Advanced Java® EE
Development with WildFly®

®

Your one-stop guide to developing Java® EE applications with
the Eclipse IDE, Maven, and WildFly® 8.1




Advanced Java® EE
Development with WildFly®

Your one-stop guide to developing Java® EE
applications with the Eclipse IDE, Maven,
and WildFly® 8.1

Deepak Vohra ,f‘, )\ I ff,!, :

7‘}& 'ﬁl J .?gi

open source

community experience distilled
PUBLISHING

BIRMINGHAM - MUMBAI



Advanced Java® EE Development with WildFIly®

Copyright © 2015 Packt Publishing

All rights reserved. No part of this book may be reproduced, stored in a retrieval
system, or transmitted in any form or by any means, without the prior written
permission of the publisher, except in the case of brief quotations embedded in
critical articles or reviews.

Every effort has been made in the preparation of this book to ensure the accuracy
of the information presented. However, the information contained in this book is
sold without warranty, either express or implied. Neither the author, nor Packt
Publishing, and its dealers and distributors will be held liable for any damages
caused or alleged to be caused directly or indirectly by this book.

Packt Publishing has endeavored to provide trademark information about all of the
companies and products mentioned in this book by the appropriate use of capitals.
However, Packt Publishing cannot guarantee the accuracy of this information.

First published: March 2015
Production reference: 1230315

Published by Packt Publishing Ltd.
Livery Place

35 Livery Street

Birmingham B3 2PB, UK.

ISBN 978-1-78328-890-8

www.packtpub.com



Credits

Author
Deepak Vohra

Reviewers
Miro Kopecky

Konstantinos A. Margaritis
Manu PK

Alexandre Arcanjo de Queiroz
Muhammad Rosli

Commissioning Editor
Kartikey Pandey

Acquisition Editor
Vinay Argekar

Content Development Editor
Rahul Nair

Technical Editors
Vijin Boricha

Parag Topre

Copy Editors
Sarang Chari

Janbal Dharmaraj

Project Coordinator
Suzanne Coutinho

Proofreaders
Paul Hindle

Clyde Jenkins

Indexer
Hemangini Bari

Production Coordinator
Aparna Bhagat

Cover Work
Aparna Bhagat



About the Author

Deepak Vohra is a consultant and a principal member of the NuBean software
company. He is a Sun Certified Java Programmer (SCJP) and Web Component
Developer (SCWCD) and has worked in the fields of XML and Java programming
and J2EE for over 5 years. Deepak is the coauthor of the Apress book Pro XML
Development with Java Technology and is the technical reviewer for the O'Reilly book
WebLogic: The Definitive Guide.

Deepak was also the technical reviewer for the Course Technology PTR book Ruby
Programming for the Absolute Beginner, and the technical editor for the Manning
Publications book Prototype and Scriptaculous in Action. He is also the author of

the Packt Publishing books [DBC 4.0 and Oracle [Developer for [2EE Development,
Processing XML documents with Oracle JDeveloper 11g, E]B 3.0 Database Persistence with
Oracle Fusion Middleware 11g, Java 7 JAX-WS Web Services, and Java EE Development
with Eclipse.



About the Reviewers

Miro Kopecky has been a passionate JVM enthusiast since the moment he
joined Sun Microsystems in 2002. Miro truly believes in distributed system design,
concurrency, and parallel computing, which push the system performance to its
limit without losing reliability and stability.

I would like to thank my family and my girlfriend, Tanja, for her big
support when I was reviewing this book.

Konstantinos A. Margaritis has worked as a contractor since 2003 and has
tackled all sorts of projects, from the very low level (C, C++, and ASM) to the very
high level (Java EE/Enterprise). He is highly proficient in both C/C++ and Java,
having written hundreds of thousands of lines in either language, and has used
Jboss/Wildfly for many years in corporate projects. He is also taking interest in new
languages, such as D, C#, Go, and Rust. His favorite subject is software optimization
and also SIMD architectures (SSE/AVX, ARM NEON, PowerPC Altivec/VSX,

and many more). He has been an official Debian developer since 1999 and has
boostrapped the Debian armhf port. Among others, he has worked for Genesi,
Linaro, and Collabora. He has written a user book for Debian (in Greek) and

several smaller guides and is currently in the process of writing an SIMD book.

I would like to thank my wife, Chryssoula, and my amazing kids,
Yiannis and Evangelos, who have shown incredible patience and
love in everything I attempt.




Manu PK is a software architect at Schneider Electric, where he designs and
develops applications using Java and related technologies. He blogs at http: //
blog.manupk.com on his experiments with technology and is a guest author on
DZone. Manu contributes to the developer community by participating in technical
discussion forums and speaks at various community events. His current interests
include modern technical architectures, Polyglot Persistence, JVM, and Agile
practices. You can reach him at manu. pk@out look . com or via his LinkedIn profile
athttp://in.linkedin.com/in/manupk.

[ would like to thank my family and my wife, Lakshmi, for her
support and patience when I was reviewing this book.

Alexandre Arcanjo de Queiroz is a Brazilian software developer graduated
from the Faculty of Technology of Sao Paulo, a renowned institution of his country.
He has experience in developing applications using Java EE platform in the

UNIX environment.

He is currently working for Geofusion. Geofusion is the leader in geomarketing in
Brazil and offers an online platform called OnMaps, indispensable for companies
seeking expansion and assistance in more accurate decision making.

I would like to thank my family who supported me at every moment
of my life and my friends who believed in my potential.

Muhammad Rosli is a freelance hardware designer who completed his bachelor's
degree in electrical and electronic engineering from the University of Canterbury. He
has worked for different software contractors in telecommunication, construction, and
education, serving the government and private sectors for over 2 years. His primary
job involved interfacing data from hardware to the end user using web technology.
Most of the designs utilize Java EE and Wildfly for mission-critical projects involving
large data, such as e-commerce databases and scientific databases. He is currently
active in checking documentation for open source projects and testing the example
application provided.



www.PacktPub.com

Support files, eBooks, discount offers, and more
For support files and downloads related to your book, please visit www.PacktPub.

com.

Did you know that Packt offers eBook versions of every book published, with PDF
and ePub files available? You can upgrade to the eBook version at www. PacktPub.
com and as a print book customer, you are entitled to a discount on the eBook copy.
Get in touch with us at service@packtpub. com for more details.

At www. PacktPub. com, you can also read a collection of free technical articles, sign
up for a range of free newsletters and receive exclusive discounts and offers on Packt

books and eBooks.

PACKT )

https://www2.packtpub.com/books/subscription/packtlib

Do you need instant solutions to your IT questions? PacktLib is Packt's online digital
book library. Here, you can search, access, and read Packt's entire library of books.

Why subscribe?
* Fully searchable across every book published by Packt

* Copy and paste, print, and bookmark content

¢  On demand and accessible via a web browser

Free access for Packt account holders

If you have an account with Packt at www . Packt Pub . com, you can use this to access
PacktLib today and view 9 entirely free books. Simply use your login credentials for
immediate access.



Disclaimer

WildFly is a registered trademark of Red Hat, Inc.

Oracle and Java are registered trademarks of Oracle and/ or its affiliates. Other
names may be trademarks of their respective owners.



Preface

WildFly is the new name for JBoss Application Server (JBoss AS) starting with

version 8.0.0. WildFly provides high startup speed, low memory overhead, a
high-performance, scalable web server, customizable runtime based on pluggable
subsystems, and support for Java EE 7 and the latest web development standards.

In past references to the server, "JBoss" is still used, but for subsequent references,
"WildFly" is used. According to the Developer Productivity Report 2012, referred to
subsequently as the "2012 report", JBoss is the most commonly used application server,
with 28 percent of Java developers or organizations using the application server, more
than any other application server. The same report indicated that 67 percent of Java
developers use the Maven build tool, more than any other build tool. Eclipse is used
by 68 percent of Java developers. The Java Tools and Technologies Landscape for 2014
report (referred to subsequently as the "2014 report") indicates that JBoss is the most
commonly used application server in both development (16 percent) and production
(17 percent). In the book, we discuss developing Java EE applications using WildFly
8.1.0, Maven 3, and Eclipse IDE. The book combines the most commonly used tools
for Java EE development: WildFly, Maven, and Eclipse IDE.

The book is based on the Java EE standards 5, 6, and 7. We will discuss the
commonly used technologies and frameworks JAX-RS 1.1, JSF 2.0, JPA 2.0, JAX-WS
2.2, EJB 3.0, Hibernate 4, Ajax, GWT 2.4, and Spring 3.1. The new Java EE7 support
for JAX-RS 2.0 is discussed with RESTEasy. The new Java EE 7 feature for processing
JSON is also discussed.
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Preface

While several books on WildFly administration are available, none on Java EE
application development with WildFly are available. WildFly is the most commonly
used application server with support for all the commonly used Java EE technologies
and frameworks. WildFly is efficient, lightweight, and modular, and provides a
flexible deployment structure. JBoss Tools provides a set of plugins with support for
WildFly, Maven, and Java EE frameworks such as JSF. Maven is the most commonly
used build tool for compiling and packaging a Java EE application based on a
project-object model (POM). Maven provides dependency management. The Eclipse
IDE for Java EE developers is the most commonly used Java EE IDE.

The objective of the book is to discuss how a Java EE developer would develop
applications with WildFly using Maven as the build tool and Eclipse IDE as the
development environment. The book covers all aspects of application development,
including the following topics:

* Setting the environment for an application
* Creating sample data

* Running a sample application

What this book covers

In Chapter 1, Getting Started with EJB 3.x, we discuss developing an EJB 3.0/JPA-based
application with WildFly 8.1.0. According to the 2012 report, JPA (at 44 percent) and
EJB 3.0 (at 23 percent) are the two most commonly used Java EE standards.

In Chapter 2, Developing Object/Relational Mapping with Hibernate 4, we discuss using
Hibernate 4 with WildFly 8.1.0. According to the 2012 report, Hibernate (at 54 percent)
is one of the most commonly used application frameworks. According to the 2014
report, Hibernate (at 67.5 percent) is the top object/relational mapping framework.

In Chapter 3, Developing |SF 2.x Facelets, we discuss using JSF 2.0 with WildFly 8.1.0.
According to the 2012 report, JSF (at 23 percent) is the second most commonly
used web framework. According to the 2014 report also, JSF is ranked second

(at 21 percent) among "web frameworks in use".

In Chapter 4, Using Ajax, we discuss developing an Ajax application with WildFly
8.1.0. Ajax is a trend started in 2004-2005 that makes use of a web technique to
transfer data between a browser and a server asynchronously.

In Chapter 5, Using GWT, we use Google Web Toolkit to develop an application with
WildFly. According to both, the 2012 report and the 2014 report, GWT is one of the
top four web frameworks.

[vil
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In Chapter 6, Developing a JAX-WS 2.2 Web Service, we discuss developing an
application based on the JAX-WS 2.2 standard in the Eclipse IDE using the Maven
build tool. We deploy and run the application on WildFly 8.1.0.

In Chapter 7, Developing a JAX-RS 1.1 Web Service, we discuss developing a web
service based on the JAX-RS 1.1 standard in the Eclipse IDE using Maven as
the build tool. We deploy and run the application on WildFly 8.1.0.

In Chapter 8, Using Spring MVC 4.1, we discuss using Spring MVC with WildFly 8.1.0.
According to the 2012 report, Spring MVC (at 30 percent) is the most commonly

used web framework. In the 2014 report also, Spring MVC (at 40 percent) is the

most commonly used web framework.

In Chapter 9, Using JAX-RS 2.0 in Java EE 7 with RESTEasy, we introduce the
support for JAX-RS 2.0: the Java API for RESTful Web Services added to Java EE
7. We discuss the new Client API introduced in JAX-RS 2.0. We also discuss the
asynchronous processing feature of JAX-RS 2.0.

In Chapter 10, Processing J[SON with Java EE 7, we introduce another new feature in
Java EE 7, that is, the support for JSR 353: Java API for JSON Processing.

What you need for this book

We have used WildFly 8.1.0 in the book. Download WildFly 8.1.0 Final from http://
wildfly.org/downloads/. In some of the chapters, we have used MySQL 5.6
Database-Community Edition, which can be downloaded from http://dev.mysql.
com/downloads/mysgl/. You also need to download and install the Eclipse IDE for
Java EE Developers from http: //www.eclipse.org/downloads/. Eclipse Luna 4.4.1
is used, but a later version can also be used. Also, install JBoss Tools (version 4.2.0
used) as a plugin to Eclipse. Apache Maven (version 3.05 or later) is also required to
be installed and can be downloaded from http://maven.apache.org/download.
cgi. We have used Windows OS, but if you have Linux installed, the book can still
be used (though the source code and samples have not been tested with Linux).
Slight modifications may be required with the Linux install; for example, the
directory paths on Linux would be different than the Windows directory paths.

You also need to install Java for Java-based chapters; Java SE 7 is used in the book.

[ vii ]
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Who this book is for

The target audience of the book is Java EE application developers. You might
already be using JBoss or WildFly, but don't use the Eclipse IDE or Maven for
development. The book introduces you to how the Eclipse IDE and Maven facilitate
the development of Java EE applications with WildFly 8.1.0. This book is suitable for
professional Java EE developers as well as beginners. The book is also suitable for
an intermediate/advanced-level course in Java EE development with WildFly 8.1.0.
The target audience is expected to have prior, albeit beginner-intermediate level,
knowledge about the Java language and the Java EE technologies used in the book.
The book also requires some familiarity with the Eclipse IDE.

Conventions

In this book, you will find a number of styles of text that distinguish between
different kinds of information. Here are some examples of these styles, and an
explanation of their meaning,.

Code words in text, database table names, folder names, filenames, file extensions,
pathnames, dummy URLs, user input, and Twitter handles are shown as follows:
"Configuring the jboss-ejb3-ejb subproject.”

A block of code is set as follows:

<module xmlns="urn:jboss:module:1.1" name="mysqgl" slot="main">
<resources>
<resource-root path="mysqgl-connector-java-5.1.33-bin.jar"/>
</resourcess
<dependencies>
<module name="javax.api"/>
</dependencies>
</module>

New terms and important words are shown in bold. Words that you see on the
screen, in menus or dialog boxes for example, appear in the text like this: "Select
Window | Preferences in Eclipse. In Preferences, select Server | Runtime
Environment."
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% Warnings or important notes appear in a box like this.

4l

Q Tips and tricks appear like this.

Reader feedback

Feedback from our readers is always welcome. Let us know what you think about
this book —what you liked or may have disliked. Reader feedback is important for
us to develop titles that you really get the most out of.

To send us general feedback, simply send an e-mail to feedback@packtpub. com,
and mention the book title via the subject of your message. If there is a topic that you
have expertise in and you are interested in either writing or contributing to a book,
see our author guide on www.packtpub. com/authors.

Customer support

Now that you are the proud owner of a Packt book, we have a number of things
to help you to get the most from your purchase.

Downloading the example code

You can download the example code files for all Packt books you have purchased
from your account at http: //www.packtpub.com. If you purchased this book
elsewhere, you can visit http: //www.packtpub.com/support and register

to have the files e-mailed directly to you.
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Errata

Although we have taken every care to ensure the accuracy of our content, mistakes do
happen. If you find a mistake in one of our books —maybe a mistake in the text or the
code —we would be grateful if you would report this to us. By doing so, you can save
other readers from frustration and help us improve subsequent versions of this book.
If you find any errata, please report them by visiting http: //www.packtpub. com/
submit-errata, selecting your book, clicking on the errata submission form link,
and entering the details of your errata. Once your errata are verified, your submission
will be accepted and the errata will be uploaded on our website, or added to any list
of existing errata, under the Errata section of that title. Any existing errata can be
viewed by selecting your title from http://www.packtpub.com/support.

Piracy

Piracy of copyright material on the Internet is an ongoing problem across all media.
At Packt, we take the protection of our copyright and licenses very seriously. If you
come across any illegal copies of our works, in any form, on the Internet, please
provide us with the location address or website name immediately so that we can
pursue a remedy.

Please contact us at copyright@packtpub.com with a link to the suspected
pirated material.

We appreciate your help in protecting our authors, and our ability to bring you
valuable content.

Questions

You can contact us at questions@packtpub. com if you are having a problem with
any aspect of the book, and we will do our best to address it.
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