
Preface
This book is a desktop quick reference for Java programmers who are writing enterprise applications. The first
part of the book provides a fast−paced introduction to the key Java Enterprise APIs: JDBC™, RMI, Java IDL
(CORBA), servlets, JNDI, and Enterprise JavaBeans™. These chapters are followed by a quick−reference
section that succinctly details every class of those APIs, as well as a few other Enterprise APIs.

This book complements the best−selling Java in a Nutshell and the forthcoming Java Foundation Classes in a
Nutshell. Java in a Nutshell introduces the Java programming language itself and provides an API quick
reference for the core packages and classes of the Java platform, while Java Foundation in a Nutshell offers a
fast−paced tutorial on the Java APIs that comprise the Java Foundation Classes (JFC) and provides
corresponding quick−reference material.

0.1. Contents of This Book

This book is divided into three parts:

Part 1, "Introducing the Java Enterprise APIs"
The chapters in this part introduce the key Enterprise APIs and provide enough information so that
you can start using them right away.

Part 2, "Enterprise Reference"
This part contains two reference chapters that help you work with technologies key to the Enterprise
APIs: SQL and IDL. It also contains chapters that cover the tools provided with Sun's Java
Development Kit for RMI and Java IDL.

Part 3, "API Quick Reference"
This part is a quick reference for the Java Enterprise APIs; it forms the bulk of the book. Please be
sure to read the How To Use This Quick Reference section, which appears at the beginning of this
part. It explains how to get the most out of this book.
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0.2. Related Books

O'Reilly & Associates publishes an entire series of books on Java programming. These books include Java in
a Nutshell and Java Foundation Classes in a Nutshell, which, as mentioned above, are companions to this
book.

A related reference work is the Java Power Reference. It is an electronic Java quick−reference on CD−ROM
that uses the Java in a Nutshell style. But since it is designed for viewing in a web browser, it is fully
hyperlinked and includes a powerful search engine. It is wider in scope but narrower in depth than the Java in
a Nutshell books. Java Power Reference covers all the APIs of the Java 2 platform, plus the APIs of many
standard extensions. But it does not include tutorial chapters on the various APIs, nor does it include
descriptions of the individual classes.

You can find a complete list of O'Reilly's Java books at http://java.oreilly.com. Books of particular interest to
enterprise programmers include the following:

Java Servlet Programming, by Jason Hunter with William Crawford
A guide to writing servlets that covers dynamic web content, maintaining state information, session
tracking, database connectivity using JDBC, and applet−servlet communication.

Java Distributed Computing, by Jim Farley
A programmer's guide to writing distributed applications with Java.

Database Programming with JDBC and Java, by George Reese
An advanced tutorial on JDBC that presents a robust model for developing Java database programs.

Enterprise JavaBeans, by Richard Monson−Haefel
A thorough introduction to EJB for the enterprise software developer.

0.1. Contents of This Book 0.3. Java Programming
Resources Online
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0.3. Java Programming Resources Online

This book is designed for speedy access to frequently needed information. It does not, and cannot, tell you
everything you need to know about the Java Enterprise APIs. In addition to the books listed in the previous
section, there are several valuable (and free) electronic sources of information about Java programming.
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Sun's main web site for all things related to Java is http://java.sun.com. The web site specifically for Java
developers is http://developer.java.sun.com. Much of the content on this developer site is password−protected
and access to it requires (free) registration.

Some of the Enterprise APIs covered in this book are part of the core Java 2 platform, so if you have
downloaded the JDK, you have the classes for APIs such as JDBC, RMI, and Java IDL. Other APIs are
standard extensions, however, so if you want to use, say, JNDI or servlets, you have to download the classes
separately. The best way to get the latest APIs is to start on Sun's Products and APIs page at
http://java.sun.com/products/ and find the appropriate API from there.

Sun distributes electronic documentation for all Java classes and methods in its javadoc HTML format.
Although this documentation is rough or outdated in places, it is still an excellent starting point when you
need to know more about a particular Java package, class, method, or field. If you do not already have the
javadoc files with your Java distribution, see http://java.sun.com/docs/ for a link to the latest available
version.

Finally, don't forget O'Reilly's Java web site. http://java.oreilly.com contains Java news and commentary and
a monthly tips−and−tricks column by O'Reilly Java author Jonathan Knudsen.
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0.4. Examples Online

The examples in this book are available online and can be downloaded from the home page for the book at
http://www.oreilly.com/catalog/jentnut. You may also want to visit this site to see if any important notes or
errata about the book have been published there.

0.3. Java Programming
Resources Online

0.5. Conventions Used in
This Book
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0.5. Conventions Used in This Book

The following formatting conventions are used in this book:

Italic
Is used for emphasis and to signify the first use of a term. Italic is also used for commands, email
addresses, web sites, FTP sites, file and directory names, and newsgroups.

Bold
Is occasionally used to refer to particular keys on a computer keyboard or to portions of a user
interface, such as the Back button or the Options menu.

Letter Gothic
Is used in all Java code and generally for anything that you would type literally when programming,
including options, keywords, data types, constants, method names, variables class names, and
interface names.

Letter Gothic Oblique
Is used for the names of function arguments, and generally as a placeholder to indicate an item that
should be replaced with an actual value in your program.

Franklin Gothic Book Condensed
Is used for the Java class synopses in Part III. This very narrow font allows us to fit a lot of
information on the page without a lot of distracting line breaks. This font is also used for code entities
in the descriptions in Part III.

Franklin Gothic Demi Condensed
Is used for highlighting class, method, field, property, and constructor names in Part III, which makes
it easier to scan the class synopses.

Franklin Gothic Book Compressed Italic
Is used for method parameter names and comments in Part III.
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0.6. We'd Like to Hear from You

We have tested and verified the information in this book to the best of our ability, but you may find that
features have changed (or even that we have made mistakes!). Please let us know about any errors you find, as
well as your suggestions for future editions, by writing to:

O'Reilly & Associates, Inc.
101 Morris Street
Sebastopol, CA 95472
1−800−998−9938 (in the U.S. or Canada)
1−707−829−0515 (international or local)
1−707−829−0104 (FAX)

You can send us messages electronically. To be put on the mailing list or request a catalog, send email to:

info@oreilly.com

To ask technical questions or comment on the book, send email to:

bookquestions@oreilly.com

We have a web site for the book, where we'll list examples, errata, and any plans for future editions. You can
access this page at:

http://www.oreilly.com/catalog/jentnut/

For more information about this book and others, see the O'Reilly web site:

http://www.oreilly.com
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where I wrote most of the class summaries for the java.sql package, paying six cents a minute for
computer time. And we wouldn't be here without David Flanagan.

I have enjoyed support, encouragement, and grudging tolerance from William F. Crawford, William E.
Crawford, Francine Crawford, and Faith Crawford, as well as from Joel Pomerantz, Sam Carner, and Isaac
Kohane.

Finally, my heartfelt thanks goes to our editor, Paula Ferguson, for her extreme patience with me over the last
year and a half.

0.7.4. Kris Magnusson

I found a good deal of pleasure in writing the JNDI−related material for this book. And I have many people to
thank for the opportunity−−too many to list here. But some deserve special mention.

Preface (Java Enterprise in a Nutshell)

0.7. Acknowledgments 6
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Here's to a fruitful second act.

Outside of work, Don Yacktman and Dr. Sean Luke were instrumental in sharing their object−oriented
architecture expertise over the years. And Yan Fang and her support for my computer and other habits helped
immensely with my transition from fresh economics graduate to software guy.

Thanks, everyone!

0.6. We'd Like to Hear
from You

Part 1. Introducing the
Java Enterprise APIs

Copyright © 2001 O'Reilly & Associates. All rights reserved.

Part 1: Introducing the
Java Enterprise APIs

Preface (Java Enterprise in a Nutshell)

0.7. Acknowledgments 7


	Table of Contents
	Preface
	0.1. Contents of This Book
	0.2. Related Books
	0.3. Java Programming Resources Online
	0.4. Examples Online
	0.5. Conventions Used in This Book
	0.6. We'd Like to Hear from You
	0.7. Acknowledgments
	0.7.1. David Flanagan
	0.7.2. Jim Farley
	0.7.3. William Crawford
	0.7.4. Kris Magnusson

	1.1. Enterprise Computing Defined
	1.2. Enterprise Computing Demystified
	1.3. The Java Enterprise APIs
	1.3.1. JDBC: Working with Databases
	1.3.2. RMI: Remote Method Invocation
	1.3.3. Java IDL: CORBA Distributed Objects
	1.3.4. JNDI: Accessing Naming and Directory Services
	1.3.5. Enterprise JavaBeans
	1.3.6. Servlets
	1.3.7. JMS: Enterprise Messaging
	1.3.8. JTA: Managing Distributed Transactions
	1.4.1. Enabling E-Commerce for a Mail-Order Enterprise
	1.4.2. Updating CornCo with Enterprise JavaBeans

	1.4. Enterprise Computing Scenarios
	1.5. Java Enterprise APIs Versus Jini
	2.1. JDBC Architecture
	2.2. JDBC Basics
	2.3. JDBC Drivers
	2.3.1. JDBC URLs
	2.3.2. The JDBC-ODBC Bridge

	2.4. Connecting to the Database
	2.5. Statements
	2.5.1. Multiple Result Sets
	2.6.1. Handling Nulls
	2.6.2. Large Data Types
	2.6.3. Dates and Times

	2.6. Results
	2.7. Handling Errors
	2.7.1. SQL Warnings

	2.8. Prepared Statements
	2.9. Metadata
	2.9.1. DatabaseMetaData
	2.9.2. ResultSetMetaData

	2.10. Transactions
	2.11. Stored Procedures
	2.12. Escape Sequences
	2.13. JDBC 2.0
	2.13.1. Results Handling
	2.13.2. Batch Updates
	2.13.3. Java-Aware Databases
	2.13.4. BLOBs and CLOBs
	2.13.5. The JDBC Standard Extension

	3.1. Introduction to RMI
	3.1.1. RMI in Action
	3.1.2. RMI Architecture
	3.1.3. RMI Object Services
	3.1.3.1. Naming/registry service
	3.1.3.2. Object activation service
	3.1.3.3. Distributed garbage collection
	3.2.1. Key RMI Classes for Remote Object Implementations

	3.2. Defining Remote Objects
	3.3. Creating the Stubs and Skeletons
	3.4. Accessing Remote Objects as a Client
	3.4.1. The Registry and Naming Services
	3.4.2. Remote Method Arguments and Return Values
	3.4.3. Factory Classes

	3.5. Dynamically Loaded Classes
	3.5.1. Configuring Clients and Servers for Remote Class Loading
	3.5.2. Loading Classes from Applets

	3.6. Remote Object Activation
	3.6.1. Persistent Remote References
	3.6.2. Defining an Activatable Remote Object
	3.6.2.1. The Activatable class
	3.6.2.2. Implementing an activatable object
	3.6.3. Registering Activatable Objects
	3.6.3.1. Registering an activatable object without instantiating
	3.6.3.2. Passing data with the MarshalledObject
	3.6.4. Activation Groups
	3.6.4.1. Registering activation groups
	3.6.4.2. Assigning activatable objects to groups
	3.6.5. The Activation Daemon
	3.6.5.1. The daemon's dual personality
	3.7.1. RMI with JNI Versus CORBA

	3.7. RMI and Native Method Calls
	3.8. RMI over IIOP
	3.8.1. Accessing RMI Objects from CORBA

	4.1. The CORBA Architecture
	4.1.1. Interface Definition Language
	4.1.2. Object Request Broker
	4.1.3. The Naming Service
	4.1.4. Inter-ORB Communication

	4.2. Creating CORBA Objects
	4.2.1. An IDL Primer
	4.2.1.1. Modules
	4.2.1.2. Interfaces
	4.2.1.3. Data members and methods
	4.2.1.4. A complete IDL example
	4.2.2. Turning IDL Into Java
	4.2.2.1. A simple server class
	4.2.2.2. The helper class
	4.2.2.3. The holder class
	4.2.2.4. The client and server stubs
	4.2.3. Writing the Implementation

	4.3. Putting It in the Public Eye
	4.3.1. Initializing the ORB
	4.3.2. Registering with a Naming Service
	4.3.3. Adding Objects to a Naming Context

	4.4. Finding Remote Objects
	4.4.1. Initial ORB References
	4.4.2. Getting Objects from Other Remote Objects
	4.4.2.1. Using a naming context
	4.4.2.2. Using multiple naming services
	4.4.3. Stringified Object References

	4.5. What If I Don't Know the Interface?
	4.5.1. Dynamic Invocation Interface

	5.1. The Servlet Life Cycle
	5.2. Servlet Basics
	5.2.1. HTTP Servlets
	5.2.2. Forms and Interaction
	5.2.3. POST, HEAD, and Other Requests
	5.2.4. Servlet Responses
	5.2.5. Servlet Requests
	5.2.6. Error Handling
	5.2.6.1. Status codes
	5.2.6.2. Servlet exceptions
	5.2.6.3. A file serving servlet
	5.2.7. Security
	5.8.1. HttpSessionBindingListener
	5.8.2. Session Contexts

	5.3. Servlet Chaining
	5.4. Custom Servlet Initialization
	5.5. Thread Safety
	5.6. Server-Side Includes
	5.7. Cookies
	5.8. Session Tracking
	5.9. Databases and Non-HTML Content
	5.10. The Servlet API 2.1
	5.10.1. Request Dispatching
	5.10.2. Shared Attributes
	5.10.3. Resource Abstraction

	6.1. JNDI Architecture
	6.2. A JNDI Example
	6.3. Introducing the Context
	6.3.1. Using the InitialContext Class
	6.3.2. Other Naming Systems
	6.5.1. The Command Interface
	6.5.2. Loading an Initial Context
	6.5.3. Running the Shell
	6.6.1. How Names Work
	6.6.2. Browsing a Naming System
	6.6.3. Listing the Bindings of a Context

	6.4. Looking Up Objects in a Context
	6.5. The NamingShell Application
	6.6. Listing the Children of a Context
	6.7. Creating and Destroying Contexts
	6.8. Binding Objects
	6.9. Accessing Directory Services
	6.9.1. X.500 Directories
	6.9.2. The DirContext Interface
	6.9.3. The Attributes Interface
	6.9.4. The Attribute Interface

	6.10. Modifying Directory Entries
	6.11. Creating Directory Entries
	6.12. Searching a Directory
	6.12.1. Search Criteria
	6.12.2. Search Results
	6.12.3. Search Controls
	6.12.4. A Search Command
	7.2.1. The EJB Client
	7.2.2. The Enterprise JavaBeans Object
	7.2.3. The EJB Container

	7.1. A Note on Evolving Standards
	7.2. EJB Roles
	7.3. Transaction Management
	7.3.1. Making the EJB Server Aware of Database Transactions
	7.3.2. Transaction Isolation Levels
	7.4.1. Home Interface
	7.4.2. Remote Interface
	7.4.3. The Bean Implementation

	7.4. Implementing a Basic EJB Object
	7.5. Implementing Session Beans
	7.5.1. Stateless Versus Stateful Session Beans
	7.5.2. Optional Transaction Support

	7.6. Implementing Entity Beans
	7.6.1. Primary Keys
	7.6.2. Finder Methods
	7.6.3. Entity Bean Implementation
	7.6.3.1. A persistent ProfileBean
	7.6.4. The Entity Context
	7.6.5. Life Cycle of an Entity Bean
	7.6.6. Handles on Entity Beans
	7.6.7. Container-Managed Persistence
	7.6.7.1. Handling complex data structures

	7.7. Deploying an Enterprise JavaBeans Object
	7.7.1. Container-Managed Data Mapping
	7.7.2. Access-Control Deployment Attributes
	7.7.3. Generating the Container Classes and Deployment Descriptor
	7.7.4. Packaging Enterprise JavaBeans

	7.8. Using an Enterprise JavaBeans Object
	7.8.1. Finding Home Interfaces Through JNDI
	7.8.2. Creating/Finding Beans
	7.8.3. Using Client-Side Transactions

	7.9. Changes in EJB 1.1 Specification
	7.9.1. XML-Based Deployment Descriptors
	7.9.2. Entity Beans Required
	7.9.3. Home Handles
	7.9.4. Detailed Programming Restrictions for Bean Implementations
	7.9.5. Assorted Other Changes

	8.1. Relational Databases
	8.2. Data Types
	8.3. Schema Manipulation Commands
	8.3.1. CREATE TABLE
	8.3.2. ALTER TABLE
	8.3.3. DROP

	8.4. Data Manipulation Commands
	8.4.1. SELECT
	8.4.1.1. String comparisons
	8.4.1.2. Subqueries and joins
	8.4.1.3. Groups
	8.4.2. INSERT
	8.4.3. UPDATE
	8.4.4. DELETE

	8.5. Functions
	8.5.1. Aggregate Functions
	8.5.2. Value Functions
	8.5.2.1. Date/time functions
	8.5.2.2. String manipulation functions

	8.6. Return Codes
	10.1. IDL Keywords
	10.2. Identifiers
	10.2.1. Mapping Identifiers to Java

	10.3. Comments
	10.3.1. Mapping Comments to Java
	10.4.1. Strings and Characters
	10.4.1.1. Mapping strings and characters to Java

	10.4. Basic Data Types
	10.5. Constants and Literals
	10.5.1. Mapping Constants to Java
	10.5.2. Boolean Literals
	10.5.3. Numeric Literals
	10.5.3.1. Integer literals
	10.5.3.2. Floating-point literals
	10.5.3.3. Fixed-point literals
	10.5.3.4. Mapping numeric literals to Java
	10.5.4. Character Literals
	10.5.5. String Literals

	10.6. Naming Scopes
	10.7. User-Defined Data Types
	10.7.1. Typedefs
	10.7.1.1. Mapping typedefs to Java
	10.7.2. Arrays
	10.7.2.1. Mapping arrays to Java
	10.7.3. Sequences
	10.7.3.1. Mapping sequences to Java
	10.7.4. Structs
	10.7.4.1. Mapping structs to Java
	10.7.5. Enumerations
	10.7.5.1. Mapping enumerations to Java
	10.7.6. Unions
	10.7.6.1. Mapping unions to Java

	10.8. Exceptions
	10.8.1. Standard Exceptions
	10.8.2. Mapping Exceptions to Java

	10.9. Module Declarations
	10.9.1. Mapping Modules to Java

	10.10. Interface Declarations
	10.10.1. Attributes
	10.10.2. Methods
	10.10.2.1. Parameters
	10.10.2.2. Exceptions
	10.10.2.3. Context values
	10.10.2.4. Call semantics
	10.10.3. Interface Inheritance
	10.10.3.1. Method and attribute inheritance
	10.10.3.2. Constant, type, and exception inheritance
	10.10.3.3. IDL early binding
	10.10.4. Mapping Interfaces to Java
	10.10.4.1. Helper and holder classes
	10.10.4.2. Attributes
	10.10.4.3. Methods

	11.1. Naming Service
	11.2. Security Service
	11.3. Event Service
	11.4. Persistent Object Service
	11.5. Life Cycle Service
	11.6. Concurrency Control Service
	11.7. Externalization Service
	11.8. Relationship Service
	11.9. Transaction Service
	11.10. Query Service
	11.11. Licensing Service
	11.12. Property Service
	11.13. Time Service
	11.14. Trading Service
	11.15. Collection Service
	1. Finding a Quick-Reference Entry
	2. Reading a Quick-Reference Entry
	2.1. Class Name, Package Name, Availability, and Flags
	2.2. Description
	2.3. Synopsis
	2.3.1. Member availability and flags
	2.3.2. Functional grouping of members
	2.4. Class Hierarchy
	2.5. Cross References
	2.6. A Note About Class Names

	Colophon
	 Copyright ©  2001 O'Reilly & Associates, Inc. All rights reserved.
	Logos and Trademarks
	Disclaimer

	1. Finding a Quick-Reference Entry
	2. Reading a Quick-Reference Entry
	2.1. Class Name, Package Name, Availability, and Flags
	2.2. Description
	2.3. Synopsis
	2.3.1. Member availability and flags
	2.3.2. Functional grouping of members
	2.4. Class Hierarchy
	2.5. Cross References
	2.6. A Note About Class Names
	Table of Contents
	 Part 1: Introducing the Java Enterprise APIs
	 Part 2: Enterprise Reference
	 Part 3: API Quick Reference


	Chapter 1. Introduction
	Chapter 2. JDBC
	Chapter 3. Remote Method Invocation
	Chapter 4. Java IDL
	Chapter 5. Java Servlets
	Chapter 6. JNDI
	Chapter 7. Enterprise JavaBeans
	Chapter 8. SQL Reference
	Chapter 9. RMI Tools
	Chapter 10. IDL Reference
	Chapter 11. CORBA Services Reference
	Chapter 12. Java IDL Tools
	Chapter 13. The java.rmi Package
	Chapter 14. The java.rmi.activation Package
	Chapter 15. The java.rmi.dgc Package
	Chapter 16. The java.rmi.registry Package
	Chapter 17. The java.rmi.server Package
	Chapter 18. The java.sql Package
	Chapter 19. The javax.ejb Package
	Chapter 20. The javax.ejb.deployment Package
	Chapter 21. The javax.jms Package
	Chapter 22. The javax.naming Package
	Chapter 23. The javax.naming.directory Package
	Chapter 24. The javax.naming.spi Package
	Chapter 25. The javax.servlet Package
	Chapter 26. The javax.servlet.http Package
	Chapter 27. The javax.sql Package
	Chapter 28. The javax.transaction Package
	Chapter 29. The javax.transaction.xa Package
	Chapter 30. The org.omg.CORBA Package
	Chapter 31. The org.omg.CORBA.DynAnyPackage Package
	Chapter 32. The org.omg.CORBA.ORBPackage Package
	Chapter 33. The org.omg.CORBA.portable Package
	Chapter 34. The org.omg.CORBA.TypeCodePackage Package
	Chapter 35. The org.omg.CosNaming Package
	Chapter 36. The org.omg.CosNaming. NamingContextPackage Package
	Chapter 37. Class, Method, and Field Index
	How to Use This Quick Reference
	How to Use This Quick Reference
	Part 1. Introducing the Java Enterprise APIs
	Part 2. Enterprise Reference
	Part 3. API Quick Reference



