

Y ou can use one of these acknowledgement modes when you instantiate a session as
described in “ Creating Sessions’ on page 86:

e AUTO ACKNOW.EDCGE - The session automatically acknowledges a client’s receipt of a
message either when the session has successfully returned from acall tor ecei ve or
when the message listener the session has called to process the message successfully
returns.
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e DUPS_OK_ACKNOW.EDGE - The session lazily acknowledges the delivery of messages.
Thisislikely to result in the delivery of some duplicate messagesif the IMS provider
fails, so it should only be used by consumers that can tolerate duplicate messages. Use
of this mode can reduce session overhead by minimizing the work the session does to
prevent duplicates.

e CLI ENT_ACKNONEDGE - The IMS client acknowledges aconsumed message by calling
the message’'s acknow edge method. Acknowledging a consumed message
acknowledges all messages that the session has consumed. When client
acknowledgment mode is used, a client may build up alarge number of
unacknowl edged messages while attempting to process them.

Using Transactions for Message Acknowledgement

Y ou can send and receive messages within local or distributed transactions to ensure
message delivery. The IMS API provides methods for initiating, committing, or rolling
back alocal transaction.

Distributed transactions use the Sun Java System Application Server’s transaction service.
The following table lists the XA classes supported by the IMS provider.

Table 5-4 XA Classes

JMS Parent Point-to-Point Publish-Subscribe
XAConnect i onFact ory XAQueueConnect i onFact ory XATopi cConnect i onFact ory
XAConnect i on XAQueueConnect i on XATopi cConnecti on
XASessi on XAQueueSessi on XATopi cSessi on

Y ou can use the XASessi on. get Tr ansact ed() method to find out whether the current
JMS distributed session is within atransaction.

For details about the transaction service, see Chapter 3, “Using the Transaction Service.”

JMS Cleanup

To free system resources, make sure your application closes message producers, message
consumers, sessions, and connectionsin that order. For example;

gSender . cl ose()
gRecei ver. cl ose()
sessi on. cl ose()
connecti on. cl ose()
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Calling cl ose() statementsinsideafi nal | y block is good programming practice.

Delivering SOAP Messages Using the JMS API

Web service clients use the Simple Object Access Protocol (SOAP) to communicate with
web services. SOAP uses a combination of XML-based data structuring and Hyper Text
Transfer Protocol (HTTP) to define a standardized way of invoking methods in objects
distributed in diverse operating environments across the Internet.

For more information about SOAP, see the Sun Java System Application Server
Developer’s Guide to Web Services and the Apache SOAP web site:

http://xn . apache. or g/ soap/ i ndex. ht m

Y ou can take advantage of the IMS provider’s reliable messaging when delivering SOAP
messages. Y ou can convert a SOAP message into a JIM S message, send the IM'S message,
then convert the IM S message back into a SOAP message. The following sections explain
how to do these conversions:

»  Sending SOAP Messages Using the IMS API
» Receiving SOAP Messages Using the IMS AP

Sending SOAP Messages Using the JMS API

Y ou usethe MessageTr ansf or ner utility to convert a SOAP message into aJM S message.
Y ou then send the IM S message containing the SOAP payload as you would anormal IMS

message.

1. Import the library com sun. nessagi ng. xm . MessageTr ansf or mer . Thisisthe
utility whose methods you use to convert SOAP messages to JM'S messages and the
reverse.

i mport com sun. messagi ng. xm . MessageTr ansf or mer ;

2. Initialize the Topi cConnect i onFact ory, Topi cConnect i on, Topi cSessi on, and
publisher.

tcf = new Topi cConnecti onFactory();

tc = tcf.createTopi cConnection();

sessi on = tc. createTopi cSessi on(fal se, Sessi on. AUTO ACKNOALEDGE) ;
topi c = session. creat eTopi ¢(topi cNane) ;

publ i sher = session. creat ePubl i sher(topic);
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3. Construct a SOAP message using the SOAP with Attachments API for Java (SAAJ).
For more information on constructing a SOAP message, see the Sun Java System
Application Server Developer’s Guide to Web Services and the Sun Java System
Message Queue Developer’s Guide.

*construct a default soap MessageFactory */
MessageFactory nf = MessageFact ory. new nst ance();

* Oreate a SOAP nessage object.*/
SOAPMessage soapMessage = nf. creat eMessage();

[** Get SOAP part.*/
SQAPPart soapPart = soapMessage. get SOAPPart ();

/* Get SQOAP envel ope. */
SQAPEnvel ope soapEnvel ope = soapPart. get Envel ope();

/* Get SQAP body. */
SOAPBody soapBody = soapEnvel ope. get Body() ;

/* Oreate a name object. with nane space */

[* http://ww sun. confing. */

Name name = soapEnvel ope. creat eName( " Hel | oWor I d", "hw',
“http://ww sun. coming");

* Add child element with the above nane. */
SQOAPEl enent el enent = soapBody. addChi | dEl errent ( name)

/* Add another child el ement.*/
el ement . addText Node( "Vl come to SunOne Wb Services." );

/* Create an atachnent with activation API.*/

URL url = new URL ("http://java.sun.conl webservices/");
Dat aHandl er dh = new DataHandl er (url);

AttachnentPart ap = soapMessage. creat eAt t achnent Part (dh);

/*set content type/ID. */
ap. set Content Type("text/htm");
ap. set Content 1 d("ci d-001");

[** add the attachment to the SOAP message. */
soapMessage. addAt t achnent Part (ap) ;
soapMessage. saveChanges() ;

4. Convert the SOAP message to a JM'S message by calling the
MessageTr ansf or ner . SOAPMessagei nt oJMsMessage() method.

Message m = MessageTr ansf or ner. SOAPMessagel nt oJMSMessage ( soapMessage,
session );
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5. Publish the IMS message.
publ i sher. publish(m;
6. Closethe JMS connection.

tc.close();

Receiving SOAP Messages Using the JMS API

Y ou receive the IMS message containing the SOAP payload as you would anormal JMS
message. Y ou then use the MessageTr ansf or mer utility to convert the JIMS message back
into a SOAP message.

1. Import the library com sun. nessagi ng. xm . MessageTr ansf or mer . Thisisthe
utility whose methods you use to convert SOAP messages to JM S messages and the
reverse.

i mport com sun. messagi ng. xm . MessageTr ansf or er ;

2. Initialize the Topi cConnect i onFact ory, Topi cConnect i on, Topi cSessi on,
Topi cSubscri ber, and Topi c.

nessageFact ory = MessageFact ory. newl nst ance();
tcf = new com sun. nessagi ng. Topi cConnect i onFactory();
tc = tcf.createTopi cConnection();

session = tc.createTopi cSessi on(fal se, Sessi on. AUTO ACKNOALEDCE) ;

topi c = session. creat eTopi ¢(topi cNane) ;
subscri ber = session. createSubscri ber(topic);
subscri ber. set MessagelLi st ener (thi s);
tc.start();

3. Usethe OnMessage method to receive the message. Use the
SOAPMessageFr om MBMessage method to convert the IM S message to a SOAP

message.

public void onMessage (Message nessage) {
SOAPMessage soapMessage =
MessageTr ansf or mer . SOAPMessageFr omJMSMessage( nessage,
nessageFactory ); }

4. Retrieve the content of the SOAP message. For more information about SOAP
messages, see the Sun Java System Application Server Developer’s Guide to Web
Services.
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Sample Applications

JMSS sample applications are in the following directory:
ingall_dir/ sanpl es/j s
M essage-driven bean sample applications are in the following directory:

ingall_dir/ sanpl es/ ej b/ ndb
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Chapter 6

Using the JavaMail API

This chapter describes how to use the JavaMail™ API, which provides a set of abstract
classes defining objects that comprise a mail system.

This chapter contains the following sections:
e Introducing JavaMail

e Creating aJavaMail Session

e JavaMail Session Properties

* Looking Up aJavaMail Session

*  Sending Messages Using JavaMail

* Reading Messages Using JavaMail

e Sample Applications

Introducing JavaMail

The JavaMail API defines classes such as Message, St or e, and Tr ansport . The APl can
be extended and can be subclassed to provide new protocols and to add functionality when
necessary. In addition, the API provides concrete subclasses of the abstract classes. These
subclasses, including M mreMessage and M nmeBodyPar t , implement widely used Internet
mail protocols and conform to the RFC822 and RFC2045 specifications. The JavaMail API
includes support for the IMAP4, POP3, and SMTP protocols.

The JavaMail architectural components are as follows:

» Theabstract layer declares classes, interfaces, and abstract methods intended to
support mail handling functions that all mail systems support.
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e Theinternet implementation layer implements part of the abstract layer using the
RFC822 and MIME internet standards.

» JavaMail usesthe JavaBeans Activation Framework (JAF) to encapsul ate message data
and to handle commands intended to interact with that data.

For more information, see the Sun Java System Application Server Administrator’s Guide
and the JavaMail specification at:

http://java. sun. con products/j avanai | /

Creating a JavaMail Session

Y ou can create a JavaMail session in the following ways:
» Using the Administration Interface
» Using the Command Line Interface

The “Using The Administration Interface” section describes each connection pool setting.
The “Using The Command Line Interface” section merely lists syntax and default values.

Using the Administration Interface

To create a JavaMail session using the Administration interface, perform the following
tasks:

1. Openthe JavaMail Sessions component under your server instance.
2. Click the New button.
3. Enter the following information:

o JNDI Name (required) - Enter the INDI name that application components must
use to access the JavaMail session. For more information, see “Looking Up a
JavaMail Session” on page 99.

o Mail Host (required) - The mail server host name.
o Default User (required) - The mail server user name.

o Default Return Address (required) - The e-mail address the mail server usesto
indicate the message sender.

o Description (optional) - Y ou can enter atext description of the JavaMail session.
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Check the Java Mail Session Enabled box to enable the JavaMail session.

If aJavaMail session is disabled, no application component can connect to it, but its
configuration remains in the server instance.

5. You can also edit the following Advanced settings:

[n}

[n}

Store Protocol - Specifies the storage protocol service, which connectsto a mail
server, retrieves messages, and saves messages in folder(s). Example values are
i map (the default) and pop3.

Store Protocol Class - Specifies the service provider implementation class for
storage. The defaultiscom sun. nai | . i map. | MAPSt or e.

Transport Protocol - Specifies the transport protocol service, which sends
messages. The default issnt p.

Transport Protocol Class - Specifies the service provider implementation class for
transport. The default iscom sun. mai | . st p. SMIPTr ansport .

Debug Enabled - Enables debugging for this JavaMail session.

6. Click the OK button.

7. Toadd propertiesto aJavaMail session, perform the following tasks:

a.
b.
c.

d.

e.

Go back to the Java Mail Sessions page.
Click the JavaMail session you just created.
Click the Properties button.

Specify names and values for any properties you want to use. If you need another
name-value row, use the Add button to add it. For details about JavaMail session
properties, see “JavaMail Session Properties’ on page 99.

Click the Save button.

8. (Gotothe server instance page.

9. Click the General tab.

10. Click the Apply Changes button.
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Using the Command Line Interface

To create a JavaMail session using the command line, use the asadmi n
creat e-j avamai | - r esour ce command. The syntax is as follows, with defaults shown for
optional parameters that have them:

asadnmin create-javamail -resource --user admin user [--password admn_password]
[--passwordfile passmord file] [--host |ocal host] [--port 4848] [--secure | -S]
[--instance indance name] --nail host mail_host --nail user mail_user --fronaddress
address [ - - st or epr ot ocol =i map]

[--storeprotocol cl ass=com sun. mai | .imap. | MAPSt ore] [--transprotocol =sntp]
[--transprotocol cl ass=com sun. mai | . snt p. SMIPTransport] [--debug=fal se]
[--enabl ed=true] [--description ted] [--property (name=value)[: name=valug] *]
jndi_name

For more information about the parameters specific to asadmi n

creat e-j avanai | - r esour ce, see “Using the Administration Interface” on page 96. For
more information about the general asadni n parameters (- - user, - - passwor d,
--passwordfile,--host,--port,and--secure), see the Sun Java System Application
Server Administrator’s Guide.

For example:

asadnmin create-javamail -resource --user joeuser --password secret
--mai | host Mail Server --mailuser Mail User --fronmaddress user @ai | server.com
Mai | Sessi on

To delete a JavaMail session, use the following command:

asadnmin del ete-j avamai | -resource --user admin user [--password admin_password]
[--passwordfile passmord file] [--host |ocal host] [--port 4848] [--secure | -S]
[--instance insance nameg] jndi_name

For example:

asadm n del ete-j avamai | -resource --user joeuser --password secret
Mai | Sessi on

To list JavaMail sessions, use the following command:

asadmin |ist-javamail-resources --user admn user [--password admin passvord]
[--passwordfile passmord file] [--host |ocal host] [--port 4848] [--secure | -S]
[--instance ingance name]

For example:
asadmn |ist-javamail -resources --user joeuser --password secret --instance
serverl
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After you create the JavaMail session, you must reconfigure the server instance using the
following command:

asadm n reconfig --user user [--password passmord] [--passwordfil e passwvord filg]

[--host |ocal host] [--port 4848] [--secure |
-S][--di scardmanual changes=f al se | --keepmanual changes=fal se] ingance name
For example:

asadm n reconfig --user joeuser --password secret serverl

JavaMail Session Properties

Y ou can set propertiesfor aJavaMail Sessi on object. Every property name must start with
amai | - prefix. Sun Java System Application Server changes the dash (- ) character to a
period (. ) in the name of the property and saves the property to the Mai | Confi gur ati on
and JavaMail Sessi on abjects. If the name of the property doesn’t start with mai | -, the
property isignored.

For example, if you want to define the property nai | . passwor d in aJavaMail Session
object, first define the property as follows:

¢ Name- mai | - password
» Vaue-secret

After you get the JavaMail Sessi on object, you can get the mai | . passwor d property to
retrieve the value secr et , asfollows:

String password = session. getProperty("mail.password");

Looking Up a JavaMail Session

The standard Java Naming and Directory Interface™ (JNDI) subcontext for JavaMail
sessionsisj ava: conp/ env/ nai | .

Registering JavaMail sessionsin the nai | naming subcontext of a JINDI namespace, or in
one of its child subcontexts, is standard. The INDI namespace is hierarchical, like afile
system’ s directory structure, so it is easy to find and nest references. A JavaMail sessionis
bound to alogical INDI name. The name identifies a subcontext, mai | , of the root context,
and alogical name. To change the JavaMail session, you can change its entry in the JNDI
namespace without having to modify the application.

The resource lookup in the application code looks like this:
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InitialContext ic = new Initial Context();
String snName = "java: conp/ env/ nai | / M/Mai | Sessi on”;
Sessi on sessi on = (Session)ic. | ookup(snNane);

For more information about the INDI API, see Chapter 4, “Using the Java Naming and
Directory Interface.”

Sending Messages Using JavaMall

To send a message using JavaMail, perform the following tasks:
1. Import the packages that you need:

inport java.util.*;

inport javax.activation. *;
inport javax.mail.*;

inport javax.mail.internet.*;
i nport javax.namng.*;

2. Look up the JavaMail session, as described in “Looking Up a JavaMail Session” on
page 99:

InitialContext ic = new Initial Context();
String snName = "java: conp/ env/ nai | / M/Mai | Sessi on”;
Sessi on session = (Session)ic.|ookup(snNane);

3. Override the JavaMail session propertiesif necessary. For example:

Properties props = session. getProperties();
props. put ("mail.from', "user2@rail server.com');

4. CreateaM nmeMessage. The nsgReci pi ent, nsgSubj ect , and nsgTxt variablesin
the following example contain input from the user:

Message nsg = new M neMessage( sessi on);
nsg. set Subj ect (nmsgSubj ect) ;

nsg. set Sent Dat e(new Date());

nsg. set Fron();

nsg. set Reci pi ent s( Message. Reci pi ent Type. TQ,
I nt er net Addr ess. par se( nsgReci pi ent, false));
M meBodyPart nbp = new M neBodyPart();

nbp. set Text (nsgTxt);

Mil tipart np = new MmeMil tipart();

np. addBodyPar t ( nbp) ;

nsg. set Cont ent (np) ;

5. Send the message:
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Transport . send(nsg) ;

Reading Messages Using JavaMalil

To read a message using JavaMail, perform the following tasks:
1. Import the packages that you need:

inport java.util.*;
inport javax.activation. *;
inport javax.mail.*;
inport javax.mail.internet.*;
i nport javax.namng.*;
2. Look up the JavaMail session, as described in “Looking Up a JavaMail Session” on
page 99:

Initial Context ic = new Initial Context();
String snName = "java: conp/ env/ nai | / M/Mai | Sessi on”;
Session session = (javax. mail.Session)ic.|ookup(snNane);

3. Override the JavaMail session propertiesif necessary. For example:

Properties props = session. getProperties();
props. put ("mail.from', "user2@rail server.com');

4. Get aStore object from the Sessi on, then connect to the mail server using the Store
object’sconnect () method. Y ou must supply a mail server name, a mail user name,
and a password.

Store store = session.getStore();
store.connect ("Mail Server", "Mil User", "secret");

5. Get the default folder, then get the INBOX folder:

Fol der fol der = store. get Defaul t Fol der();
fol der = fol der. get Fol der ("1 NBOX");

6. Itisefficient toread the Message objects (which represent messages on the server) into
an array:

Message[] nessages = fol der. get Messages();
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Sample Applications

JavaMail sample applications are in the following directory:

ingall_dir/ sanpl es/ j avanai |
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