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Preface

NetBeans is the only IDE that can be downloaded with Java itself. It provides
developers with many cutting-edge features that are not available with all the
other IDEs.

This book will teach you how to master the NetBeans IDE. You will learn how to
utilize and master the NetBeans IDE to become a proficient developer.

This book is packed with many hints, tips, and time-saving techniques. Reading
this book will teach you about the features provided by NetBeans that newcomers
to the IDE are not aware of and experienced programmers make extensive use of
on a day-to-day basis.

What this book covers

Chapter 1, Getting Started with NetBeans, describes the different versions of NetBeans
that are available to download and shows you how to install NetBeans from an
installable package or from the source code.

Chapter 2, Editing Files and Projects, teaches you about the many different facilities
available while editing files. You will learn about macros, project groups, the
NetBeans windowing system, and much more.

Chapter 3, The NetBeans Developer's Life Cycle, explains how NetBeans helps with the
tasks that every developer does on a daily basis —running, debugging, testing, and
profiling applications.

Chapter 4, Managing Services, shows you how NetBeans manages external services
such as Maven repositories, PaaS, and continuous integration systems.

Chapter 5, Database Persistence, describes the features that NetBeans provides to help
write database applications, from both a code-first and data-first perspective.
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Chapter 6, Desktop Development, describes the excellent features provided by NetBeans
for developing desktop Swing applications.

Chapter 7, Creating the Business Layer, teaches you the tools provided to help
developers write the business layers of applications, describing subjects such
as EJBs and bean validation.

Chapter 8, Creating the Web Tier, explains the different features available for Java
web developers, including details of creating Spring web applications and using
CSS preprocessors.

Chapter 9, Creating and Consuming Web Services, explains how NetBeans makes it
straightforward to create and consume both RESTful and SOAP-based web services.

Chapter 10, Extending NetBeans, describes how to create NetBeans plugins for those
situations where you need to customize the IDE along with the details of how to
start using NetBeans as the platform for desktop applications.

What you need for this book

To use this book, you need to download and install the NetBeans IDE on either
Windows, Mac OS X, or Linux.

You also need to have a modern version of Java (preferably, Java 8). To benefit
the most when learning about web services and E]B-related technologies, a Java
EE application server is required. The enterprise download bundle of NetBeans is
supplied with full support for GlassFish 4 Open Source edition.

Who this book is for

This book is written for Java developers of all the levels who want to gain more
knowledge about how their IDE works and learn new techniques to enable them
to become more productive when using NetBeans.

A reasonable level of Java and Java EE knowledge is assumed.

Conventions

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

[ viii ]
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Code words in text, database table names, folder names, filenames, file extensions,
pathnames, dummy URLSs, user input, and Twitter handles are shown as follows:
"From there, double-click on the included NetBeans xxx . mpkg file to start the
installation (the exact names of the .dmg and .mpkg files varies, depending

upon the version and bundle downloaded)."

A block of code is set as follows:

public class Main {
public static void main(String args[]) {
Greeter greeter = new Greeter();

System.out.println(greeter.greet ("David")) ;

}

When we wish to draw your attention to a particular part of a code block, the
relevant lines or items are set in bold:

<#assign licenseFirst = "/#*">
<#assign licensePrefix = " * ">
<#assign licenseLast = " */">

<#include "${project.licensePath}">

<#if package?? && package != "">
package ${package};

</#if>
/**
* Project: ${project.name}

${url}

*

*
* @author ${user}
*/

public class ${name} {

}
Any command-line input or output is written as follows:

chmod +x netbeans-<xxx>-linux.sh

[ix]
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New terms and important words are shown in bold. Words that you see on the
screen, for example, in menus or dialog boxes, appear in the text like this: "From
here, we can customize NetBeans by clicking on the Customize button."

% Warnings or important notes appear in a box like this.

a1

~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 disliked. Reader feedback is important for us as it helps
us develop titles that you will really get the most out of.

To send us general feedback, simply e-mail feedbackepacktpub.com, and mention
the book's title in 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 at 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 from your account at http: //www.
packtpub. com for all the Packt Publishing books you have purchased. 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.

Downloading the color images of this book

We also provide you with a PDF file that has color images of the screenshots/diagrams
used in this book. The color images will help you better understand the changes in

the output. You can download this file from: https://www.packtpub.com/sites/
default/files/downloads/26450S_ColorImages.pdf.
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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 could 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 to our website or added
to any list of existing errata under the Errata section of that title.

To view the previously submitted errata, go to https://www.packtpub.com/books/
content/support and enter the name of the book in the search field. The required
information will appear under the Errata section.

Piracy

Piracy of copyrighted 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 copyrighte@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

If you have a problem with any aspect of this book, you can contact us at
questions@packtpub.com, and we will do our best to address the problem.

[xi]
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Getting Started with
NetBeans

NetBeans IDE 8 is the official IDE for Java 8, and the only IDE that can be
downloaded with official distributions of Java 8.

The latest version, NetBeans IDE 8.0.2, provides tools to allow developers to create
desktop, mobile, and web applications using all of the latest Java specifications such
as Java SE 8, Java ME 8, and Java EE 7.

This chapter will cover the following topics:

* Choosing a download bundle of NetBeans

* Downloading and installing NetBeans

* Updating NetBeans to the latest version

* Downloading NetBeans source code from Mercurial
* Building NetBeans

* NetBeans configuration

Choosing a download bundle of
NetBeans

There are three different installation bundles of NetBeans (which can be downloaded
from the NetBeans site) that are relevant to Java developers:

e JavaSE

¢ Java EE

e Al

[11]



Getting Started with NetBeans

In addition to these three bundles, C/C++ and HTML5 & PHP bundles are also
available for download. These bundles are not targeted at Java developers though,
so they will not be discussed further in this book.

The Java SE bundle provides the standard NetBeans Platform SDK along with
support for Java SE and Java FX developers.

The Java EE bundle contains everything that the SE bundle includes, but adds
support for Java EE and HTML5 developers. GlassFish Server Open Source
Edition 4.1 and Apache Tomcat 8.0.15 are also included with the Java EE bundle.

The All bundle contains everything that the EE bundle includes, but adds support
for C/C++, Groovy, and PHP developers.

Supported technologies * Java SE Java EE C/C++ HTMLS & PHP All
‘L) NetBeans Platform SDK [ ] . .
& Java SE [] L] L]
L Java FX . . .
4 Java EE . .
& Java ME —
L HTMLS L] [ ] .
&) Java Card™ 3 Connected —
& C/C++ . [ ]
L Groovy .
L) PHP . .
Bundled servers

L) GlassFish Server Open Source Edition 4.1 L] L]
L) Apache Tomcat 8.0.15 [ ] [ ]

( Downioad | ( Downioad ) ( Download ) ( Downioad | { Downioad )

Free, 105 MB  Free, 222 MB Free, 72 MB Free, 72 MB Free, 243 MB

Downloading and installing NetBeans

Downloading an installation of NetBeans (Java SE, Java EE, or All) is achieved by
selecting the bundle to download and then clicking on the Download button for
that bundle, as shown in the preceding screenshot.

All of the examples and screenshots in this book have been created with the Java EE
bundle of NetBeans. It is recommended that you use the Java EE download bundle
of NetBeans to adhere as closely as possible to the examples in this book.

. Toinstall any version of NetBeans 8, the Java JDK Version 7 Update 10
or later, or Java JDK 8 or later, is required. These can be downloaded,
= if not already installed on your target system, from http://www.
oracle.com/technetwork/java/javase/downloads.

[2]
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Chapter 1

Having downloaded the appropriate NetBeans bundle installer for your operating
system, you can install NetBeans on your development system. The installation
procedure differs slightly for the three main operating systems NetBeans is
available for.

For Windows, simply launch the NetBeans installer by double-clicking on the file,
netbeans-<xxx>-windows.exe (the exact filename differs depending upon the
version and bundle downloaded).

For Mac OS X, double-click on the downloaded file, netbeans - <xxx>-macosx . dmg,
to mount the installation device. From there, double-click on the included NetBeans
xxx .mpkg file to start the installation (the exact names of the .dmg and .mpkg files
vary, depending upon the version and bundle downloaded).

For Linux, NetBeans is installed via a command-line script, so first we must change
the permissions of the downloaded file to be executable. From a terminal window,
execute the following command:

chmod +x netbeans-<xxx>-linux.sh

Downloading the example code

You can download the example code files from your account at
M http://www.packtpub.com for all the Packt Publishing books
Q you have purchased. If you purchased this book elsewhere, you can
visithttp://www.packtpub.com/support and register to have
the files e-mailed directly to you. You can also download the code
samples from https://github.com/doobrie/masteringnb.

To continue with the installation on Linux, we must now execute the downloaded
installer. From a terminal window, execute the following command:

./netbeans-xxx-linux.sh

The installation of the JDK can sometimes be complex on some Linux
o distributions. Fortunately, NetBeans can be easily executed with an
~ unpacked JDK. If installation of the JDK is complex, simply unpack the
Q JDK files into a <jdk_folder> folder and then execute the installer
with the -javahome argument passing in the JDK folder, for example,
/netbeans-xxx-linux.sh -javahome <jdk folders.

On all of the major operating systems (Windows, Mac OS X, and Linux), the
procedure for installing NetBeans is now very similar. After launching the setup
procedure, the installer takes you through the several steps in a wizard style to
install NetBeans.

[31]
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Getting Started with NetBeans

Having agreed to the NetBeans license and selected a folder for installation, the
installer displays the Installation Type window:

[ ] w Install NetBeans 8.0.2 s
Standard Install on "Macintosh HD"

Mloduction This will take 642.4 MB of space on your computer.

License Click Install to perform a standard installation of this software
- on the disk "Macintosh HD".

Destination Select

Installation Type

Installation

Summary

Change Install Location...

Customize Go Back Install

From here, we can customize NetBeans by clicking on the Customize button.

On Windows and Linux, the preceding screenshot will
differ slightly, showing the different application servers
that can be installed with NetBeans.

The next screenshot shows the customization options for the Java EE bundle. The
options may differ depending upon which bundle you choose to download. For the
Java EE bundle, different base components of the NetBeans Platform can be installed,
namely Base IDE, Java SE, HTMLS5, and Java EE.

[4]
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The Java EE bundle (and also the All bundle) gives the option of installing GlassFish
Open Source Edition and Tomcat 8. If either GlassFish or Tomcat is chosen for
installation, NetBeans will automatically configure them as servers within the IDE.

Introduction
License
Destination Select
Installation Type
Installation

Summary

e Install NetBeans 8.0.2

Custom Install on “Macintosh HD"
Package Mame
¥ @ NetBeans 8.0.2

Base IDE

Java SE

HTMLS

Java EE

GlassFish Server Open Source Editl...

_| Apache Tomcat 8.0.15

Space Required: 642.4 MB

Standard Install

Action

Install
Install
Install
Install
Install

Skip

Size
459.6 MB
150.8 MB
109.4 MB

10.3 MB
184.8 MB
182.8 MB

19.9 MB

Remaining: 569.58 GB

Go Back

Install

)

Installing other versions of NetBeans

Usually, installing the latest released version of NetBeans is the best course of action.
With NetBeans, however, it is possible to download and install the previous versions

or even daily builds.

M Be careful with daily builds; they have not been through the
Q rigorous testing procedure that the full release builds had,
and may contain bugs!

[51]



Getting Started with NetBeans

To download the previous released versions of NetBeans, browse to the NetBeans
download page at http://www.netbeans.org/downloads and click on the Archive
link in the top-right corner of the page, as shown in the following screenshot:

NetBeans IDE 8.0.2 Download 8.0.1 8.0.2 Development Archive
Email address (eptional): |_ - | ‘L[z]nlr%guage: Platform: [ Mac 08 x 5
Subscribe 1o newsletters: 7| Monthly Weekly

— . Mote: Greyed out technologies are not supported for this platform.
</ NetBeans can contact me at this address

u For easy access, the previous version of NetBeans is available for
~ downloading by clicking on the appropriate link at the top of the
Q page (version 8.0.1 in the preceding screenshot) rather than clicking
on the Archive link and manually selecting a version to install.

From the resultant page, select the previous release you wish to download (for
example, NetBeans 7.3) and then click on the Continue button. From here, you can
choose whether to download the Java SE, Java EE, or All distributions of NetBeans.
The following screenshot shows the previous versions of NetBeans that are currently
available for download:

Release Archives & Development Downloads 7.3.1 | Development | Archive —

Start here for past releases and development downloads of NetBeans - daily builds, Milestones, sources and other extras required to build from source.
Please note dev builds are not release quality, use at your own risk.

Email address (optional): | NetBeans Version : « B.0 D
Subscribe to newsletters: @ Monthly ~ | Weekly 7.4
@ NetBeans can contact me at this address Build Type : vkl D

Important Legal
The majority of the -9 ilable under
a dual license cons 6.8 Hlopment
and Distribution Liy B.7.1 GNU
General Public Lice ¢ » \bout the
companents in Net ) ler which
they are covered. |

Shop SiteMap About Us Contact Legal By use of this website, you agr| |d Terms of Use

[6]
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To download the latest daily build of NetBeans, simply click on the Development
link in the top-right corner of the NetBeans download page. Again, from the
resulting page, select the download bundle (Java SE, Java EE, or All) you require
and follow the standard NetBeans installation procedure for your operating system,
as outlined previously.

NetBeans user directory

When installing NetBeans, a special directory is created on your computer that stores
all the user configuration data for NetBeans; this folder is referred to as a userdir or
user directory. This folder contains information on what plugins you have activated
in NetBeans, what editor settings you've configured, and much more data. In fact,
everything that makes your instance of NetBeans unique to you is stored in this folder.

On Mac OS X, the user directory is located at ~/Library/Application Support/
NetBeans.

On Windows, it is located at c¢: \Users\<user>\AppData\Roaming\NetBeans.
On Linux, the user directory is located at ~/.netbeans.

In the user directory are the separate directories for each different version of
NetBeans that you have installed. With this technique, it is therefore possible to
have different configurations for different versions of NetBeans that are installed.

In addition to a user directory, NetBeans also makes use of a hidden cache directory,
often referred to as a cachedir. The cache directory contains large amount of cache
data and thus, it can become a large directory. Due to the information that's written
into the cache directory, it must be stored in a different location to the user directory.
The contents of the cache directory can be deleted without any settings being lost; it
will be recreated the next time NetBeans is executed.

On Mac OS X, the cache directory is located at ~/Library/Caches/NetBeans.

On Windows, the cache directory is located at c: \Users\<user>\AppData\Local\
NetBeans\Cache.

On Linux, the cache directory is located at ~/ . cache/netbeans.
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An easy way to find out the location of the user and cache directories is to display
the NetBeans About dialog. In this dialog, the location of these directories is given
along with the information about the version of NetBeans and Java that are in use:

Product Version: NetBeans IDE 8.0.2 (Build 201411181905)

Updates: NetBeans IDE is updated to version NetBeans 8.0.2 Patch 2
Java: 1.8.0_40; Java HotSpot({TM) 64-Bit Server VM 25.40-b25

Runtime: Java(TM) SE Runtime Environment 1.8.0_40-b25

System: Mac OS5 X version 10.10.4 running on x86_64; UTF-8; en_US (nb)
User directory: /Users/david/Library/Application Support/NetBeans/8.0.2
Cache directory: /Users/david/Library/Caches/NetBeans/8.0.2

Updating NetBeans to the latest version

When new versions of NetBeans are released, one simple way to upgrade to the
latest version is to download the new version and install it, as shown previously.

When you install NetBeans this way and already have an installation of NetBeans
on your computer, NetBeans will ask whether you wish to use the settings from the
previous version:

[ ] Confirm Import Settings

Settings created by a previous version of the IDE were found on your system at
fUsers /david /Library/Application Support/MetBeans/8.0.1. Do you want to import them?

| Mo I[Yes J

Selecting Yes to this option will import all of the user directory settings from the
previous version of NetBeans into the newly installed version. Selecting No will
start NetBeans with a clean and empty user directory.

M After installing a new version of NetBeans, it's always a good idea
Q to check whether there are any updates to plugins by going to the
plugin manager and selecting Check for Updates.
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Obtaining the NetBeans source code

The source code for NetBeans itself is available under the Common Development
and Distribution License (CDDL) v1.0 and GNU General Public License (GPL) v2.

It's possible to obtain the source for NetBeans either as a . zip file, containing the
entire source for a specific release, by cloning the code from the NetBeans Mercurial
repository or by viewing the files from within a browser.

Downloading a zipped archive of the
NetBeans source code

If you just want to look at the NetBeans source code and aren't interested in making
changes, you can download the source as a . zip archive from the relevant download
page for any release. At the bottom of each download page, there is a link to
download the source in the ZIP file format, as shown in the following screenshot:

* You can add or remove packs later using the IDE's Plugin Manager (Tools | Flugins).

Java 7 and later versions are required for installing and running the PHP and CiC++
MetBeans Bundles. You can download the |atest Java at java.com.

JDK T and later versions are required for installing and running the Java SE, Java EE and
All NetBeans Bundles. You can download standalone JOK or download the latest JOK with
MNetBeans IDE Java SE bundle.

You can start developing applications based on the NetBeans Platform using the
MetBeans IDE for Java SE. Learn more about the MetBeans Flatform. NetBeans
source code and binary builds without bundled runtimes are also available in zip file
format. See also instructions on how to build the IDE from sources or installation
instructions.

Cloning the NetBeans source code from
Mercurial

The alternative to downloading a ZIP archive of the NetBeans source code is to clone
the code from the NetBeans Mercurial repository. To perform this operation, you
must have the Mercurial client installed on your computer. It can be downloaded

for Windows and Mac OS X. For Linux and Mac OS X, it can be installed via the
operating system's appropriate package manager, for example, apt-get on Ubuntu
or yum install on Fedora. The Mercurial site at http://mercurial.selenic.com
provides all the details on how to install Mercurial.

[o]
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The NetBeans source code can be cloned from Mercurial from either the command
line or from within NetBeans. Let's first look at how to achieve this using the
command line.

Having installed Mercurial, we are in a good position to clone the NetBeans source
code using the hg clone operation.

The NetBeans source code is stored within several branches and tags in the Mercurial
repository. The main development for the next version of NetBeans is performed
within the main-silver branch. This branch contains the latest development that
has been picked up by the latest automatic stable build of NetBeans.

To check out this branch, execute the following command from within a terminal or
command prompt:

hg clone http://hg.netbeans.org/main-silver

If this is your first check out of a branch, Mercurial may take a long time to clone the
repository. Depending on your computer and network connection, this may take
several hours.

Due to the way Mercurial works, hidden files are created on the local filesystem
during the first phase of a Mercurial clone operation. No console output is provided
during the checkout phase either, so it may appear that the clone operation is not
working correctly as there is no visible feedback that the sources are being cloned.

It's possible to tell Mercurial to output status information so that you can see that

all is working correctly. This can be especially useful on the first clone of a branch,
which can be a lengthy operation. To clone a branch and get status updates output to
the console, we must add the - -debug parameter onto the clone operation:

hg --debug clone http://hg.netbeans.org/main-silver/

1. david@Davids-Mac-mini: ~/Develop/NetBeansSource (zsh)
[david: 18 --debug clone http://hg.netbeans.org/main-silver/
using http://hg.netbeans.org/main-silver/
sending capabilities command

destination directory: main-silver
sending heads command

requesting all changes

sending changegroup command

adding changesets

changesets: 1 chunks

add changeset 203e82blb502

changesets: 2 chunks

add changeset 746047ca7781

changesets: 3 chunks

add changeset ecB46981b727

changesets: 4 chunks

add changeset 5e5572f459c3

changesets: 5 chunks

add changeset 7@52dZa57a73

changesets: 6 chunks

add changeset 4a76eaS3b%cc

changesets: 7 chunks

[10]
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After cloning the NetBeans source files from the Mercurial repository, we
have many subdirectories within the main-silver directory, as shown in

the following screenshot:

Name

¥ |

TTTTTTTTTTTTTTTTTTl

| main-silver

| | ant.browsetask

|| ant.debugger

|| ant.freeform

|| ant.grammar

|| ant.kit

|| api.annotations.common
| | api.debugger

|| api.debugger.jpda
|| api.htmilui

| | api.intent

|| api.io

|| api.java

| | api.java.classpath
|| api.java.classpath.nb
|| api.maven

|| api.mobility

| | api.progress

|| api.progress.compat8

Date Modified

Today
Today
Today
Today
Today
Today
Today
Today
Today
Today
Today
Today
Today
Today
Today
Today
Today
Today
Today

14:32
14:33
14:33
14:33
14:33
14:33
14:33
14:33
14:33
14:33
14:33
14:33
14:33
14:33
14:33
14:33
14:33
14:33

14:33

Cloning specific versions of NetBeans

In the previous section, we showed how to clone the main-silver branch from
the NetBeans Mercurial repository. What if we don't want the latest cutting edge
development, but want to look at the source code for a specific version of NetBeans?

Fortunately, each release of NetBeans has the source code tagged in the Mercurial
repository, so it's possible to check out any older release going back to December
1999 (this is the first tagged release within Mercurial).

[11]
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The complete list of tagged releases is available at http: //hg.netbeans.org/

releases/tags, as shown in the following screenshot:

e0e < >

2012-06-14
2012-04-25
2012-03-01
2011-12-07
2011-12-07
2011-11-17
2011-09-21

2011-07-27
2011-07-27
2011-06-20
2011-05-13
2011-04-07
2011-04-07
2011-03-09
2011-02-04
2010-11-05
2010-11-05

2040 40 o0

release72_base
release72_beta_base
release711_fcs
release71_fixes_base
release71_fcs
release?1_base
release71_beta_base
release701_fixes_base
release701_fcs
spica_beta_base
release701_base
release70_fixes_base
release70_fcs
release70_base
release70_beta2_base
release70_beta_base
patch2

L L L FEY

hg.netbeans.org/releases/tags

changeset | changelog | files
changeset | changelog | files
changeset | changelog | files
changeset | changeloa | files
changeset | changelog | files
changeset | changelog | files
changeset | changelog | files
changeset | changelog | flles
changeset | changelog | files
changeset | changelog | files
changeset | changelog | files
changeset | changeloa | files
changeset | changelog | files
changeset | changelog | files
changeset | changelog | files
changeset | changeloa | files

changeset | changelog | files

th

!

° [

To view any of these tagged releases, simply check out the releases branch and then
change to the specified folder for the requested release.

Cloning the NetBeans source code from

within NetBeans

To enable us to use Mercurial from within NetBeans, we must first ensure that

NetBeans is configured with the location of the Mercurial executable —hg. exe on
Windows and hg on Mac OS X and Linux.

To configure Mercurial within NetBeans, perform the following steps:

1. Open the NetBeans Options dialog. On Windows and Linux, this is achieved
by selecting Tools and then Options from the main menu. On Mac OS X,
clicking on NetBeans and then Preferences from the application menu opens
the Options dialog.

[12]
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2. Inthe Options dialog, click on the Team option and then choose the
Versioning tab.

[ Xey | Options

Gy ﬁ y = & QFilter (%+P)
A . | ter (s

o @& B i I8 B

General Editor  Fonts & Colors  Keymap Java Team Appearance Miscellaneous

| Tasks = Action Items

Versioning Systems:

General Mercurial User Name: Ida\a'id@Da\a'ic:Is.—Mac—mini.local

Git

History Mercurial Executable Path:  jusr/local/bin | Browse.. |
E—
Subversion Default Export Filename: | %b_%r_%h | [ Browse... |

Mercurial Status Labels

Format | [{status} {folder}] || Add Variable ...

Mercurial Extensions
Use this button to specify the extensions to be loaded by mercurial [ Manage Extensions

™ Automatically open Output window tabs
|| Always ask before an after-merge-commit
™ Use internal merge tool for resolving conflicts

|| Apply "Exclude From Commit" On New Files Automatically

Import... | | Help | | Cancel | Apply @

| Expert.. |

3. On the Versioning tab, ensure that the Mercurial Executable Path field is set
as appropriate for your operating system. In the preceding screenshot, you
can see that it is set to /usr/local/bin, which is the folder that contains the
hg executable on my computer.

[13]
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Once we've configured the Mercurial support within NetBeans, we can clone the
source code repository by performing the following steps:

1. Open the Clone External Repository wizard by clicking on Team and then
Mercurial and eventually, Clone Other... from the application menu.

2. Enter the repository URL as http://hg.netbeans.org/main-silver.

[ NON ] Clone External Repository

Steps Mercurial Repository

1. Mercurial Repository Specify the location of mercurial repository

2. Mercurial Paths

3. Destination Directory Repository URL: http:/ /hg.netbeans.org/main-silver v

http://hostname/repository_path
User: (leave blank for anonymous access)

Password:

| Proxy Configuration...

| Help | < Back [ Mext> | Finish | Cancel |

[14]
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3. Continue on through the wizard until the Destination Directory stage is
displayed. On this page, enter the parent directory into which the NetBeans
source code will be cloned and ensure that the Scan for NetBeans Projects
after Clone option is checked. With this option checked, NetBeans will
automatically open the cloned project after the repository is cloned.

o0 e® Clone External Repository
Steps Destination Directory
1. Mercurial Repository Specify the Parent Directory and Name for this Clone
2. Mercurial Paths
3. Destination Directory . 5
Parent Directory: /Users/david/NetBeansSource | Browse.. |
Clone Name: main-silver
E] Scan for NetBeans Projects after Clone
| Help | | <Back | Next > [ Finish ] | Cancel |

4. Click on the Finish button to commence the cloning process.

Cloning the NetBeans source code in this way via NetBeans does not
M provide any visual feedback on the progress of the cloning operation.
Q If you wish to see visual feedback so that you know something is

happening, consider cloning the repository via the command line, as
described earlier.
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Browsing the NetBeans source code online

The NetBeans source code is available to browse online at http://hg.netbeans.
org/main/file. Viewing the source code this way can be very useful for the casual
observer who wants to see how something is done within the NetBeans source code,
but does not want to download the entire source code to their computer.

The following screenshot shows the top level of the NetBeans source code in a
browser window:

[ ] ® < [Em] hg.netbeans.org/main/file/ & ] [l [+] F

NetBeans

NetBeans.org

main / files Mercurial

summary | shortlog | changelog | graph | tags | branches | files | changeset

I default | tip

drwxr-xr-x [up]

drwxr-xr-x ant.browsetask files
drwxr-xr-x ant.debugger files
drwXr=-xr=x ant.freeform files
drwxr-xr-x ant.grammar files
drwxr-Xr-x ant kit filas
Arwxr-xr-x api.annotations.common files
drwxr=xr=x api.debugger files
drwxr-xr-x api.debugger.jpda liles
drwxr-xr-x api.htmlui files
Adrwxr=xr=x api.intent files
drwxr-xr-x api.io files

Building NetBeans

Once we've downloaded the source code for NetBeans, we can build it either using
the command line or via NetBeans.

To build the NetBeans IDE from the source code, we need to have the following
software installed first:

e JDK7
* Apache Ant

Al

~ NetBeans can be built with JDK 8, but additional steps
are required for this; we'll see what these are shortly!

[16]
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Building NetBeans via the command line

To build NetBeans via the command line, open up a terminal or command prompt
and change the directory to the directory containing the source code. Executing the

ant command will build the source code, downloading any external dependencies

that are required:

[david:~/Develop/NetBeans/main-silver]$ ant

If you are running JDK 8 instead of 7, you will be presented with an error when
attempting to build the source code stating that builds are forbidden when using
JDK 8. This error is presented so as not to introduce any Java 8 features into the
source code.

files-init:

jdk-7-check:
[nbmerge] Failed to build target: all-openide.util.lookup

BUILD FAILED

/Users/david/Develop/NetBeans/main-silver/nbbuild/build.xml:423:
AUsers/david/Develop/NetBeans/main-silver/nbbuild/build.xml:418:
/Users/david/Develop/NetBeans/main-silver/nbbuild/build.xml:453:
JUsers/david/Develop/NetBeans/main-silver/nbbuild/build.xml:436:
/Users/david/Develop/NetBeans/main-silver/nbbuild/build.xml:418:
AUsers/david/Develop/NetBeans/main-silver/nbbuild/build.xml:453:
/Users/david/Develop/NetBeans/main-silver/nbbuild/build.xml:436:
AUsers/david/Develop/NetBeans/main-silver/nbbuild/build.xml:418:
/Users/david/Develop/NetBeans/main-silver/nbbuild/build.xml:453:
JUsers/david/Develop/NetBeans/main-silver/nbbuild/build.xml:436:
/Users/david/Develop/NetBeans/main-silver/nbbuild/build.xml:418:
AUsers/david/Develop/NetBeans/main-silver/nbbuild/build.xml:465:

1. david@Davids-Mac-mini: ~/Develop/NetBeans/main-silver {zsh)

The following error occurred while executing this
The following error occurred while executing this
The following error occurred while executing this
The following error occurred while executing this
The following error occurred while executing this
The following error occurred while executing this
The following error occurred while executing this
The following error occurred while executing this
The following error occurred while executing this
The following error occurred while executing this
The following error occurred while executing this
The following error occurred while executing this

line:
line:
line:
line:
line:
line:
line:
line:
line:
line:
line:
line:

/Users/david/Develop/NetBeans/main-silver/nbbuild/templates/projectized.xml:96: You are attempting to build NetBeans using JDK 8 (or higher).
This is forbidden as it may lead to accidental usage of JDK 8+ APIs.
Either run Ant with JDK 7, or set nbjdk.home=<JDK 7 home> in /Users/david/Develop/NetBeans/main-silver/nbbuild/user.build.properties
(can be set from IDE by opening a module project's Properties dialog and picking the right Java Platform in Libraries).
You can alternatively set this property in /Users/david/.nbbuild.properties to affect all checkouts on this machine.

If you are sure you want to build with JDK &+ anyway, use: -Dpermit.jdk8.builds=true

Total time: 33 seconds
[david: 1%

If you wish to use JDK 8 to build the code, you can set the permit .jdk8.builds

property to true:

[david:~/Develop/NetBeans/main-silver]$ ant -Dpermit.jdk8.builds=true

Alternatively, if you have both JDK 7 and 8 installed, you can set the nbjdk . home
property to point to a valid JDK 7 installation and the build will then complete using
the specified JDK 7 instead of JDK 8.

Once you have successfully build NetBeans, you can execute the freshly built
instance by executing the ant tryme task:

[david:~/Develop/NetBeans/main-silver]$ ant tryme

[17]
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This will execute the instance of NetBeans that you have just built using <build-
location>/nbbuild/testuserdir as the user directory. The actual instance of
NetBeans is stored within the <build-location>/nbbuild/netbeans folder.

< a8

= [B 1o

| main-silver
| releases

LR - X3 ] ]

7| netbeans
:+: ~
build

__| nashorn.execution
| nbbuild
| nbi

| nbjunit

| net.java.html

| net.java.html.boot

| net.java.html.boot.fx

| net.java.html.boot.script
| net.java.html.geo

| net.java.html.json

| net.java.html.sound
| netbinox
¥ netserver
| notifications
| o.apache.axis
| o.apache.commons.codec
| o.apache.c...s.discovery
| o.apache.c...s.httpclient
| o.apache.commons.io
| o.apache.commens.lang
| o.apache.c...ons.logging
| o.apache.jmeter.kit

| o.apache.jmeter.module

¥ ¥ Y Y ¥ Y Y Y VYV¥YVYVY VYTV YV

| newbuild
| production

" standard-nbm-license.txt

build.properties
build.xml
cluster.properties
default-properties.xml
default.xml

| external
| Y hudson
| javadoctools

Jdk.xml
110n.patterns

| licenses
| misc

nbproject

tagref
templates

Pl test
| testdist
| testuserdir

v vRiv v v

yvwvewy

|| apisupport
1 bin
¥ cnd

CREDITS.htmil

" dlight
| enterprise
| ergonomics
|l etc
| extide
| groovy
| harness
| ide
] Java
| javacard
| javafx
| LICENSE.txt
| mobility

moduleCluster.properties

| nb

nb.clusterapisupport.built
nb.cluster.bootstrap.built
nb.cluster.cnd.built
nb.cluster.dlight.built

v

Y ¥ Y Y Y¥YVYVYVYYYY

Alternatively, you can also start the freshly-built instance of NetBeans by executing
the netbeans or netbeans. exe commands from within the <build-locations>/
nbbuild/netbeans/bin directory, either from the command line of Windows /

Linux explorer or Mac OSX Finder.

Building NetBeans from within NetBeans

Now that we've seen how to build NetBeans via the command line, let's see how we

can build it from within NetBeans itself.
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If you cloned the NetBeans source code via the team support in NetBeans, then the
NetBeans Build System project will already be opened within NetBeans, ready for
building, as shown in the following screenshot:

Projects )
L@ NetBeans Build System
b g Ant Tasks
b gl Tests for Ant Tasks
» & build.xml

If you cloned NetBeans via the command line, you will need to open the NetBeans
Build System project located within the main-silver/nbbuild directory.

Open Project

| B9 main-silver

d

tp mobility.plugins. mpowerplayer
w.p mobility.project

tap mobility.project.ant

tp mobility.project.bridge

tp mobility.project.bridge.impl
w.p mobility.svgcore

& mobility. wtk_win

o mvd

i myhyn.util

0 nashorn.execution

E-Anbbuild

[ 7 nbi

G Nhjunit

Y Y Y Y Y Y VYYYYYTYY

v

Project Name:

NetBeans Build System

Open Required Projects:

File: I [Users /david/Develop/NetBeans /main-silver/nbbuild

| Open Project |

File Format: | project Folder

+] | Cancel [

[19]

vww allitebooks.conl



http://www.allitebooks.org

Getting Started with NetBeans

After opening the project, you will see that there are error badges shown against the
Ant Tasks and Tests for Ant Tasks project nodes within the Projects window. These
errors simply indicate that artifacts needed for the build haven't been downloaded
yet; the build process will download the necessary files, and once built, these error
badges will no longer appear.

To start building NetBeans, we must first build the necessary Ant tasks that the full
build process relies on. To perform this, right-click on the NetBeans Build System
project and select the Build option:

FE=ES D¢ @ T H b B
projects & |_ies | senviss | [ Ge checknepsecsova o [

nild Suweram e g g
T ew » [P oy | B B B QR SR
b g Tests fi 73 import org.apache.tools.ant.BuildException;
» 2 build.x - 74 import org.apache.tools.ant.FileScanner;
Clean and Build 75 import org.apache.tools.ant.Location;
Clean 76 import org.apache.tools.ant.Project;
Test “F6 77 import org.apache.tools.ant.Task;
Cenerate Javadoc 78 import org.apache.tools.ant.types.FileSet;
79 import org.apache.tools.ant.types.Mapper;

Once the build system is completed with no errors (you will see several warnings
displayed during the build process, but these can be safely ignored), you can build
NetBeans by right-clicking on the NetBeans Build System project and selecting the
Build IDE (No ZIP File) option:

PEES D @ T DB B
=
Projects €3 | Files Services ﬂl@ CheckHelpSets java &
VoS N, b | ey | B B - QPR ®
» BT puild 73 J:.mport crg.apache.tools.ant.BLllildExcepticn,'
» 5 bl ul . 74 import org.apache.tools.ant.FileScanner;
Clean and Build 75 impert org.apache.tools.ant.Location;
Clean 76 import org.apache.tools.ant.Project;
Test “Fb 77 impert org.apache.tools.ant.Task;
Generate Javadoc 78 import org.apache.tools.ant.types.FileSet;
79 import org.apache.tools.ant.types.Mapper;
Run 80 import org.xml.sax.Attributes;
Debug 81 impert org.xml.sax.InputSource;
Clean User Directory 82 %mpnrt org.xml.sax.SAXException;
83 L import org.xml.sax.helpers.DefaultHandler;
Clean Everything Bd )
; s 85 /#+ Task to check various aspects of JavaHelp helpsets.
Run Commit Validation 6
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If you are using JDK 7, you will see that NetBeans is built correctly after a few
minutes of activity.

If you are using JDK 8, you will see a failure message in the NetBeans output
window, indicating that the project cannot be built using JDK 8, as shown in the
following screenshot:

Output - nbbuild (build-nozip) & |
[> | /userss/david/Develop/NetBeans/main-silver/nbbuild/build.xml:436: The following error occurred while executing this line:
> /Users/david/Develop/NetBeans/main-silver/nbbuild/build.xml:418: The following error occurred while executing this line:

/Users/david/Develop/NetBeans/main-silver/nbbuild/build.xml:465: The following error occurred while executing this line:
g /Users/david/Develop/NetBeans/main-silver/nbbuild/templates/projectized.xml:96: You are attempting to build MetBeans using JDK 8 (or high
%é” This is forbidden as it may lead to accidental usage of JDK B8+ APIs.

Either run Ant with JDK 7, or set nbjdk.home=<]DK 7 home> in /Users/david/Develop/NetBeans/main-silver/nbbuild/user.build.properties

(can be set from IDE by opening a module project's Properties dialeg and picking the right Java Platform in Libraries).

You can alternatively set this property in /Users/david/.nbbuild.properties to affect all checkouts on this machine.

If you are sure you want to build with JDK 8+ anyway, use: -Dpermit.jdks8.builds=true

BUILD FAILED (total time: 46 seconds)

Since NetBeans provides its own installation of Ant to build projects, if we wish to
use JDK 8 to build NetBeans, we must configure the permit.jdks.builds property
before attempting to build.

To configure the Ant properties from within NetBeans, perform the following steps:

1. Open the NetBeans Options dialog. On Windows and Linux, this is achieved
by selecting Tools and then Options from the main menu. On Mac OS X,
clicking on NetBeans and then Preferences from the application menu opens
the Options dialog.

2. In the Options dialog, click on the Java option and then choose the Ant tab.
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3. Within the Ant tab, append the permit.jdks.builds=true line into the

Properties edit box:

e} o] Options
Gy : ER & = { (3+F)
e W @B B Lee O IE @9
General  Editer  Fonts & Colors  Keymap Java Team Appearance Miscellaneous
m GUI Builder ~ Maven  JavaFX | Java Debugger JavaScript Profiler |
Ant Home: =tBeans 8.0.1.app/Contents/Resources/NetBeans/extidefant| | Browse... | | Default |
(Apache Ant(TM) version 1.9.4 compiled on April 29 2014)
[ save All Modified Files Before Running Ant
[2] Reuse Output Tabs from Finished Processes
| | Always Show Output
Verbosity Level: | Normal =
Classpath: | Add Directory... |
| AddJAr/2IP... |
Remove
Move Up
Move Down
Properties: build.compiler.emacs=true
permit.jdk8.builds=true|
| Export... | | Import.. | | Help | | Cancel | [ Apply ] | 0K |

4. Click on the OK button to save the configuration changes.

Now that we've configured the permit.jdks.builds property for the internal
instance of Ant, we can build the project successfully using JDK 8. This is achieved
by right-clicking on the NetBeans Build System project within the Projects window

and selecting the Build IDE (No ZIP File) option.

NetBeans configuration

In the previous sections of this chapter, we saw how to choose an installation of
NetBeans and install it. We also saw how to download and build NetBeans from

its Java source code.
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Let's now take a look at the different options that are used to start NetBeans and see
how these can be configured.

The configuration options used to start NetBeans are defined as command-line
arguments in the netbeans. conf file supplied with a NetBeans distribution.

On Windows and Linux, this file is located within the NetBeans installation directory
at <NetBeans Install Dirs>/etc/netbeans.conf.

On Mac OS X, this file is hidden due to the way Mac OS X packages are deployed.
To view and edit the netbeans. conf file on OS X, right-click on the NetBeans . app
executable file and select the Show Package Contents menu option:

eoe [ Applications
< > zBmmom = B~ Q
Favorites Name ~  Date Modified
g Dropbox ¥ [ 7 NetBeans ‘Yesterday 13:48
@ All My Files | §] I'_\IetBeans' Open :52 |
: E Nokia Photo Tamr-rmes Package Gontents P013 07:12
Y iCloud Drive | Notes 2014 17:1
' d Numbers Move to Trash 014 12:08
m david i
& OneDrive 014 10:17
E5] Development *] Pages Getiinio 12014 09:1
@ Airdrop 4 Photo Booth |  Compress “NetBeans 8.0.1° 12014 17:1
A cat & Pixelmator Burn. NetBeans 8.0.1" to Disc... t2014 09:1
% Applioations - Pomodoro on  Duplicate 12014 10:1
=] Desktop =3 Preview Malke Alias . . 12014 17:1
(B Documents @ QuickTime Pla Quick Look “NetBeans 8.0.1 F 2014 17:1
1 hare
1 Copy “"NetBeans 8.0.1" ’
Show View Options
Tags...
o0 o000
Services

The contents of the NetBeans . app package will then be displayed. The netbeans.
conf file is located at Contents/Resources.NetBeans/etc/netbeans.conf within

the package contents.

This configuration is a simple text file and can be opened with any text editor. In the
file, we can see several configuration properties that can be modified to suit your
requirements. Let's go through these now and see what options are available.
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User and cache directories

Earlier in this chapter, we discussed the NetBeans user and cache directories and
what information is stored within them. If you wish to change the user directory for
a specific instance of NetBeans (for example, you may want to use a completely fresh
user directory or a user directory from a previous installation of NetBeans), this can
be achieved by specifying the netbeans_default_userdir parameter. Similarly,
the cache directory can be changed by specifying the netbeans_default_cachedir
parameter:

netbeans default userdir="${DEFAULT USERDIR ROOT}/8.0.2"
netbeans default cachedir="${DEFAULT CACHEDIR ROOT}/8.0.2"

M . .
~ Unless you have a specific reason, you're probably not going
to need to change the user and cache directories for NetBeans.

NetBeans default options

The NetBeans default startup options are probably the most likely of the
command-line arguments that you'll need to change for NetBeans. These
options are specified by the netbeans_default_options parameter:

netbeans default options="-J-client -J-Xss2m -J-Xms32m -J-XX:PermSize=32m
-J-Dapple.laf.useScreenMenuBar=true -J-Dapple.awt.graphics.UseQuartz=true
-J-Dsun.java2d.noddraw=true -J-Dsun.java2d.dpiaware=true -J-Dsun.zip.disa
bleMemoryMapping=true""true"

The preceding example options are from a Mac OS X installation of NetBeans 8.0.2.

The first option (-J-client) specifies that the JVM for NetBeans will run as a
client VM instead of server VM. The client VM is essentially useful for applications
requiring fast startup or small footprints. The server VM is typically used where
performance is more important.

M For more information on client and server configurations,
Q check out http://www.oracle.com/technetwork/java/
hotspotfag-138619.html#compiler types.

The second set of options (-J-Xss2m -J-Xms32m -J-XX:PermSize=32m) define

the default memory allocation sizes used by the JVM running NetBeans (the thread
stack size, initial memory allocation pool size, and size of the permanent generation,
respectively). These options are specific for different version of the JDK, and all of
them may not apply to the version of the JDK you are using.
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For more information on the Java 7 and Java 8 command-line
M parameters, refer to https://docs.oracle.com/javase/7/
Q docs/technotes/tools/windows/java.html and
https://docs.oracle.com/javase/8/docs/technotes/
tools/windows/java.html.

The final parameters specified in the default options ensure that certain optimizations
are performed on the JVM to make it more stable and perform better. Some of these
parameters are operating system-specific and may not exist on configuration files for
different operating system.

NetBeans JDK

By default, NetBeans uses the system-defined JDK to run the IDE (you'll remember
this can be overridden using the --javahome argument to the NetBeans installer,
as discussed earlier in this chapter). This can be overridden in the netbeans.conf
file by defining the netbeans_jdkhome property to specify the base directory of a
different JDK installation:

netbeans jdkhome="/path/to/jdk"

It's not usually necessary to change the JDK that NetBeans uses as this is set at the
time of installation. However, if you wish to use a newer (or older) JDK than the
one used when you installed NetBeans, it can be configured with this variable.

If you wish to run NetBeans as a one-off instance and do not wish to edit the
netbeans. conf file, you can pass the - -jdkhome <jdk_homes> parameter on
the command line instead when launching NetBeans.

Additional module clusters

A NetBeans cluster is a directory on disk that contains a set of modules such as the
NetBeans Platform or the Java EE support within the NetBeans IDE. Additional
clusters can be configured within NetBeans by adding the directory in which the
cluster resides onto the netbeans_extraclusters parameter:

netbeans extraclusters="/absolute/path/to/clusterl:/absolute/path/to/
cluster2""cluster2"

It is most likely that you will not need to define the additional module clusters
to be loaded at the startup unless you are developing NetBeans rich client
platform (RCP) applications.
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M Installing additional module clusters is not to be confused
Q with installing NetBeans plugins. Plugins are installed into
the IDE directly within the IDE itself.

Further options

Several other NetBeans command-line arguments are available that provide more
control over the NetBeans user experience.

To run NetBeans in a locale different from that of the operating system, the
--locale option can be used. For example, --1locale en:GB runs NetBeans
with the en:GB locale.

If you wish to increase the base font size of NetBeans, the - -fontsize option allows
this to be achieved. For example, --fontsize 20 increases the base font size to 20px.
This can be useful when demoing code or showing NetBeans to larger audiences.

The full list of different command-line options that are available within NetBeans is
provided at http://wiki.netbeans.org/FagStartupParameters.

Summary

In this chapter, we took a look at the different bundles of NetBeans that can be
downloaded for Java developers. We saw that there are three main bundles for
Java developers, namely the Java SE, Java EE, and All bundles. We looked at the
differences between those bundles, and saw how to configure the installation of
NetBeans for the Java EE and All bundles.

Having seen how to install NetBeans, we also learned how to upgrade an existing
NetBeans installation keeping the user directory so that all the configuration data
from previous versions of NetBeans is kept.

We then discussed the source code for NetBeans and saw how we can view it online,
download zipped distributions of it, and even cloned it from the NetBeans Mercurial
repository. We followed this up by learning how to build the NetBeans IDE, both
from the command line and from within NetBeans itself.

Finally, we looked at the different command-line options available to NetBeans, and
saw how we can change these to change how NetBeans operates.

In the next chapter, we'll look at creating projects and editing within NetBeans, and
see how we can become more productive using the IDE.
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NetBeans is an excellent integrated development environment (IDE), providing
many of the features that a modern Java developer requires. NetBeans provides
templates for many different types of projects, all the way from mobile to desktop to
enterprise projects. NetBeans also offers many features for editing these projects and
the files within them.

We don't give a second thought to some of these features, such as the Java source
code editor, as we would expect even a basic text editor to provide this functionality.
In this chapter, we'll see many of the features that NetBeans provides to make editing
projects and files a much quicker and efficient task.

In this chapter, we will cover the following topics:

* The NetBeans screen layout

* Specifying default templates for files
* Code templates and code snippets

* Macro recording and playback

* Splitting windows

e Code folds

* Project groups
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The NetBeans screen layout

Upon running NetBeans for the first time, NetBeans Start Page is displayed,

as shown in the following screenshot. This page acts as a welcome to NetBeans,
providing links to demos, tutorial, the NetBeans community, and much more content
related to NetBeans. Control over whether this page is displayed when NetBeans

is started comes from the Show On Startup checkbox in the top-right corner of the
window. The default for this option is checked so that the start page is displayed
when NetBeans starts up.

ece NeitBeans IDE 8.0.2
P S D6 @ T W b-B- G-

@ NelHEalls"]E Learn & Discover My NetBeans s New Show On Startup &

Learn & Discover

Take a Tour Demos & Tutorials Featured Demo

Try a Sample Project
Java SE Applications

What's New Java and JavaFX GUI Applications
Community Corner Java EE & Java Web Applications

C/C++ Applications
PHP and HTML5 Applications

Mobile and Embedded Applications

All Online Documentation >>

ORACLE

| INS
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After reading the Start Page and creating a project, the standard NetBeans screen
layout is displayed. This consists of several windows, which can be rearranged.
The basic NetBeans screen layout is shown in the following screenshot:

(1) Jarviswor - NotBoans IDE 8.0.2

» [E com.davidsaier.cookbook. jarviewer
v (5 com.davidsaher.cookbook jarviewergul

¥ The Navigator window displays a tree hierarchy of components in the cpened farm.

ﬁ -|.DI|| |.n.Q1i|5{;.|-. 5,. uls.l.ﬂ

L AboutDialog.java
S0 in e java File Help
B ToMar milere g
» [ Lbraries
rBw Jar File Vidw
[hem 1 |
{em 2 |
¥ mem 3
{hem 4
imm 5
e Py |
Members ]| <empry> i
¥ (5 Mainframe i JFrame
G MainFrame()
%5 abourMenuitemActonPeriormediActiontent et
% exiMenuitemActionPerformed(Acions vent evil
85 msCompanerts()
& jarMameActionPerformed(Actiant vers evl
& maingiiringd] args)
D parsajarkiien)
&) viewsumaACtonPerformed(ACont Vet evt)
R viewToolBarBuntonActionPerformed{Actiont vent «
B aboutMenultem : M nuitem
8 exithienuttem © IMenultem
) fileMenm ; [Menuy '-:‘[ﬁh#_la_lﬁmrm = Jar¥iewer = jU; o
@1 helomeny : ineny ==[10E]== Jan 10, 2915 ¥:35:58 PM Searching - jUsers/david/Develop/NetBeansProjects/Jarviewer. ..

git log ==name=status Bugdll

==[IDEl== Jan 18, 2015 3:35:58 PM Searching - /Users/david/Develop/MetBeansProjects/larViewer... Tinished.

Palene O
¥ Swing Containers
(] panal (] Tatbed Pane

L Spta Pane L Serall Pane
[ Toel nat 5 Deskaap Pane

[ intarnal frame [%] Layered Parse

w Swing Contals
s Label ] dutten
i Togghe Button i~ Check 8o
4~ Radio Burton £= Bumton Group
Lizi Combe Box. St

MainFrame java - Properties 0 =ﬂ

¥ Propenties

Name MainFrame
Extension java
File Size 1260

Modification Time
LAl Fils L
v Classpaths

[Compile Classpath
Runtime Classpath
[Boot Classpath

MalnFramejava ?

| 11:1 {INS

The main screen is broken down into six main areas:

* The explorer style windows (Projects, Files, Services, and so on)

* The Navigator window

¢ The source code editor window
¢ The Palette window

* The Properties window

The Output window
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The explorer style windows

The explorer style windows are displayed at the top-left of the main NetBeans
window. This window displays tabs for browsing through projects, files, and services.

The explorer style windows are used for showing hierarchical data. The first of these
windows is the Projects window, which displays all the currently open projects
within NetBeans. Next, we have the Files window, which shows similar data to

the Projects window, but concentrates on the viewpoint of the files within the local
filesystem rather than the files used by a project. Finally, we have the Services
window, which displays different services such as databases, servers, or web services
that your application can interact with.

Projects | Files | Services |
v & JarViewer
¥ |1 Source Packages
v [ com.davidsalter.cookbook.jarviewer
& Main.java
v A com.davidsalter.cookbook. jarviewer.gui
EE AboutDialeg.java
[E. MainFrame.java

Q folder_explore.png

b | gl Libraries

v @) kb
¥ | @ Web Pages
v WEE-INF
beans.xml
B faces-config.xml
[ web.xml
1™ maint
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The Favorites window

The Favorites window is where we can list all our favorite files irrespective of
whether they are in the currently open project or not.

Projects ‘ Files | Favorites | Services |

» | ] Home (
€] ViewArticleBeanMockTest ers/david /D
pom ! I d/Developme odoee om

At the top of the Favorites window is a folder representing the user's home directory
on the computer. Expanding this folder allows access to all the files within the user's
home directory. Right-clicking on any of the files or folders within this hierarchy and
selecting the Tools and then Add to Favorites... menu options will add the entry
into the Favorites window. This is, therefore, a very useful window if you have
many files that you constantly refer to as it allows them to be easily grouped together
in one accessible window.

Files and folders (including Java packages) can also be added to the Favorites
window from within both the Projects and Files windows by right-clicking and
selecting the Tools and then Add to Favorites... menu options.

If the Favorites window is not open, selecting the Favorites menu option from the
main Window menu will open it.
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The Navigator window

Next, we have the Navigator window. This is displayed directly underneath the
explorer style windows. The Navigator window shows an outline of what is selected
for editing in the main editor window. So, for example, if a Swing form is being
edited, a hierarchy of the Swing controls will be displayed in the Navigator window.
If an HTML page is being edited in the main editor window, the DOM for the page
will be displayed in the Navigator window.

emailAddress - Mavigator

- | —

| Members 3| | <empty> : | [

b ﬁ, Customer

< Customer()
2 getCreditAmount() : EigDecimal
getEmailAddress() : String
getld() : long
getName() : 5tring
setCreditdmount(BigDecimal creditAmaount)
setEmailAddress(Siring emailAddress)
setld(long id)
setMame(siring name)
&7 craditAmount : BigDecimal
& emailAddress : String
@ id : long

&7 name : String

CoCOCOOO

& Ol ||E§||§bji B 48| LE

The source code editor window

In the middle of the NetBeans main window, we find the source code editor window.
The exact contents of this window changes depending upon the type of file that

is being edited. For example, when editing a Java source code file, the contents

of the file are displayed, as you would expect with a standard text editor. Or,

when editing Swing components, a graphical representation of the component

being edited is displayed.

u NetBeans watches the files that you have open in the source code
~ editor window for external changes. If you make changes to, say, a
Q Java source code file outside of NetBeans, the file within NetBeans
will be refreshed as soon as any external changes are saved.
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In the source code editor window, there are many different keyboard shortcuts that
can be used to aid productivity. To become a proficient developer, it can be very
useful to memorize some of these shortcuts. Some of the more common shortcuts
that you will find useful when editing files are shown in the following table:

Alt + Insert /| Ctrl + 1

Insert code

Ctrl + Shift + 1 / Cmd + Shift + 1

Fix import statements

Alt + Shift + S / Ctrl + Shift + S

Reformat the selected code

Ctrl + click / Cmd + click

Go to the definition of the object that was clicked

The shortcut keys that are assigned to different options can be configured in the
Keymap tab of the NetBeans Options dialog;:

| JON | Options
B¢ y- & -
= B @ Lo Jo I :
Ceneral Editor Fonts & Colers  Keymap Java Team Appearance Miscellaneous
Profile: | NetBeans 3 | Showas HTML | | | Manage Profiles... |
Search: Search in Shortcuts:
Actions Shartcut Category
col Ctrl+3+C [ ... |Edit
Clear Document Bookmarks [ ... |Edit
Copy COoPY [ ... |Edit
Copy (alternative shorteut) #¥+C [ ... |Edit
Copy (alternative shorteut) 3 +INSERT [ ... |Edit
Copy File Pathi(s) Ctrl+Shift+L [ ... |Edit
Cut cuT [ ... |Edit
Cut (alternative shortcut) Shift+DELETE [... |Edit
Cut (alternative shortcut) E4X [... |Edit
Decorator Ctrl+3+D [... |Edit
Delete Next Character DELETE [... |Edit
Edit [ ... |Edit
File Hierarchy Ctrl+F12 [... |Edit
File Members ¥+F12 [... |Edit
Find FIND [ ... |Edit
Find (altarnative chnrteotl S LF [ 1Edit
| Export.. | | Import.. | | Help | | Cancel | Apply

Within the Keymap options, each of the different keyboard shortcuts for NetBeans is
broken down into different categories (such as Build, Debug, Edit, and others). For
each action, the shortcut key can be defined or reset back to its original value.
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. It's worth looking through all the keyboard shortcuts to establish which
~ ones you use most often in your daily routine. The shortcut keys that you
Q use regularly may not be the same as the ones that another developer
uses, so learning your shortcut keys can make a huge difference.

The History view

When editing files, it is very common to see at the minimum, buttons for editing the
Source and for viewing the History of the file at the top of the code editor window.
This is shown in the following screenshot with the editor for HTML files:

Show History - JarViewer "‘“ﬁ} MainFrame java l’\||§‘| index.html -’“W
PO [y | @ B- 8- Q@SB P& % AU 08 &
1 <!DOCTYPE html=> n
2 =html=>
3 <head=>
4 <title=Start Page</title=
5 <meta http-equiv="Content-Type" content="text/html; charset=UTF-8"=
6 </head>
@ <body=
S[ <hl=Hello World!=</hl> -—
9 =/body=>
10 =/html=

The file's History window shows a complete set of local file changes for a file.

This can be especially useful when comparing the history of a file that has not been
checked into source control and the source control history is, therefore, not available.
The default setting is for the history for local files to be capped to 7 days, but this
can be configured to any number of days or even switched off completely so that the
local history is never reset. The configuration for the local history can be changed in
the NetBeans Options window on the Versioning tab within the Team options:

[ N ) Options
@':?\/'?/. V. )] 3 — Q Filter (3 +F)
) A - e .
G ¢/ kﬁ o =’Java ‘lq, [
General Editor Fonts & Colors  Keymap Java Team Appearance Miscellaneous

| Tasks | Action Items m

Versioning Systems:

General Local History
Git

Mercurial (#) Remove Local History files older than (number of days): [7

Subversion A .
|_| Only remove revisions without a label

() Never remove Local History files
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When viewing the history of a file, all the edits are listed in the top half of the
History window. Each of these entries corresponds to when the file in question was
last saved. In the following screenshot, the file was created on October 28, 2014, and
then edited twice at 2:49:44 pm and 2:50:27 pm:

|@] index.html &

4 9 Compare mode: | Diff to Current = 3]
- Date Message

Today 2:50:27 PM
Today 2:49:44 PM
Oct 28, 2014 11:52:27 AM

av -
index.html (Oct 28,2014 11:52:27 AM) 1/1 Current File
<!DOCTYPE html=> 1/ | 1 |<!DOCTYPE html> ]
<html= 2 2  <html=
<head= 3 3 <head=
<title=Start Page</title> 4 4 <title=Start Page</title>
<meta http-equiv="Content-Type" ¢ 5 5 <meta http-equiv="Content-Type'
=/head= 6 6 =/head=
=body= 7 7 <body=>
<hl=Hello World!=/hl> =3 8 g <h1l>Hello Everybody!</hl> -
</body=> 9N, 9 <h2=Welcome !</h2>
</html= 1e 1e </body=
11 11  </html=
12

Clicking on any of the history items at the top of the window causes NetBeans to
compare the file at that point in time with the current version of the file. The earlier
instance of the file is shown on the left-hand side pane and the latest revision of the
file is shown on the right-hand side pane.

[35]




Editing Files and Projects

The Palette window

On the right-hand side of the main NetBeans window, we can see the Palette
window. In a similar fashion to the Navigator window, the Palette window is
context-sensitive and shows the components that are relevant to the file type that

is currently being edited. So, for example, when editing a Swing file, the Palette
shows different Swing components such as labels and buttons that can be dragged
onto the main editing window. For HTML files, the Palette displays a set of HTML
components such as tables and buttons that can be dragged into the HTML page. The
purpose of the Palette window is to allow predefined components to be dragged into
the main editor window to make editing more fluid. Of course, if the main editor
window is displaying information that does not support the dragging and dropping
of components onto it, the Palette window is not displayed.

¥ Swing Containers

[ | Panel (] Tabbed Pane [ split Pane [_H scroll Pane
[Z Tool Bar 555 Desktop Pane 7 internal Frame %] Layered Pane

¥ Swing Controls

label Label Button Toggle Button E— Check Box
®— Radio Button #~ Button Group [[=] Combo Box List

[] Text Field Te:ctArea [EEL Scroll Bar d.b Slider

[ 1 Progress Bar Formatted Field [=] Password Field [1#] Spinner

|—| Separator Text Pane Editor Pane Tree

If the Palette window is not open, selecting the IDE Tools and then Palette menu
options in the main Window menu will open it.
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The Properties window

Again, on the right-hand side of the main NetBeans window, underneath the Palette
is the Properties window. As with the Palette window, the Properties window is
only shown when appropriate. In this case, the Properties window is displayed
when something is selected in the main editor window that has properties that can
be edited. For example, when editing a Swing component, the Properties window

is displayed to show the properties (and events, bindings, and custom code) for the
Swing component that is currently selected:

5 LFrane] - Froperies O

[Proper...| | Binding | | Events || Code |

¥ Properties

defaultCloseOperation

I(itle Jar File Viewer
v Other Properties

alwaysOnTop D
alwaysOnTopSupported

autoRequestFocus [

background [0 [238,238,238]
backgroundSet

baselineResizeBehavior .
bounds [0, 23,0, 0] [.]

ar

[JFrame] (?)

The Output window

Finally, towards the bottom of the main NetBeans window is the Output window.
This window shows any output from the actions that are being performed from
within NetBeans. So, for example, output from a running application (such as that
generated by System.out.println) or output from checking out a file from Git,
or even the result of running unit tests is shown in this window.

[37]



Editing Files and Projects

Window management
Of course, within NetBeans, there are many other windows that can be opened in
the application. However, these windows are generally grouped into one of the six
locations we've detailed earlier:

* Top-left (for example, the Projects window)

* Bottom-left (for example, the Navigator window)

* Central (for example, the main editor window)

* Top-right (for example, the Palette window)

* Bottom-right (for example, the Properties window)

* Bottom (for example, the Output window).

A list of all the different windows that can be laid out within NetBeans is accessible
from the main Window menu option.

Some developers prefer to use keyboard shortcuts over mouse
M shortcuts as this can offer a productivity boost. On the main
Q Window menu, each window has a shortcut that can be used
for selecting and opening a window (if it is not already opened).
Learning these shortcuts can be a worthwhile exercise.

[F3 Projects 381
(% Files %82
Favorites 83
E2 Services %5
Navigator %7
ms1 Action ltems %6
Tasks {+386
E Output 4
Editor 0
Debugging >
Profiling >
Web >
IDE Tools >
Configure Window >
Reset Windows

Close Window ®BW
Close All Documents  {+38W
Close Other Documents
Document Groups >
Documents... {tF4
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This layout of the different windows within NetBeans is just the default layout and
can be changed to suit a particular developer's needs. Each of these groups can be
minimized so that they are only displayed when required. To minimize a window,
right-click on the required window and select either the Minimize or Minimize
Group menu options. The window will then be minimized to the side of the main
NetBeans window, providing more space for the main central editor window.

e0e [3] JarViewer - NetBeans IDE 8.0.2
: ] ; = . . : 3a . . .
BEHER D@ (o) @ F B DB O
=1 | Show History - JarViewer | MainFrame java ||§“| index.html |E}f&ces-cnnfig.xml (%) _
E|50urce||Desigrl||HistDrv|EE%%—é@EEE%EEH&E@@
i i i i
2
LTtLj @ To change layout manager of a container use Set Layout submenu from its context menu.
2 File Help
™
m -
wn Jar File | View |
E S
E Item 1
= Item 2
% Item 3
Item 4
(5 Item 5
Ly
3
= |

All the windows can be minimized to the side of the main NetBeans window apart
from the code editor window, which cannot be minimized.

u The Minimize option is displayed when there is more
~ than one window at a specified location. The Minimize
Q Group option is displayed every time irrespective of the
number of windows at a specific location.
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Once a window has been minimized, moving the mouse over the window's name

or clicking on the window's name (for example, Projects in the preceding screenshot)
will cause the window to be displayed in a floating fashion, as shown in the
following screenshot:

[ NON ] [3] JarViewer - NetBeans IDE 8.0.2
FEER D E (o) @ F @ D- G-
Projects @ E ghtml &) |E}f&{es-{nnfig.xml X _

v & JarViewer iginﬂn]luﬂ'ﬂ@@
¥ | [ Source Packages :
: % 2::::::::::::Ext:xt::::::::gu| item allows you to meodify the content of the Palette.
AboutDialog.java
[Z folder_explore.png
» | g Libraries

v O [ view |
¥ | G Web Pages -
¥ || WEB-INF

beans.xml
e} faces-config.xml

) Mavigator ) I}gﬂ] Services ﬂ Files _ )

Iﬂ, web.xml
P 9 maint
b | | resources
(€] index.html
[ index.xhtml
E‘] viewArticle.xhtml

When a window is floating, clicking anywhere outside the window will cause it to be
minimized again. To restore the window back to its docked state, click on the dock
button (& ) at the top-right of the window.

Individual windows can be maximized as well as minimized. To maximize a
window, right-click on it and select the Maximize option. This can be particularly
useful for the main editor window so that when maximized, more code can be seen
without distraction from other windows.

u A quick way to maximize a window is to double-click on the
~ window's title. For example, double-clicking on the filename
Q of the file being edited in the main editor window will
maximize the editor window.
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In addition to minimizing and maximizing windows, they can be floated away
from the main IDE and subsequently docked back into the IDE main window. To
float a window or window group, right-click on the window and select Float or
Float Group as appropriate. The following screenshot gives an example of floating
windows within NetBeans:

A S D@ () @ T B+  (Qsearch s
Start Page (|| Customer java &

P (oo | @ B B Q© & B oS OH Uad B
1 n
2 To cl jose Licens s in Project Properties
3 « To chProje.. |Fa|m... | Files | [x] jse T
4 ind (p E Databases r.

5 » @ web Services . [ NN ]
b package j SErvers ieanvalidaf Navigator 0_
7 = S .

> [mig Maven Repositories | - i I
] import ¢, Cloud anvalidati| Members | | <empry> ¢
] imp ot b i Hudson Builders ¥ [ Customer

10 import

i» @ Task Repositories <» Customer()

E import s 15 J5 Test Driver lotNull; O getCreditAmount() : BigDecimal

O getEmailAddress() : String
E © getld) : long
15 ) aautl O getName() : String
16 . N O setCreditAmount(BigDecimal creditAmc
17 public class Customer { (_) setEmalIAd_dress[Strmg emailAddress)
18 0 setld{long id)
o @Id -
20 ivate 1 id; a— . _
- provate tong e O ee & 18 4
22 @NotNull —
23 private String name;
> o

| 7:1 | INS

Once windows have been floated within NetBeans, they can be docked back into the
main NetBeans window by right-clicking on them and selecting the Dock or Dock
Group options.

Finally, if we don't like the position of windows within NetBeans, we can move
them to different docked locations by dragging the title bar to a different location in
the NetBeans main window. For example, we can drag the Navigator window from
the left-hand side of the NetBeans window and drop it on the right-hand side of the
NetBeans main window.

Now that we've seen how we can arrange the layout of the main NetBeans window,
let's take a look at how NetBeans can help us edit files and projects.
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Specifying default templates for files

One of the first things we do within the editing component of NetBeans is to create

new files. NetBeans supports many different file formats that can be created by
selecting the File and then New File menu options.

@ [ ] Mew File
Steps Choose File Type
;. Choose File Type Project: | & JarViewer +
Q
Categories: File Types:
7 Web @ Java Class
[7] JavaServer Faces [=] Java Interface
[ Java [ java Enum
e JavaFX Bl ava Annotation Type
j— Swing GUI F [£] Java Exception
B swing orms & Java Package Info
lavaReanc Dhisrts a ..

5

Description:

Creates a new Java annotation type. To be able to use annotation type files,
your project must use JDK 5.0 or compatible.

Help < Back Next > Finish | Cancel |

Within NetBeans, FreeMarker (http://www.freemarker.org) is used as the
template engine when creating different file types. It's not important to understand
FreeMarker fully to edit NetBeans templates; however, if you wish to create
templates from scratch, a better understanding of FreeMarker would be beneficial.
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To view all the templates that are currently defined within NetBeans for new file
types, select the Tools and Templates menu options. The Template Manager dialog
is then displayed, as shown in the following screenshot:

[ o ] Template Manager

Templates:

» [ AWT GUI Forms [ Add... |
| Bean Validation

71 Contexts and Dependency Injection [ Mew Folder |
.| Enterprise JavaBeans

GlassFish | Duplicate |
| | Hibernate

HTMLS | Rename |
Java

& Move Up

[ Java Interface

[# Java Enum [ Mave Down |
E‘I Java Annotation Type

[€] Java Exception | Revert to Default |
[& Java Package Info
[€ Japplet | Delete |
& Applet
[& Java Main Class | Settings |
[& Java Singleton Class
[& Empty Java File

9 Java Package

4d vy Y vYYTT Yy

| Open in Editor | [ Close J

Down the left-hand side of the Template Manager dialog, we can see all the
templates that are currently defined within NetBeans. These templates are all
grouped into a hierarchy to categorize them and make them easier to find.

We can add existing FreeMarker templates by clicking on the Add... button or
duplicate the existing templates by the Duplicate button. New folders can be added
to the template hierarchy by the New Folder button, and templates can be moved up
and down the hierarchy using the Move Up and Move Down buttons. Templates
and folders can be deleted and renamed by using the Delete and Rename buttons.
Finally, if we want to remove all the customization we've added, we can click on
Revert to Default to return the templates to the state they were in from a fresh
installation of NetBeans.

Once a template has been selected in the Template Manager dialog, clicking
on the Open in Editor button will cause the selected FreeMarker template to
be opened for editing.
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When editing a FreeMarker template, several predefined variables are available.
Entering any of these in to a template will cause the corresponding value to be used
when the file for the template is created. The following predefined variables

are available:

Variable Description

${date} The current date

${encoding} The default encoding for the file
${name} The name of the file
${nameAndExt } The name and extension of the file
$ {package} The package the file is created in
${time} The current time
${project.license} The license header
${project.name} The project's name
${project.displayName} The project's display name

In addition to these predefined variables, custom variables can be created.
Clicking on the Settings button in the Template Manager dialog opens up the
User .properties file into which any user-specific variables can be set. This file
is located in the User directory (see Chapter 1, Getting Started with NetBeans, for a
description of the User directory and where it is located) at:

<User Directory>\config\Templates\Properties\User.properties

In a fresh installation of NetBeans, the User.properties file has no variables
defined within it. NetBeans, however, makes extensive use of the ¢ {user} variable
to insert the user's name into source files. As this is not defined in a fresh installation
of NetBeans, it is important to define this variable.

o (o | @ B- B QTSR0 ¢ & % o

(M)
I

[T= = < R = 5 W B S WA 8
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Now that we've seen the predefined variables used in the NetBeans templates and
how to define custom variables, let's take a look at creating a template for a new file
type. Let's assume that we want to alter the default New Class template to include
the name of the project the class belongs to and also add a URL to a resource for the
project. We could edit the existing New Class template, but let's create a copy of this
so that we can see how the new template appears in the New File wizard. To do this,
perform the following steps:

1.

Open the Template Manager window by selecting Tools and then
Templates from the main NetBeans menu.

In the Template Manager window, click on the Settings button to open the
User.properties file.

In the User.properties file, add a new variable:

url=http://www.packtpub.com

Open the Template Manager window again (it automatically closes after
step 2) and locate the Java Class template.

Press the Duplicate button to create a copy of the Java Class template and
then rename it to be called Java Class With Project Info.The Template
Manager screen should now look similar to the following screenshot:

[ ] @ Template Manager

Templates:
» [T AWT GUI Forms | Add... |
Bean Validation -
[ Contexts and Dependency Injection | New Folder |
| Enterprise JavaBeans
GlassFish
Hibernate |
|| HTMLS
| Rename |
Java -
[&] Java Class
B ST
E‘] Java Interface e
[ Java Enum | Move Down [
Es‘] Java Annotation Type -
@ Java Exception
[£ Java Package Info [ Revert to Default |
@ JApplet -
[ Applet |L|
[ Java Main Class
E‘I Java Singleton Class
[£5] Empty Java File | Settings |

Duplicate |

4d vyvvywvwyvwy

| Openin Editor | [ Close ]
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6. Click on the Open in Editor button to open the template for editing and add
the project name and URL into the template, as shown in the following code:

<#assign licenseFirst = "/*">
<#fassign licensePrefix = " * ">
<#assign licenseLast = " */">

<#include "${project.licensePath}">

<#if package?? && package != "">
package ${package};

</#if>

/**

* Project: ${project.name}
* ${url}

*

* @author ${user}
*/

public class ${name} {

}

7. Save the template and invoke the New File wizard by selecting File and then
New File from the main NetBeans menu. If we select the Java category, we
can see that our new file type, Java Class With Project Info, is available in
the list of File Types, as shown in the following screenshot:

0@ New File
Steps Choose File Type
;.. Choose File Type Project: | & JarViewer .
|'_{
Categories: File Types:
[ web @ Java Class
[ JavaServer Faces % ava Is With Project Info
[ Java =| Java Interface
JavaFx @'I Java Enum
B Saring GUI F |2 Java Annotation Type
L wang orms || Java Exception
] JavaBeans Objects @ Java Package Info
L AWT GUI Forms & JApplet
[ Unit Tests € Applet
Parcicranra [ 1ava Main Class
Description:

Creates a new plain Java class. This template is useful for creating new
non-visual classes.

Help < Back Next > Finish | Cancel |
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8. Upon completing the New File wizard, we can see that the project name and
the project-specific URL have been automatically added into the new class
file along with our name and e-mail address, as defined by the template:

package com.davidsalter.cookbook.jarviewer;

public class FooFactory {

H

Code templates and code snippets

In the previous section, we saw how to create and customize templates for different
file types. This can be very useful when creating new files.

NetBeans takes automatic code creation even further, however, with the ability to
define both code templates and code snippets. Code templates allow a short piece of
code to be entered within the main source code editor that is expanded into a larger
template upon pressing the Tab key.

Inserting code using code templates

First, let's take a look at code templates. NetBeans provides over 100 code templates
for the Java language and many more for JavaScript, HTML, and others. Some of the
more common code templates are shown in the following table:

Code template | Description

pt Expands to public final

do Expands into a do .. while loop

fori Expands to a for loop

log Expands to a Logger class to output a log entry
serr Expands to System.err.println("") ;
sout Expands to System.out .println("") ;
trycatch Expandsintoa try .. catch statement
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Code templates are managed from within the Editor section in the NetBeans Options
window, as shown in the following screenshot:

oCe Options
% B a R IE B :
A B Loe Oy @ 18
Ceneral  Editor  Fonts & Colors  Keymap Java Team Appearance  Miscellaneous

| 4 Formatting Code Completion Code Templates Hints Highlighting Macros On Save Spellchecker |

N

Language: | Java =

Templates:

Abbreviation Expanded Text Description | New |
csort S{collsType type="java.util.Collections" default... .
db S{no-indent}double |m|
df S{no-indent}default: ———
do do{ S{cursor} } while (${expr ins...

dowhile do{ ${selection}${cursor} } while (${EXP insta...

eq S{no-indentjequals

ex S{no-indentlextends

f S{no-indent}final

S ELEEENEEG  Description | Contexts |

${baseType type="java.util.List" default="List" editable="false"} <=${type default="5Stri
s{arrays type="java.util.Arrays" default="Arrays" editable="false"}.asList(s{arr array
s{cursor}
Expand Template on: | Tab 3| On Template Expansion: | Reformat Text 3|
| Export.. | | Import.. | | Help | | Cancel | Apply OK

In the Code Templates window, the language for the code templates can be defined.
A list of templates for each language is displayed into which new templates can be
added, or existing templates can be created.

The final two options in the Code Templates window are the keys that cause the
template to be expanded and show what happens to the file upon expansion of
the template. The default key to expand templates is the Tab key, but this can be
changed to space, Shift + space, or Enter. Upon expansion of the template, the file
can be reformatted, reindented, or left as it is.

To see the code templates in use, open a Java source code file and type in psvm
and then press the Tab key. NetBeans will expand the psvm template into a public
static void main() {} statement.
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u Learning the different NetBeans code templates can be a very
~ effective way of increasing your productivity with NetBeans.
Q It's worth spending some time looking at the different
templates, and see which ones are important to you.

Code snippets — the NetBeans Palette window

Now that we've looked at code templates, let's take a look at how code snippets can
also help increase a developer's productivity.

Code snippets are stored in the Palette window and can be dragged and dropped
onto the code editor window to allow code to be quickly built up. As we've seen
earlier in this chapter, the Palette window is not applicable to all the file types; for
example, it does not contain any entries for Java source code. However, the Palette
window is extremely useful when you develop HTML files.

When editing HTML files, new entries can be added into the Palette window by
simply highlighting the required HTML code to create a palette entry and then
dragging this onto the palette.

When the selected code is dragged onto the palette, the Add to Palette dialog is
displayed, as shown in the following screenshot:

[ ] @] Add to Palette
Mame: | Hello World <body=>
Tooltip:  Hello World ||
Small Icon (16x16): & Select... Large Icon (32x32): @ Select...
Content:
<body=>
<hl>Hello World!</h1l>
</body=>
[ Add to Palette | Cancel
[49]
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In the Add to Palette dialog, a name and a tooltip can be supplied for the palette
entry. The entry can be edited within the Content editor before clicking on the Add
to Palette button to create the new palette entry. Unfortunately, once an entry has
been added into the palette, there is no easy way to edit it. We'll see shortly how
editing and deleting palette entries can be performed though.

Once we've added an entry into the palette, it is available instantly for dragging and
dropping anywhere in another HTML file:

¥ HTML
FH Table [l ordered List
Unordered List Image
&2 Link =] Meta data

[} Hello World <body>

¥ HTML Forms

El Form Text Input
Multi-line Input [[=] Drop-down List
Checkbox (©) Radio Button

Deleting palette items — the Palette Manager

Using the Palette Manager, we can arrange items on the palette and create new
groups into which we can store the individual palette items. To access the Palette
Manager dialog, right-click anywhere in the Palette window and select the Palette
Manager menu option.
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[ JoN Palette Manager
Palette Content:

|| Palette
v ™[ HTML

™ EH Table

[EI Ordered List

™ Unordered List

[EI Image

&2 Link

™ &| Meta data

™ O Hello World <body>
» ™ [ HTML Forms

| New Category... |

| Reset Palette |

[ Close |

In the Palette Manager dialog, we can move items up and down within their

respective categories, remove items and categories, and create new categories.
Finally, we can also reset the palette to the original state provided by NetBeans

when it was downloaded. This will remove all our customizations, so check

thoroughly before proceeding to do this!

It's important to note that we can move items up and down within a category in the
Palette Manager dialog using the Move Up and Move Down buttons. However,

if we wish to move an item from one category to another (for example, if we wish
to move an item from the HTML to the HTML Forms category, as shown in the
preceding screenshot), this can be accomplished by dragging the item from one

category to another.
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Editing palette items

In the previous section, we stated that there is no easy way to edit items in the
NetBeans Palette window. Unfortunately, the current version of NetBeans (8.0)
doesn't provide a GUI for editing palette entries.

A simple way to edit items in the palette is to delete them and then re-add the
updated content. This, however, can be error prone, and isn't necessarily ideal.
A better solution is to edit the palette directly outside NetBeans.

All the custom palette entries, that is to say, the ones that you have created, are
stored in an XML file inside the User directory for NetBeans. Within the User
directory, palette entries for each category are stored in the config\HTMLPalette
directory with a subdirectory for each category. Within the category folders is the
XML file that holds the palette custom items:

¥ | | config
» | ] Editors
¥ || HTMLPalette
¥ |7 HTML

¥ | | HTML_Forms

These custom palette item XML files can be opened with any text editor, modified to
update the palette item and then saved again over the original file. When NetBeans is
reloaded, the palette item will effectively have been edited. Understandably, this isn't
an ideal situation, but is the best solution for editing palette entries until this feature
is added into NetBeans.

An example custom palette XML file looks similar to the following;:

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE editor palette item PUBLIC "-//NetBeans//Editor Palette Item
1.1//EN" "http://www.netbeans.org/dtds/editor-palette-item-1_1.dtd">

<editor palette item version="1.0">
<body>
<! [CDATA [
<body>
<hl>Hello World!</hls>
</body>
11>
</body>
<iconlé urlvalue =
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"org/netbeans/modules/palette/resources/unknownl6.gif" />
<icon32 urlvalue =
"org/netbeans/modules/palette/resources/unknown32.gif" />
<inline-descriptions
<display-name>Hello World &lt;body></display-name>
<tooltip>Hello World !</tooltip>
</inline-descriptions>

</editor palette item>

In the XML file, we can see that there are several important elements that hold
information about the palette entry:

<body>: This holds the code snippet that will be inserted into the
HTML document

<iconil6>: This holds the path to a small icon for displaying in the
Palette window

<icon32>: This holds the path to a large icon for displaying in the
Palette window

<inline-descriptions: This holds the display name and tooltip for the
palette entry within the <display-name> and <tooltip> subelements

Macro recording and playback

In the previous sections, we've seen how to quickly insert stock code into a source
code file via both code templates and dragging and dropping palette items. The
next technique for modifying or inserting new code into a file that we will look

at is macros.

Within NetBeans, macros allow us to capture screen recording and then assign the
recording to a keyboard shortcut, which, when selected, will playback the recorded
keystrokes. This can be very useful for performing automated tasks against a source
code file or indeed, any editable file.
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A basic installation of NetBeans is supplied with three existing macros. To view the
macros that are stored within NetBeans, access the NetBeans Options menu (select
Tools and then Options from the main menu on Windows and Linux or select
NetBeans and then Preferences... from the menu on a Mac). In the Options dialog,
select the Editor option and then the Macros tab to see how macros are defined
within NetBeans:

[ JoN Options

B = il — - Q Filter (38 +F)

w il a e fo IH B

General  Editor  Fonts & Colors  Keymap Java Team Appearance Miscellaneous

| - Code Completion Code Templates Hints Highlighting @ On Save Spellchecker |
Macros:
Name Shortcut |T|
cast-to-5tring
debug—\ra | Set Shorteut... |
quote-word | [

| Remove |

Macro Code:
caret-begin-word "\"" caret-end-word "\""
Export... | Import... | |  Help | | Cancel | [ Apply ] | oK |

As can be seen in the preceding screenshot, there are three macros that are provided
with a fresh installation of NetBeans:

* cast-to-String: This casts the selected variable to a String
* debug-var: This adds a debug statement into Java code for a specified variable

* quote-word: This places quote marks around the selected word

Let's take a look at the quote-word macro and see how it can be used.
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Assigning shortcuts for macro playback

To run a macro, we need to assign a shortcut key to it. This is performed in the
Macros options screen, as shown earlier. Select the quote-word macro from the list of
macros and press the Set Shortcut... button. This will cause the Add Shortcut dialog
to be displayed, in which we can define the shortcut key for the macro:

Shortcut: | Ctrl+Shift4+Q

Clear Tab Cancel OK

To define a shortcut key for a macro, we simply press the combination of keys that
we wish to use to invoke the macro. Since the quote-word macro begins with the
letter "Q", it makes sense to add a memorable shortcut. In this example, you can see
that I've assigned the keyboard shortcut Ctrl + Shift + Q to this macro.

Once a key for a macro has been defined, we can close the Add Shortcut dialog
by pressing the OK button. Closing the Options dialog will then return us to the
NetBeans editor window so that we can try out the keyboard shortcut for the macro.

M The Clear button in the Add Shortcut dialog clears the
Q currently selected shortcut, while the Tab button inserts
the tab character into the shortcut sequence.

Once back in the NetBeans editor, we can place the cursor inside a piece of text that
we wish to add quotes around:

String world = Hellg;

Then, by simply pressing the shortcut key we defined (Ctrl + Shift + Q), the selected
text will become quoted:

string world = "Hello"}

Now that we've seen how to playback macros defined within NetBeans, let's see how
to record new macros.
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Recording new macros

Macro recording simply records all the keystrokes entered by the user so that they
can be played back at a later date.

To start NetBeans recording macros, select the Edit and then Start Macro Recording
menu items from the main NetBeans menu. NetBeans will then indicate that it is
recording macros by showing the Recording text at the bottom-left of the main

IDE window.

To record a macro, we simply now enter the key strokes that we wish to record. For
example, to record a macro similar to the quote-word macro we just looked at, we
could record the following key strokes:

* Move to the beginning of the current word

* Insert quote mark

* Move to the end of the current word

* Insert quote mark
Once we've finished recording a macro, we select the Edit and Stop Macro Recording

menu options. This stops the recording and displays the New Macro dialog, allowing
us to name the newly recorded macro:

Macros:
MName Shortcut New
cast-to-5tring
debug-var ) Set Shortcut...
quote-word Ctrl+Shift+Q

Remov
Macro Code:

[ JON ] New Macro Dialog

Macro Mame: recorded-gquote-word

| Cancel | [ 0K J

) | ok
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From here, we can add a name to the macro and then assign a shortcut key for
subsequent use.

Shortcut buttons for recording and finishing recording macros are available in the
editor window toolbar. To start recording, press the record button (@) and to finish,
press the finish button ( []).

Splitting windows

When editing a file, such as a Java source code file or an HTML file, it can sometimes
be necessary to view two parts of the file at the same time. How many times have
you found yourself having to scroll to the top of a file to check something and then
having to scroll to the bottom of the file again to type some code?

In NetBeans, we can split a file horizontally so that we can see the top and bottom of
a file or vertically to see the left- and right-hand sides of a file, all at the same time.

So, how do we split views so that we can simultaneously view different aspects of
the file?

At the top-right of an editor window that supports file splitting is a small cross
(#H)- To split a file vertically, drag this cross left so that the file is split vertically
into the correct proportions. To split it horizontally, drag this cross down until

the view is split as required.

*ce )| Jur¥iewsr - NetBoans IDE 8.0.2
A = s LT L T S S .
e q_l 2 <default cont... 3 SIS KRR I I DD
Progects O | 1| L mainkrame java © datis -configxml

T @ Jarviewer [EOOReR [Design [[Hioy | | 2 B- 8- QO R PREO 4% a2 068 &J
v [ Source Packages o ) S R i e S el e Bl
B e s nescsok Bk et : package com.davidsalter.cookbaak. jarviewer.qui;
SR o Cavlnar, O Dok S D e 8 5 import jawa.awt.HeadlessException:
b AOERD g 9 | impert java.ie.FileInputStrean;
KD MainFrame java 0 | import java.bo.I0Exception; "l
= folder_explore png 1 import java.util.zip.ZipEntry;
b W Libraries 12 import java.util.zip.ZipInputStream;
v 8w 13 | import javax, swing.DefaultListModel;
v [ Web Pages 14 L inpart javax.swing.l0ptionPane;
v [ WEB-INF =
[ bears.xmi
L fages-condig,xmi [Eotree]  pesign | | Moty | - 8- Q%P v oL 3Y 0EH &
B — ——1 182 |  private void viewSuttonActionPerformed| | vent.ActionEvent eve) {
parssiurie - Kavigarar © [ 18 parsedarFilel);
Members ] L Q] 18e ¥
v () Muiframe ; i .
& MainFramed 186 & private void parsedarkilel] throws Meadlesstaception {
&) aboutMenultemactionPerformed (4c1 4 i -SetTie|
& exitMenuitemctionPerformedictiontvent &4 @ pefaultiistModel model = new DefaultiistModeli);
'S0 insCompanentsi) . 190 ZipInputitream zip = new ZipInputStreaminew FileInputStreamijarMase.getText{}}};
9 jarNameActionPeriormed (Actont vent evo 191 for (ZipEntry entry = rip.getMextEntryil; entry != null; entry = zip.getNextEntryil) {
& mainfringl] args) 192 nodel. addE Lement (entry. gethane( )
& parsejarfile() 183 ¥
& viewSunonactienPerformediActionivent evi 134 srEntries.setModelinodel);
- e s - 155
196 tatusLabel.setText! ’ + model.sizelll;

o PEH R B P8R 4

Gurput O |

0] 18921 NS
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After splitting the view onto a file, the file can be edited within either pane or the
split view. That is to say none of the panes are read-only. As a result of this, any
changes that are made within one pane are automatically displayed in the second
pane —both panes are just two different views onto the same file. Similarly, when
selecting a piece of code within one pane, this causes all the corresponding pieces of
code to be highlighted in the other pane. For example, if we highlight a Java variable
within one pane, all the visible instances of the variable will be highlighted in the
other pane as well as in the original pane.

Once the view onto a file has been split, it can be repositioned by simply dragging
the splitter bar left/right or up/down as required.

To close the splitter view and only display a single view onto a file, drag the splitter
window fully to any of the edges of the editor window. So, for example, to close the
splitter view on a horizontally split window, drag the splitter bar either fully to the
top or bottom of the window that is split.

Code folds

Splitting windows either horizontally or vertically is an excellent way to utilize
screen space when it is necessary to compare two sections of a file. Using code folds
is another excellent technique for "folding" or "collapsing" sections of code, thus
helping to provide more screen space. With a code fold, pressing the + or - buttons
on the left-hand side margin expands or collapses the code and can, therefore, be
used to get more code onto the current view of a file.

Creating a code fold is simply a matter of placing an especially formatted comment
around the piece of code that requires folding, as shown in the following code snippet:

// <editor-fold desc="Variable definitions">
int foo;

String bar;

// </editor-folds>

int foo;
S5tring bar;

= [variable definitions
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The <editor-fold> XML defines that the enclosed code will be available within
NetBeans as a code fold and has several attributes, all of which are optional:

* desc: Itis the description that is displayed within the NetBeans code editor
when the code fold is collapsed

* defaultstate: It takes the value of "collapsed" to indicate that, by default,
the code fold will be collapsed

In addition to custom code folds, as defined by the <editor-fold> code comments,
NetBeans automatically adds a code fold wherever the scope of code changes, for
example, whenever new classes or new methods are created.

Whether these code folds are collapsed by default is defined in the NetBeans Folding
options. This is accessed within the Folding tab in the Editor options:

eCe Options

%l & Biwmd B B
=/ 5 = £, : o

e B4 @B 2 =lave gy Ul

General  Editor Fonts & Colors  Keymap Java Team Appearance Miscellaneous

| General m Formatting Code Completion Code Templates Hints Highlighting Macros W |

a

Language: | All Languages = [E] Enable Code Folding

Collapse by default
|| Code Blocks

|| Comments

|| Documentation
|| Initial Comment
|| Member

|| Nested Blocks
|_| Tags and Markup

Display Options
™ Content preview

™ Show summary

| Export.. | | Import... | | Help | | Cancel | Apply &J
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Project groups

So far in this chapter, we've looked at the layout of NetBeans and how to configure
and use different windows within the IDE. We've also looked at different shortcuts
for generating or altering code within a project. With large projects, it can be useful
to organize the projects themselves as well as the code within them. In this section,
we're going to see how we can organize projects into project groups.

In the Projects window, we are shown a list of all the currently open projects in
NetBeans, and can drill down into the project's hierarchy to see all the files and
resources used by the project. With a large project, it can be useful to organize
projects into the following categories, for example:

* Data repository projects

*  Web projects

* Mobile projects

* Client projects

NetBeans allows us to group projects together and shows only the projects from the
currently open group within the Projects window.

To create a project group, click on the File and then Project Groups... menu items.
This causes the Manage Groups dialog to be shown, which lists all the defined
groups, in addition to facilitating new group creation and group editing.

[ NN ) Manage Groups

Select Groupls)

(none)

Help | [ Select Group | | New Group... | | Cancel '|
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Initially, when NetBeans starts up, there are no groups defined (you could say that
there is one group called none). To create a new group, click on the New Group...
button. This opens up the Create New Group dialog where we can define which
projects belong to the group.

[ ] [ ] Create New Group

Name: Web Projects|

(*) Free Group
Contains any projects you like. Can be updated manually or automatically.
E] Use Currently Open Projects
™ Automatically Save Project List
() Project and All Required Projects
Contains a master project and all projects it requires, recursively.
Master Project Browse...
() Folder of Projects
Contains any projects found beneath a given folder on disk.

Folder Browse...

Help | [ Create Group ] | Cancel |

In the Create New Group dialog, we can specify the name of the new group along
with these three options for defining which projects belong to the newly created group:

* Free Group: This group is managed by the user and can have whatever
projects in it that are required. These can be manually selected after the group
is created or the Use Currently Open Projects checkbox can be checked to
create the group and populate it with all the currently open projects.

* Project and All Required Projects: This group is defined by selecting a
master project. Any subprojects used by the master project will be added
to the group along with the master project.

* Folder of Projects: This group is defined by any NetBeans projects that are
stored in the specified folder on the filesystem.
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Upon defining the group and clicking on the Create Group button, NetBeans will
open the group. The title of the Projects window will be changed to append the
group name as an indicator of which group is currently open:

Projects - Web Projects £ | Files | Services |

» © M

If we have created a free group, we can add and remove projects into the group from
the Projects window as we see fit. If we have created either of the remaining project
group types, the projects in the group will be automatically updated according to the
group's criteria.

To view a different group of projects, simply invoke the Manage Groups dialog by
selecting File and then Project Groups from the NetBeans File menu. From here,
select the required project group and click on the Select Group button.

Summary

In this chapter, we looked at the layout of NetBeans and the different windows (and
their content) that are available to help us develop applications. We saw how we can
rearrange the windows, including docking them to the main NetBeans window and

floating them away from it.

We looked at shortcuts to generating and amending code, learning about file
templates, code templates, and code drag and drop. We also saw how to create and
playback macros for those situations where we want to record keystrokes and then
play them back at a later date.

Finally, we saw how to manage project groups so that we can efficiently organize
large projects.

In the next chapter, we'll look at the NetBeans developer's lifecycle, taking a look at
running, testing, profiling, and debugging applications. We'll see how NetBeans can
aid developers in these areas.
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On a day-to-day basis, developers spend much of their time writing and running
applications. While writing applications, they typically debug, test, and profile them
to ensure that they provide the best possible application to customers. Running,
debugging, profiling, and testing are all integral parts of the development life cycle,
and NetBeans provides excellent tooling to help us in all these areas.

In this chapter, we will cover the following topics:

* Running applications

* Debugging applications
* Profiling applications

* Testing applications

* Introducing test-driven development (TDD) with NetBeans

Running applications

Executing applications from within NetBeans is as simple as either pressing the

F6 button on the keyboard or selecting the Run menu item or Project Context

menu item. Choosing either of these options will launch your application without
specifying any additional Java command-line parameters using the default platform
JDK that NetBeans is currently using.

Sometimes we want to change the options that are used for launching applications.
NetBeans allows these options to be easily specified by a project's properties.
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Right-clicking on a project in the Projects window and selecting the Properties menu
option opens the Project Properties dialog. Selecting the Run category allows the
configuration options to be defined for launching an application.

[ NON ) Project Properties - StackTrace

Categories:
@ Sources
o Libraries
¥ @ Build

@ Compiling
2 Packaging Runtime Platform: | Project Platform | | Manage Platforms... |

Configuration: | <default config> ] [ New... SR

2 Deployment

o Documenting Main Class: com.davidsalter.stacktrace.Main | Browse... |
IR Ln

-. ) Arguments:

¥ © Application

@ Web Start ) )
@ License Headers Working Directory: | Browse... |
< Formatting a

VM Options: i

o Hints P | Customize |

(e.g. -Xms 10m)

Run with Java Web Start

(To run and debug the application with Java Web Start, first enable Java Web Start)

| Help | | Cancel | [ 0K J

From this dialog, we can define and select multiple run configurations for the project
via the Configuration dropdown. Selecting the New... button to the right of the
Configuration dropdown allows us to enter a name for a new configuration. Once a
new configuration is created, it is automatically selected as the active configuration.
The Delete button can be used for removing any unwanted configurations.

The preceding screenshot shows the Project Properties dialog for a standard Java
project. Different project types (for example, web or mobile projects) have different
options in the Project Properties window.

The source code for the StackTrace example application, shown
M in the preceding screenshot, is provided as a part of the code
Q bundle for this chapter, which can be downloaded from this book's
web page (https://www.packtpub.com/books/content/
support/22286).
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As can be seen from the preceding Project Properties dialog, several pieces of
information can be defined for a standard Java project, which together make
up the launch configuration for a project:

Runtime Platform: This option allows us to define which Java platform
we will use when launching the application. From here, we can select from
all the Java platforms that are configured within NetBeans. Selecting the
Manage Platforms... button opens the Java Platform Manager dialog,
allowing full configuration of the different Java platforms available (both
Java Standard Edition and Remote Java Standard Edition). Selecting this
button has the same effect as selecting the Tools and then Java Platforms
menu options.

Main Class: This option defines the main class that is used to launch the
application. If the project has more than one main class, selecting the
Browse... button will cause the Browse Main Classes dialog to be displayed,
listing all the main classes defined in the project.

Arguments: Different command-line arguments can be passed to the main
class as defined in this option.

Working Directory: This option allows the working directory for the
application to be specified.

VM Options: If different VM options (such as heap size) require setting,
they can be specified by this option. Selecting the Customize button displays
a dialog listing the different standard VM options available which can be
selected (ticked) as required. Custom VM properties can also be defined in
the dialog.

@] [ ] Project Properties - StackTrace

-Xms10m

Name Value
Xbatch

Xcheck:jni

Kfuture

Xincge

Xint

Xms 10m
Xmx

Xnoclassgc

Xprof

Xrs

OK Cancel
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Al

Q

Run with Java Web Start: Selecting this option allows the application to be
executed using Java Web Start technologies. This option is only available if

For more information on the different VM properties for Java,

check out http://www.oracle.com/technetwork/java/
javase/tech/vmoptions-jsp-140102.html. From here,
the VM properties for Java 7 (and earlier versions) and Java 8 for

Windows, Solaris, Linux, and Mac OS X can be referenced.

Web Start is enabled in the Application | Web Start category.

Categories:

=]
=]
v @

Sources
Libraries
Build

Project Properties - StackTrace

Web Start specific properties additional to the Common Application Properties

™ Enable Web Start

2 Compiling Codebase:
2 Packaging
2 Deployment Codebase Preview:

< Documenting

Run

lcon:

Application

= Web Start || Allow Offline
License Headers

Formatting

Hints

Signing:

() Applet descriptor
Applet Class

| No codebase (JDK 1.6ulB) H

| Browse ...

| Extension Resources... | | Resources... |

Self-signed by a generated key

Customize...

Warning: Unsigned and self-signed WebStart Applications and

Applets are deprecated from JDK7u21 onwards. To ensure future

correct functionality please use trusted certificate.

(*) Application descriptor (use project Main class)

Applet Parameters...

() Component descriptor

|  Help | | Cancel | [

OK

]

M For more information on Java Web Start technology,
Q check out http://www.oracle.com/technetwork/
java/javase/javawebstart/index.html.
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When running a web application, the project properties are different from those of a
standalone Java application. In fact, the project properties for a Maven web application
are different from those of a standard NetBeans web application. The following
screenshot shows the properties for a Maven-based web application; as discussed
previously, Maven is the standard project management tool for Java applications, and
the recommended tool for creating and managing web applications:

| N ) Project Properties - kb

Categories:

2 General
¥ @ JavaScript Frameworks
< Require)s Java EE Version : | Java EE 7 Web il
Sources
Configurations Context Path : A sen
Frameworks
Javascript Files
(S5 Preprocessors
Build
2 Compile Browser: | & IDE's default browser H
Actions
License Headers
Formatting
@ CheckStyle Formatting
@ Hints

Server : | WildFly Application Server =

(e.g. fadmin/login.jsp)

Q9 0 9 9 @

Relative URL :

[21 Display Browser on Run

o 9 Qo 9

™ Copy Static Resources on Save

™ Deploy on Save

If selected, files are compiled and deployed when you save them.
This option saves you time when you run or debug your application in the IDE.

|_| Always perform build before running application

Learn More about Deploy On Save feature in Maven projects

| Help | | Cancel | [ oK ]

We will learn more about the Run properties for web projects in Chapter 8, Creating
the Web Tier.

Debugging applications
In the previous section, we saw how NetBeans provides the easy-to-use features

to allow developers to launch their applications, but then it also provides more
powerful additional features. The same is true for debugging applications.
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For simple debugging, NetBeans provides the standard facilities you would expect,
such as stepping into or over methods, setting line breakpoints, and monitoring the
values of variables. For more details on these features, refer to my book, NetBeans
IDE 8 Cookbook, Packt Publishing.

When debugging applications, NetBeans provides several different windows, enabling
different types of information to be displayed and manipulated by the developer:

* Breakpoints

* Variables

* Call stack

* Loaded classes

* Sessions

e Threads

* Sources

* Debugging

* Analyze stack

All of these windows are accessible from the Window and then Debugging main
menu within NetBeans.

Breakpoints

NetBeans provides a simple approach to set breakpoints and a more comprehensive
approach that provides many more useful features.

Breakpoints can be easily added into Java source code by clicking on the gutter on
the left-hand side of a line of Java source code. When a breakpoint is set, a small pink
square is shown in the gutter and the entire line of source code is also highlighted

in the same color. Clicking on the breakpoint square in the gutter toggles the
breakpoint on and off.

9 o
18
11
12| -
13 public class FaultyImplementation {

14 & public void doUntestedOperation{) {
| throw new NullPointerException();
16| - }

17 H

18
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Once a breakpoint has been created, instead of removing it altogether, it can

be disabled by right-clicking on the bookmark in the gutter and selecting the
Breakpoint and then Enabled menu options. This has the effect of keeping the
breakpoint within your codebase, but execution of the application does not stop
when the breakpoint is hit.

Creating a simple breakpoint like this can be a very powerful way of debugging
applications. It allows you to stop the execution of an application when a line of
code is hit.

If we want to add a bit more control onto a simple breakpoint, we can edit the
breakpoint's properties by right-clicking on the breakpoint in the gutter and selecting
the Breakpoint and then Properties menu options. This causes the Breakpoint
Properties dialog to be displayed:

® ® Breakpoint Properties
Settings
File: race,l'srcjcom,l'davidsalterjstacktrace,fFaultylmplememation,javal

Line number: |15

Conditions

Condition:

Break when hit count is:  Equal to
Actions
Suspend: Breakpoint thread H
Enable Group: | <none> -
Disable Group: | <none> Ad
Print Text: Breakpoint hit at line {lineNumber} in class {className} by thre:

Cancel ' OK |

In this dialog, we can see the line number and the file that the breakpoint belongs to.
The line number can be edited to move the breakpoint if it has been created on the
wrong line. However, what's more interesting is the conditions that we can apply to
the breakpoint.

The Condition entry allows us to define a condition that has to be met for the
breakpoint to stop the code execution. For example, we can stop the code when
the variable 1 is equal to 20 by adding a condition, i==20.
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When we add conditions to a breakpoint, the breakpoint becomes known as
a conditional breakpoint, and the icon in the gutter changes to a square with
the lower-right quadrant removed, as shown in the following screenshot:

9 o
16
11
12 L |

13 public class FaultyImplementation {

14| & public void doUntestedOperation{() {
Il throw new NullPointerExceptioni]);
16 - }

17 }

18

We can also cause the execution of the application to halt at a breakpoint when the
breakpoint has been hit a certain number of times. The Break when hit count is

condition can be set to Equal to, Greater than, or Multiple of to halt the execution
of the application when the breakpoint has been hit the requisite number of times.

Finally, we can specify what actions occur when a breakpoint is hit. The Suspend
dropdown allows us to define what threads are suspended when a breakpoint is hit.
NetBeans can suspend All threads, Breakpoint thread, or no threads at all. The text
that is displayed in the Output window can be defined via the Print Text edit box
and different breakpoint groups can be enabled or disabled via the Enable Group
and Disable Group drop-down boxes. But what exactly is a breakpoint group?

Simply put, a breakpoint group is a collection of breakpoints that can all be set or
unset at the same time. It is a way of categorizing breakpoints into similar collections,
for example, all the breakpoints in a particular file, or all the breakpoints relating to
exceptions or unit tests.
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Breakpoint groups are created in the Breakpoints window. This is accessible by
selecting the Debugging and then Breakpoints menu options from within the
main NetBeans Window menu.

Breakpoints | =

Mame
Ld

v @ O Exceptions
2 [V 7 Line Faultyimplementation.java:15

To create a new breakpoint group, simply right-click on an existing breakpoint
in the Breakpoints window and select the Move Into Group... and then New...
menu options.

® @ Set the Name of Breakpoints Group

Name of Group: Exceptions|

Cancel ' OK |

The Set the Name of Breakpoints Group dialog is displayed in which the name of
the new breakpoint group can be entered.

After creating a breakpoint group and assigning one or more breakpoints into it,
the entire group of breakpoints can be enabled or disabled, or even deleted

by right-clicking on the group in the Breakpoints window and selecting the
appropriate option.

Any newly created breakpoint groups will also be available in the Breakpoint
Properties window.

So far, we've seen how to create breakpoints that stop on a single line of code, and
also how to create conditional breakpoints so that we can cause an application to
stop when certain conditions occur for a breakpoint. These are excellent techniques
to help debug applications. NetBeans, however, also provides the ability to create
more advanced breakpoints so that we can get even more control of when the
execution of applications is halted by breakpoints.
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So, how do we create these breakpoints? These different types of breakpoints are all
created from in the Breakpoints window by right-clicking and selecting the New
Breakpoint... menu option.

[ ] [ ] MNew Breakpoint
Debugger: | Java 3| Breakpoint Type: = Class s
Settings

Class Mame: | com.davidsalter.stacktrace.Faultylmplementation

i

Stop On: | Class Load or Unload % |

Conditions

|| Exclude Classes:

[ | Break when hit count is: | Equal to

Actions

Suspend: | Breakpoint thread =

Enable Croup: | <none> :v
Disable Group: | <none> :v
Print Text: Class breakpoint hit for class {className}.

[ OK J | Cancel |

In the New Breakpoint dialog, we can create different types of breakpoints by
selecting the appropriate entry from the Breakpoint Type drop-down list. The
preceding screenshot shows an example of creating a Class breakpoint. The
following types of breakpoints can be created:

* C(Class: This creates a breakpoint that halts execution when a class is loaded,
unloaded, or either event occurs.

* Exception: This stops execution when the specified exception is caught,
uncaught, or either event occurs.

* Field: This creates a breakpoint that halts execution when a field on a class is
accessed, modified, or either event occurs.
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* Line: This stops execution when the specified line of code is executed. It acts
the same way as creating a breakpoint by clicking on the gutter of the Java
source code editor window.

* Method: This creates a breakpoint that halts execution when a method is
entered, exited, or when either event occurs. Optionally, the breakpoint can be
created for all methods inside a specified class rather than a single method.

* Thread: This creates a breakpoint that stops execution when a thread is
started, finished, or either event occurs.

* AWT/Swing Component: This creates a breakpoint that stops execution
when a GUI component is accessed.

For each of these different types of breakpoints, conditions and actions can be
specified in the same way as on simple line-based breakpoints.

The Variables debug window

The Variables debug window lists all the variables that are currently within the
scope of execution of the application. This is therefore thread-specific, so if multiple
threads are running at one time, the Variables window will only display variables in
scope for the currently selected thread.

In the Variables window, we can see the variables currently in scope for the selected
thread, their type, and value, as shown in the following screenshot:

Qutput | Variables | Watches | Evaluation Result ‘ Call Stack | Breakpoints | Loaded Classes | Sources | Threads
Name Type Value

Il » @ stanc
© v Qargs String[] .| #120(length=0)
B Y < incrementor Incrementor | #121
M=) @i int |0

» < decrementor Decrementor .| #122

[ OincrementorThread Thread L #114

> OdecrementorThread Thread | #115

_— -

This screenshot is taken while debugging the MultiThread
application that is included as part of the code bundle for this
~ chapter. To gain a better understanding of the debugging process,
Q it is recommended to download this application and experiment
with setting breakpoints and examining the different debug
windows.
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To display variables for a different thread to that currently selected, we must select
an alternative thread via the Debugging window.

Using the triangle button to the left of each variable, we can expand variables and
drill down into the properties within them.

When a variable is a simple primitive (for example, integers or strings), we can
modify it or any property within it by altering the value in the Value column in the
Variables window. The variable's value will then be changed within the running
application to the newly entered value.

By default, the Variables window shows three columns (Name, Type, and Value),
as shown in the preceding screenshot. We can modify which columns are visible by
pressing the selection icon (E) at the top-right of the window.

Selecting this displays the Change Visible Columns dialog, from which we can
select from the Name, String value, Type, and Value columns:

[ ] Change Visible Columns

Choose the Columns to Display in the List

| Name: Name of variable

|| String value: String representation of the value
E] Type: Type of the variable value

@] Value: Value of the variable

| Cancel | OK

The Watches window

The Watches window allows us to see the contents of variables and expressions
during a debugging session, as can be seen in the following screenshot:

Output | Variables | Watches 3 |Eva|uatinr|_.. | Call Stack |Brukpﬂir|ts |Lnad-2d Cl... | Sources | Threads
Name Type Value
™ i int |10
M 10+10 int |20
M Qi+20 int |30
<Enter new watch>
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In this screenshot, we can see that the variable i is being displayed along with the
expressions 10+10 and i+20.

New expressions can be watched by clicking on the <Enter new watch> option
or by right-clicking on the Java source code editor and selecting the New Watch...
menu option.

Evaluating expressions

In addition to watching variables in a debugging session, NetBeans also provides
the facility to evaluate expressions. Expressions can contain any Java code that is
valid for the running scope of the application. So, for example, local variables, class
variables, or new instances of classes can be evaluated.

To evaluate variables, open the Evaluate Expression window by selecting the Debug
and then Evaluate Expression menu options.

=Y

Evaluate Expression | Evaluation Result |

new java.util.Date() Li,l

(50

Enter an expression to be evaluated in this window and press the Evaluate Code
Fragment button at the bottom-right corner of the window. As a shortcut, pressing
the Ctrl + Enter keys will also evaluate the code fragment.

Once an expression has been evaluated, it is shown in the Evaluation Result window:

r—y

Evaluate Expression | Evaluation Result £ |

Mame Type Value
b <7 new java.util.Date() [Date

» (7 History

The Evaluation Result window shows a history of each expression that has
previously been evaluated. Expressions can be added to the list of watched variables
by right-clicking on the expression and selecting the Create Fixed Watch expression.
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The Call Stack window

The Call Stack window displays the call stack for the currently executing thread:

Output | Variables | Watches |Eva|uatinn Res... |Cal|5tack x | Breakpoints |Lnadedclasses| Sources | Threads | =

Name Location
[ MultiThread.start:33 M
[ MultiThread.main:19

The call stack is displayed from top to bottom with the currently executing frame
at the top of the list. Double-clicking on any entry in the call stack opens up the
corresponding source code in the Java editor within NetBeans.

Right-clicking on an entry in the call stack displays a pop-up menu with the
choice to:

* Make Current: This makes the selected thread the current thread
* Pop To Here: This pops the execution of the call stack to the selected location
* Go To Source: This displays the selected code within the Java source editor

* Copy Stack: This copies the stack trace to the clipboard for use elsewhere

When debugging, it can be useful to change the stack frame of the currently
executing thread by selecting the Pop To Here option from within the stack trace
window. Imagine the following code:

// Get some magic

int magic = getSomeMagicNumber () ;
// Perform calculation
performCalculation(magic) ;

During a debugging session, if after stepping over the get SomeMagicNumber ()
method, we decided that the method has not worked as expected, our course of
action would probably be to debug into the get SomeMagicNumber () method. But,
we've just stepped over the method, so what can we do? Well, we can stop the
debugging session and start again or repeat the operation that called this section of
code and hope there are no changes to the application state that affect the method we
want to debug,.

A better solution, however, would be to select the line of code that calls the
getSomeMagicNumber () method and pop the stack frame using the Pop To Here
option. This would have the effect of rewinding the code execution so that we can
then step into the method and see what is happening inside it.
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As well as using the Pop To Here functionality, NetBeans also offers several menu
options for manipulating the stack frame, namely:

e Make Callee Current: This makes the callee of the current method the
currently executing stack frame

e Make Caller Current: This makes the caller of the current method the
currently executing stack frame

* Pop Topmost Call: This pops one stack frame, making the calling method the
currently executing stack frame

When moving around the call stack using these techniques, any operations
performed by the currently executing method are not undone. So, for example,
strange results may be seen if global or class-based variables are altered within a
method and then an entry is popped from the call stack. Popping entries in the call
stack is safest when no state changes are made within a method.

The call stack displayed in the Debugging window for each thread behaves in the
same way as in the Call Stack window itself.

The Loaded Classes window

The Loaded Classes window displays a list of all the classes that are currently
loaded, showing how many instances there are of each class as a number and
as a percentage of the total number of classes loaded:

Dutput | Variables | Watches |Eva|uatinn Res... | Call Stack | Breakpoints |Loaded Cla... & | Sources | Threads | =)
Class Mame Instances [3%)] + Instances =]
char(] [ | 1,662 (26.3%)
java.lang.String [ | 1,639 (26%)
java.lang.Object(] [ | 525 (B.3%)
java.lang.Class [ | 506 (E%)
byte[] [ | 437 (6.9%)
java.lang.Integer | 256 (4.1
. P PR - - |} -

?L Class Mame Filter (Contains) -
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Depending upon the number of external libraries (including the standard Java
runtime libraries) being used, you may find it difficult to locate instances of your
own classes in this window. Fortunately, the filter at the bottom of the window
allows the list of classes to be filtered, based upon an entered string. So, for example,
entering the filter string will show all the classes with String in the fully qualified
class name that are currently loaded, including java.lang.String and java.lang.
StringBuffer. Since the filter works on the fully qualified name of a class, entering a
package name will show all the classes listed in that package and subpackages. So,
for example, entering a filter value as com.davidsalter.multithread would show only
the classes listed in that package and subpackages.

The Sessions window

Within NetBeans, it is possible to perform multiple debugging sessions where either
one project is being debugged multiple times, or more commonly, multiple projects

are being debugged at the same time, where one is acting as a client application and
the other is acting as a server application.

The Sessions window displays a list of the currently running debug sessions,
allowing the developer control over which one is the current session:

Qutput | Variables | Watches |Eva|uatior|...| Call stack |Breakpoir|ts |Loaded Cl... | Sources | Threads |5essi0ns E \__{;
Name State Language g

EH com.davidsalter. multithread . MultiThread Stopper L lava =

com.davidsalter. multithread .MultiThread 1 _

Right-clicking on any of the sessions listed in the window provides the
following options:

* Make Current: This makes the selected session the currently active
debugging session
* Scope: This debugs the current thread or all the threads in the selected session

* Language: This options shows the language of the application being
debugged —Java

* Finish: This finishes the selected debugging session

* Finish All: This finishes all the debugging sessions
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The Sessions window shows the name of the debug session (for example the main
class being executed), its state (whether the application is Stopped or Running) and
language being debugged. Clicking the selection icon (i) at the top-right of the
window allows the user to choose which columns are displayed in the window.

[ ] Change Visible Columns

Choose the Columns to Display in the List

vl Name: Name of the session
| | Host Name: Name of the computer this session is running on
@] Language: Current language of the session

@] State: Describes state of the session

|  Cancel | OK

The default choice is to display all columns except for the Host Name column, which
displays the name of the computer the session is running on.

The Threads window

The Threads window displays a hierarchical list of threads in use by the application
currently being debugged, as shown in the following screenshot:

Breakpoints | Output |Threads [x] | i)
MName State
v T system ]
v & main :
3 main :
T
O Thread-1 ]

I Reference Handler

1= Finalizer

1= Signal Dispatcher

The current thread is displayed in bold. Double-clicking on any of the threads in
the hierarchy makes the thread current. Similar to the Debugging window, threads
can be made current, suspended, or interrupted by right-clicking on the thread and
selecting the appropriate option.
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The default display for the Threads window is to show the thread's name and its state
(Running, Waiting, or Sleeping). Clicking the selection icon () at the top-right of the
window allows the user to choose which columns are displayed in the window.

[ ] Change Visible Columns

Choose the Columns to Display in the List

v Name: Name of the thread
[E] State: Describes state of the thread
|_| Suspended: Thread suspended by debugger

| Cancel | OK

The Sources window

The Sources window simply lists all of the source roots that NetBeans considers for
the selected project. These are the only locations that NetBeans will search when
looking for source code while debugging an application. If you find that you are
debugging an application, and you cannot step into code, the most likely scenario

is that the source root for the code you wish to debug is not included in the Sources
window. To add a new source root, right-click in the Sources window and select the
Add Source Root option.

Breakpoints | Output |50urces’“| Threads |

Source Root
@] fLibrary/lava/JavaVirtualMachines,jdk1.8.0_25.jdk/Contents/Home /src.zip
[E] [Library/Java/JavaVirtualMachinesjdk1.8.0_25.jdk/Contents /Home fjavafx-src.zip

(/] fUsers/david /Develop /MultiThread /src (Project MultiThread)

The Debugging window
The Debugging window allows us to see which threads are running while

debugging our application. This window is, therefore, particularly useful
when debugging multithreaded applications.
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In this window, we can see the different threads that are running within our

Dehbugging £ |

v {3 'main’ at line breakpoint MultiThread java : 27
[] MultiThread.main:27

v {EE ‘Thread-0" at line breakpoint Incrementor.java : 26
] Incrementor.run:26
[] Thread.run:745

v {3 'Thread-1' at line breakpoint Decrementor.java : 26
[] Decrementor.run:26
[] Thread.run:745

[

(]

6 New Breakpoint Hits (2)

@ % IH B2 B M B LE|

application. For each thread, we can see the name of the thread and the call stack
leading to the breakpoint. The current thread is highlighted with a green band along
the left-hand side edge of the window. Other threads created within our application
are denoted with a yellow band along the left-hand side edge of the window. System
threads are denoted with a gray band.

We can make any of the threads the current thread by right-clicking on it and

selecting the Make Current menu option. When we do this, the Variables and
Call Stack windows are updated to show new information for the selected thread.

Al

Q

The current thread can also be selected by clicking on the
Debug and then Set Current Thread... menu options. Upon
selecting this, a list of running threads is shown from which

the current thread can be selected.

Right-clicking on a thread and selecting the Resume option will cause the selected
thread to continue execution until it hits another breakpoint.

For each thread that is running, we can also Suspend, Interrupt, and Resume the

thread by right-clicking on the thread and choosing the appropriate action.
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In each thread listing, the current methods call stack is displayed for each thread.
This can be manipulated in the same way as from the Call Stack window.

When debugging multithreaded applications, new breakpoints can be hit within
different threads at any time. NetBeans helps us with multithreaded debugging

by not automatically switching the user interface to a different thread when a
breakpoint is hit on the non-current thread. When a breakpoint is hit on any thread
other than the current thread, an indication is displayed at the bottom of the
Debugging window, stating New Breakpoint Hit (an example of this can be seen in
the previous window). Clicking on the icon to the right of the message shows all the
breakpoints that have been hit together with the thread name in which they occur.
Selecting the alternate thread will cause the relevant breakpoint to be opened within
NetBeans and highlighted in the appropriate Java source code file.

NetBeans provides several filters on the Debugging window so that we can show
more/less information as appropriate.

@ % vld & B B 48 B

From left to right, these images allow us to:

* Show less (suspended and current threads only)
* Show thread groups

* Show suspend/resume table

* Show system threads

* Show monitors

* Show qualified names

* Sort by suspended/resumed state

* Sort by name

* Sort by default

o Debugging multithreaded applications can be a lot easier if you give
~ your threads names. The thread's name is displayed in the Debugging
Q window, and it's a lot easier to understand what a thread with a proper
name is doing as opposed to a thread called Thread-1.
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Deadlock detection

When debugging multithreaded applications, one of the problems that we can see
is that a deadlock occurs between executing threads. A deadlock occurs when two
or more threads become blocked forever because they are both waiting for a shared
resource to become available. In Java, this typically occurs when the synchronized
keyword is used.

For more information on synchronization and concurrency, check

out the Java tutorial at http://docs.oracle.com/javase/

tutorial/essential/concurrency/index.html.

NetBeans allows us to easily check for deadlocks using the Check for Deadlock tool
available on the Debug menu.

When a deadlock is detected using this tool, the state of the deadlocked threads is
set to On Monitor in the Threads window. Additionally, the threads are marked as
deadlocked in the Debugging window. Each deadlocked thread is displayed with a
red band on the left-hand side border and the Deadlock detected warning message
is displayed:

Mavigator | Debugging |

» {Gh 'DestroylavavM' suspended
> '@ 'Finalizer' suspended at 'Object.wait'
> @ 'Reference Handler' suspended at 'Object.wait’
» G 'Signal Dispatcher' suspended
v @ 'Thread-0' suspended at 'DeadlocksThreadDemol.run:32’
E Waiting for Monitor: java.lang.Object (#118)
¥ [] DeadlockSThreadDemol.run:32
[% Owned Monitor: java.lang.Object (#117)
A J @ ‘Thread-1'" suspended at 'Deadlock$ ThreadDemoZ2 .run:45' B
E Waiting for Monitor: java.lang.Object (#117)
¥ [ DeadlockSThreadDemoZ2.run:45
é Cwned Monitor: java.lang.Object (#118)

v v v v wvih

-

/& Deadlock detected

(£ 2]

@ % LRI B B L8 |eE|
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The preceding screenshot is taken from the Deadlock application
M that is included as part of the code bundle for this chapter. It is
Q recommended that you download this example application and
examine its source and how it runs to gain a wider knowledge of
deadlock detection in NetBeans.

Analyze Stack Window

When running an application within NetBeans, if an exception is thrown and

not caught, the stack trace will be displayed in the Output window, allowing the
developer to see exactly where errors have occurred. From the following screenshot,
we can easily see that a NullPointerException was thrown from within the
FaultyImplementation class in the doUntestedOperation () method at line 16.
Looking before this in the stack trace (that is the entry underneath), we can see that
the doUntestedOperation () method was called from within the main () method of
the Main class at line 21:

Output - StackTrace (run) & \

> Exception in thread “main" java.lang.NullPointerException
at com.davidsalter.stacktrace.FaultyImplementation.doUntestedOperation(FaultyImplementation.java:16)
2z at com.davidsalter.stacktrace.Main.main(Main.java:21)
Java Result: 1
BUILD SUCCESSFUL (total time: @ seconds)

In the preceding example, the FaultyImplementation class is defined as follows:

public class FaultyImplementation
public void doUntestedOperation()
throw new NullPointerException() ;

}

M The full source code for this example is provided within
Q the StackTrace application that is available in the code
bundle for this chapter.

Java is providing an invaluable feature to developers, allowing us to easily see where
exceptions are thrown and what the sequence of events was that led to the exception
being thrown. NetBeans, however, enhances the display of the stack traces by
making the class and line numbers clickable hyperlinks which, when clicked on, will
navigate to the appropriate line in the code. This allows us to easily delve into a stack
trace and view the code at all the levels of the stack trace. In the previous screenshot,
we can click on the hyperlinks FaultyImplementation.java:16 and Main.java:21
to take us to the appropriate line in the appropriate Java file.
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This is an excellent time-saving feature when developing applications, but what
do we do when someone e-mails us a stack trace to look at an error in a production
system? How do we manage stack traces that are stored in log files?

Fortunately, NetBeans provides an easy way to allow a stack trace to be turned into
clickable hyperlinks so that we can browse through the stack trace without running
the application.

To load and manage stack traces into NetBeans, the first step is to copy the stack
trace onto the system clipboard. Once the stack trace has been copied onto the
clipboard, Analyze Stack Window can be opened within NetBeans by selecting the
Window and then Debugging and then Analyze Stack menu options (the default
installation for NetBeans has no keyboard shortcut assigned to this operation).

Analyze Stack Window £ | Palette |

| Insert StackTrace From Clipboard |

Exception in thread "main" java.lang.NullPointerException
at com.davidsalter.stacktrace.Faultylmplementation.doUntestedOperation(Faultylmplementation.java: 16}
at com.davidsalter.stacktrace.Main.main(Main.java:21)

Analyze Stack Window will default to showing the stack trace that is currently in
the system clipboard. If no stack trace is in the clipboard, or any other data is in the
system's clipboard, Analyze Stack Window will be displayed with no contents. To
populate the window, copy a stack trace into the system's clipboard and select the
Insert StackTrace From Clipboard button.

Once a stack trace has been displayed in Analyze Stack Window, clicking on
the hyperlinks in it will navigate to the appropriate location in the Java source
files just as it does from the Output window when an exception is thrown from
a running application.

M You can only navigate to source code from a stack trace
Q if the project containing the relevant source code is
open in the selected project group.
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Variable formatters

When debugging an application, the NetBeans debugger can display the values
of simple primitives in the Variables window. As we saw previously, we can also
display the tostring () representation of a variable if we select the appropriate
columns to display in the window.

Sometimes when debugging, however, the tostring () representation is not the best
way to display formatted information in the Variables window, as can be seen in the
following screenshot:

Breakpaints Output | Variables "'| Sources Threads [=)

@ Name Type Value String value

<Enter new watch>

15| » O satic " ]
D » Gargs String[l #112(length=0) #112(length=0)
B v < number ComplexNum...| |#113 .| ComplexNumber{realPart=1.0, imaginaryPart=2.0}
= @ realPart double 1.0 1.0
@imaginarvl‘an double | 2.0 | 2.0

In this window, we are showing the value of a complex number class that we have
used in high school math. The complexNumber class being debugged in this example
is defined as:

public class ComplexNumber {

private double realPart;
private double imaginaryPart;

public ComplexNumber (double realPart, double imaginaryPart)

this.realPart = realPart;
this.imaginaryPart = imaginaryPart;
}
@Override
public String toString() {
return "ComplexNumber{" + "realPart=" + realPart + ",
imaginaryPart=" + imaginaryPart + '}';

}

// Getters and Setters omitted for brevity..

The complete source code for this example is provided within the
M VariableFormatters application that is included as part of the
Q code bundle for this chapter. It's recommended that you download
this sample application and examine it in NetBeans in order to aid
your understanding of variable formatters.
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Looking at this class, we can see that it essentially holds two members —realpart
and imaginaryPart. The toString () method outputs a string, detailing the
name of the object and its parameters which would be very useful when writing
ComplexNumbers to log files, for example:

ComplexNumber{realPart=1.0, imaginaryPart=2.0}

When debugging, however, this is a fairly complicated string to look at and
comprehend — particularly, when there is a lot of debugging information
being displayed.

NetBeans, however, allows us to define custom formatters for classes that detail how
an object will be displayed in the Variables window when being debugged.

To define a custom formatter, select the Java option from the NetBeans Options
dialog and then select the Java Debugger tab. From this tab, select the Variable
Formatters category, as shown in the following screenshot:

[ JoN Options
Ll @ Biwed @ B
BEN @&, D =java gy UE G
General Editer  Fonts & Colors  Keymap Java Team Appearance Miscellaneous
| Ant | CUI Builder = Maven | JavaFX JavaScript | Profiler |
Categories:
General i Default CharSequence Formatter | Add... |
Step Filters @] Default Collection F
Variable Formatters efault Collection Formatter | Copy |
Visual Debugging ™ Default Map Formatter =
@] Default Map.Entry Formatter Edit
@] Default Enum Formatter
Remove
[E] ComplexNumber formatter
Move Up
| Move Down
Formatter Details
Class Types: java.lang.CharSequence (including subtypes)
Value formatted as a result of code snippet:
tostring()
Children displayed if this evaluates to true: false
Children displayed as a result of code snippet:
| Export... | | Import.. | | Help | | Cancel | Apply
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On this screen, all the variable formatters that are defined within NetBeans are
shown. To create a new variable formatter, select the Add... button to display
the Add Variable Formatter dialog.

[ NoN Add Variable Formatter

Formatter Name: |Complex Number formatter

Class types: com.davidsalter.variableformatters.ComplexNumber ™ including subtypes

™ Value formatted as a result of code snippet:

"("+realPart+", "+imaginaryPart+"i)"

["] Children displayed as:

=) result of code snippet

list of variables

Name Value Add
Remove
Maove Up

Move Down

Test expression if variable can be expanded

| Cancel | [ OK ]

In the Add Variable Formatter dialog, we need to enter Formatter Name and a list
of Class types that NetBeans will apply the formatting to when displaying values in
the debugger. To apply the formatter to multiple classes, enter the different classes,
separated by commas.

The value that is to be formatted is entered in the Value formatted as a result of
code snippet field. This field takes the scope of the object being debugged. So, for
example, to output the ComplexNumber class, we can enter the custom formatter as:

"("+realPart+", "+imaginaryPart+"i)"
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We can see that the formatter is built up from concatenating static strings and the
values of the members realPart and imaginaryPart.

We can see the results of debugging variables using custom formatters in the
following screenshot:

Breakpoints | Qutput |Var|ab\es. | Sources Threads
Name Type Walua String value
@ <Enter new watch>
@] ) static .
O » Oargs String[] .| #112(length=0) | #112(length=0)
B » Onumber ComplexNumber | | "(1.0, 2.0i)" LMo, 2.00)"
(=]

Debugging remote applications

The NetBeans debugger provides rapid access for debugging local applications that
are executing within the same JVM as NetBeans.

What happens though when we want to debug a remote application? A remote
application isn't necessarily hosted on a separate server to your development
machine, but is defined as any application running outside of the local JVM (that is
the one that is running NetBeans).

To debug a remote application, the NetBeans debugger can be "attached" to the
remote application. Then, to all intents, the application can be debugged in exactly
the same way as a local application is debugged, as described in the previous
sections of this chapter.

To attach to a remote application, select the Debug and then Attach Debugger...
menu options.

[ JoN | Attach

Debugger: Java Debugger (JPDA)

ar

Connector: SocketAttach (Attaches by socket to other WMs) B
Transport: dt_socket

Host: Davids -Mac-mini.local

Port: 8888

Timeout [ms]:

Help [ ok | Cancel
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On the Attach dialog, the connector (SocketAttach, ProcessAttach, or SocketListen)
must be specified to connect to the remote application. The appropriate connection
details must then be entered to attach the debugger. For example, the process ID
must be entered for the ProcessAttach connector and the host and port must be
specified for the SocketAttach connector.

M For more information on debugging "remote" application,
Q check out http://docs.oracle.com/javase/7/docs/
technotes/guides/jpda/conninv.html.

Profiling applications
Learning how to debug applications is an essential technique in software development.
Another essential technique that is often overlooked is profiling applications.

Profiling applications involves measuring various metrics such as the amount of
heap memory used or the number of loaded classes or running threads. By profiling
applications, we can gain an understanding of what our applications are actually
doing and as such we can optimize them and make them function better. NetBeans
provides first class profiling tools that are easy to use and provide results that are
easy to interpret. The NetBeans profiler allows us to profile three specific areas:

* Application monitoring

* Performance monitoring

*  Memory monitoring
Each of these monitoring tools is accessible from the Profile menu within NetBeans.
To commence profiling, select the Profile and then Profile Project menu options.

After instructing NetBeans to profile a project, the profiler starts providing the choice
of the type of profiling to perform.

1
‘\Q In this section, the Factorial and MultiThread applications from

the code bundle for this chapter are used to demonstrate profiling.
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Application monitoring

Application monitoring provides us with three different views on the running state
of an application. To commence application monitoring, select the Monitor option on
the Profile dialog and then select the Run button. For each type of profiling, NetBeans
displays an indication of the overhead the profiling will have on the performance of
the running application. For application monitoring, the overhead is negligible.

[ goN | Profile MultiThread

Monitor Monitor Application

.Monitor Application
.Create Custom...

™ Enable threads monitoring

=
u CPU ™ sample threads states

E Memory

Enable lock contention monitoring

Overhead:

| Help | | Cancel | | | Run |
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Once profiling has commenced, the Profiler window is automatically opened
showing the status of the running application and also providing basic telemetry,
such as the number of threads currently executing, the amount of memory in use,
and the time spent in garbage collecting.

= Controls

5] il & k&
[l Status
Type: Monitor
Configuration: Monitor Application
Status: Running

& Profiling Results
[ Saved Snapshots
= View

(| [ e—
|3!'C| ‘I:I‘ |'$.'E?«'

VM Telemetry Threads Lock Contention

[ Basic Telemetry

Instrumented: None
Filter:
Threads: 5

Total Memory: 64,487,424 B
Used Memory: 7,921,000 8
Time Spent in GC: 0.0%

In this window, we can see that there are three options to display different views on
the profiling data:

* VM Telemetry: This view displays a window showing the heap memory
used within the application, the surviving generations, and relative time
spent in garbage control.
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FEIEHRYEYE

9:13:45.490 FM, Feb 8, 2015

Heap Size 64,487,424 B
Used Heap 7,921,000 B

Max Heap 5ize 64,487,424 B
Max Used Heap 7,921,000 B

0MB

VM Telemetry £

9:13:50 PM 9:14:00 Pt

[ Heap Size B Used Heap

Memory (GC) | Threads / Loaded Classes

=

* Threads: This view displays the threads that have been instantiated within
the application and the state of the threads (Running, Sleeping, Wait, Park,
or Monitor). For each thread, the amount of time running is given as a

percentage and as a length of time in milliseconds.

[Coreakpoints [Toveads ~ [ TelemenyOvervien [ owput | ]

@, \ﬁew All threads o

Name | - 9:13:55 PM 9:14:00 PM | Running

O Signal Dispatcher ] 281112 ms
O Reference Handler 0 ms
B DestroyJavavM T 280,289 ms
O Thread-6 0 ms
O Incrementor ] 1,028 ms
O Finalizer 0 ms
O process reaper 0 ms
O main 309 ms

(100%)
(05)
(99.73%)
(05
(0.4%)
(05)
(0%6)
(37.5%)

| Total |
281,112 ms
281,112 ms
281,112 ms
4,729 ms
281,112 ms
281,112 ms
60,528 ms

823 ms
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* Lock Contention: Finally, if lock contention monitoring has been selected
(the default option is to not monitor this), any locks within the threads are
profiled and displayed in the Lock Contention window.

[l elemetry (][] Lock Contertion &
View by: | B3 Threads s

Locks and Threads Time [%] » Time Waits

v =3 Thread-6 B 0020ms (1009 1
¥ was blocked by I 0020ms (100%) 1

v [Z]java.io.PrintStream (52 leb7el) B 0020ms (1009 1

O held by Unknown I 0020ms (100%) 1

While profiling an application, NetBeans provides facilities to dump the heap from
the currently running program by selecting the Dump Heap button from within the
Profiler window. Once the heap has been dumped, it can be opened in the Heap
Walker window. This allows us to view the state of the heap at a specific moment in
time. Information such as the number of bytes used, number of classes loaded, and
basic thread information can be obtained from the Heap Walker window. Details of
the biggest objects by retained size are also available. If several heap files have been
saved, they can be compared to give an indication of how the heap of the application
has changed over time.

Outside of a profiling session, heap dumps can be loaded by selecting the Profile and
then Load Heap Dump... menu options.

Performance monitoring

To begin performance monitoring of an application, select the CPU button on the
main Profile dialog.
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Monitor

U CPU

.Analyze
Performance

.Create Custom...

Profile MultiThread

Analyze Performance

( | Quick (sampled)

( - | Advanced (instrumented) custom prof

o

Filter: | Profile only project classes 7|

Show filter value Edit filter sets

ng roots, edit...

[ Use defined Profiling Points  Show active Profiling Points

Overhead:

[ Help | |

Advanced settings

Cancel | | | Run

For performance monitoring, the user is given the option of performing either

quick or advanced profiling. Quick profiling samples the application periodically,
taking a stack trace at set intervals. As the application is not monitored constantly,
this has a lower overhead than advanced profiling, but is less accurate. Advanced
profiling works by instrumenting the methods of the application and therefore is
more accurate (method invocations cannot be missed between samples) but has a
higher overhead. When performing advanced performance monitoring, NetBeans
allows the developer to choose which classes will be instrumented. With more
classes being instrumented, there will be a higher performance overhead against a
profiled application, so it's a good idea to only instrument the classes that you wish

to monitor.
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When profiling performance of an application, the Live Results button is available to
show the method hot spots within the application. This window shows the amount
of time spent within the methods in the application together with the number of
invocations of each method.

[=7] wM Telemetry | Lock Contention |m heap: 9:33:27 PM | Live Results &)
Hot Spots - Method Self Time [3%] v | Self Time Total Time Invocations
com.davidsalter.multithread MultiThread. || NNEEGN 28.1 ms (51.1%) 28.1ms 1
com.davidsalter.multithread.Incrementor. [ N 25.0 ms (45.5%) 25.0 ms 1
com.davidsalter.multithread.Decrementot | 1.77 ms (3.2%) 1.77 ms 1
com.davidsalter.multithread.MultiThread. 0.064 ... (D.1%) 28.2 ms 1
com.davidsalter.multithread.Incrementor. 0.019... (0% 0.019 ms 1
com.davidsalter.multithread.MultiThread. 0.012 ... (0% 0.012 ms 1
com.davidsalter.multithread.Decrementoi 0.011 ... (0% 0.011 ms 1

Memory monitoring

Memory profiling displays the allocated objects used within an application and for
each one shows the number of bytes and objects allocated.

When running memory profiling, we again have the options of Quick and Advanced
profiling, similar to what we had for the CPU monitoring. Quick profiling samples
the application at predetermined intervals, whereas advanced instruments all the
classes that are loaded in the JVM. As quick profiling only samples the application

at the predefined intervals, it can only provide data on the live objects, whereas
advanced profiling can provide data about all the objects that are allocated during
the applications lifetime.
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[ JoN Profile MultiThread
| Monitor Analyze Memory
() cru :

() Quick (sampled)

(+) Advanced (instrumented)
; Memory
|| Record full object lifecycle

.Analyze Memory || Record stack trace for allocations
.Create Custom...

(¥ Use defined Profiling Points  Show active Profiling Points

Overhead: | | | Advanced settings

| Help | | Cancel | | | Run |

When configuring memory profiling we have the option to record the full object life
cycle and stack trace for allocations. Recording the full life cycle of objects allows
profiling to record all the information about an object, including the number of
generations survived. Recording the full stack trace for object allocations allows the
call stack to be viewed from saved memory snapshots.

The Live Results window shows the memory allocations used within the application
while memory profiling is being performed, as shown in the following screenshot:

WM Telemetry | Lock Contention | g heap: 9:33:27 PM | Live Results 3

I =l ®
Class Mame - Allocated Objects Bytes Allocated [%] + Bytes Allocated Objects Allocated
byte[] [ | 3,600 B (27.6% 58 (4.1%
char(] [ ] 3,336 B (2 437 (30.9%
java.nio.HeapCharBuffer l 900 B | 180 (12.7%)
java.lang.String I 600 B 240 (179
java.lang.reflect.Method I 528 B 49 (3.5%)
java.lang.Thread I i76 B (2.9% 2 (D.1%)
java.lang.StringBuilder | 312 B (2.4% 114 (8.1%)
java.lang.reflect.Field | 288B (2.2%) 26 (1.8%)
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While profiling an application, NetBeans allows us to take snapshots of the state of
the running application. These snapshots can then be compared at a later date so that
we can gain some understanding of performance/degradation of our applications.

Prior to performing profiling for the first time, NetBeans will display
o a dialog stating that it needs to calibrate itself so that it can provide
~ accurate results. Calibration is performed once for each JDK used for
Q profiling. It basically performs some self-timings so that NetBeans
knows how much time to take of the timing results that it displays
during profiling.

Testing applications

Writing tests for applications is probably one of the most important aspects of
modern software development. NetBeans provides the facility to write and run both
JUnit and TestNG tests and test suites. In this section, we'll provide details on how
NetBeans allows us to write and run these types of tests, but we'll assume that you
have some knowledge of either JUnit or TestNG.

1
‘\Q For more information on JUnit, check out http://junit.org.

You can read more about TestNG at http://testng.org.

TestNG support is provided by default with NetBeans, however, due to license
concerns, JUnit may not have been installed when you installed NetBeans. If JUnit
support is not installed, it can easily be added through the NetBeans Plugins system.

In a project, NetBeans creates two separate source roots: one for application sources
and the other for test sources. This allows us to keep tests separate from application
source code so that when we ship applications, we do not need to ship tests with them.

. Some customers require that we ship tests with applications as
% part of acceptance testing. If this is the case, we can still ship an
/— application as a set of one or more archives, and a test suite as a
set of one or more archives.

This separation of application source code and test source code enables us to write
better tests and have less coupling between tests and applications. The best situation
is for the test source root to have a dependency on application classes and the
application classes to have no dependency on the tests that we have written.
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¥ & VariableFormatters
¥ | [ Source Packages
¥ [ com.davidsalter.variableformatters
] ComplexMumber. java
& VariableFormatters.java
¥ | [ TestPackages
¥ [ com.davidsalter.variableformatters
[ ComplexNumberTest.java

To write a test, we must first have a project. Any type of Java project can have tests
added into it. To add tests into a project, we can use the New File wizard. In the Unit
Tests category, there are templates for:

¢  JUnit Tests

* Tests for Existing Class (this is for JUnit tests)

* Test Suite (this is for JUnit tests)

* TestNG Test Case

* TestNG Test Suite

[ ] [0 MNew File
Steps Choose File Type
:1!. Choose File Type Project: | & MultiThread v
Q
Categories: File Types:
= v S T JUnit Test
LJ diw Test for Existing Class
|| Persistence Iw Test Suite
|7 Hibernate HE TestMG Test Case
| 7] Web Services HWE TestNG Test Suite
[ xML
1 Other
Description:
Creates an empty JUnit test case.
Help < Back Finish | Cancel |
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When creating classes for these types of tests, NetBeans provides the option to
automatically generate code; this is usually a good starting point for writing classes.

Cenerated Code Generated Comments
EI Test Initializer E] Source Code Hints
li’]' Test Finalizer
EI Test Class Initializer

li’]' Test Class Finalizer

When executing tests, NetBeans iterates through the test packages in a project
looking for the classes that are suffixed with the word Test. It is therefore essential
to properly name tests to ensure they are executed correctly.

Once tests have been created, NetBeans provides several methods for running the
tests. The first method is to run all the tests that we have defined for an application.
Selecting the Run and then Test Project menu options runs all of the tests defined
for a project. The type of the project doesn't matter (Java SE or Java EE), nor whether
a project uses Maven or the NetBeans project build system (Ant projects are even

supported if they have a valid test activity), all tests for the project will be run when
selecting this option.

After running the tests, the Test Results window will be displayed, highlighting
successful tests in green and failed tests in red.

Breakpoints | Threads [ TestResults © | VM Telemetry Overview | Output | G

7 —

14 tests passed, 2 tests caused an error.(27.606 s)

» @ com.davidsalter.kb.entity.ArticleTest passed

v @ com.davidsalter.kb.web.converters.ObjectidConverterTest |
& wheniConvertAnObjectidToAStringIEXpectAValidstring pa
@ wheniConvertAnEmptyStringlExpectToGetANullObjectReturne; ).0
& wheniConvertastringintoAnObjectidIExpectaValidObjectid passed (0.0 5)

» @ com.davidsalter.kb.web.ViewArticleBeanArquillianTest Failed

>

w
[
(V]

The screenshots shown in this section are taken from the kb
. application—a simple Knowledge Base application that is included
% as part of the code bundle for this chapter. This application provides
L= a good example of unit testing and code coverage. It is recommended
that you download this example application and browse the source
code to see how NetBeans can help with application testing.
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In the Test Results window, we have several options to help categorize and manage
the tests:

* Rerun all of the tests

* Rerun the failed tests

* Show only the passed tests

* Show only the failed tests

* Show errors

* Show aborted tests

* Show skipped tests

* Locate previous failure

* Locate next failure

* Always open test result window

* Always open test results in a new tab
The second option within NetBeans for running tests it to run all the tests in a
package or class. To perform these operations, simply right-click on a package in the

Projects window and select Test Package or right-click on a Java class in the Projects
window and select Test File.

The final option for running tests it to execute a single test in a class. To perform
this operation, right-click on a test in the Java source code editor and select the
Run Focussed Test Method menu option.

o Just like application source code, unit tests can be debugged
~ to see where they are going wrong. To debug tests, choose

Q the debug variant of the options described in this section, for

example, Debug Focussed Test Method or Debug Package.
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After creating tests, how do we keep them up to date when we add new methods

to application code? We can keep tests suites up to date by manually editing them
and adding new methods corresponding to new application code or we can use the
Create/Update Tests menu. Selecting the Tools and then Create/Update Tests menu
options displays the Create Tests dialog that allows us to edit the existing test classes
and add new methods into them, based upon the existing application classes.

| JoN ) Create Tests
Class to Test: com.davidsalter.kb.data.ArticleRepository

Class Name:  com.davidsalter.kb.data.ArticleRepositoryTest]

Location: | Test Packages =

Framework: | JUnit =

|_| Integration Tests

Code Generation

Method Access Levels Generated Code

[E] Public @] Test Initializer
[E] Protected [E] Test Finalizer
[E] Package Private @] Test Class Initializer

[E] Test Class Finalizer
@] Default Method Bodies

Generated Comments

@] Javadoc Comments

[E] Source Code Hints

| Help | | Cancel | [ OK J

Code coverage

In some organizations, code coverage is an important metric to show how many tests
are available for application source code. Whether the actual level of code coverage
is useful is a debatable point. However, viewing the code coverage for an application
certainly helps a developer see what parts of an application aren't covered by tests.

NetBeans has built-in support for the JaCoCo code coverage engine.
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a1

‘Q For more information on JaCoCo, check out

http://www.eclemma.org/jacoco/.

To enable code coverage on a Maven project, the project's pom.xml needs to have
some minor modifications to allow JaCoCo to run. Add the following into your
application's pom.xml to enable code coverage:

<builds>
<plugins>
<plugin>
<groupld>org.jacoco</groupld>
<artifactId>jacoco-maven-plugin</artifactIds>
<version>0.7.2.201409121644</version>
<executionss>
<execution>
<id>default-prepare-agent</id>
<goals>
<goals>prepare-agent</goal>
</goals>
</executions>
<execution>
<id>default-report</id>
<phase>prepare-package</phase>
<goals>
<goals>report</goal>
</goals>
</executions>
<execution>
<id>default-check</id>
<goals>
<goal>check</goals>
</goals>
<configurations>
<rules>
</rules>
</configuration>
</executions>
</executions>
</plugin>
</plugins>
</builds>
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Once this has been entered into the project's pom.xm1 file, a Code Coverage menu
option will be available when one right-clicks on a project in the Projects window.
This menu has the following options:

* Collect and Display Coverage: When this option is selected, NetBeans will
automatically perform code coverage analysis whenever unit tests are run

* Clear Results: This option clears the stored code coverage results

* Show Report: This displays the Code Coverage report

* Show Editor Bar: This option displays the code coverage status bar at the

bottom of source code windows

To perform code coverage analysis, all we need to do is run our tests, and NetBeans
and JaCoCo take care of everything else. If we decide that we do not want to gather
code coverage information, we can stop the collection by unchecking the Collect and
Display Coverage option.

When code coverage analysis has been run, a window is opened within NetBeans,
showing how much coverage each class in the project has, as shown in the following
screenshot:

...javﬂ Code Coverage Report for kb £3 |@ MongoArticleRepository java... m

Total Coverage:

Filename Coverage Total Mot Executec
|| com.davidsalter.kb.cdi.MongoSettingsProducer 3
[&] com.davidsalter.kb.web.ArticleBean 23
@I com.davidsalter.kb.web.RecentArticlesBean 7
[ com.davidsalter.kb.web.QueryBean 12
@ com.davidsalter.kb.data.MongoArticleReposi... 28
& com.davidsalter.kb.data.MongoSettings 12
[&] com.davidsalter.kb.entity. Article 26
[&] com.davidsalter.kb.cdi.DatastoreProducer 18
[ com.davidsalter.kb.web.converters.Objectid... 6
[ com.davidsalter.kb.web.ViewArticleBean 11
Total 146
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Double-clicking on any of the entries in the Code Coverage report will open the
corresponding Java source code file. When code coverage data is being collected and
displayed, source code files are highlighted to show which lines have been tested and
which have not. Any source code that has been tested in a unit test is displayed with a
green background color, whereas any code that has not been executed as part of a unit
test is displayed with a red background color, as shown in the following screenshot:

— —
...st.javi@] DatastoreProducer.java |@ TestinMemoryMongo.java... EREN EX [=]
Source Histary | | 1- Bl- i BL & B IR 4P b B oo
@ MongoSettings mongoSettings; -l
49 -
50 @PostConstruct
51| @ public void init() {
52
53 MongoClient mongoClient;
54 try {
55 System.out.println("About to connect to monge
56 mongoClient = new MongoClient({mongoSettings.c
57 System.ovt.println{"Connected to mongo.");
58 } catch (UnknownHostException ex) {
59 Logger.getLogger(DatastoreProducer.class.geth
60 throw new RuntimeException("Could not connect
61 k3
[l

Along the bottom of the application source code windows is the code coverage
toolbar. This shows the percentage of the file that has been covered by unit tests
along with the buttons to run the tests for the particular class, run all tests, clear the
coverage reports, show the coverage reports, or disable code coverage analysis.

| Code Coverage: [ItEieria Test All Tests Clear Report... Disable

Performing TDD within NetBeans

Now that we've seen all the different aspects of the development life cycle, let's
pull it all together and give a brief demonstration of how to use these techniques
to perform TDD within NetBeans.

TDD is a software development process where the developer writes a test for a piece
of functionality before writing the functionality itself. The test will obviously fail at
this point as the implementation has not been written. The next stage is to write just
enough of the implementation to get the test to succeed. Subsequently, the developer
needs to take stock of their code and refactor it to remove any unnecessary code.
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Due to the way that tests initially fail, then are fixed and then refactored, the TDD
cycle is often referred to as the Red-Green-Refactor cycle.

Write a failing test Write just sufficient code
to get test working

Refactor

Refactor code

\
[ ~Q For more information about TDD, check out http://en.wikipedia. ]

org/wiki/Test-driven development.

To give an overview of how to perform TDD within NetBeans, let's use TDD to

write a method that calculates the factorial of an integer. The factorial of a number is
described as the product of all positive integers less than or equal to the number. One
additional rule is that the factorial of 1 is 0. Let's see how we can apply these rules
with TDD to develop some code.

M The sample application, Factorial, that is generated to
Q show TDD concepts is included as part of the code bundle
for this chapter.

The first stage is to create a NetBeans project. Use the New Project wizard and create
a Java Class Library called Factorial. At this stage, we should have no source code
in the library project and no tests.
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Remembering that the first stage of TDD is to write a failing test, let's create a
blank new JUnit Test class called com.davidsalter.masteringnb.factorial.
FactorialTest, as shown in the following screenshot (if NetBeans should ask
what version of JUnit to use, select JUnit 4.x as this provides a richer API for
modern development):

[ JoN | New JUnit Test

Steps Name and Location

1. Choose File Type

Class Name: |FactorialTests
2. Name and Location

Project: Factorial
Location: | Test Packages pl
Package: com.davidsalter.masteringnb.factorial v

Created File: ielop/Factorial/test/com/davidsalter/masteringnb/factorial/FactorialTests.java

Generated Code Generated Comments
| | Test Initializer Source Code Hints
| | Test Finalizer
| | Test Class Initializer

|_| Test Class Finalizer

| Help | | <Back | Next > [ Finish | | Cancel |

Let's now create our first failing test. Looking at our description of the problem, we
know that the factorial of 0 is 1, so the corresponding test would be:

@Test

public void factorialOfZeroIsOne() {
Factorial factorial = new Factorial();
int result = factorial.calculate(0) ;
assertEquals ("0! should equal 1", 1, result);

}

Using the NetBeans code completion tools, we can create the first instance of our
Factorial class as:

public class Factorial {

public int calculate(int 1) {
throw new UnsupportedOperationException ("Not written yet");
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We've now completed the first phase in the TDD cycle —we've written a test, which
we expect to fail as we've not written any application functionality yet. Sure enough,
if we press Shift + F6 to test the application, we get a failed test, just as expected.

Breakpoints | TestResults | VM Telemetry Overview | OQutput | |

b
uﬁ Mo test passed, 1 test caused an error.(0.11 s)

v com.davidsalter.masteringnb.factorial.FactorialTest Failed
» factorialOfZerolsOne caused an ERROR: Mot written yet.

The next step in the TDD cycle is to write just the minimum amount to get the test
working. In this instance, let's change the Factorial class so that it returns the
correct value for 0, as shown in the following code fragment:

public int calculate(int i)

if (0 == 1) {
return 1;

}

throw new UnsupportedOperationException("Not written yet.");

}

If we now press Shift + F6 to run the tests again, we can see that our singular test
has passed.

Breakpoints | Test Results © | VM Telemetry Overview | Output-Factorialftesy | |

Mo | The test passed.(0.581 s)
""""" v & com.davidsalter.masteringnb.factorial.FactorialTest passed -
lgi @ factorialOfZerolsOne passed (0.002 s)

We've now completed the second phase of the TDD cycle —we've made our tests go
from red to green.
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The next phase is to look at our code and say, "Do I like what I've written? Can I
make the code better?" It's important not to go overboard here and add new features
though as the functionality of the code should remain constant. In our simple
example, there's not much refactoring we could do here, so we go back to the red
phase of the TDD cycle and write another failing test.

The next test that we could write is to verify that results are only returned from the
calculate method if a positive integer is passed into the method. Again, we need to
write a failing test first before writing code to make the test pass. We can therefore
write the following test:

@Test
public void factorialOfNegativeNumberIsZero () {
Factorial factorial = new Factorial() ;
int result = factorial.calculate(-10) ;
assertEquals ("Factorial of -ve number should be 0.", 0, result);

}

You get the procedure now. We've written a test that fails when we run it, so we
see red test results in the Test Results window. We will now need to write some
application code to fix the failing test. Again, we must be wary not to implement
too much functionality. We only want to write sufficient application code to make
our failing test work (ensuring that our other tests don't fail in the process). Our
application code can therefore be updated to the following (this fixes the failing test
but doesn't add any new functionality):

public int calculate(int 1) {

if (0 == 1) {
return 1;

if (1 <0 ) |
return 0;

}

throw new UnsupportedOperationException("Not written yet.");

}

Running the tests for the project again at this stage should produce two successful
tests and no failing tests.

At this point, we should be fairly happy that we're writing good code, but we need
to look at refactoring the code again. We need to see whether there's anything we
can improve before moving on to the red phase of the TDD cycle — writing another
failing test.
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We've looked at a couple of cycles of the Red-Green-Refactor loop for TDD, so I'll
leave it as an exercise to complete the development of the Factorial class. For those
who want to check their results or simply to see the complete solution, the complete
project is available as part of the code bundle for this book.

Summary

In this chapter, we looked at the typical tasks that a developer does on a day-to-day
basis when writing applications. We saw how NetBeans can help us to run and debug
applications and how to profile applications and write tests for them. Finally, we took
a brief look at TDD, and saw how the Red-Green-Refactor cycle can be used to help us
develop more stable applications.

In the next chapter, we'll look at managing services within NetBeans and see how we
can manage and interact with them all from within the NetBeans IDE.
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Historically, developers used to write monolithic applications that ran on a single
machine without interacting with any other systems. Of course, that was long time
ago (in terms of software development), and now, developers write all sorts of
applications that can run on a wide range of devices such as mobile telephones,
desktop computers, or remote servers that provide Platforms as a Service (PaaS).

In addition to running our applications on a range of devices, as developers, we
also consume a lot of different services —some within our applications, and some
purely to make our development easier and more robust. For example, we all use
bug-tracking systems, and many of us use continuous integration systems or remote
databases. Even something as ubiquitous as Maven is a service that we need to
manage effectively while using it.

In this chapter, we'll be looking at the different services that a Java developer
will typically use from within NetBeans and see how NetBeans can enhance our
effectiveness using these services. We'll be looking at the following services:

* Databases

*  Web Services

* Application Servers

* Maven Repositories

* Cloud services

* Hudson Builders

* Task Repositories
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Databases

Many applications require databases to store information, ranging from embedded
data using tools such as Apache Derby to large enterprise databases such as Oracle.
Java does not only provide many different APIs to access these databases, such as
JDBC and JPA, but also provides the facilities for managing databases, whether they
are local to the developer's machine or hosted remotely. We'll look at developing
against databases in the next chapter, but first, let's take a look at how we can
manage databases from within NetBeans.

The first entry in the Services window in NetBeans (on a fresh installation with no
additional plugins installed) is the Databases explorer:

| ="

Projects | Files |5&rvices [

v [E Databases
v [§ Java DB
= sample
¥ || Drivers
Java DB (Embedded)
Java DB (Network)
MySQL (Connector/) driver)
Oracle OCI
Oracle Thin
PostgreSOL
> Eﬂ jdbc:derby://localhost:1527 /sample [app on APP]
i@ wWeb Services
Servers

>
>

» LEE,E Maven Repositories
> Cloud
>
>
»

L‘,j“ Hudson Builders
[[5 Task Repositories
1% JS Test Driver

Expanding the Databases node in the Services window allows us to see what
databases we have registered along with the database drivers that are installed
within NetBeans and any connections that we have made to the databases.
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Connecting to Java DB

NetBeans provides native support for Java DB (Apache Derby) and MySQL.
Connections to other databases can be made by JDBC connections. The preceding
screenshot shows an example of the default Java DB connection that is provided
with NetBeans; here, we can see that there is one connection to the sample database.
The default Java DB connection is to a Java DB instance that is provided with your
JDK. We can see and modify the connection details for the Java DB connection by
right-clicking on the Java DB node and selecting Properties.

[ [ Java DB Properties

Specify the folder where Java DB is installed and the folder where you will keep your databases. The
database location folder will be used as the value of the derby.system.home property.

Java DB Installation: |irary/Java/javaVirtualMachines/jdk1.58.0_25 jdk/Contents/Home/db| | Browse... |

Database Location: | /Users/david/.netbeans-derby | Browse... |

[ cancel | [ oK |

The Java DB Properties dialog allows the Java DB installation folder (the location for
the . Jar files containing Java DB) to be specified along with the database location
(the location of the data files that make up the database).

We can start and stop the configured Java DB by right-clicking on the Java DB node
and selecting the Start Server and Stop Server options, respectively.

Finally, we can create new databases within the configured Java DB by right-clicking
on the Java DB node and selecting the Create Database... option.

[ JON ) Create Java DB Database
Database Name: MasteringNetBeans

User Name: app

Password: e

Confirm Password: ese

Database Location: /Users/david/.netbeans-derby |  Properties... |

| cancel | [ oK |

[113]



Managing Services

When creating a database, we can gain access to the Java DB properties (the location
of the Java DB . Jar files and the location where the data files associated with the
database are stored) by clicking on the Properties... button.

After clicking on the OK button to create a database, the Java DB instance will be
started if it is not already running, and the database will be created. The newly
created database will then be displayed within the Java DB node in the Services
window and a connection to the new database will be made, as shown in the
following screenshot:

Projects | Files |5ervices % |
v E Databases
v (4 Java DB
& MasteringNetBeans
& sample
b || Drivers
[ 2 E—ﬂ jdbc:derby://localhost: 1527 /MasteringMetBeans [app on APP]
[ 2 E—ﬂ jdbc:derby://localhost: 1527 fsample [app on APP]

We'll take a look at how to use these connections in a moment, but first, let's see how
we can make connections to MySQL and other databases.

Connecting to MySQL

In addition to providing native support for Java DB, NetBeans provides native
built-in support for MySQL. By this, we mean that no additional drivers need to be
downloaded to connect to MySQL databases; everything is provided as standard
with NetBeans.

To create a connection to a MySQL database, right-click on the Databases node in the
Services window and select the Register MySQL Server... menu option. Selecting
this opens the MySQL Server Properties dialog, allowing both the basic and admin
properties to be specified:
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[ NON ) MySQL Server Properties

Admin Properties |

Server Host Name: localhost

Server Port Number: 3306

Administrator User Name: |root

Administrator Password: | eeessssscssscese

Remember Password

Help Cancel [ ok |

The basic properties are where the connection details for the MySQL Server instance
are specified. These include the server host, port number, and administrator
username and password.

The admin properties allow us to specify the commands and their arguments to start
and stop the MySQL Server if these are being managed from within NetBeans. The
path to the MySQL administration tool (for example, MySQL Workbench) can also
be specified on the Admin Properties page. If you are using web-based management
tools for MySQL (such as PhpMyAdmin), this can also be specified here instead of
the path to the executable administration tool. The specified administration tool

for MySQL can be launched from within NetBeans by right-clicking on the MySQL
Server instance within the Databases node of the Services window and selecting the
Run Administration Tool menu option. The database properties for MySQL can be
accessed after a connection to the MySQL Server has been defined by right-clicking
on the MySQL Server instance and selecting the Properties... menu option.

Upon expanding the MySQL Server node, a list of the databases in the server is
displayed. Any of these can be connected to and managed by right-clicking and
selecting the Connect... menu option. In a similar fashion to using Java DB, once
a connection is made to a database, it is displayed after the Drivers node in the
Services window.

Since MySQL allows multiple databases to be created within a single server,
NetBeans provides an option to perform this task as well. Right-clicking on the
MySQL Server instance in the Services window provides the Create Database...
menu option. From here, we can create new databases within the MySQL Server.
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This functionality can also be performed by running the MySQL
M administration tool discussed earlier; however, when databases
Q are created via the Create Database... menu option, connections
to them are automatically established in the Services window for

the ease of use.

Connecting to other databases via JDBC

Although NetBeans provides built-in native support for Java DB and MySQL, we
can connect to any database from within NetBeans if an appropriate JDBC driver is
available. The list of the recognized JDBC drivers is displayed within the Drivers node:

Projects Files | Services

E Databases
2 [i MySOL Server at localhost:3306 [root)
» [ Java DB
¥ | | Drivers
Java DB (Embedded)
Java DE (Network)
MySQL (Connector/) driver)
Oracle OCl
Oracle Thin
Postgre50L

Although the Drivers list only shows the available JDBC drivers for Java DB,
MySQL, Oracle, and PostgreSQL, any database with a JDBC driver can be accessed
from within NetBeans. To register a new driver, simply right-click on the Drivers
node and select the New Driver... menu option.

In the New JDBC Driver dialog, we can specify the path to the . Jar file(s) that
implement the JDBC driver together with the driver class and the name that we wish
to reference the driver by. The following screenshot shows an example of the details
required to register a Microsoft SQL Server JDBC driver:
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MName:

Driver Class:

New JDBC Driver

Driver File(s): |DBC Driver 4.0 for SQL Server/sqljdbec_4.0/enu/sqljdbec4.jar Add...

com.microsoft.sglserver.jdbc.5QLServerDriver v | Find

Microsoft SQL Server 2005

| Help | | Cancel | [ OK

J

Al

Q

Note that although Oracle is listed in the Drivers node of the
Services window, the actual Oracle JDBC drivers are not supplied
with NetBeans as this is not permitted by the Oracle license.

To connect to an Oracle database, the JDBC drivers need to be
downloaded either from http://oracle.com or used from
within your Oracle database installation.

For any registered JDBC drivers, a connection can be made to the specified database
by right-clicking on the driver and selecting the Connect Using... menu option.
Upon selecting this menu option, a dialog is displayed, asking for the connection
details to the database (username, host, password, and others). Once these have been
entered, a connection will be established and opened.

All of the connections within NetBeans to databases, irrespective of whether they are
to the Java DB, MySQL, or JDBC databases, are actually made by JDBC and are listed

after Drivers in the Services window, as shown in the following screenshot:

Projects | Files |5ervices’“|

¥ [E Databases

|| Drivers

yYYr vy yrvwy

> [i MySCQL Server at localhost:3306 [root]
[i Java DB

E.ﬂ jdbc:derby://localhost: 1527 /MasteringNetBeans [app on APP]
E3 jdbc:derby://localhost: 1527 jsample [app on APP]
jdbc:mysgl://localhost:3306 /mysql?zeroDateTimeBehavior=convertToNull [root on Default schema]
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Open connections are shown with the symbol, (|£]), whereas closed connections are
shown with the same symbol but with a tear down the middle of it ([&).

Right-clicking on a database connection provides the option to either Connect or
Disconnect to the specified database.

Managing databases

Once we have connected to a database, we can execute SQL commands against

it by right-clicking on the connection and selecting the Execute Command...

menu option. Selecting this menu option opens a SQL editor window within the
main part of the NetBeans IDE into which we can type and execute SQL statements
against the database.

£ SO 1 ljube derby.d flacalhast:15...) £ EREE =
Connection: | jdbe derby: | flocalbost: 1527 /sample [app on APP m BEERFOM BEEBE-B- L FE0 4% a9 6 @ 4 o
1

In the SQL editor window, we can perform multiple database operations:

*  Run SQL: This executes all the SQL statements in the SQL window

* Run Statement: This executes only the currently selected statement in the
SQL window

* Select Connection In Services: This selects the current JDBC connection in
the Services window

* SQL History: This displays the previously executed SQL statements

After executing a SQL statement, the results of the statement are displayed in the
Output window. This output will state whether the execution of the statement

was successful, how many rows were affected, and the time it took to perform the
operation. If a SQL statement returned data (such as a select statement), the result
set will be displayed in a paginated list at the bottom of the SQL window. When
executing statements in the SQL editor, NetBeans uses an auto commit feature so
that a database commit operation is performed after each statement or batch of
statements is executed.
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e Gabcdery ocanescis- - | )

Connection: | jdbc:derby:/ flocalhost:1527/sample [app on APP] e M E® de Bl Q% &SR G PRy
1 select * from customer| n
HEHEBE @ K € » > PageSize: 20 * Total Rows: 13 Page: 1 of 1 Matching Rows:
# CUSTOMER_ID DISCOUNT_CODE | MAME ADDRESSLINEL ADDRESSLINEZ
1 1IN 95117 Jumbo Eagle Corp 111 E. Las Olivas Blvd Suite 51
2 ZM 95035 New Enterprises 9754 Main Street P.O. Box 567
3 25M 85638 Wren Computers 8989 Red Albatross Drive Suite 9897
4 3L 12347 small Bill Company 8585 South Upper Murray Drive P.0. Box 456
5 36H 94401 Bob Hosting Corp. 65653 Lake Road Suite 2323
6 106 L 95035 Early CentralComp 829 E Flex Drive Suite 853
7 149 L 95117 John Valley Computers 4381 Kelly valley Ave Suite 77
8 863 N 94401 Big Network Systems 456 444th Street Suite 45
9 777 L 48128 West Valley Inc. 88 Morthsouth Drive Building C
B e inaan o vae - e - E——

From within this window, we can perform much more than simply looking at the
results returned from the SQL operation. Right-clicking within the results pane
allows us to:

Insert record: A dialog is displayed allowing us to enter data for the specific
table being viewed

Delete selected record: This lets us delete the selected record from
the database

Commit Selected Record(s): This feature commits any edited records into
the database

Cancel Edits Selected Record(s): This cancels any changes made to the
existing records

Truncate Table: This removes all the data in the selected table
Copy Cell Values: This copies the selected cell values to the clipboard
Copy Row Values: This copies the selected row values to the clipboard

Copy Row Values (With Header): This copies the selected row values with
header to the clipboard

Show SQL Script for CREATE: This displays a SQL script for creating the
selected table

Show SQL Script for INSERT: This displays a SQL script for inserting the
selected entries

Show SQL Script for DELETE: This displays a SQL script for deleting the
selected entries

Show SQL Script for UPDATE: This displays a SQL script for updating the
selected entries with any changes made
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* Print Table Data: This prints the table data to a printer
* Refresh Records: This refreshes the result set
* Set to NULL: This sets the selected entry to null
* Set to default: This sets the selected entry to its default value
As can be seen, the SQL window allows us to execute queries and statements against

the database while displaying the results in the Output window. We can also manage
databases directly from within the Services window.

If we expand a connection node in the Services window, the list of tables, views, and
procedures for the selected connection is displayed.

v jdbec:derby://localhost: 1527 /sample [app on APP]
v = APP
¥ _| Tables

» [ CUSTOMER
» [] DISCOUNT CODE
» [} MAMUFACTURER
» [ MICRO_MARKET
» [] PRODUCT
» [] PRODUCT CODE
> |:| PURCHASE_ORDER

| F‘rucedures

Right-clicking on any of these entries displays a context menu allowing us to interact
with the selected entry. For example, right-clicking on the Tables node and selecting
Create Table... displays a dialog where we can define the columns that make up a
database table and then create the table directly without having to enter any SQL.

M Right-clicking on a table and selecting the View Data... command
Q acts as a shortcut to opening a SQL window and entering a select
* from statement to view all the data within a table.

Web Services

Invoking web services used to be a complicated procedure. You had to choose a
client web services library to use and then usually write an Ant script that would
parse a WSDL file and generate some client classes for you. Fortunately, NetBeans
has made this whole process a lot easier. With NetBeans, we can now simply

drag and drop a web service into a class, allowing us to easily invoke web service
operations. Let's take a look at exactly what we mean by this.
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Within the Web Services node of the Services window, NetBeans is preconfigured
with many web service definitions from the following vendors:

Amazon
Delicious
Flickr
Google
Strikelton
WeatherBug
Zillow

Zvents

Each of these categories contains one or more different web services that we can
invoke from within our applications. For example, if we expand the Amazon node,
we can see that there are web services for Amazon — Associates Service, EC2 Service,
S3 Buckets Service, and S3 Service:

Projects | Files |5ervices [ | =
» E Databases
v 9% web Services
¥ | | Amazon
v @J Associates Service
v &5 [xml]
@ itemSearch
» &5 EC2 Service
b §Y 53 Buckets Service
» &5 53 Service
¥ | | Delicious
8y Bookmarking Service
Flickr
Google
Strikelron
WeatherBug
Zillow
Fvents

¥yYY¥Y Y Y yw

Expanding any service completely will result in individual web services being
discovered. In the preceding screenshot, we can see that the itemSearch web service
is located within the Amazon | Associates Service | [xml] category. Individual web
services are denoted with a red ball icon ({1J), whereas their enclosing categories are
marked with a hand holding the red ball icon ().
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To add code to your application to invoke the web service, simply drag the web
service (itemService in the preceding screenshot) from the Services window into

a Java source code file at the location you wish to invoke the web service. Upon
dropping the web service, NetBeans will display a dialog, asking for any parameters
for the web service to be defined; these, of course, will be web service-specific. The
following screenshot gives an example of the web service parameters required for
the Amazon Associates itemSearch web service:

& [ ] Customize GET Saas Service

Input Parameters:

Mame Type Default Value
Searchindex java.lang.5tring <not set>
Keywords java.lang.5tring <not set>
ResponseGroup java.lang.5tring <not set>

Cancel ' 0K '

Upon entering any required values, NetBeans will generate the required code to
invoke the web service creating the appropriate classes within your application;
typically, these classes are within the org.netbeans. saas package and subpackages.

Some web services require authentication to invoke their web

service API methods; Amazon and Google, for example, require

an API key. When running your application using these web

~ services, NetBeans will display an error message stating that
the API key needs to be defined along with the information on
what file the key needs to be defined within, for example, java.
io.IOException: Please specify your api key in the
amazonassociatesserviceauthenticator.properties file.
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Invoking web services from NetBeans has been made immeasurably easier using the
drag and drop technique described earlier, but how do we know what parameters a
web service takes and whether they are optional and so on? Fortunately, NetBeans
allows us to easily view the documentation for a web service by clicking on the
top-level service (for example, Associates Service) and selecting the View API
Documentation option. Selecting this option causes NetBeans to open your default
system browser and display the relevant documentation for the selected web service.
We can also view the WADL for an existing web service by right-clicking on the
service and selecting the View WADL option.

For the WSDL-based web services (for example, the Strikelron web services), we can
do the same operations as described earlier, but we can also test the web services
directly from within the Services window without having to drag and drop them
into our applications. To test a web service, right-click on the web service itself and
select the Test Method menu option. NetBeans will display a dialog, allowing all

of the parameters for the web service method to be entered. Clicking on the Submit
button in the dialog will invoke the web service and display the results toward the
bottom of the dialog.

[ ] [ ] Test Web Service Method
Test Web Service Method:
Enter the values for the parameters and press the "Submit* button.
Type MName Value
java.lang.string unregisteredUserEmail
java.lang.5tring userlD
java.lang.5tring password
java.lang.string hostNameQOrlPAddress
» | ljavax.xml.ws.Holder<com.strik dnsLookupResult Javax.xml.ws. Holder@4dde25ab
| ljavax.xml.ws.Holder<com.strik siSubscriptioninfo javax.xmlws. Holder@7fd56ced
Submit
Results:
| Help | | Close |
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So far, we've seen how we can invoke and test a set of web service operations, all
from within NetBeans, but what if we want to invoke a different web service, for
example, one hosted elsewhere or even one we've written ourselves? Fortunately,
NetBeans allows us to add any number of web services to the Services window that
we can categorize into groups and then invoke by dragging and dropping into our
Java source code.

Right-clicking on the Web Service node (or any of its descendant groups) and
selecting the Add Web Service menu option displays a dialog where we can specify
the WSDL or WADL file for the web service. This can either be a local file or can be a
remote URL. We can also specify a default package for the web service to be stored
in so that the default of org.netbeans. saas is not used.

o [ ] Add Web Service
Specify the web service, or REST resources, descriptor file (WSDL or WADL file):

() Local File: Browse...
(®) URL: |
Package Name: | <click to override=

Specify a valid URL in the URL text field.

Help Cancel Ok

Finally, we can arrange the hierarchy of the web services in the Services window
simply by dragging and dropping web services into other groups that we have
made. Groups can be created at any point within the Web Services hierarchy by
right-clicking and selecting the Create Group menu option at the required place.
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Application Servers

The Servers node in the Services window allows us to manage application servers
such as GlassFish and Tomcat. The default enterprise distribution of NetBeans installs
Tomcat and GlassFish and automatically registers them under the Servers node.

Right-clicking on the Servers node allows additional application servers to be
registered within NetBeans. The following application server types can be registered:

* Apache Tomcat

* Apache TomEE

* GlassFish Server

* JBoss Application Server

* Oracle WebLogic Server

* WildFly Application Server

The procedure for registering an application server depends somewhat on the
application server itself, but the general procedure is to specify the location and
configuration of an application server, possibly registering the administrative
credentials that can be used for managing the server. The GlassFish Server
registration process is unique in that it allows you to download a copy of the
GlassFish Server while registering the application server. That is to say the GlassFish
application server does not need to already exist when adding an application server
into NetBeans. This is unique to GlassFish; all the other application servers require
an installed application server.

M The Payara Server (http://payara.co) can be registered
Q as a GlassFish application server as the Payara Server is a
drop-in replacement for the GlassFish application server.
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Once an application server has been registered, it can be selected as the default
server for running Java EE applications; this is typically performed when the
application is created. When creating a new Java web application or EE application,
NetBeans requires a server to be specified, as shown in the following screenshot:

[ ] [ ] New Web Application

Steps server and Settings

L. Choose Project Add to Enterprise Application: | <MNone>

2. Name and Location

3. Server and Settings <

4. Frameworks Server: s | Add.. |
Java EE Version: | .. %]

Context Path: [MasteringMetBeans

@No servers are registered in the IDE. To register a server, click the "Add..." button.

|  Help | | <Back | Next > Finish | Cancel |

If the required application server has not been registered within NetBeans, it can be
added by pressing the Add... button.

Different application servers provide different functionality from within the Services
window. Common functionality between all the servers, however, is to start and stop
the server in either a run or debug configuration. For the GlassFish server, we can
also easily view the admin console for the running server and view the server's logs
and access the server's update center. All of this can be achieved by right-clicking on
the GlassFish Server instance in the Services window:
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B === © I

& Databases
% Web Services
Servers

POl GlassFish Serveg

4 vy

» Ik Maven Repositorie  Start
> Cloud Start in Debug Mode
» i Hudson Builders Start in Profile Mode
» [ Task Repositories Restart
» 43 IS Test Driver Stop

Refresh

Remove

Terminate

View Domain Admin Console
View Domain Server Log
View Domain Update Center

Properties

Similarly, once a server has been started, different application servers provide

different functionality from within the Services window. With GlassFish, for

example, we can see the applications that are deployed to the server along with
any resources that are also deployed (such as JDBC resources and JDBC connection
pools). We can also see any JMS, JavaMail, and Web Services that are deployed to

the server, as shown in the following screenshot:

¥ LE Servers
v (f'pGIassFishSEnrer
| | Applications
v [tv Resources
v E JDBC
¥ | | JDBEC Resources
& jdbc/_TimerPool

E jdbc/_default

¥ | | Connection Pools
E _ TimerPool
= DerbyPool
¥ [ Connectors
¥ | | Connector Resources

¥ | | Connector Connection Pools
b || Admin Object Resources
1 JavaMail Sessions

|| Web Services

B jms/__defaultConnectionFactory

[l jms/_ defaultConnectionFactory-Connection-Pool
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Maven Repositories

Maven is one of the most popular build systems for Java programmers. With Maven,
software libraries are published and stored on a central repository, unsurprisingly
called Maven central. This repository is hosted on an apache. org domain since
Maven is an Apache product. When a library is pulled from a Maven repository,

it is stored locally for caching purposes; the next time the library is required, it is
obtained from a local cache rather than from the central repository. You can imagine
that as time goes on, both the central and, to a lesser extent, the local repositories
grow at an enormous rate.

With the Maven repositories being so large, knowing the details about a package that
we wish to use becomes increasingly complex. Fortunately, the Maven Repositories
section of the Services window allows us to search and browse the packages that

are installed on both the Maven central and our own local Maven repositories.
Expanding the Repositories node shows a list of all the different Maven groups

and artifacts within each group.

Say, for example, we wish to add JUnit support to our application, but want to know
about the different version of JUnit and their dependencies. We can browse through
the Maven central repository until we find the junit Maven artifact within the
junit Maven group.

¥ |9 junit
¥ a junit

b =2 4.12 [jar]
= 4.12-beta-3 [ jar ]
= 4.12-beta-2 [ jar ]
= 4.12-beta-1 [ jar ]

A=2]4 11 [ar ]|
b [ <default package>
b [ META-INF
» [ junit.extensions
¢ [ junit.framework
» [ junit.runner
b [ junit.textui
» [ orgjunit

Extending the artifact, we can see a list of all the different versions of the artifact that
are available (for example, junit 4.12, junit 4.12-beta-3, and so on). Expanding
any artifact node lists all the classes and resources that are used within the particular
version of the library.
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Along with simply browsing for artifacts, we can search for them by right-clicking
on the Maven Repositories node and selecting the Find... menu option. The Find In
Repositories dialog is then displayed:

T ® Find in Repositories

Containing Text: | junit

Also search in
™ Project Name
v Project Description

Class Names in Project

Cancel | DK |

From here, we can specify criteria to find artifacts containing certain text. After
selecting OK and performing a search, a list of suitable artifacts is displayed as
the last node within the list of Maven Repositories.

Once we've found an artifact, either via searching or browsing the full repository,
right-clicking on an artifact provides us with the following options:

View Details: This opens the details window where all the details of
the package such as its name, size, description, dependent projects,
and others is displayed

Add as Dependency...: This displays a dialog listing all of the currently open
Maven projects, allowing us to add the selected artifact as a dependency of a
selected project

Find Usages: This finds usages of the specified artifact in both open projects
and on the selected repository

View Javadoc: This views the Javadoc for the selected artifact
Open: This browses the packages and resources within the specified artifact
Download: This downloads the artifact locally

Download Sources: This downloads the source for the selected version of the
selected artifact

Download Javadoc: This downloads the Javadoc for the selected version of
the selected artifact

Copy: This copies the required Maven dependency so that the artifact can
easily be used within a pom.xm1 file
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Sometimes, organizations deploy their packages to repositories other than the Maven
central. This is particularly common within organizations that do not wish to make
their code public. Fortunately, NetBeans allows us to register third-party Maven
repositories so that we can browse the packages installed on them and perform the
same operations as we can on the Maven central and local repositories.

To add a Maven repository into the Services window, simply right-click on the
Maven Repositories root node and select the Add Repository... menu option.
Entering the repository's ID, name, and URL adds it to the list of registered
repositories. Adding repositories to the Services window does not affect the way
that your applications are built, it simply allows you to browse and find artifacts
within the remote and local Maven repositories.

Cloud services

The Cloud services node in the Services window allows us to view and manage
different cloud services, all from within NetBeans. The default installation of
NetBeans provides support for viewing Amazon Beanstalk clouds; however, plugins
are available for other cloud vendors such as Jelastic, OpenShift, and Oracle Cloud.
These additional plugins can be installed by selecting the Plugins menu option from
the Tools menu.

To add a cloud service into the Services window, simply right-click on the Cloud
node and select the Add Cloud... menu option. Select the required cloud provider
from the Add Cloud Provider dialog, as shown in the following screenshot, and
complete the wizard to register the provider. Different cloud providers require
different information to be entered during the registration process, but typically,
authentication and endpoint information are required.

[ O ] Add Cloud Provider

Steps Choose Cloud

1. Choose Cloud
5 Cloud: |Amazon Beanstalk

Openshift by Red Hat
Oracle Cloud

MName: |Jelastic

lelp < Back Next > Finish Cancel
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Once a cloud provider has been registered, we can view the applications deployed
to the cloud provider, recycle them, and also view the logs for them. With the
OpenShift provider, we can even create new applications to be deployed to the
OpenShift cloud. The following screenshot depicts the Jelastic provider, showing
how we have access to any deployed applications along with access to the server
and log files created by the application:

v Cloud
¥ &) David
¥ “la env-2545609.j.layershift.co.uk
¥ 12 Nodes
v & Tomcat7 (88739)

> localhost

> localhost_access_log
> manager

> catalina

> host-manager

ROOT

Hudson Builders

Hudson is a continuous integration system that builds and runs tests on software at
set intervals. Within Hudson, we can configure builds to be run at certain intervals,
such as after code check-in or at timescales such as every hour. Each Hudson job
can be configured to run when required and can check out or clone source code
repositories to perform builds. Hudson then maintains a list of builds so that the
quality of software can be monitored.

[ For more information on Hudson, refer to http://hudson-ci.org. ]
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Within NetBeans, we can register one or more Hudson servers so that we can
monitor the status of builds directly from within the IDE. To add a new Hudson
server into NetBeans, right-click on the Hudson Builders node in the Services
window and select the Add Hudson Instance... menu option.

® O] Add Hudson Instance

Name: Local Hudson|
URL: http://localhost:8080/

™ Auto refresh every | 5[%| minutes

| Proxy Configuration... |

[ Add | | Cancel |

In the Add Hudson Instance dialog, we can enter name for the Hudson instance
together with URL. If we need to route via a proxy server to gain access to the
Hudson instance, we can configure this via the Proxy Configuration... button.

If we're running on a fresh instance of Hudson with no jobs defined, we can add

a new job directly into Hudson from NetBeans by right-clicking on the Hudson
instance and selecting the New Build... menu option. Upon selecting this menu
item, NetBeans will display the New Continuous Build dialog, asking for details
of Build Server, Build Name, and Project to Build. The Project to Build dropdown
lists all the currently open projects within NetBeans. If you do not have the project
open already, it can be opened by selecting the Browse... button:

eCe® MNew Continuous Build

Build Server: | Local Hudson 3| Add.. |
Build Name: socialdjsf

Project to Build: | ®p social4jsf = Browse...

A\ This project already seems to be associated with a Hudson job.

[ Create ] | Cancel |
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After creating a new continuous build, NetBeans will open the appropriate Hudson
job in the default system browser so that the job can be completely defined within
Hudson. Check out the Hudson documentation at http: //www.hudson-ci.org for
details on how to create build jobs in Hudson.

If there are already build jobs configured within Hudson, these will automatically be
displayed within NetBeans, so there is no need to recreate the existing build jobs.

For each build job in Hudson, an entry will be displayed underneath the Hudson
instance in the Services window.

¥ % Hudson Builders
¥ 4 Local Hudson
¥ (0 social4jsf
¥ | | Remote Workspace
> 9 .git
» | | .maven
» B src
[1 README.md
pom.xml
¥ O ¥
» || Artifacts

Each project is color coded with a ball icon to show whether the build has failed or
not, with failed builds being displayed in red. For each project, the remote workspace
can be viewed (this is the build workspace that Hudson used for the build) together
with a list of all the previous builds that have been performed for the project.

For each build, we can right-click and perform these options:

* Show Changes: This shows the changes made to the source for this build
¢ Show Console: This shows the build console for this build
e Show Test Failures: This shows which tests failed for this build

* Open in Browser: This opens the Hudson build job in the system's
default browser
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Task Repositories

NetBeans provides access to bug tracking systems such as Bugzilla, Jira, and
Mantis through the Task Repositories node in the Services window. Bugzilla and
Jira support are supplied prebundled with NetBeans, however, Mantis support
requires adding via installing the appropriate plugin from the Tools and then
Plugins menu options.

Configuring the different task repositories is a similar process for each of the
different systems; however, we'll take a look at configuring Mantis here.

[ For more information on Mantis, visit http://mantisbt.org. ]

To integrate a new task repository within NetBeans, simply right-click on the Task
Repositories node in the Services window and select the Create Task Repository...
menu option. On the Create Task Repository screen, enter the name we'll use

to recognize the repository, along with the URL for Mantis and a username and
password, as shown in the following screenshot:

@@ Create Task Repository

Ak

Connector: | % Mantis

Name: Mantis

Mantis-URL: | http:/ /localhost:8080/ mantis
Username: davidsalter

Password: ssenssss

Check Successfully connected (version: 1.2.19)

Help Cancel [ ok |

Once the task repository has been registered, it is displayed in the Services window.
In the case of Mantis, right-clicking on the task repository provides four options:

* Find Tasks...: This displays the Find Tasks window, allowing issues within
the task repository to be searched for

* Report Task...: This displays the Report a New Task window, allowing new
issues to be created within the task repository
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e Edit: This edits the Mantis connection information

* Remove: This deletes the Mantis integration

With these options, we can, therefore, create new issues and search for the
existing issues, all from within NetBeans itself. What about when we check in
code to a source control system such as Subversion or Git? Can we mark issues
as completed automatically?

Yes, we can! Fortunately, the task repository integration within NetBeans is available
when code is committed to a source code repository. When the option is selected to
commit code, a task repository and a task within it can be selected. The task can be
updated with new information or can be marked as fixed. All of this is available from
within the Commit dialog within NetBeans.

[ JoN | Commit - socialdjsf

Commit Message: (&

Fix issue with badge not rendering correctly.

Author: | David Salter = Commiter: David Salter o

[ ] Amend Last Commit

¥ Files to Commit:

e |E2 |

C... File Status Commit Action Repository Path 4
[21 nb-configuration.xmil -/Added Commit nb-configuration.xmi|
@ pom.xml - /Maodified Commit pom.xml

By right-clicking on a row you may specify some additional Actions.

¥ Update Task

Task Repository: | F Mantis =S New

Loele 1 - Badge not rendered correctly. %

(Choose a recent task from the list or type a summary or ID)

["] Resolve as FIXED '._;_.' After Commit
(™ Add details to commit message and task (modify...) (*) After Push
|  Help | | Cancel | [ Commit ]
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Summary

In this chapter, we looked at many different types of services that developers typically
use and saw how NetBeans can help developers take advantage of them.

In the next chapter, we'll look at database persistence and see how to interact with
different databases from within NetBeans. We'll see how NetBeans can make the
whole process a lot easier.
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In the previous chapter, we looked at managing different services from within
NetBeans. One of the services we looked at was managing different database
connections and databases themselves. We saw how to perform SQL statements
against a database and return result sets from queries.

In this chapter, we're going to look at how NetBeans helps us to perform database
operations from within applications. We're going to look at the following topics:

* Creating persistence units
* Creating blank entity classes and entity classes from databases
* Creating JPA controllers

* Creating database schemas and database scripts from entity classes

Java EE Persistence

From Java EE 5 onward, the Java Persistence API (JPA) allows us to persist and
retrieve objects from databases. JPA provides an object/relational mapping tool

that maps between Java objects and SQL statements. With JPA, therefore, it is

not necessary to execute a number of PreparedStatement against the database
Connection objects to get a ResultSet back from the database, like was necessary
with JDBC. Additionally, as JPA abstracts developers away from SQL statements, we
no longer have to worry about different "flavors" of SQL. For example, with JPA, we
are generally removed from the problem of "how do we create auto-incrementing
fields with Oracle/SQL Server/MySQL".

In this chapter, we're not going to explain all the different concepts of JPA; we will
assume that you have some familiarity with it. The aim of this chapter is not to
introduce or teach JPA, but to show how NetBeans aids developers who are handling
relational data. We will concentrate on how NetBeans enhances our productivity
when interacting with databases.
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M To learn more about JPA, refer to the Java Persistence API
Q tutorial at https://docs.oracle.com/javaee/6/
tutorial/doc/bnbpz.html.

JPA entities

JPA has the concept of entities that can be saved and retrieved to a database. To
make things simpler, Java EE 5 added the concept of annotations so that Java classes
could be annotated to add runtime information to classes. JPA provides a set of
annotations that can be applied to Java classes, allowing developers to easily persist
and retrieve objects from relational databases.

A simple Java class can be used to represent a JPA entity; however, there are several
defining features that an entity class must possess. In Java EE 7, for a class to
represent an entity, it must:

* Be annotated with the @Ent ity annotation located within the javax.
persistence package

e Not be declared final or contain instance variables that are declared final

* Have a minimum of one public or protected no argument constructor

* Implement the serializable interface if it is to be exposed outside of a
remote session bean

* Ensure instance variables that are persisted are not public and can only be
accessed via the accessor or business methods

Creating blank entity classes

Now that we've seen the basic rules that allow a Java class to represent a JPA entity,
how do we create an entity class? We can either create a Java class manually and
ensure all the preceding rules are met, for example, adding the @Entity annotation as
required or we can use the NetBeans wizards to automatically create classes for us.
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To create a blank entity class, select the File and then New File... menu options from
the NetBeans main menu. On the New File dialog, select the Persistence category
and then Entity Class from the list of File Types:

[ J @ MNew File
Steps Choose File Type
;. Choose File Type Project: | @ Persistence .
Q
Categories:

File Types:

E]
| Entity Classes from Database

] SWIng LUI FOrms
| JavaBeans Objects

] AWT GUI Forms |#] JPA Controller Classes from Entity Class
7] Unit Tests @ JSF Pages from Entity Classes
|| Persistence @ Persistence Unit

Description:

Creates an empty Java Persistence APl entity class.

Help < Back Next > Finish | Cancel |

Within the Persistence category, we can see that there is also an option to create
Entity Classes from Database. We'll see how this works shortly.

Upon selecting the Next > button, we're presented with the standard options to

create classes, namely a Class Name, Package, and Location to create the class
(Source Packages or Test Packages).
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What's different on this dialog from the standard New Java Class dialog is that
we can specify a primary key type. This defaults to Long, but can be changed

as appropriate to different types. Choosing Long is probably the best bet for
applications though unless you have a specific reason to use a different type. We
can also specify whether a persistence unit will be created upon completion of the
wizard. If we choose to not create a persistence unit, NetBeans will not allow the
wizard to continue if there is no existing persistence unit in the project.

Primary Key Type: Long |

[E] Create Persistence Unit

Continuing through the wizard, clicking on the Next > button takes us to the Provider
and Database configuration screen where we can define settings that are stored in the
persistence unit for the application.

[ O New File

Steps Provider and Database

1. Choose File Type
2. Name and Location
3. Provider and Specify the persistence provider and database for entity classes.

Database . o
Persistence Provider: EclipseLink (JPA 2.1)(default)

Persistence Unit Name: |MasteringNB_PU

ar

Data Source: jdbc/sample :Y

[E] Use Java Transaction APls

Table Generation Strategy: (#) Create () Drop and Create () None

| Help | | <Back | Mext > [ Finish ] | Cancel |
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This screen allows several key concepts within the persistence unit to be defined:

Persistence Unit Name: This is the name of the persistence unit. JPA uses
this to distinguish between multiple persistence units defined in a project.

Persistence Provider: JPA is a specification; however, there are multiple
products that implement the specification. Within NetBeans, the default is
EclipseLink, although Hibernate can also be chosen. If you wish to use a
different persistence provider such as Apache OpenJPA, a new provider can
be created by selecting the New Persistence Library... drop-down option
and specifying the relevant . Jar files for the provider.

Data Source: This drop-down list displays all the data sources defined within
NetBeans. To create a new data source, select the New Data Source... option
and then specify a JNDI name and a database connection in the resulting
dialog. If you are unsure how to create data sources, refer back to Chapter 4,
Managing Services.

Use Java Transaction APIs: This option allows us to decide whether we want
transactions to be managed for us or to have fine-grained programmatic
control over transactions. Unless you have a specific reason not to use the
Java Transactions AP], this option should be kept selected.

_ If you are creating an entity class in a standard Java application, the
% option to use the Java Transaction API will not be present. This option
L depends upon additional features provided by the application servers
and is, therefore, generally only available for web applications.

Table Generation Strategy: Here, we can specify how JPA creates and drops
tables within the database. There are three options to select from:

°  Create: Database tables are created when the JPA application first runs.

°  Drop and Create: Database tables are dropped and then recreated
when the JPA application first runs.

°  None: JPA does not create or drop tables. Tables must be created
outside the application before it runs.

Upon completing the wizard, a blank entity class and a persistence unit are created
(assuming the option to create a persistence unit was selected).

[141]



Database Persistence

The basic form of the entity class is:

@Entity

public class Customer implements Serializable
private static final long serialVersionUID = 1L;
@Id
@GeneratedValue (strategy = GenerationType.AUTO)
private Long id;

public Long getId() ({
return id;

public void setId(Long id) {
this.id = id;

}

The default persistence unit (persistence.xml) is defined as:

<?xml version="1.0" encoding="UTF-8"?>
<persistence version="2.1" xmlns="http://xmlns.jcp.org/xml/ns/
persistence" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://xmlns.jcp.org/xml/ns/persistence http://
xmlns.jcp.org/xml/ns/persistence/persistence 2 1.xsd">
<persistence-unit name="MasteringNB PU" transaction-type="JTA">
<jta-data-source>jdbc/sample</jta-data-sources
<exclude-unlisted-classes>false</exclude-unlisted-classes>
<propertiess
<property name="javax.persistence.schema-generation.database.
action" value="drop-and-create"/>
</propertiess>
</persistence-units>
</persistences

Editing the persistence.xml file

Once we've created a persistence.xml file, we can edit it either as raw XML in a
text editor window within NetBeans or use the NetBeans Design view from within
the editor window.

&) Customerjava 1 | S persistence.xml

| Design ]| Source || History | & MasteringNB_PU 3
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Selecting the Design, Source, and History options toggles the different views of the
persistence.xml file. When the Design view is selected, a pop-up menu is available
to the right of the History button (as shown in the preceding image). Selecting entries
from this dropdown selects different entries within the Design view. For example, if
we have multiple persistence.xml files, we can select the one to edit from here, we
can select the General details, or the specific Properties details for a persistence.
xml file to edit.

|| Customerjava | S persistencexml 3 <+ 1- 1]

Source | | History £ MasteringNE_PU  + @ =
=3 Persistence Units | Add |
£ MasteringNB_PU Remove
& General:
Persistence Unit Name: IMasteringNBﬁPU |
Persistence Provider: | EclipseLink (JPA 2.1)(default) ol
Data Source: debcjsampla - |
E Use Java Transaction APls
Table Generation Strategy: (") Create (=) Drop and Create (_) None
Validation Strategy: (=) Auto () Callback (_) None
Shared Cache Mode: ") All () None () Enable Selective () Disable Selective (=) Unspecified
@I Include All Entity Classes in "Persistence” Module
Include Entity Classes:
Add Class
Remo
& Properties:
Name Value
[lavax.persistence.schema-generation.database.action _ drop-and-create
| Add.. | Edit... Remove

The first few options within the Design view of the persistence unit editor are the
same as when creating a persistence unit (Persistence Unit Name, Persistence
Provider, Data Source, Use Transaction APIs, and Table Generation Strategy).
Following on from these options, we have additional JPA configuration:

* Validation Strategy: This feature allows us to specify the validation mode
for the provider of the persistence unit and is available when using JPA 2.0
and above. Entries here map to the <validation-mode /> entry within the
persistence.xml file.
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* Shared Cache Mode: Here, we can specify the caching mode that is provided
by the persistence provider when using JPA 2.0 and above. Entries here map
to the <shared-cache-mode /> element within the persistence.xml file
and correspond to the javax.persistance.SharedCacheMode enumeration
values of ALL, NONE, ENABLE_SELECTIVE, and DISABLE SELECTIVE. The
Unspecified option is the equivalent of the persistence.xml file, not
containing a <shared-cache-mode /> element.

* Include All Entity Classes in "Persistence" Module: When this option is
selected, all the classes annotated with @Ent ity will be included within the
persistence unit. If this option is not selected, individual classes can be selected
and removed from the persistence unit by selecting the Add Class... and
Remove buttons, respectively, to the right of the Include Entity Classes list.

Finally, the Properties section allows us to define any custom properties required by
the selected JPA provider.

When editing a persistence.xmnl file, the Navigator window shows
M . . . . .
~ a hierarchical tree structure corresponding to the entries in the file.
Selecting any of the entries in the hierarchy in the Navigator window
highlights the corresponding entry in the source code editor window.

Creating entity classes from databases

In the previous section, we took a code first approach and learned how to create
empty entity classes within NetBeans. When applications using these entities are
executed, we saw how the table generation strategy for the persistence unit can be
used to create the schema for the database.

In this section, we're going to take a data first approach and see how NetBeans can
help us to create entities when we already have a database schema.

In this section, we're going to create entities from existing database tables. To describe
this feature, we're going to use the Java DB sample database that is provided as
standard with GlassFish 4. Using the Services window, we can see that there are
several tables in this database. Let's take a look at how these can be modeled as entities.
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i jdbc:derby://localhost: 1527 /sample [app on APP]
v = APP
¥ _ | Tables
[] cusTOMER
DISCOUNT_CODE
MAMUFACTURER
MICRO_MARKET
PRODUCT
PRODUCT_CODE
PURCHASE_ORDER

L

HEEEHHEE

To create entities from a database, we must first ensure that we have a connection
to the database we wish to model. If you are having difficulty creating a database
connection, please refer to Chapter 4, Managing Services, where we detailed how to
use the Services window to make connections to databases.

Once we have a connection to the appropriate database, we can start to map out the
database entities by selecting the File and then New File... menu options.

In the New File dialog, select Persistence from the list of Categories and Entity
Classes from Database from the list of File Types and continue with the wizard by
pressing the Next > button.

The New Entity Classes from Database dialog is displayed, as shown in the
following screenshot:

[ JoN ] New Entity Classes from Database
Steps Database Tables
1. Choose File Type Data Source: | jdbc/sample D
2. Database Tables b B z
3. Entity Classes Available Tables: Selected Tables:
4. Mapping Options - -
MANUFACTURER IMER. (class Customer)
FRODUCT T_CODE
PRODUCT_CODE Add > MICRO_MARKET
PURCHASE_ORDER
Remov
| Add All >> |
| << Remove All |
| Any = ™ Include Related Tables
| Help | | <Back | [ MNext > ] Finish | Cancel |
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At the top of the dialog, the Data Source dropdown lists all of the database
connections that we have defined within NetBeans in the Services window.
From this list, we select the database that we wish to create entities from.

On the left-hand side of the dialog is a list of Available Tables that are present
within the selected database. To map any of these tables into entities, we simply
highlight the table and click on the Add > button. The list of selected tables on
the right-hand side of the dialog shows which tables will be mapped to entities.
Individual tables can be added or removed here, or we can add or remove all of
the tables by pressing the Add All >> or << Remove All buttons, respectively.

M If a table is already mapped (as in the Customer table in the
Q preceding screenshot), the entity class name is displayed in
brackets next to the table name.

Using the dropdown underneath the list of Available Tables, we can select to list:

* Any: All the available tables are listed and are available for mapping
* New Only: Only the new tables are available for mapping

* Update Only: Only the tables that have already been mapped to entity
classes are available for mapping

If the Include Related Tables checkbox is checked when adding tables to the
Selected Tables list, any tables that have foreign key relationships to the selected
table are automatically added into the Selected Tables list. These tables names are
displayed in gray to indicate that they have been automatically added. Hovering
the mouse over these table names displays a tooltip, showing the table they have a
foreign key to.
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Selecting the Next > button in the wizard causes the Entity Classes page of the
wizard to be displayed where we can map tables to the specific classes.

[ JoN ] New Entity Classes from Database
Steps Entity Classes
1. Choose File Type Specify the names and the location of the entity classes.
2. Database Tables
3. Entity Classes Class Names: Database Table Class Name Generation Type
4. Mapping Options CUSTOMER Customer Update
DISCOUNT_CODE DiscountCode MNew
MICRO_MARKET MicroMarket MNew
Project: Persistence
Location: | Source Packages A
Package: com.davidsalter.masteringnb.persistence v
@] Generate Named Query Annotations for Persistent Fields
@I Generate JAXB Annotations
|_| Generate MappedSuperclasses instead of Entities
Help | < Back | [ Next > ] | Finish | | Cancel |

At the top of the dialog, a list of database tables that are to be mapped to entities is
displayed together with Class Name of the entity and Generation Type. Class names
default to the same name as the table, but are in camel case and have underscores
removed. So, for example, the DISCOUNT CODE table is mapped to an entity named
DiscountCode. Double-clicking on the relevant class Name field allows this to be

changed if you require a different Java class name.

The class name for existing entities cannot be changed using this
wizard as they are fixed to the name of an existing Java class.
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For tables that are not mapped to existing entities, the Generation Type is set to
New. This means that a new class will be created for each table. For tables that

are already mapped to entity classes (for example, Customer in the preceding
screenshot), the Generation Type defaults to Update. This means that the existing
Java class will be taken and updated to match the database schema. If you wish to
completely overwrite any existing classes, set the Generation Type to Recreate.

To change the Generation Type to either Update or Recreate for all the existing
classes listed in the dialog, select the ... button below the table. You will then be
prompted to select Set All to Update or Set All to Recreate.

Next, we have the standard fields when creating a Java class, namely Project,
Location, and Package.

Finally, on the Entity Classes page, there are several checkboxes that describe the
generated entity class:

* Generate Named Query Annotations for Persistent Fields: The generated
entity class will have @NamedQueries defined for each of the fields in the
class if this option is selected.

* Generate JAXB Annotations: The generated entity class will be annotated
with @xm1RootElement so that it can be used from a Java Architecture for
XML Binding (JAXB) web service.

* Generate MappedSuperclasses instead of Entities: This option
causes NetBeans to generate a mapped superclass (annotated with
@MappedSuperclass) instead of an @Entity class for each mapped table.
If this option is selected, the option to generate named query annotations
for persistence fields is not available.

* Create Persistence Unit: This option allows NetBeans to create a persistence
unit for the specified data source. It is only available if an existing persistence
unit does not exist in the project.

[148]



Chapter 5

Selecting the Next > button takes us to the final page of the New Entity Classes from
Database wizard:

[ JoN | New Entity Classes from Database

Steps Mapping Options

% Sgs:g:s:i!l'ea;re[:e Specify the default mapping options.

3. Entity Classes Association Fetch: | default v
4. Mapping Options

Collection Type: | java.util.Collection H

|| Fully Qualified Database Table Names
|| Attributes for Regenerating Tables

@j Use Column Names in Relationships
@j Use Defaults if Possible

|| Generate Fields for Unresolved Relationships

Help | <Back | Next > [ Finish ] | Cancel |

From the Mapping Options page, we can fine-tune how tables are mapped to entity
classes with these options:

* Association Fetch: This option specifies how table relationships are fetched
from the database as either eager or lazy fetching. For lazy fetching, the
fetch=FetchType.LAZY fetch type is added into relationships. For eager
fetching, the fetch=FetchType . EAGER fetch type is added into relationships.
The default setting adds no fetch type into a relationship.

* Collection Type: This specifies the Java collection type that is used for the
@OoneToMany and @ManyToMany relationships. The different collection types
available are java.util.Collection, java,util.List, and java.util.
set. Typically, a java.util.set is used when repeated values are not
allowed in the collection.

*  Fully Qualified Database Table Names: This option specifies that the
catalog and schema names are added into the @Table name when they exist.

* Use Column Names in Relationships: When this option is selected, the
relationship field names (for one to many, many to one, and one to one
relationships) are named after the database column names.
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* Use Defaults if Possible: This option specifies that default values for
annotations are to be used wherever possible, thereby reducing the
amount of code used within annotations.

* Generate Fields for Unresolved Relationships: This option specifies that
"default" fields be created within the entity for any table columns that are
not referenced by the database schema for the selected tables.

Once the Finish button is selected, the appropriate entity classes are created in the
project. If the database schema changes, running the wizard again will allow the
entity definitions to be updated.

Creating JPA controllers for entities

In the previous section, we saw how to create entities based upon an existing
database schema. Once we've modeled database tables as entities though, we need to
be able to perform CRUD operations — Create, Read, Update, and Delete operations
on those entities.

Typically, when using JPA, we implement a repository or Data Access Object
(DAO) pattern to enable us to perform CRUD operations on entities.

For more information on the DAO pattern, refer to
s http://en.wikipedia.org/wiki/Data_access object.

When you've written a data access object for a few classes, you realize that each DAO
is pretty much the same as the other DAO; it's only accessing a different database
table. Fortunately, NetBeans allows us to create DAOs for entity classes in a quick
and efficient manner.

To create JPA controller classes (this is simply just another name for a JPA-based data
access object), select File and then New File... from the NetBeans main menu. In the
New File dialog, select Persistence from the list of Categories and JPA Controller
Classes from Entity Classes from the list of File Types. Select Next > to continue.
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At this stage in the wizard, NetBeans will search through your application looking
for all the entity classes. These classes will then be displayed within the Entity
Classes page of the wizard, as shown in the following screenshot:

[ JON ] New JPA Controller Classes from Entity Classes
Steps Entity Classes
1. Choose File Type Available Entity Clas... Selected Entity Classes:
2. Entity Classes rsistence.Customer |
3. Generate JPA Controller ‘rsistence.DiscountCode
Classes rsistence.MicroMarket Add >
Remov
Add All ==
= Remove A

E] Include Referenced Cla...

@select entity classes.

| Help | | =<Back | Next = Finish | Cancel |

This dialog is very similar to the New Entity Classes From Database dialog. On the
left-hand side of the dialog, NetBeans displays a list of all the entity classes that it has
found within the project. To create a JPA controller class for a specific entity, simply
select the entity and click on the Add > button to move it to the list of Selected
Entity Classes. Conversely, selecting a class from the list of Selected Entity Classes
and pressing the < Remove button will remove it from the list. As a shortcut, all the
entity classes can be added or removed by pressing the Add All >> or << Remove
All buttons, respectively.

If the Include Referenced Classes checkbox is checked when a class is added,
NetBeans will automatically add any classes that are joined to the originally
selected entity class.
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Pressing the Next > button moves the wizard onto the final stage where the Project,
Location, and Package for the selected JPA controller classes can be specified. Upon
selecting the Finish button, NetBeans will create the JPA controller classes in the
specified package.

¥ | [ Source Packages
¥ [ com.davidsalter.masteringnb.persistence
EI Customer.java
[£ DiscountCode.java
[& MicroMarket.java
¥ [ com.davidsalter.masteringnb.persistence.controller
] Customer]paController_java
&l DiscountCode)paController_java
] MicroMarket]paController_java
¥ [ com.davidsalter.masteringnb.persistence.controller.exceptions
] lllegalOrphanException.java
@ NonexistentEntityExce ption.java
EI PreexistingEntityException.java
] RollbackFailureException.java

By

Once created, a JPA controller class contains methods to perform the CRUD
operations for the given entity. For example, the Customer class we defined earlier
has a corresponding CustomerJdpaController class with the following methods:

public void create (Customer customer) throws ...
public void edit (Customer customer) throws ..
public void destroy(Integer id) throws ..

public List<Customer> findCustomerEntities (int maxResults, int
firstResult) ;

public List<Customer> findCustomerEntities(Boolean all, int
maxResults, int firstResult) ;

public Customer findCustomer (Integer id) ;
public int getCustomerCount () ;

It's also important to notice that several custom exceptions are defined when creating
a JPA controller that is thrown at certain points within the CRUD life cycle. These
exception classes are stored in the exceptions package, underneath the package
containing the controller classes.
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Creating database scripts from entity classes

So far in this chapter, we've seen how to create entities and JPA controllers.
However, to complete the round trip, NetBeans also provides facilities to create
database schemas from the entities within our applications. This can be useful when
we want to hand our schema creation scripts to DBAs so that they can check them
over and possibly enhance them.

To create a database script from existing entities, we again invoke the New File...
wizard. Within the wizard, we select Persistence from the list of Categories and DB
Scripts from Entity Classes from the list of File Types.

When creating database schema scripts from a list of entities, there is very little
configuration to be specified.

[ ] [ ] New DB Scripts from Entity Classes

Steps DE Scripts

1. Choose File Type i . -

2. Create DB scripts for Script File Name: | script

persistence model
Project: Persistence
Location: Source Packages 2
Package: com.davidsalter.masteringnb. persistence.scripts -
Help < Back Next > [ Finish | Cancel
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We need to specify Script File Name, Project, Location, and Package. Upon
completing the wizard, NetBeans will create the schema script in the correct
dialect for the specified data source and save it within the specified package.

Connection:l B D FEy =
1 CREATE TABLE APP.MICRO_MARKET ( ™
2 ZIP_CODE VARCHI\R(I@) NOT MWULL,

3 AREA_LENGTH FLOAT,

4 AREA_WIDTH FLOAT,

5 RADIUS FLOAT, "
6 PRIMARY KEY (ZIP_CODE})

7

8 CREATE TABLE APP.DISCOUNT_CODE (

9 DISCOUNT_CODE WVARCHAR(1) NOT NULL,

1@ RATE DECIHAL(4,2),

11 PRIMARY KEY (DISCOUNT CODE))

12

In addition to creating a script that represents the database schema, we can also
create a database schema. Again, we use the New File... wizard to achieve this,
selecting Persistence from the list of Categories and Database Schema from the
list of File Types.

Creating a schema is a similar process to creating a database script except that we are
creating a NetBeans schema file rather than a . sq1 file.

| NN New Database Schema

Steps Name and Location

1. Choose File Type
2. MName and Location
3. Database Connection
4. Tables and Views

File Name: newSchema

Project: Persistence

Folder: |afcom/davidsalter/masteringnb/persistence, | Browse... |

Created File: [ter/masteringnb/persistence/scripts/newSchema.dbschema

Help | <Back | [ Next > J Finish | Cancel |
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To complete the creation of the schema file, we must select a database connection
(creating a schema does not depend upon the entity classes within the project) and
then choose the tables and views to be included within the schema.

[ NN ] New File
Steps Tables and Views
1. Choose File Type
2. Name and Location Available Tables and Views: Selected Tables and Views:
3. Database Connection
4. Tables and Views Add > Table CUSTOMER
Table DISCOUNT_CODE
| < Remaove Bl Table MANUFACTURER
Table MICRO_MARKET
Table PRODUCT
Add All >> Table PRODUCT_CODE
Table PURCHASE_ORDER
|_<<RemoveAll | | A NRE Y.

Note: All referenced tables will be captured automatically.

| Help | | <Back | Next > [ Finish ] | Cancel |

Once the schema file has been created, it is displayed within the standard package
structure of the project within the Projects and Files windows.

The display of the schema file is very similar to that displayed when browsing the
database schemas from the Services window. Within a schema file, however, we
have the option to Recapture Schema From Database when we right-click on the
schema node. When this option is selected, NetBeans requeries the database and
generates a new schema file. Since the schema file is stored internally as XML data,
we can then view the history of the file and see what changes were made to the
schema between different revisions of the file. Therefore, this can be a very useful
file to store within source control so that we can see how a database schema changes
over time.
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Summary

In this chapter, we learned how NetBeans can make developing with persistence
and JPA, in particular, a lot easier. We saw how we can create blank entity classes
and entity classes from existing database schemas. We also looked at this from the
opposite angle and saw how to create database schemas from the entity classes
within our projects. We'll look at persistence again later in the book when we will
learn to use it with session beans and web services.

In the next chapter, we'll take a look at desktop development and see the different
tools that NetBeans provides to enable us to build desktop applications efficiently.

[156]



Desktop Development

Java Standard Edition provides a native, lightweight toolkit for developing desktop
applications. This framework, Swing, is one of the more common Java frameworks
for developing desktop applications. Combined with the GUI editing tools, NetBeans
provides excellent features for the Swing developer.

In this chapter, we're going to look at how we can use NetBeans to create Swing
applications and how we can edit the bindings and interactions between components
within those applications.

In addition to Swing, the Java platform also provides the JavaFX framework for GUI
development. JavaFX isn't as well-known or commonly used as Swing, but we'll
provide a brief overview of what JavaFX is and will compare it with Swing.

We're going to look at the following topics in this chapter:

* What is Swing and what support does NetBeans offer

* How to create Swing frames

* How to design Swing forms

* How to edit properties, events, and custom code for components
* How to bind components together using beans bindings

* A comparison between Swing and JavaFX
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Java Swing applications

Swing is Java's lightweight widget toolkit for creating desktop applications. When
Java was first released, the Abstract Window Toolkit (AWT) was the standard.

This was a platform-independent API where each component that was drawn by
AWT depended upon the corresponding native component. AWT was the standard
GUI toolkit for Java until J2SE 1.2 was released. With this release of Java, Swing

was promoted as the GUI toolkit of choice. Swing provides many advantages over
AWT, most particularly that it does not depend upon native GUI components like its
predecessor AWT did. In fact, all the standard Swing components are all written in
pure Java and do not depend upon native controls. Swing is, therefore, considered a
lightweight GUI toolkit in comparison to AWT.

Swing support has been available within NetBeans since version 3. Swing support
was completely rewritten in NetBeans 5 with the addition of project Matisse. This
project was the new GUI builder that was added to NetBeans 5, and although it no
longer holds the name Matisse, you may still see some members of the community
referring to NetBeans Swing GUI builder as Matisse.

In this chapter, we're going to assume that you have some knowledge of
Swing development.

Creating Swing frames

In Swing, frames are top-level windows that typically have a title and a border. To
get started with Swing development, therefore, it seems sensible that we should
create an application with a frame (in Swing, frames are modeled via the JFrame
class). In NetBeans, however, there is no wizard to create a JFrame or even, a GUI
application. So, how do we get started with GUI development in NetBeans?

Since a GUI application is basically a standard Java application that displays

a graphical user interface (GUI), we create Swing applications as standard
Java applications. To create a GUI application, therefore, we open the standard
New Project... wizard and select Java from the list of Categories and then Java
Application form the list of Projects.
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Once we've created a Java application, we can add a top-level JFrame into it using
the New File... wizard.

[ NN ] Mew File
Steps Choose File Type
;' Choose File Type Project: | &5 HelloGui =
a
Categories: File Types:
7 web )Dialog Form
|| JavaServer Faces |M
B Java ﬁ JinternalFrarme Form
— ] Jranel Form
B JavaFx * JApplet Form
B [
| Swing GUI Mrms [_] Bean Form
7 JavaBeans Objects Application Sample Form
| AWT GUI Forms MDI Application Sample Form
.7 Unit Tests Master/Detail Sample Form
¥ Persistence [Z5] OK / Cancel Dialog Sample Form
Description:
Creates a new JFC (Swing) Frame. Frames are typically used as standalone
top-level windows as the main user interface to the application. Most Swing
applications are built starting from this form.
Help < Back | Next> | Finish | Cancel |

In this wizard, selecting Swing GUI Forms from the list of Categories provides us
with several different file types that can be created:

* JDialog Form: This creates a new dialog within an application. Dialogs
are typically modal (user input is only allowed in the selected dialog) or
modeless (user input is allowed in all the windows of the application).

* JFrame Form: This creates a new form that is based on JFrame and is usually
used as the top-level form within an application.

* JInternalFrame Form: This creates a new form that is based on
JInternalFrame. Typically, these forms are used to implement multiple
document interface (MDI) applications. These applications are typically
identified as having multiple resizable windows that are all displayed within
the bounds of the application window.

* JPanel Form: This creates a Jpanel that can be used within Swing containers
such as JPanels and Jbialogs.
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JApplet Form: This creates a Swing applet that can be run from within a
browser window rather than from within a desktop application. Typically,
applets have fallen out of favor and have been replaced by other technologies
such as HTML and JavaScript components. We won't be discussing applets
further in this book.

Bean Form: This creates a new form based upon an existing Swing
component, for example, a JButton or Jpanel.

Application Sample Form: This creates a form that is based on JFrame with
standard File, Edit, and Help menus created within the form. This can be a
very useful starting point for the main window in an application. The sample
form also has a main () method declared in it that can act as the entry point
for the application. This main () method simply creates an instance of the
sample form and displays it on the screen.

e0e®
i5:8 Edit Help

Save

Save As ...
Exit

MDI Application Sample Form: This creates a sample form that is based on
JFrame with the intent of adding the forms that are based on JInternalFrame
within it to create an MDI application. As with the Application Sample Form,
the File, Edit, and Help menus are automatically added to the form along with
amain () method to instantiate and display the form.

Master / Detail Sample Form: This creates a sample master/ detail form
based upon a selected database table. During the creation of the form,
NetBeans asks for a database connection and a table from that connection.
A form is then generated, displaying a list of entries from the database table
with the options to add, update, and delete entries from within a selected
row in the table. Using this form can be a very effective way of creating data
input applications.

[160]




Chapter 6

LX) ]
Custome... | Discount Code | Zip | Name | Addresslinel | Addressline2 e e i
1N 95117 Jumbe Eagle Corp 111 E. Las Olivas Blvd Suite 51 e A
2 M 95035 New Enterprises 9754 Main Street P.O. Box 567
25 M 85638 Wren Computers 8989 Red Albatross Drive  Suite 9897
3L 12347 mall Bill Compal 8585 South Upper Murra... P.0. Box 456
36 H 94401 Bob Hosting 65653 Lake Road Suite 2323
AN T~ 0N Enwhs Cant 220 € Cl [nt Cusitn RE 2
Customer Id: 3

Discount Code: L

Zip:

Name:

12347

Small Bill Company

Addresslinel: 8585 South Upper Murray Drive

Addressline2:  P.O. Box 456

City:
State:
Phone:
Fax:

Email:

Credit Limit:

Alanta

GA

555-555-0175

555-555-0176

www.smallbill.example.com

90000

l New Jl Delete ]{Reﬁesh J{ Save J

OK/ Cancel Dialog Sample Form: This creates a new class responsible for
opening and displaying a sample dialog containing both OK and Cancel
buttons. The class can be instantiated to either display the dialog in a modal

or modeless fashion.

[ ok || cancel |
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Designing Swing forms
Upon opening a form for editing within NetBeans, the Design editing surface is
displayed in the main editing window, as shown in the following screenshot:

v [ Source Packages
» ] META-INF
* [ com.davidsaker.masteringnb

K ) HalloGul - NetBeans IDE 8.0.2
BfES 9 sdetuutt cont._: IS v RN PR i N e

Projects | Files | Services | Ta 5] Java O

v & MelioGu source | [PBROGRT | Mutary

MA@ NEa2rFLEbh e

¥ Select the root node in Navigatar 1o access various useful semings of the farm (in Propenies)

Palemre © |5

¥ Swing Containers

| Pamet

o Scraill Pane

L HeloSwingGul jave
] test
* [ Ubraries

[ Pamil Uraneh - Mavigamor 0
B Form MellotwingCul

* K3 Other Components
* O UFrame]

sl helioButton [fBuston]
= helioLabel [FLabel]

£ I TestResuits [ Output

Say Hello

Hit

[ inveenal Frame
¥ Swing Controls
s Label

Ll Toggle Button
*- Radic Butten

[1=] Combn Box

Tent Field

[ Tabbed Pame || Spde Pane

[ Vool Bar 55 Deskion Pane

[%] Lavered Pane

() Button
B- Check Bax
3= sumten Group
Efus

1% Text Area

hesoPanel [anei] - Fraperties. £ [

[Praperti| | Einding

¥ Properties
background
border
[foreground

ool TipText

Events Code
[ [236.238,238]
No Borden)

W [0.0.0]

v Cnher Properies

UiCIas 310
aligamenty

0.5

helloPanel [JPanel]

7ol

Within the main editing window are these three different views:

* Source: This displays the Java source code for the selected frame/dialog

being edited.

* Design: This displays the design surface where components can be dragged

and dropped onto the form to build up the user interface.

* History: This displays the local history of the class being edited. This can
be very useful for comparing different edits of a class and reverting to the
previous versions if required.

Of particular interest to GUI form developers is the Design view. This is where
we build up the layout of components and most of your time will be spent when
designing and developing forms.
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To help us design forms, the Palette window contains all of the different GUI
components that we can use within our applications. The Palette window is
broken down into several categories:

Swing Containers: This category contains Swing containers. These are the
components that can hold other components such as Jpanel, JScrollpane,
and JToolBar.

Swing Controls: All of the visual components that are used to build up
forms are contained within this category. This includes controls such as
JLabel, JButton, and JTable.

Swing Menus: This category contains menu bars, menu items, and
pop-up menus.

Swing Windows: This contains the standard Swing windows, namely
Dialog, Frame, Color Chooser, File Chooser, and Option Pane.

Swing Fillers: When laying out forms, it can be useful to add fillers between
the components such as horizontal or vertical fixed gaps. This category
contains these types of components.

AWT: This category contains the original Java AWT components. It's most
likely that you will not use any components from this section as these
components have all been replaced by more lightweight Swing components.

Beans: Any Java Beans from the application classpath can be selected within
this category.

Java Persistence: Java Persistence components such as an Entity Manager
or Query are available within this category.

To add a component onto a form, drag the component from the Palette window
into the required location on the form. The Navigator window can be very useful to
view a hierarchical representation of which components are on a form. Selecting a
component within the Navigator window automatically selects it within the editor
window so that its properties can easily be edited.

Once a component has been placed on a form, its location can be defined either by
the layout of its parent container or its alignment to other components. This is where
the NetBeans GUI editor really excels.
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If the component that is being edited allows its layout to be defined (for example, a
JPanel), this can be achieved via the Set Layout context menu option. To specify the
layout of a component, right-click on the component and select the Set Layout menu
option. The following screenshot gives an example of the context menu displayed
when you right-click on a Jpanel component:

Change Variable Name ...
Bind »
Events »

Free Design
Customize Layout...
Add From Palette »  Absolute Layout
Design This Container Border Layout
Design Parent »  Boxlayout

Card Layout

Align > Flow Layout (Default)
Anchor > Grid Bag Layout
Auto Resizing » Grid Layout
Same Size » Null Layout
Set to Default Size Overlay Layout
Enclose In > | T
Edit Layout Space...

From this menu, we can select a components layout as Free Design or one of the
standard Swing layout managers (Absolute Layout, Border Layout, Box Layout,
Card Layout, Flow Layout (Default), GridBag Layout, Grid Layout, Null, and
Overlay Layout).

1
> For more information on layout managers, visit http: //docs.oracle.
com/javase/tutorial /uiswing/layout/visual .html.

The Free Design layout allows us the most flexibility by providing us with the ability
to autoresize components and anchor components to other components.

Anchoring and autoresizing components

Typically, when a form is resized, we expect the components within the form

to be resized and moved accordingly. For example, if we make a form wider

and taller, we don't want all of our components to stay at the top-left of the form
surrounded by lots of whitespace. For a good user experience, we want the controls
to expand, contract, and move when we resize forms. Let's first take a look at
anchoring the components.

[164]



http://docs.oracle.com/javase/tutorial/uiswing/layout/visual.html
http://docs.oracle.com/javase/tutorial/uiswing/layout/visual.html

Chapter 6

When we say we have anchored a component, what exactly do we mean? We mean
that the component remains at a fixed location relative to another component or
boundary on either the left, right, top, or bottom of the component.

When we anchor a component, we are basically saying that when we resize the form,
we want the component to stay aligned with another component. So, for example,
if we anchor a button to the right and bottom of a JFrame, when we expand and
contract the frame, the button will stay at the bottom-right. To indicate that an item
is anchored to another object, NetBeans displays a dotted horizontal or vertical
line, ending at the boundary that the component is anchored to. If a component is
not anchored on a particular edge, a zigzagged line is displayed indicating that the
location of the component may expand in the specified direction. In the following
screenshot, the button is anchored to the bottom-right of the frame. There is,
therefore, a dotted line between the button and the right and bottom edges of the
JFrame. There is a zigzagged line between the left and top edges of the JFrame:

Say Hello

When a component is anchored to another component, it therefore moves when the
form is resized, but the component itself does not resize. If we want a component to
resize when a form is resized, we must specify that the component can autoresize.

Components can be set to autoresize by right-clicking on them and selecting
the Auto Resizing menu option. From there, you can select to either autoresize
horizontally or vertically.
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When a component is set to autoresize, it is displayed within the NetBeans design
window with a straight dotted line on both sides of the component. If the component
is set to autoresize horizontally, there will be a straight dotted line to the left and
right of the component. Conversely, if the component is set to autoresize vertically,
there will be a straight dotted line to the top and bottom of the component. The
following screenshot gives an example of a button that is set to autoresize both
vertically and horizontally:

| Say Hello |

To complete the anchoring and resizing of components on forms, we need to be able
to specify the layout space around the components. This can be achieved in the first
instance by simply dragging the component to the desired location on the design
window. Sometimes, however, it's useful to have a finer grained control and to be able
to specify the layout space in pixels. This can be achieved by double-clicking on the
spacing on any of the four sides (top, right, bottom, and left) around the component.

| Say Hello |

[ ] @  Edit Layout Space

Selected Layout Gap: Vertical

Defined Size: 60 v || Resizable

| Cancel | [ OK |
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Upon double-clicking on the layout space, the layout space being edited is displayed
in green, as shown in the preceding screenshot. On the Edit Layout Space dialog, we
can specify the exact size in pixels of the layout, with the dialog indicating whether
we are editing a Vertical or Horizontal layout gap. From this dialog, we can also
specify whether the gap is resizable or not.

Right-clicking on a layout gap and selecting the Edit Layout Space... menu option
performs the same operation as double-clicking on it.

To help us lay out controls within a form, NetBeans provides a toolbar along the top
of the design view, containing tools to align and preview forms.

|Snurce||Desrgn||Histnr~,r|; = B o= 0" I e ) 6

Selection Mode: This allows the components to be selected and edited
within the form.

e | &7

Connection Mode: This allows connections to be made between two
components so that, for example, a click event on one component can
trigger an event on another component.

(®

Preview Design: This displays the form in a pop-up window, showing the
expected layout at runtime.

Align Left In Column: When more than one component is selected, this
option allows them all to be aligned to the left in a column.

Align Right In Column: When more than one component is selected, this
option allows them all to be aligned to the right in a column.

Center Horizontally: When more than one component is selected, this
option allows them all to be centered horizontally in a column.

Align Top In Row: When more than one component is selected, this option
allows them all to be aligned at the top.

Align Bottom In Row: When more than one component is selected, this
option allows them all to be aligned at the bottom.

Center Vertically: When more than one component is selected, this option
allows them to be centered vertically.

Change Horizontal Resizability: When selected, this option specifies that
a component will resize horizontally rather than being anchored to the left
and right of other components.

o ¢ T\ A B LI

Change Vertical Resizability: When selected, this option specifies that a
component will resize vertically rather than being anchored to the top and
bottom of other components.
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Defining properties and events

So far, we've looked at how to create forms (for example, various JFrame and
Jbialog), by laying out components and specifying their layout relationship
to other components.

To complete a user interface, we need to define the properties and events for each
component. Fortunately, with NetBeans, this is relatively straightforward using the
Properties window:

helloButton [JButton] - Properties £ |

Binding Events Code

v Properties

action .
background [ [238,238,238]

font Lucida Grande 13 Plain
foreground W [0,0,0]

icon .
mnemonic

ext Say Hello

i ITinT. L -

text [ ? |

(java.lang.5tring) The button's text.

The Properties window is broken down into four categories:

Properties: All of the properties for a selected component can be edited
within this section.

Binding: This allows events from components to trigger actions on other
components. For example, if we were writing an application to display pages
of a book, scrolling through the book using a scroll bar could automatically
update a label stating the page that was currently being viewed.

Events: This section allows us to determine what actions are performed on
a component when certain events (for example, click, mouse moved, key
pressed) are triggered.

Code: This allows us to define the code aspects of a component, for example,
the variable name or any pre/post initialization code.

Let's take each of these categories in turn and take a deeper look at each.
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Editing properties

The Properties category allows all the properties for the specified component to be
edited. The properties that exist differ depending upon the component selected, but
in general, they are categorized into Properties (the most common properties, such
as foreground color and text), the Layout properties (such as horizontal or vertical
resizable), the Accessibility properties (such as accessible name and description)
and the Other properties (everything else such as maximum and minimum size

Or Cursor).

For each property, the value can be changed either as text or via custom editors.

The custom editors for each property are accessed via the |-/ button to the right
of the property definition.

If we take the foreground property as an example, we can simply click on the color
([0,0,0] in the following example) and enter any color we want. So, for example, we
could enter a color as [255, 255, 255] to change the components foreground color
to white.

|foregmund  [0,0,0] |

Again, for the foreground property, clicking on the custom editor button displays
a custom editor, allowing the color to be selected, as shown in the following
screenshot. For all the color-related properties, a graphical set of color choosers are
displayed, providing many ways of selecting colors (for example, via RGB, CMYK,
or System Palette):

@ [ ] helloButton [JButton] - foreground

Set helloButton's foreground property using: = Color chooser

HSL RGB CMYK  AWT Palette | Swing Palette | System Palette |

7JIJIJI 1= Recent:

Preview

a - Il Sample Text Sample Text .
. u . Sample Text Sample Text

Help Reset to Default Cancel OK
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Each different property generally has a custom editor page that is displayed when
clicking on the custom edit button. On the dropdown at the top of every custom
editor, however, are the options to select a value from existing component and

to use custom code.

When selecting a value from an existing component, we have the option to select a
component and then choose either a property or method call on the component that
will return the required value:

& [ ] helloButton [JButton] - foreground

Set helloButton's foreground property using: =~ Value from existing component

Ak

Cet Value From:

Component
| | Property: <Mo Property Selected>

() Method Call: ' <No Method Selected=

Help Reset to Default Cancel ' OK |

When selecting to set a property via custom code, we are shown the code fragment
that NetBeans will create (helloButton. setForeground(..) in the following
screenshot) for setting the property. To complete the custom code, we need to enter
valid Java code within the edit box that returns the type expected by the Swing APIL.
This type is displayed underneath the edit box as a reminder of the required type.

NetBeans doesn't validate the custom code that you type into a
custom code editor, so you won't know until runtime that what
N you've entered is valid. This is very powerful as you can enter
~ custom code that relies upon the existing members of a class
Q or create completely new objects to return the required value.
A consequence of this is that it's easy to write invalid code into
a custom code editor. Be mindful of this and try to keep your
custom code as clean and simple as possible to help reduce errors.
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[ NN helloButton [JButton] - foreground

ar

Set helloButten's foreground property using: = Custom code

heIIoButlon.setForeground(|
java.awt.Color

Help | | Resetto Default | | Cancel | [ oK ]

Editing bindings

In the Binding category, we can "bind" components together. By this, we mean that
we can automatically wire up two components so that when an event occurs in one
component, an action is triggered in another.

When binding components within NetBeans, the J[SR-295 framework
,  isused behind the scenes to perform the actual bindings. This
% framework is not a part of standard Java framework, and as such, any
' applications build that use bindings will have to be deployed with the

JSR-295 library jar.

helloLabel [JLabel] - Properties £1 ﬂ
\Properti... | | Binding | | Events || Code |

icon

labelFor

axt helloTextEdit[${text]]
verticalAlignment

v Observable

R

helloLabel [JLabel] (?)
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As can be seen in the preceding screenshot, the Binding category allows us to
choose a property on the source control that when changed will fire a property
changed binding.

To give a better understanding of how binding works, let's take a look at
implementing a simple binding between a JEdit control and a JLabel control.
To do this, perform the following steps:

1. Create a standard Java application within NetBeans and add a gFrame form
to the application called HelloSwingGui.

2. Within the form, add a JTextField called nameEdit and a JLabel called
helloLabel and layout the form so that it looks similar to the following:

nameEdit

helloLabel

All we've created here is a simple form with an edit box and a label. When we
change the text in the edit box, we are going to use bindings to automatically update
the text in the label. Let's now define the bindings between the edit box and the label:

1. Right-click on the helloLabel component and select Bind. NetBeans now
provides a list of all the properties that can be bound. From the list, select
text. This is the display text of the label component. The Bind properties
window will now be displayed:
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eC e Bind helloLabel.text
Binding Advanced |
Bind property text (java.lang.5tring) to:

Binding Source: <not bound>

ar

Binding Expression: nu v

| Help | | Cancel | [ oK ]

2. Within the Bind helloLabel.text dialog, NetBeans allows us to specify the
binding source and binding expression. Binding source is where we want to
get our source data from and binding expression is what we want to do with

that data.

3. From the Binding Source dropdown, select nameEdit. This signifies that we

are to be using data from the nameEdit control.

4. From the Binding Expression dropdown, select text java.lang.String. This
signifies that we want to use the input text on the edit box in our binding;:

[ ] o Bind helloLabel.text

Binding Advanced |

Bind property text (java.lang.5tring) to:

Binding Source: | nameEdit =

Binding Expression: | ${text} =

<use the binding source:>
text_ON_ACTION_OR_FOCUS_LOST java.lang.5tring
text_ON_FOCUS_LOST java.lang.5tring
Ul javax.swing.plaf.TextUl
b |l action javax.swing.Action
actionCommand java.lang.5tring
alignmentX float
alignmentY float

5. Click on the OK button to complete configuring the bindings.
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Let's quickly reap what we've achieved here. We've created an edit box and a label
and configured bindings on the label. We configured the bindings on the label so
that the text of the edit box is the source of our data and whatever that data is, we're
going to set it into the text property of the label. When we run the application, what
we expect to see now is that whatever we type into the edit box will be echoed into
the label.

If we run the application and enter some text into the edit box, we can see that this
does indeed happen.

eCcCe

Hello David|

Hello David

This simple example shows the power of binding components without the need for
writing event change listeners.

Typically, when wiring up two components using standard Swing
events, we need to write code to get the text from one control and
\l set it into another. When we've written the code, we need to run our
~ application to see the effects on the screen. When we use bindings,
Q however, NetBeans is clever enough to use those bindings when
previewing a form. So, instead of running our application, we can
simply press the Preview Design button and potentially save a lot
of time during the development.

[174]




Chapter 6

Advanced binding properties

When specifying the bindings for a control, you may have noticed that there was a
tab to specify the advanced properties.

[ NON | Bind helloLabel.text

[ Binding [EENELEN

Identification
Name:

Update Properties
Specify how the target and source are updated

Update Mode: | Always sync (read/write)

Type Conversion

Convert from the source to target using:

Converter: | <none>

Validation

Validate changes using:

Validator: | <none>

Al-
L)
-

s
1
L

Alternate Values

Use these values if the binding source value is null or incomplete

|| Null Source Value:

|| Unreadable Source Value:

| Help | | Cancel | [

OK

On this screen, we can configure extra properties, such as what to do when the

source value is null or how to convert the source value into the correct class.

The following properties can be set:

* Name: Here, you can name the binding.

* Update Mode: This specifies how the target and source properties are
updated. The update mode can take one of these three values:

o

Always sync (read/write): Whenever a source is made to the target
or source property, the other property is updated. Both properties are
kept in sync. This is the default option.
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°  Only read from source (read only): The target property is updated
when the source property is initially set and whenever changes are
made to the source property. Changing the target property never
causes the source property to be updated.

° Read from source once (read once): The target property is updated
only when the source property is initially set. Subsequent changes to
the source property do not update the target property. Changing the
target property never causes the source property to be updated.

* Converter: If both your source property and destination property are not
of the same type (or types that can be automatically converted), NetBeans
allows you to define a converter class to convert between the source and
target formats. We'll describe converter classes later.

* Validator: When you require changes to a source property to be validated
before they are written to the target property, you can specify a validator
class. We'll describe validator classes later.

* Null Source Value: This contains the binding value to use when the source
value is null.

* Unreadable Source Value: This contains the binding value to use when the
source value is unreadable, for example, when the binding expression cannot
be resolved.

When specifying the advanced properties for either a JTextField or a Jslider,
additional properties are available.

For a gTextField, the Update Source When property is available. This allows us to
specify that the target property can be updated while typing, when focus leaves, or
when Enter is pressed or focus is lost.

For a Jslider, the Ignore Adjusting property is available. When this is selected, the
target property is only updated after the user has finished dragging the slider. No
changes are made to the target property while the user is dragging the slider.

Converters

When binding components, the source and target properties are not always of the
same type. To convert between different types, NetBeans allows a converter class
to be supplied.
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As standard, the following conversions do not require a converter class and can be
converted both forward and backward automatically by the binding framework:

® BigDecimal to String

® BiglInteger to String

® Boolean to String

* Byteto String

® Char to String

® Double to String

® Float to String

® InttoString

® Longto String

®* short to String

®* 1Int toBoolean
Converter classes must be derived from the org.jdesktop.beansbinding.
Converter base class and must provide methods to perform a forward conversion

from the source to target property type and also a backward conversion from a target
to the source property type:

public class SampleConverter extends
org.jdesktop.beansbinding.Converter

@Override
public Object convertForward (Object source)
// Convert from source property to target property

@Override
public Object convertReverse (Object target) {
// Convert from target property to source property
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Validators

A validator class allows you to perform validation on a source property before it

is written to a target property. To create a validator, a class must extend the org.
jdesktop.beansbinding.Validator class and must override the validate
method. This method must return null if the source has validated successfully or a
org.jdesktop.beansbinding.Result object if the validation has failed. In the case
of failed validation, an error code and description may be added to the Result class:

public class SampleValidator extends
org.jdesktop.beansbinding.vValidator {

@Override
public Result validate (Object value) {
// Perform validation and return null or a Result

Editing events

The Events category allows us to define what happens when events occur within
our application, such as when a key is pressed in an edit box, or when the mouse
is moved over a certain component.

nameEdit [JTextField] - Properties £ |

|Properti...| | Binding | | Events || Code |

¥ Events

actionPerformed

ancestorAdded

ancestorMoved

ancestorMoved

ancestorRemoved

ancestorResized

caretPositionChanged
caretUpdate
componentAdded
componentHidden

dp dAF AF dAF dAF dF dF dAF dAF AR

[178]



Chapter 6

The list of events for each component is categorized in alphabetical order. Upon
clicking on the edit box to the right of an event, a popup is displayed, suggesting a
name for the event handler. This name consists of the name of the control being edited
together with the name of the event. For example, when creating a new event handler
for the key pressed event of the nameEdit control, NetBeans would suggest an event
handler name of nameEditKeyPressed, as shown in the following screenshot:

&

keyPressed nameEditKeyPressed . [
keyReleased nameEditKeyPressed
keyTyped Gl

Upon selecting the name for the event handler, NetBeans automatically opens up
the Source window for the code, placing the caret ready for entering the event
handler code.

private void nameEditKeyPressed(java.awt.event.KeyEvent evt) {

}

When editing GUI code, the standard Java source editor is slightly different from
editing standard Java classes as there are grayed out areas of text that cannot be edited.
This is shown in the preceding screenshot. This is required by NetBeans as a large
amount of GUI code is automatically generated by NetBeans depending upon the
layout and bindings of a form. If a developer were to edit this code outside of the GUI
editor, the chances of NetBeans being able to provide graphical editing of the file again
would be slim. NetBeans, therefore, takes precautions to stop the code it needs to allow
forms to be edited from being modified outside of the graphical editor.

The obvious consequence of this is that it's not possible from the source code editor

to delete the event handler code or to rename the event handler methods. If you try

to do this, you'll see that NetBeans won't let you type within the grayed out areas of
the code. So, how do we delete or rename event handler code?

Fortunately, NetBeans makes this a simple process. From the Events category in the

Properties window, we can simply press the button, | ... |, to the right of an event name.
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Selecting this option displays a dialog, listing all the handlers for the specified
method. From within this dialog, we can add new event handlers, remove the
existing ones, or simply rename the existing ones.

@ @ Handlers for keyPressed

Handlers

nameEditKeyPressed | Add... |
|  Remove |
| Rename... |

| Help | | Cancel | [ OK |

Editing code

The final option in the Properties window is the Code category. From here, we can
fine-tune how components are created.

nameEdit [JTextField] - Properties 3 =
|Properti... | | Binding || Events || Code |

v Code Generation
IBean Class class javax.swing.)TextField
Variable Name nameEdit :
Variable Modifiers private W

Type Parameters
Use Local Variable CJ
Custom Creation Code

Pre—Creation Code

Post-Creation Code
Pre-Init Code
Post-Init Code
Post-Listeners Code
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The important areas within the Code category are the code categories where we can

write custom Java code for different aspects of the components life cycle:

* Custom Creation Code: This allows us to write custom code for instantiating

the component

¢ Pre-Creation Code: This lets us write the code that is executed before the

component is created

e Post-Creation Code: This lets us write the code that is executed after the

component has been created

* Pre-Init Code: This lets us write the code that is executed after the
component has been instantiated, but before it's properties are set

e Post-Init Code: This lets us write the code that is executed after the
component's properties are set

e Post-Listeners Code: This lets us write the code that is executed after

all the components properties have been set and event listeners have
been registered

* Pre-Adding Code: This lets us write the code that is executed before the

component is added into its parent container

* Post-Adding Code: This lets us write the code that is executed after the

component has been added into its parent container

e After-All-Set Code: This lets us write the code that is executed after the

component has been completely configured

e Pre-Declaration Code: This lets us write the code that is executed before the

component is declared

e Post-Declaration Code: This lets us write the code that is executed after the

component has been declared

Creating connections

So far, we've seen how NetBeans can enable us to easily create bindings between
the components and how we can register and respond to events for individual

components. NetBeans, however, has one final tool that allows us to make

connections between the components. This is very similar to bindings, however, it
allows us to write the standard Swing code to listen for the events and then perform
actions. Using the Connection Mode tool does nothing that we can't write in the

standard code, but it makes it a lot easier to wire the components together.
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To see how this tool works, let's modify the application we wrote earlier to add
a clear button that clears the value in the input edit box. When complete, the
application should look similar to the following:

Hello David|

Hello David

Clear

To add a Clear button, perform the following steps:

1. Add a gButton to the form we created earlier so that the form looks
similar to the preceding screenshot. Set the text property of the button
to read Clear.

2. Click the Connection Mode button (%) at the top of the Design window.
Upon clicking this button, NetBeans will display a message, asking for the
component that will generate the event to be selected:

& Select the component that will generate the event.

3. Click on the Clear button. Upon selecting the component, NetBeans will
display a message, asking for the component that will receive the event
to be selected:

? Select the component that will receive the event.
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4. Click on the nameEdit edit box as this is the target component. This is the
component that we want to update when an event occurs on the source
component. Upon selecting a component to receive the event, NetBeans
will display the Connection Wizard window:

| _NON Connection Wizard

Steps Select Source Event

1. Select Source Event

2. Specify Target Source Component: jButtonl

Operation Events
» [ mouseWheel
» [ hierarchyBounds
» || mouse
» || component
» [ inputMethod
¥ [ action
» [ propertyChange
» [ key

Event Handler Method

Method Mame:  clearButtonClicked v
| Help | < Back | Mext> | Finish | Cancel |

Within the Connection Wizard window, all the events that can be triggered on the
source component are displayed. To connect the components, we need to select a
source event and then specify a target operation. For our sample application, the
source event will be the actionPerformed event of the button.

1. Select the actionPerformed event from the list of Events and change the
event handler method name to be clearButtonClicked.

2. Click on the Next > button.
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Now that we've specified the source event handler, we need to specify what happens
to the target controller. NetBeans displays the Specify Target Operation page to
allow us define this.

9] o Connection Wizard
Steps Specify Target Operation
L. SEIECF Source Event Target Component: nameEdit]
2. Specify Target
Operation (=) Set Property () Method Call () User Code
Ul
action
actionMap
alignmentx
alignmenty
autoscrolls
background
border
caret
| Help | | <Back | MNext > Finish | Cancel |

Within this page, we can specify that we want to update a property, call a method, or
define some custom user code.

o Note that as before, any user code entered here is not validated,

~ so ensure that you check your code carefully before continuing.

Q It's better to add your code to a method and invoke it from user
code as it will be easier to manage, test, and debug this way.

For our sample application, we're simply going to empty the contents of the edit box
on the screen.

1. Ensure that the Set Property radio button is selected and select the text
property from the list of properties.

2. Click on the Next > button.
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NetBeans will now display the final page of the Connection Wizard.

[ JON ] Connection Wizard

Steps Enter Parameters

1. Select Source Event Parameters

“ Operation [ String |

3. Enter Parameters
Get Parameter From:

(=) value: |

Bean
() Property: <MNo Property Selected>
() Method Call: | <No Method Selected>
() User Code:

Generated Parameters Preview:

| Help | | <Back | Next > [ Finish J | Cancel |

Within this page, we can specify how any properties are set on the target component.
We can set the property via Value, Bean, Property, Method Call, or User Code.
These options are similar to how we've specified binding values previously.

For our sample application, we simply want to set the text of the nameEdit to an
empty string.

1. Ensure the Value radio button is checked and the corresponding edit box
contains no value.

2. Click on the Finish button to complete the wizard.

At this point, NetBeans closes the wizard and opens the source code editor to allow
any other modifications to be made. We can run our application at this stage and see
how it performs. You'll notice that within the application, we can now click on the
Clear button and the contents of the edit box will be cleared out.
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This is a very simple example, but it shows the power of the Connection Mode tool.
With this tool, we're able to wire up two components, and change the state of the
target component based upon some event occurring on the source component. All of
this can be achieved without writing a line of code.

JavaFX applications

JavaFXis the Java Platform's newest lightweight toolkit for developing rich client
applications and is described by Oracle as "the next step in the evolution of Java as a
rich client platform". JavaFX is intended to be the long-term replacement for Swing.
It was first announced in 2007 with version 1.0 being released shortly afterwards.
With the release of Java 7 Update 6, JavaFX was supplied as standard with the Java
JDK, whereas previously, it was a separate download. Since the release of Java 8,
JavaFX has used the same numbering system as that of Java itself; hence, the latest
version of JavaFX is version 8.

JavaFX allows developers to separate their user interface from their Java code in
a simple manner using FXML markup (essentially XML files) for defining user
interfaces that can then be styled using CSS.

To get an idea of the differences between Swing and JavaFX, consider the following
two code snippets to create a button.

In JavaFX, user interfaces are typically defined in FXML markup language (although
they can be defined within Java code if required). To create a button with the text
Click Me! having an onAction handler associated with it, we would typically
declare the following;:

<Button text="Click Me!" onAction="#handleButtonAction" fx:id="button"
/>

To define a similar button within a Swing application, we would write the
following code:

JButton jButton = new javax.swing.JButton() ;
jButton.setText ("Click Me!") ;
jButton.addActionListener (new java.awt.event.ActionListener () {
public void actionPerformed(java.awt.event.ActionEvent evt) {
handleButtonAction (evt) ;
}
P

Looking at these two code fragments, it's easy to see how the separation of
user interface markup into a separate file gives JavaFX a lot of power when
designing applications.
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JavaFX Scene Builder

Out of the box, NetBeans provides only basic text-based editing for FXML files —
it doesn't provide enhanced GUI development tools like it does for Swing. This
is fine for making quick changes to an FXML file or creating small files, but for
comprehensive user interfaces, we require a better FXML editing tool.

This is where Scene Builder comes in. It provides a similar set of design tools to those
that we've discussed earlier in this chapter, except for JavaFX applications instead of
Swing applications.

L R ] Untitlod
Librasy 2 o | [ veo ) [E] AxctorPane [0 | inspector 8 o-
. Conlsiness - Priperies . AdchicrPare
L Tab
Soacily
5] Tabrane
% Nosin Clrientnd | INHERIT -
5] TabPane fempty)
Fila  Edit Hel ey
] TextFiow 38 : P Visinin <
%] TRePana Focus Travers
[ TaledPana Cache Shape |«
[ TitledPane famety) i diane R
I TooHa
oaiflar Scabe Bhaps v
B veox = ' i
E Controts Opogquoingets O o lo o
= ey Cursar rharited (Detautt
. m——
Esact
[ Shapes
’ Charts JaaFX G
an
Sty
Document o
B2y Lt LU Sty Class
B veox
@ 5 MonuBar F
® [&] AnchorPane
5 Layous : AnchorPane
. Canteolier - Cota : AncherPane

In early 2015, Oracle announced that it would no longer be providing binary
packages for Scene Builder. The final release of Scene Builder binaries from Oracle is
version 2.0 and can be downloaded http://www.oracle.com/technetwork/java/
javase/downloads/javafxscenebuilder-info-2157684.html.

M For details of Oracle's announcement not to provide Scene Builder
Q binaries, visit http://www.oracle.com/technetwork/java/
javase/downloads/sb2download-2177776.html.

So, after discussing JavaFX, is this the end of Scene Builder? Fortunately, this is
not the case as a company called Gluon is building Scene Builder binaries and
distributing them to the JavaFX community. For more information on Gluon Scene
Builder, visit http://gluonhqg.com/gluon-supports-scene-builder/.
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Summary

In this chapter, we started by looking at how to create Swing applications within
NetBeans. We then continued and looked at creating Swing frames and saw how
these could easily be created from ready built templates. We also learned to design
forms by adding and arranging components onto a design surface. We then saw how
to control the properties, bindings, events, and custom code for all the components
we put on a form.

Finally, we took a brief look at JavaFX and saw how this differs from Swing. We saw
that Scene Builder can be used to provide similar GUI editing facilities to NetBeans
and got to know that a company called Gluon, instead of Oracle, now provides
binaries for Scene Builder.

In the next chapter, we'll move on to the next level of the application stack and see
how we can effectively create a business layer for our applications.
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Java EE is one of the foremost Java technologies for developing enterprise applications.
In this chapter, we'll see how to become a productive EJB developer. We're going to
look at the following topics in this chapter:

Creating enterprise projects

Creating enterprise applications with multiple modules
Creating EJBs

Creating session beans for entity classes

Performing bean validation

CDI injection points/notifications within the editor window
Adding CDI support to a project

Creating qualifiers, stereotypes, interceptor bindings, and scope types

Creating enterprise projects

In Chapter 2, Editing Files and Projects, we learned about the Projects window within
NetBeans and saw how it is used for Java projects. In this section, we're going to
look at the "business" type of projects that NetBeans supports. Within a Java EE
environment, business projects typically correspond to EJB projects.
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When we invoke the New Project wizard within NetBeans, there are several
additional NetBeans project types that are available within the EE distribution
of NetBeans:

[ NN ] Mew Project
Steps Choose Project
1. Choose Project
2. .. =
Categories: Projects:
| Java A Enterprise Application
0 JavaFx A\ Enterprise Application with Existing Sources
Java Web & EJB Module
ToE e & EJB Module with Existing Sources
HTMLS & Enterprise Application Client
- M &® Enterprise Application Client with Existing Sources
| Maven
| NetBeans Modules
» | ] Ssamples
Description:

Creates a hew enterprise application in a standard project. You can also create an EJB
module project and Web application project in the enterprise application. A standard project
uses an IDE-generated Ant build script to build and run your projects.

Help < Back [ Next> | Finish Cancel

* Enterprise Application: This creates a new enterprise application (packaged
as an .Ear archive) and provides the option of creating web and EJB modules
for inclusion within the . Ear archive (we will discuss web modules in the
next chapter).

* Enterprise Application with Existing Sources: This creates a new enterprise
application based upon existing sources. For this option to complete
successfully, the existing source must be stored within the format specified
by the J2EE BluePrints Project Conventions for enterprise applications.

* EJB Module: This creates a new EJB project and provides the option of
adding the EJB module into an existing . Ear archive.

* EJB Module with Existing Sources: This creates a new EJB project based
upon the existing sources. As with the EJB module, the option of adding the
module to an existing . Ear archive is available.

* Enterprise Application Client: This creates a new enterprise application
client project.

* Enterprise Application Client with Existing Sources: This creates a new
enterprise application client project based upon the existing sources.
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In addition to these new project types in the EE distribution of NetBeans, there are
several new Maven project types that support enterprise applications. We'll discuss
those shortly.

First, however, let's take a look at these new project types and see how we can create
a multi-module project within NetBeans.

Creating a NetBeans multi-module project

From the previous section, you'll remember that NetBeans allows us to create an
enterprise application, but what exactly is an enterprise application?

Simply put, an enterprise application is an archive containing any required
deployment descriptors, a collection of zero or more web archives, a collection of zero
or more EJB archives, and an optional client module. Enterprise archives can hold
more content than this (for example, libraries of . Jar files or resource adapters), but
for the purpose of this discussion, we'll be considering web, EJB, and client modules.

We'll be looking at web modules in the next chapter, so we'll just concentrate on EJB
and client modules in this chapter.

For simple applications, we can deploy all of our code (web and EJB) into a single
.War file, which may be sufficient for most purposes. When, however, we wish to
deploy multiple web applications connected to multiple E]JB projects, the enterprise
application project type make a lot more sense.

[191]




Creating the Business Layer

Let's now walk through the steps required to create an enterprise application that
contains an EJB and a client module. The client module could be a Swing or Java FX
application, however, for this demonstration, we'll be using a simple command-line
application. The basic modules within our application will be as follows:

We're developing an application with an EJB and a client module, so why do we
need a third module? As we're implementing our business logic as a remote EJB, we
will need to reference the EJB in our client module. It's not a good practice for a client
module to depend explicitly on an EJB module, so we typically create a module that
contains only the EJB remote interfaces. The EJB and client module projects then both
refer to the module that contains the remote interfaces. That way, we have a clean
separation of code, and the client module does not have an explicit knowledge of

the EJB module. All of these modules will be packaged together into an enterprise
application, although it should be noted that recent versions of GlassFish do not
require this to be the case. From GlassFish v3.1 onwards, EJB and client modules can
be deployed separately to the server.

The first stage is to create an empty enterprise application within NetBeans by
performing the following steps:
1. Select the File and then New Project... menu options.

2. Select Java EE from the list of Categories and Enterprise Application from
the list of Projects.
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3. Click on Next > and then enter the project name as GreeterEnterprise.
Click on Next > to continue to the Server and Settings page.

[ NoN ] New Enterprise Application
Steps Server and Settings
1. Choose Project . Server: | GlassFish Server 3| Add.. |
2. Name and Location
3. Server and Settings Java EE Version: | JavaEE7 %
Create EJB Module: GreeterEnterprise-ejb
|_| Create Web Application Module: CreeterEnterprise-war
| Help | | <Back | Next > [ Finish ] | Cancel |

On the Server and Settings page, we can specify whether we want to create a new
EJB or web application module. As we need to create an EJB module with remote
interfaces in a separate . Jar file, we will need to create these projects separately.
Follow these steps:

1. Ensure that Create EJB Module and Create Web Application Module are
unchecked. (Note that we could have left the Create EJB Module option
checked here to automatically create the modules when the project is created.
In this instance, we've chosen to show how to create an EJB module outside
of this new project wizard.)

2. Click on Finish to create the enterprise application.
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The enterprise project will be created within NetBeans. If we expand all of the

nodes within the Projects window, we can see that there are no files in the enterprise
application, except a solitary, empty MANIFEST . MF file (this isn't surprising since we
elected not to create any modules in the application).

Projects 3 | Files | Services | Tasks |
v ,ﬁ GreeterEnterprise
|~ Java EE Modules
¥ | & Configuration Files
MANIFEST.MF
| 5 Server Resources

Now that we've created an enterprise application to host our code, let's create an E]B
module by performing the following steps:

1. Select the File and then New Project... menu options.
2. Select Java EE from the list of Categories and EJB Module from the list
of Projects.

3. (Click on Next > and then enter the project name as GreetertJB. Click on
Next > to display the Server and Settings page.

[ JoN | New EJB Module
Steps Server and Settings
1. Choose Project Add to Enterprise Application: = GreeterEnterprise =
2. Mame and Location
3. Server and Settings
Server: | GlassFish Server 3| | Add... |

Java EE Version: | JavaEE7 4|

|  Help | | <Back | Next > [ Finish ] | Cancel |
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The Server and Settings page is similar to that displayed when creating the enterprise
application, except that this time, there's an additional input where we can specify the
enterprise application to add the EJB module to. For our example application, we need
to ensure that the enterprise application we've just created is specified.

1. Ensure that GreeterEnterprise is selected in the Add to Enterprise
Application drop-down box and that a valid instance of GlassFish
is selected for the Server drop-down box.

2. Click on Finish to create the EJB module and add it to the enterprise application.

To enable us to store the remote interfaces for any EJBs we may write, we need to
create an empty Java Class Library project.

Use the New Project wizard to create a Java Class Library project named
GreeterEJBRemote.

The final project we need to create is for the Enterprise Application Client. This
project needs to be added to the enterprise application project in the same way
as the EJB module.

Use the New Project wizard to create an EJB module project named Greeter. Ensure
that GreeterEnterprise is selected in the Add to Enterprise Application drop-down
box and that a valid instance of GlassFish is selected on the Server and Settings page.

Once completed, the projects should be displayed within the Projects window,

as shown in the following screenshot. We've created four projects (Greeter,
GreeterE]B, GreeterEJBRemote, and GreeterEnterprise). From these projects, we
can see that GreeterE]B.jar and Greeter.jar are defined as Java EE modules in the
GreeterEnterprise application.

Projects £ Files | Services | Tasks |

S

Q) GreeterEJB

& GreeterE]BRemote

ﬂ\, GreeterEnterprise

¥ | A Java EE Modules
% GreeterEJB.jar
% Greeter.jar

b | & Configuration Files

v Server Resources

b

4 vy
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A Maven multi-module project

Creating a NetBeans multi-module project is an efficient way of creating enterprise
applications. Sometimes, however, we wish to build and run our applications
outside of NetBeans. In these situations, building a Maven multi-module project is
probably a better strategy as it provides all of the benefits of a Maven project such as
the ability to easily add dependencies or the ability to build and deploy the project
from a continuous integration system.

For more information about Apache Maven,
i visit https://maven.apache.org.

Within NetBeans, there are many different types of Maven project that can be
created. From an EJB perspective, the following types of Maven projects can be
created using the New Project wizard:

* EJB Module: This creates a standard EJB Maven project, allowing the user to
specify the version of Java EE and the server to deploy to.

* Enterprise Application: This creates a Maven enterprise application project
optionally, comprising of an EJB and web modules. The generated Maven
project is assembled into a . Ear archive. As with the EJB project, the version
of Java EE and server to deploy to can be specified.

* Enterprise Application Client: This creates a standard enterprise application
client project, allowing the user to specify the version of Java EE and the
server to deploy to.

*  POM Project: This creates a Maven POM project that can act as the parent
application, consisting of multiple Maven subprojects. No source code is
generated for this project type as it is a placeholder for subprojects.

* Project from Archetype: This creates a Maven project based upon a user-
selected Maven archetype. This type of project can be used to generate any
type of application (for example, E]B, web, or JavaFX) and is not specific to
EJB projects.

* Project from Existing POM: This allows an existing Maven project to be
opened. This type of project simply defers to the Open Project dialog,
allowing a Maven pom.xml project file to be opened.
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The most powerful of these project types are POM Project and Project from
Archetype as these allow us to build many different combinations of multi-module
projects. Let's take a look now at how we can create a multi-module Maven project
using these project types. To keep things simple, we'll create an application that uses
POJOs only rather than EJBs so that we can concentrate on how NetBeans interacts
with Maven projects. The techniques we will use are equally applicable for EJB
projects though (or for that matter, web, JavaFX projects, and so on).

Creating a Maven multi-module project

The first stage in creating a Maven multi-module is to create a parent POM project.
As discussed earlier, this is simply a placeholder for all the other modules, effectively
collecting all the child projects within one umbrella. Follow these steps to create a
parent POM project:

1. Invoke the New Project wizard and select Maven from the list of Categories
and POM Project from the list of Project Types. Click on Next.

2. Enter the name and location details as follows:

o

Project Name: MavenGreeter

°  Groupld: com.davidsalter.masteringnb

[e]

Version: 1.0-SNAPSHOT

° Package: com.davidsalter.masteringnb.mavengreeter

3. Click on Finish to create the project.

At this stage, the project will be created within NetBeans. In the Projects window, we
can see that there is only one file, pom.xml, created in the project.

¥ ({[l® MavenCreeter
@ Modules
Dependencies
¥ | & Project Files

pom.xml

[197]




Creating the Business Layer

Indeed, if we look at this generated pom.xml file, we can see that we've declared a
project but not much else:

<?xml version="1.0" encoding="UTF-8"?>

<project xmlns="http://maven.apache.org/POM/4.0.0" xmlns:xsi="http://
www.w3.0rg/2001/XMLSchema-instance" xsi:schemalocation="http://maven.
apache.org/POM/4.0.0 http://maven.apache.org/xsd/maven-4.0.0.xsd">

<modelVersion>4.0.0</modelVersion>

<groupId>com.davidsalter.masteringnb</groupIds>

<artifactIds>MavenGreeter</artifactId>

<version>1.0-SNAPSHOT</version>

<packagings>pom</packaging>

<propertiess
<project.build.sourceEncoding>UTF-8</project.build.

sourceEncoding>

</properties>

</projects>

Adding a new module into this parent module is a simple procedure using
NetBeans. To show the power and simplicity of a multi-module Maven project,
we'll add two new modules. The first will be an application, while the second
will hold some business logic to greet clients.

1.

4.

Right-click on the Modules node within the MavenGreeter project in the
Projects window and select Create New Module.

The New Project wizard will now open defaulting to the Maven category.
From the list of projects, select Java Application and click on Next.

As we're declaring a child module of our parent project, a lot of default
details are already specified for us. On the Name and Location page, we
should only need to enter the project name as MavenGreeterClient.

Click on Finish to create the project.

We've just added a new Java project called MavenGreeterclient and added it as a
subproject of the MavenGreeter project. We now need to add another project that
can be used to hold business logic. Repeat steps 1 through 4, this time specifying the
pr@ectnanuaaSMavenGreeterBusines&
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Within the Projects window, we should now see that we have three projects
created with our client and business projects listed as modules for the main
parent POM project.

¥ (e MavenGreeter
¥ | @ Modules
5 MavenGreeterClient
@ MavenGreeterBusiness
g Dependencies
b |« Project Files
&ﬁMavenﬂreeterBusiness
» B MavenGreeterClient

If we look at the pom.xm1 file for the MavenGreeter project, we can also see that our
child projects have been added as modules:

<?xml version="1.0" encoding="UTF-8"?>

<project xmlns="http://maven.apache.org/POM/4.0.0" xmlns:xsi="http://
www.w3.0rg/2001/XMLSchema-instance" xsi:schemalLocation="http://maven.
apache.org/POM/4.0.0 http://maven.apache.org/xsd/maven-4.0.0.xsd">

<modelVersions>4.0.0</modelVersions>
<groupId>com.davidsalter.masteringnb</groupId>
<artifactId>MavenGreeter</artifactIds>
<version>1.0-SNAPSHOT</versions>
<packagings>pom</packaging>
<modules>
<modules>MavenGreeterClient</module>
<modules>MavenGreeterBusiness</module>
</modules>
<propertiess
<project.build.sourceEncoding>UTF-8</project.build.
sourceEncoding>
</properties>
</project>

[199]



Creating the Business Layer

Since we have just created our projects, we need to set up the dependencies between
them. For our sample application, the MavenGreeterClient project is going to have
a dependency on the MavenGreeterBusiness project.

| <<create>> |

In order to specify the project dependencies with Maven, we first need to build the
projects so that they are installed into our local Maven repository. After building the
projects, we can open up the pom.xm1 file for the MavenGreeterClient project and
add a dependency on the MavenGreeterBusiness project.

Maven dependencies can be added manually by typing into the pom.xm1 file,
however, with NetBeans, we can right-click on the body of the pom.xm1 file and
choose the Insert Code... option.

Whenever inserting code this way, NetBeans provides context-sensitive insertion
options. For the case of a Maven pom. xml file, the following options are provided:

* Dependency: This adds a Maven dependency. The user is presented with a
search dialog, allowing them to find the required dependency to add.

* Dependency Exclusion: This allows the user to exclude dependencies from
the project.

* Plugin: This allows a Maven plugin to be added into the project. On the
resulting dialog, the user can query for the name of a plugin and then select
which goals the plugin will be configured for.

* Profile: This adds a new Maven profile into the pom.xml file. The name
of the profile can be defined along with the options of how the profile
can be activated.

* License: This displays a list of licenses known to NetBeans (for example, MIT,
BSD, GPL). Selecting a license adds the relevant code to the pom. xm1 file.

For now, we want to add a dependency within the MavenGreeterclient project.

1. Ensure the pom.xml file for the MavenGreeterClient project is open for
editing and then right-click within the editor and select Insert Code... and
then Dependency....
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2. The Add Dependency screen will now be displayed. Within here, enter
MavenGreeterBusiness in the Query edit box:

@ [ ] Add Dependency

Group ID:

Artifact ID:

Version: Scope: |W
Type: Classifier:

Open Projects = Dependency Management |

Query: MavenGreeterBusiness

{coordinate, class name, project name...)

Search Results:

¥ a com.davidsalter.masteringnb : MavenGreeterBusiness
5l 1.0-SNAPSHOT [jar] - local

Add | Cancel |

Within the Search Results list, all matches to the query entered will be
displayed. In this case, the MavenGreeterBusiness module is displayed.

3. Select version 1.0-SNAPSHOT from the Search Results list and click on Add
to add the dependency.

When adding dependencies, the Open Projects tab displays a list
M . . .
~ of currently open Maven projects. Instead of searching for a project
previously, we could have simply selected the project from here
and added it as a dependency.
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Looking at the pom. xml file for the MavenGreeterClient project, we can now see
that the required dependency has indeed been specified:

<?xml version="1.0" encoding="UTF-8"?>
<project xmlns="http://maven.apache.org/POM/4.0.0" xmlns:xsi="http://
www.w3.0rg/2001/XMLSchema-instance" xsi:schemalocation="http://maven.
apache.org/POM/4.0.0 http://maven.apache.org/xsd/maven-4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>
<parent>
<groupId>com.davidsalter.masteringnb</groupIlds>
<artifactIds>MavenGreeter</artifactIds>
<version>1.0-SNAPSHOT</version>
</parent>
<artifactIdsMavenGreeterClient</artifactIds>
<packaging>jar</packaging>
<dependencies>
<dependency>
<groupld>${project.groupld}</grouplds>
<artifactIdsMavenGreeterBusiness</artifactIds>
<version>${project.version}</version>
</dependency>
</dependencies>
<propertiess
<maven.compiler.source>1l.7</maven.compiler.sources>
<maven.compiler.target>1l.7</maven.compiler.targets>
</propertiess>
</projects>

Now that we've defined all the dependencies required, we can finally add some
sample code to the projects to see how they work.

Add the com.davidsalter.masteringnb.mavengreeterbusiness.Greeter class
to the MavenGreeterBusiness project:

package com.davidsalter.masteringnb.mavengreeterbusiness;
public class Greeter ({

public Greeter() {

}

public String greet (String name) {

return "Hi " + name;
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Add the com.davidsalter.massteringnb.mavengreeterclient.Main class to the
MavenGreeterClient project:

package com.davidsalter.masteringnb.mavengreeterclient;

import com.davidsalter.masteringnb.mavengreeterbusiness.Greeter;

public class Main {
public static void main(String args[]) {
Greeter greeter = new Greeter();

System.out.println(greeter.greet ("David")) ;
}

Finally, we can run the client application. Right-click on MavenGreeterClient and
select Run.

@ Qutput - Run (MavenGreeterClient) €3 BN =]

cd /Users/david/OneDrive/Documents/Packt/Mastering NetBeans/Code/Chapter7/MavenGreet:
Running NetBeans Compile On Save execution. Phase execution is skipped and output di
Scanning for projects...

Building MavenGreeterClient 1.@-SNAPSHOT

RIRITT

exec-maven-plugin:l.2.1l:exec (default-cli)
Hi David

BUILD SUCCESS

@ MavenGreeterClient

Total time: ©.698s

Finished at: Sat Apr 18 14:54:57 BST 2015
Final Memory: 5M/123M

Creating EJBs

Within a Java EE application, business logic is usually implemented within EJBs or
behind an EJB facade.

NetBeans provides support for creating the different types of E]Bs using the standard
New File wizard. Using this wizard, we can create:

* Session Bean: This creates either a stateless, stateful, or singleton session
bean optionally with a local or remote interface.
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* Timer Session Bean: This creates either a stateless or singleton session bean
annotates with @Schedule optionally with a local or remote interface.

* Message Driven Bean: This creates a message-driven bean which is capable
of receiving messages from JMS queues or topics.

* Service Locator: This creates a J2EE service locator class. This pattern is
typically not used as much with Java EE applications.

* Caching Service Locator: This creates a J2EE service locator class which
caches lookups. As with the Service Locator pattern, this pattern is typically
not used as much with Java EE applications.

* Session Beans For Entity Classes: This creates an EJB session bean facade for
one or more entity classes.

* Standard Deployment Descriptor: This creates an empty ejb-jar.xml file.

0@ MNew File
Steps Choose File Type
;' Choose File Type Project: & GreeterEJB =
Q
Categories: File Types:
| Bean Validation @ Session Bean
| Enterprise JavaBeans & Timer SESSiO_FI Bean
| Contexts and Dependenc % r;desgagi—Drlven Bean
ervice Locator
ava
= ) 8 Obi |#] Caching Service Locator
— Ja\.r.a eans Objects @ Session Beans For Entity Classes
1 Unit Tests [ standard Deployment Descriptor

| Persistence

Description:

Creates an empty Session Enterprise JavaBean (E)B) component. A session
bean is typically used to encapsulate business logic or enterprise
resources. This template creates the Java classes for a single session bean

Back

[ Next> | Finish |

Cancel |

Earlier in this chapter, we created an enterprise application called
GreeterEnterprise. Let's see how we can easily add an EJB with a remote interface
and then invoke that from an enterprise client. For this example, we'll create a
stateless session bean and invoke a business method from an application client.
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To create a stateless session bean, we use the New File... wizard within NetBeans:

1. Invoke the New File wizard on the GreeterEJB project and select Enterprise
JavaBeans from the list of Categories and Session Bean from the list of File
Types and then click on Next >.

2. On the Name and Location page, enter the following information:

° EJB Name: WwelcomeBean

°  Source Package: com.davidsalter.masteringnb.greeter

o

Session Type: Stateless

[e]

Create Interface: Ensure Remote in project is checked, selecting to
create the interface in the GreeterEJBRemote project:

[ JoN | New Session Bean

Steps Name and Location

1. Choose File Type

2. Name and Location EIB Name: WelcomeBean

Project:  GreeterEJB

Location: | Source Packages .

Package: |com.davidsalter.masteringnb.greeter -

Session Type:
() Stateless
() stateful

() singleton
Create Interface:

|| Local
v Remote in project: | GreeterfJBRemote G

| Help | | <Back | Next > [ Finish ] | Cancel |

3. Click on the Finish button to create the EJB.

NetBeans will now create the EJB in the GreeterEJB project and open the
WelcomeBean. java file for editing.
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% The WelcomeBeanRemote interface is automatically created
s in the GreeterEJBRemote project.

The welcomeBean class has been created as an implementation of a stateless
session bean. So far, we haven't added any business methods into the class,
so the implementation of the class is as follows:

package com.davidsalter.masteringnb.greeter;
import javax.ejb.Stateless;

@Stateless
public class WelcomeBean implements WelcomeBeanRemote {

// Add business logic below. (Right-click in editor and choose
// "Insert Code > Add Business Method")

}

Similarly, the welcomeBeanRemote interface has no methods in it at present and is
implemented as follows:

package com.davidsalter.masteringnb.greeter;
import javax.ejb.Remote;

@Remote
public interface WelcomeBeanRemote {

}

Now that we've created an EJB, we can of course fill in the missing parts and add

a business method into the implementation class and then add the corresponding
method signature into the appropriate interface. This of course is error-prone

as there's a chance we will enter the method signature differently between the
implementation and the interface. We may even forget to add the method signature
to the interface all together. Additionally, if we're implementing both a local and a
remote interface, we will need to type the method signature three times: once in the
implementation class and once each in the local and remote interfaces.

Fortunately, NetBeans makes this whole process a lot easier as we can use NetBeans
to add our business method. NetBeans will then automatically add the method
signature to the corresponding interface files automatically.
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To add a business method into an EJB, we need to invoke the Insert Code... option
within the editor window of an EJB. This wizard has many options for a Java class,
but within an EJB, we have the additional options of Add Business Method... and
Call Enterprise Bean.... Let's take a look at both these methods now by adding a
business method and then invoking it.

If you remember, our GreeterEnterprise project has both an EJB and a client
application module. First, we'll add a method into the EJB and then invoke it from
the client application by performing these steps:

1. Ensure the WwelcomeBean. java file from the GreeterEJB project is open
for editing. Right-click in the body of the class and select the Insert Code...
option. From the pop-up window, select Add Business Method....

2. On the Add Business Method... dialog, enter the following information:

o

Name: greet

o

Return Type: String
°  Parameter Name: name
Parameter Type: java.lang.String

Use in Interface: Ensure Remote is checked

[ JoN | Add Business Method...

Name: |greet

Return Type: | String | Browse...

Exceptions |

Name Type Final [ Add |

| Remove |

Up

Use in Interface: Loca (*) Remote Both

| Cancel | [ OK ]

3. Click on OK to add the business method.
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On the Add Business Method... dialog, NetBeans allows us to first specify the name
and return type of the business method to add. We can add and remove parameters
by pressing the Add or Remove buttons, respectively. For each parameter we add,
we can specify the parameter's name, type, and whether the parameter is declared as
final or not. We can then reorder the parameters using the Up and Down buttons.

When we created the EJB within NetBeans, we specified whether the EJB was to
implement a local, remote, or both interfaces. This choice is echoed on the Add

Business Method... dialog so that we can optionally choose which interfaces our
business method must implement.

Name: |greet
Return Type: | String | Browse...
| Parameters |=dasaly
Exception | Add |
n RI" 1av
o) o) Find Type
Type Name (prefix, camel case: "AA" or "AbcAb", wildcards: "?" "*", exact match: end wi... Exlit
Illegalﬁ.rgumenttxcepticn
Up
Types Found :
i IllegalArgumentException (com.sun.org.apache.xalan.internal.x... Down
) IllegalArgumentException (java.lang)
5 IllegalArgumentException (org.jboss.weld.exceptions)
|| Case Sensitive
Location:
[Library/Java/lavaVirtualMachines/jdk 1.8.0_40.jdk/Contents /Homejre/lib/rt.jar |
el | | 0K
| Cancel | [ OK ]

If we require our business method to throw any exceptions, these can be declared

within the Exceptions tab of the dialog. Within this tab, we can search for exceptions
and then add them to the list of exceptions that are thrown from the method. As with

parameters to the method, we can add, remove, and reorder the exceptions that
are thrown.
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When searching for an exception on the Find Type dialog shown
o previously, we can enter camel case shorthand or use wildcards
~ to find the names of exceptions we wish to throw. For example,
Q to find the I1legalArgumentException shown earlier, we
could search for either I11egalArgumentException, or IAE,
or *ArgumentEx*, or any number of combinations of these.

Upon completing the Add Business Method... wizard, NetBeans will create a blank
implementation of the business method:

public String greet (String name) {
return null;

}

To continue with our example, let's implement the simplest possible version of this
method as:

public String greet (String name) {
return "Hello " + name;

}

We can also open the WelcomeBeanRemote interface and verify that NetBeans has
added the correct method signature:

@Remote
public interface WelcomeBeanRemote

String greet (String name) ;

}

Now that we've implemented our E]B, let's write some code to invoke it from a
standalone Java client application.

Invoking an EJB is a straightforward process when the EJB implements a local
interface as we can simply inject the EJB into our code using the @EJB annotation.
We'll see use of this in the next chapter when we will look at invoking E]JBs from
within a web application.

[209]



Creating the Business Layer

When an EJB implements a remote interface, we need to look up for a reference to
the EJB before we can use it. This typically involves creating an InitialContext
class and performing a 1ookup () on it, passing in the JNDI name for the EJB. As
we'd expect, however, NetBeans makes this process simple using the Insert Code...
wizard. To see how this wizard works, let's create a Java application and invoke our
EJB by following these steps:

1. Add anew Main class with amain (String args[]) method into the Greeter
project. This can be added using the New File... wizard and selecting to create
anew Java Main class from the Java Category. Ensure the class is called Main
and is in the com.davidsalter.masteringnb.greeter package.

2. Right-click on the body of the main (String[] args) method and select
Insert Code... and then Call Enterprise Bean....

The Call Enterprise Bean dialog will now be displayed. This dialog displays all of
the EJBs that can be found within the currently open NetBeans projects. From this
dialog, we can browse through the projects that support E]Bs and select the EJB we
wish to invoke. Toward the bottom of the dialog, the interfaces for the selected bean
are displayed. Selecting one of these interfaces determines how the code is generated
for invoking the EJB.

For a remote interface, a 1ookup () method will be performed on an InitialContext
to get a reference to the bean. For a local interface, the EJB will be injected into the
client code using the @EgB annotation.

[ ] [ ] Call Enterprise Bean
Select an enterprise bean from open projects.

> %u Greeter
v f& GreeterEJB

Fos JWelcomeBean

Reference Name: WelcomeBean

Referenced Interface: No interface Local (=) Remote

Help Cancel ' DK |
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Select the WelcomeBean within the GreeterE]B node and press the OK button to
add the code to the Main class.

Upon closing the dialog, NetBeans will insert the code into the Main class to lookup
the EJB, however, the code to invoke the E]JB will not be written; this has to be
manually added. At this stage, the Main class looks similar to the following:

package com.davidsalter.masteringnb.greeter;

import java.util.logging.Level;
import java.util.logging.Logger;
import javax.naming.Context;

import javax.naming.InitialContext;
import javax.naming.NamingException;

public class NewMain
WelcomeBeanRemote welcomeBean = lookupWelcomeBeanRemote () ;

public static void main(String[] args) {
// TODO code application logic here

private WelcomeBeanRemote lookupWelcomeBeanRemote () {
try {
Context ¢ = new InitialContext () ;

return (WelcomeBeanRemote) c.lookup("java:global/
GreeterEnterprise/GreeterEJB/WelcomeBean!com.davidsalter.masteringnb.
greeter.WelcomeBeanRemote") ;

} catch (NamingException ne) {

Logger .getLogger (getClass () .getName () ) .log (Level.SEVERE,
"exception caught", ne);

throw new RuntimeException (ne) ;

}

By looking at this code, we can gain an understanding of what NetBeans has

done to allow us to invoke a method on the EJB. NetBeans has created a local
variable welcomeBean of the type WelcomeBeanRemote. This bean is then assigned
the result of the 1ookupWelcomeBeanRemote () method. Within this method, an
InitialContext is created and the lookup () method is called passing in a JNDI
name of java:global/GreeterEnterprise/GreeterEJB/WelcomeBean!com.
davidsalter.masteringnb.greeter.WelcomeBeanRemote.
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M This JNDI name is used by GlassFish. If you are using a different
Q application server, check your documentation to find the exact
format of the JNDI name of a remote EJB.

To finally invoke a method on our EJB, we must call the business method on the
welcomeBean. This can be achieved by changing the Main class as follows:

package com.davidsalter.masteringnb.greeter;

import java.util.logging.Level;
import java.util.logging.Logger;
import javax.naming.Context;

import javax.naming.InitialContext;
import javax.naming.NamingException;

public class Main {

com.davidsalter.masteringnb.greeter.WelcomeBeanRemote welcomeBean
= lookupWelcomeBeanRemote () ;

public static void main(String[] args) {
Main main = new Main();
main.welcome () ;

private void welcome () {
System.out.println(welcomeBean.greet ("David")) ;

private com.davidsalter.masteringnb.greeter.WelcomeBeanRemote
lookupWelcomeBeanRemote () {
try {

Context ¢ = new InitialContext () ;

return (com.davidsalter.masteringnb.greeter.
WelcomeBeanRemote) c.lookup("java:global/GreeterEnterprise/GreeterEJB/
WelcomeBean!com.davidsalter.masteringnb.greeter.WelcomeBeanRemote") ;
} catch (NamingException ne) {
Logger .getLogger (getClass () .getName () ) .log (Level.SEVERE,
"exception caught", ne);
throw new RuntimeException (ne) ;
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To test out the application, ensure that GlassFish is started and deploy the
GreeterEnterprise application by right-clicking on the project and selecting
Deploy. A notification will be displayed in the GlassFish Server Output window
when the application is deployed.

ssFisl rver Greeter (run) @ |

b
b Inte: Glasskish Server Upen Source kdition 4.1 (13) startup time : Felix (11,91bms), startup services|
b Info: Grizzly Framework 2.3.15 started im: 1ms - bound to [/0.2.0.8:7676]
=l Info: JMXStartupService has started JMXCennector on JMXService URL service:jmx:rmi://192.168.08.17:8686/]
a2l Info: Grizzly Framework 2.3.15 started im: 2ms - bound to [/0.0.0.0:8181]
Info: Registered com.sun.enterprise.glassfish.bootstrap.esgi.Embedded0SGiGlassFishImpl@588cd519 as 05Gi
Info: Grizzly Framework 2.3.15 started in: 2ms - bound to [/0.0.08.0:38088]

Info: visiting unvisited references
Info: visiting unvisited references
Info: Portable INDI names for EJB WelcomeBean: [java:global/GreeterEnterprise/GreeterEJB/WelcomeBean, ja
Info: Glassfish-specific {Nen-portable) INDI names for EJB WelcomeBean: [com.davidsalter.masteringnb.gre

WARN : WELD-000411: Observer method [BackedAnnotatedMethod] public org.glassfish.jms.injectien.JMSCDIExte
WARN : WELD-00@411: Observer method [BackedAnnotatedMethod] private org.glassfish.jersey.gf.cdi.internal.
WARN : WELD-00@411: Observer method [BackedAnnotatedMethod] org.glassfish.sse.impl.ServerSentEventCdiExte
Info: GreeterEnterprise was successfully deployed in 670 milliseconds.

Run the Greeter application by right-clicking on the Greeter project and
selecting Run.

| GlassFish Server © r Creeter (run) ']

run
Helle David
BUILD SUCCESSFUL (total time: 9 seconds)

g
b
B

In this example, we've seen how to create a stateless session bean and invoke it via
a remote instance. Creating a stateful or a singleton session bean follows the exact
same procedure, except that we specify the session type as appropriate within the
New Session Bean wizard.

Session Type:
() stateless
'i_:,il Stateful

* Singleton

[213]



Creating the Business Layer

Creating a session bean facade for entity
classes

In the previous section, we saw how we can use NetBeans to help us create business
methods within E]Bs and easily invoke EJB from client applications.

In all but the most simple application, however, we usually have a database
component and a graph of database objects modeled with the @Entity annotation
within our application.

Since one of the benefits of E]Bs is that they offer transactional support, EJBs make

a good candidate for a session facade for entity classes. A session facade is a design
pattern that abstracts the implementation of methods away from callers in order to
decouple business objects from callers. In this instance, NetBeans can create a session
facade that abstracts away all of the database functionality from clients, making

the clients unaware of how business objects are persisted. This is only one use of a
session facade though, and as a developer, we can add more methods into the facade
to provide the exact services that our clients need.

M For more information on the session fagade pattern,
<:l visithttp://www.oracle.com/technetwork/
java/sessionfacade-141285.html.

A typical database session facade provides CRUD (Create, Retrieve, Update, and
Delete) functionality to its clients. Let's take a look at how NetBeans can help us to
create a facade.

Let's assume we have a class, Customer, representing a customer in a relational
database. A simplified representation of a customer may look similar to the
following in Java code:

@Entity
public class Customer {

@Id

private long id;

private String name;

private BigDecimal creditAmount;
private String emailAddress;

public Customer () {

}

// Getters and setters omitted for brevity.
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To create a session facade for this entity, we can use the New File... wizard and
select the Session Beans For Entity Classes file type:

| JoN New File
Steps Choose File Type
;' Choose File Type Project: | O SessionFacade :
Q
Categories: File Types:

[ Bean Validation [£] Session Bean

|| Enterprise JavaBeans [£] Timer SESSiC'_ﬂ Bean

[ Contexts and Dependenc % :‘Ies;agE-Drl\ren Bean

ervice Locator

1 Java

I_I J B Object Fﬁl Caching Service Locator

- JI?\r.aTeans Jects Fﬁl Session Beans For Entity Classes

it Tacte
[54 standard Deployment Descriptor

Description:

Creates Session EJB Facade based on Entity class. This template creates
Session EJB for every Entity class with basic access methods.

Help < Back Finish | Ccancel |

The first stage in creating a session facade is to select the @Entity classes that we
wish to create a facade for.

[ JoN | New Session Beans For Entity Classes
Steps Entity Classes
1. Choose File Type Available Entity Classes: Selected Entity Classes:
2. Entity Classes . ringnb.sessionfacade.model.Customer
3. Generated Session Add >
Beans
< Remove
Add All >>
| << Remove All |

[2] Include Referenced Classes

| Help | | <Back | [ Next > ] Finish | Cancel |
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NetBeans searches through our codebase and displays a list of all the classes that
have the @Entity annotation. To continue, we must simply select the classes that we
wish to implement a facade for. If some classes reference other classes (for example,
we have @ManyToMany or @oneToMany relationships), we can easily add those by
checking the Include Referenced Classes option.

The next stage is to specify the package for our session fagade and whether we

wish to use local or remote interfaces for the generated EJB(s). Typically, we only
implement local interfaces for session facades that access database logic. This is
because we do not want a remote EJB interface to have a dependency on JPA objects
(this is simply because a database is typically a server-side object and our clients
have no knowledge of our databases).

| BN ) New Session Beans For Entity Classes
Steps Generated Session Beans
1. Choose File Type Specify the location of new Session Bean classes
2. Entity Classes
3. Generated Session Project: SessionFacade
Beans
4. Persistence Unit Location: | Source Packages =

Provider and Database .
Package: com.davidsalter.masteringnb.sessionfacade.data v

Created Files: <ClassName>Facade, <ClassName>Facadelocal for each entity class.

Create Interfaces:
@] Local

Remote

| Help | | <Back | [ Next > J Finish | Cancel |

This stage of the wizard also gives us some information on the name of the created
facade files. In the preceding example, we will have the following files created for
each entity:

* <ClassName>Facade, for example, CustomerFacade.java

®* <ClassName>FacadeLocal, for example, CustomerFacadeLocal.java
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Finally, if we have not specified a database provider and data source for our project,
the Provider and Database page will be displayed. If we're running through this
wizard for the second or more time on a particular project, this final page will not
be displayed as NetBeans will assume that we've already configured our database
connection details.

[ JoN ) New Session Beans For Entity Classes

Steps Provider and Database

Choose File Type

L N Persistence Unit Name: |SessionFacadePU
2. Entity Classes
3

Cenerated Session Specify the persistence provider and database for entity classes.
Beans q e
4. Persistence Unit Persistence Provider: | EcjipseLink (JPA 2.1)(default) &
Provider and Bein i
Database T EAIrEs jdbc,f__default| -

[2] Use Java Transaction APls
Table Generation Strategy: (¢) Create () Drop and Create () None

| Help | | <Back | Next > [ Finish J | Cancel |

Within this final page of the wizard, we specify the persistence unit name,
persistence provider, data source, and table generation strategy. All of this
information is used to create a persistence unit. For more information on persistence
units and their support in NetBeans, refer to Chapter 5, Database Persistence.

For this example, the persistence.xml file created will look similar to the following;:

<?xml version="1.0" encoding="UTF-8"?>
<persistence version="2.1" xmlns="http://xmlns.jcp.org/xml/ns/
persistence" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation="http://xmlns.jcp.org/xml/ns/persistence http://
xmlns.jcp.org/xml/ns/persistence/persistence 2 1.xsd"»>
<persistence-unit name="SessionFacadePU" transaction-type="JTA">
<jta-data-source>jdbc/ default</jta-data-sources>
<exclude-unlisted-classes>false</exclude-unlisted-classes>
<propertiess
<property name="javax.persistence.schema-generation.database.
action" value="create"/>
</properties>
</persistence-units>
</persistence>
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As shown on the Generate Session Beans page of the wizard, NetBeans creates a
fagade consisting of several files when the wizard is complete.

A session bean interface, CustomerFacadeLocal, is generated, providing the
signatures for all of the CRUD methods we will expect:

@Local

public interface CustomerFacadeLocal {
void create (Customer customer) ;
void edit (Customer customer) ;
void remove (Customer customer) ;
Customer find(Object id);
List<Customer> findAll() ;
List<Customer> findRange (int[] range) ;
int count () ;

}

This class is implemented by the customerFacade class:

@Stateless

public class CustomerFacade extends AbstractFacade<Customers
implements CustomerFacadeLocal {

@PersistenceContext (unitName = "SessionFacadePU")
private EntityManager em;

@Override

protected EntityManager getEntityManager() {
return em;

public CustomerFacade () {
super (Customer.class) ;

}

Finally, an AbstractFacade class is created if it does not already exist. This class
uses JPA to implement the CRUD methods for each facade we choose to create:

public abstract class AbstractFacade<T>
private Class<T> entityClass;

public AbstractFacade (Class<T> entityClass) {
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this.entityClass = entityClass;

protected abstract EntityManager getEntityManager () ;

public void create(T entity) {
getEntityManager () .persist (entity) ;

public void edit (T entity) {
getEntityManager () .merge (entity) ;

public void remove (T entity) {
getEntityManager () .remove (getEntityManager () .merge (entity)) ;

public T find(Object id) {
return getEntityManager () .find(entityClass, id);

public List<T> £indall() {

javax.persistence.criteria.CriteriaQuery cq =
getEntityManager () .getCriteriaBuilder () .createQuery () ;

cqg.select (cqg.from(entityClass)) ;
return getEntityManager () .createQuery(cqg) .getResultList () ;

public List<T> findRange (int[] range) {
javax.persistence.criteria.CriteriaQuery cq =
getEntityManager () .getCriteriaBuilder () .createQuery() ;
cqg.select (cqg.from(entityClass)) ;
javax.persistence.Query q = getEntityManager () .
createQuery (cq) ;
g.setMaxResults (range[l] - range[0] + 1);
g.setFirstResult (range[0]) ;
return g.getResultList () ;

public int count () {

javax.persistence.criteria.CriteriaQuery cq =
getEntityManager () .getCriteriaBuilder () .createQuery () ;
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javax.persistence.criteria.Root<T> rt = cqg.from(entityClass) ;

cqg.select (getEntityManager () .getCriteriaBuilder () .count (rt)) ;

javax.persistence.Query q = getEntityManager () .
createQuery (cq) ;

return ((Long) g.getSingleResult()) .intValue() ;

}

The Java Bean Validation framework

The Java Bean Validation framework 1.0 (JSR 303) was introduced into Java EE 6 to
allow validation constraints to be added onto Java beans. The latest release of the
Bean Validation framework, version 1.1 (JSR 349), further enhances the validation
model, allowing additional features such as method level validation and full support
for CDL

Bean Validation works by adding a constraint onto a field, method, or class in the
form of an annotation. The framework provides many constraints as well as an AP,
allowing new constraints to be developed. Some of the more common annotations are:

* @NotNull: The value of the property must not be null

* @prattern: The value of the property conforms to the specified
regular expression

* @Max / eMin: The value of the property must be an integer with the
specified maximum/minimum value

* @Future / @Past: The value of the property must be a data in the
future/ past

Of course, there are many more validation constraint annotations than these. For full
details, refer to the Bean Validation site at http://www.beanvalidation.org.

Creating a Bean Validation constraint

A lot of the time when you want to perform validation on Java Beans, the standard
validation constraints will suffice. For example, we typically want to check that a
value is not null or it has a maximum length or follows a particular pattern. In these
cases, we can use the standard constraints.

Sometimes, however, we wish to perform some other validation that just doesn't
quite fit into the standard constraints. Creating a new constraint can look daunting,
but with the help of NetBeans, creating new constraints is a straightforward matter.
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Consider the following Java bean:

public class Customer {

@Id
private long id;

@NotNull
private String name;
private BigDecimal creditAmount;

private String emailAddress;

public Customer() {

}

// Getters and setters omitted for brevity.

}

Within this class, we can see that there is a @NotNull constraint added to the name
property, ensuring that a name value is specified.

If we wanted to add a constraint onto the emailaddress property, to ensure that

the emailAddress is valid, we can do this using the New File wizard from within
NetBeans. To create a new constraint, we launch the New File wizard, select Bean
Validation Category and then choose Validation Constraint from the list of File Types.

0@ New File
Steps Choose File Type
;' ihoose File Type Project: | & BeanValidation =
aQ
Categories: File Types:
[ @ Validation Constraint

9 Enterprise JavaBeans Bean Validation Configuration
[ Contexts and Dependenc Constraint Mappings
1 Java

| lavaBeans Obiects

Description:

Creates a new constraint.

Help < Back Next > Finish | Cancel |
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After clicking on the Next > button, the Name and Location page of the wizard is
displayed. This is where we specify the details about the constraint that we wish
to add.

Here, Class Name is the name of the interface that represents the constraint
validation. In the following screenshot, Class Name of SimpleEmail will
correspond to an annotation of @SimpleEmail.

Next, we must specify the usual project, location, and package fields that are present
on most of the NetBeans New File wizards.

Finally, we can select the Generate Validator Class option. By selecting this option,
NetBeans will create a constraint with a @Constraint annotation on it. This simply
means that we have a separate class that can be used to validate a constraint. To
create a validator class, we must specify Validator Class Name and Java Type

to Validate. The validator class name is the name of the class that NetBeans will
generate to validate the constraint, whereas the Java type to validate specifies what
type of object this class will validate.

[ NN New Validation Constraint

Steps Name and Location

1. Choose File Type

cl N : SimpleEmail
2. Name and Location ass Name impetmal

Project: BeanValidation
Location: | Source Packages =
Package: com.davidsalter.masteringnb.beanvalidation.constraints A

Created File: ialter/masteringnb/beanvalidation/constraints/SimpleEmail.java

E] Cenerate Validator Class

Validator Class Mame: |SimpleEmailValidator

Java Type to Validate: |String

| Help | | <Back | Next > Finish | Cancel |
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Upon completing the wizard, NetBeans will create both the constraint and constraint
validator class. For the preceding example, these will be the SimpleEmail.java and
SimpleEmailvalidator.java classes.

The simpleEmail.java class specifies the constraint that we wish to implement.
It's basic structure is as follows:

@Documented
@Constraint (validatedBy = SimpleEmailValidator.class)

@Target ({ElementType.METHOD, ElementType.FIELD, ElementType.
ANNOTATION_ TYPE } )

@Retention (RetentionPolicy.RUNTIME)
public @interface SimpleEmail

String message () default "{com.davidsalter.masteringnb.
beanvalidation.constaints.SimpleEmail}";

Class<?>[] groups() default {};

Class<? extends Payloads>[] payload() default {};

}

The annotation is created using the @interface keyword, which is annotated by
several annotations:
* @Documented: This specifies that the annotation will be included in the JavaDoc
* @Constraint: This specifies which class will be used to validate the constraint

* @Target: This specifies whether the annotation will apply to methods, fields,
or annotations

* @Retention: This specifies that the annotation will be available at runtime

The constraint validator class, SimpleEmailvalidator.java, is initially created with
a blank implementation:

public class SimpleEmailValidator implements ConstraintValidator<Simpl
eEmail, String>

@Override
public void initialize (NewConstraint constraintAnnotation) {
throw new UnsupportedOperationException ("Not supported yet.");

@Override
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public boolean isValid(String value, ConstraintValidatorContext
context) {

throw new UnsupportedOperationException ("Not supported yet.");

}

The validator class contains two methods. The initialize () method can be used
to obtain any optional information required from the validator annotation, while the
isvalid () method returns true or false depending upon whether the constraint is
successful or not.

To complete the @simpleEmail constraint, we need to specify that the annotation is
only available to fields and not to methods or other annotations. To achieve this, we
need to amend the @Target annotation accordingly:

@Documented

@Constraint (validatedBy = SimpleEmailValidator.class)
@Target ({ElementType.FIELD})

@Retention (RetentionPolicy.RUNTIME)

public @interface SimpleEmail {

String message () default "{com.davidsalter.masteringnb.
beanvalidation.constaints.SimpleEmail}";

Class<?>[] groups() default {};

Class<? extends Payload>[] payload() default {};

}

To complete the implementation, we need to implement the isvalid () method of
the Emailvalidator.java class. For this example, checking that the e-mail address
contains an @ symbol will suffice:

This example has been chosen to showcase creating a constraint rather
o than how to validate an e-mail correctly. A full approach to validating
~ e-mail addresses can be found in the third-party libraries such as in
Q the Apache Commons EmailValidator at http://commons . apache.
org/proper/commons-validator/apidocs/org/apache/
commons/validator/routines/EmailValidator.html.

public class SimpleEmailValidator implements ConstraintValidator<Simpl
eEmail, String>

@Override
public void initialize(SimpleEmail constraintAnnotation) {
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@Override
public boolean isValid(String value,
ConstraintValidatorContext context) {
if (value == null) {
return true;

if (value.contains("@")) ({
return true;

} else {
return false;

}

The final stage of creating a custom constraint is to specify any messages that may

be returned to the client as a result of failed validation. Looking at the SimpleEmail.
java class, we can see the message property defining the name of a message within a
message bundle file:

String message () default "{com.davidsalter.masteringnb.
beanvalidation.constaints.SimpleEmail}";

For constraint validation, the message bundle file must be called
ValidationMessages.properties. To define an appropriate message for
the SimpleEmail validator, the contents of this file will look similar to this:

com.davidsalter.masteringnb.beanvalidation.constaints.SimpleEmail=This
does not appear to be a valid email address

Having created a custom validator and defined any output messages, we can now
annotate our original class to ensure that it is defined correctly:

public class Customer {

@Id
private long id;

@NotNull
private String name;

private BigDecimal creditAmount;

@SimpleEmail
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private String emailAddress;

public Customer () {

}

// Getters and setter omitted for brevity

Contexts and Dependency Injection

One of the hot new features in Enterprise Java over recent years has been the
Contexts and Dependency Injection (CDI) framework.

CDI allows us to interact with the context of objects by enabling binding to

the different lifecycle methods of stateful components using annotations such

as @PostContruct and @PreDestroy. It also provides a dependency injection
framework, allowing components to be injected into other components using the
@Inject annotation. We can choose different implementations of components to
inject at deploy time, allowing a looser coupling of components leading to better
and more structured architectures.

For more information about CDI, refer to the Java EE 6

tutorial at http://docs.oracle.com/javaee/6/

tutorial/doc/giwhb.html.

CDlI is a huge subject that can be described in entire books such as JBoss Weld CDI for
Java Platform, Ken Finnigan, Packt Publishing. In this section, we're assuming that you
are familiar with CDI.

Adding CDI support

When using CD], a special file, beans.xml, must be present in order for the runtime
to detect and initialize the CDI framework. Within an EJB JAR project, this file is
stored within the META- INF folder, whereas in a .war archive, the file is stored
within the weB- INF folder.
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NetBeans provides support for creating a beans.xml file using the standard
New File wizard.

[ JON Mew File
Steps Choose File Type
;. Choose File Type Project: | ) CDIComponents .
aQ,
Categories: File Types:
. Bean Validation beans.xml (CDI Configuration File)
7] Enterprise JavaBeans [# Qualifier Type
|| Contexts and Dependenc & Stereotype
Java @‘] Interceptor Binding Type
— | Scope Type
|| JavaBeans Objects & pe Typ
| 7] Unit Tests
Description:
Creates a new beans.xml.
lelp < Back | Next> | Finish | Cancel |

Using this wizard, we can also create other CDI components, namely:

* Qualifier Type: This defines a new @gQualifier. Qualifier types allow
different implementations of a component to be injected into other
components, for example, a JDBC or JPA factory can be defined using
different qualifier types.

* Stereotype: This defines a new @eStereotype. Stereotypes are annotations
that define a set of other CDI annotations such as scope and interceptor
bindings and alternative implementations for beans. A good use of a
stereotype would be to define a mock object, replacing an existing bean
with a mock implementation.

* Interceptor Binding Type: This creates a new @InterceptorBinding.
Interceptor bindings work with interceptors to allow methods to be invoked
around the execution of target class methods. This implements a cross-
cutting concern, and typically applies to tasks such as security or logging
where the activity being added is not related to the target methods logic,
hence the phrase cross-cutting is used.

* Scope Type: This defines a new @scope.
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CDl injection points editor support

When looking at the code that supports CDI, it can sometimes be a bit confusing
working out where components come from, and navigating between them.

NetBeans overcomes this issue by providing icons in the left gutter of the source
code editor, showing that a component is being injected into another component.

46 @Inject

47 @MongoConnection

@ MongoSettings mongoSettings;
49

In the preceding screenshot, for example, we can see that an object of type
MongoSettings called mongosettings is being injected. NetBeans displays a blue
Iin the gutter on the left-hand side of the editor window to indicate that this is an
injection point. Clicking on this icon opens the source code for the Java object that is
being injected.

The preceding screenshot also shows an example of the use of a custom qualifier to
denote a MongoConnection.

Summary

In this chapter, we looked at how to create multi-module EJB projects using both
standard NetBeans projects and Maven. We saw how these projects can contain
multiple modules and how the Maven multi-module project type is especially
powerful as it allows an almost unlimited project hierarchy to be created. We also
noted that for simpler projects, a simple .war file deployment may be sufficient
instead of a multi-module EJB project.

We looked at the different types of E]Bs that can be created within NetBeans and
created an example project to deploy an EJB and then invoke it from a remote client.
We also saw how we can use NetBeans to easily generate a session bean facade for
the existing @Ent ity classes within our applications.

Finally, we looked at some of the more advanced and newer features of Java EE.
We saw how NetBeans can help us perform bean validation and create new
bean validation constraints, and how it can be helpful when using CDI within
our applications.

In the next chapter, we'll move over to the web tier and see what features NetBeans
has to help us develop web applications.
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One of the most common uses for Java EE is to create web applications that can be
deployed to servlet containers such as Apache Tomcat, or to full-blown application
containers such as WildFly or GlassFish. In this chapter, we're going to look at some of
the tools that NetBeans provides to help developers build modern web applications.

We're going to look at the following topics in this chapter:

* Creating/configuring web projects

* Configuring application servers

*  Web project run options

* Creating Spring Web MVC projects

* Adding components to web applications
* (CSS preprocessors

* JavaScript support

Creating web projects

NetBeans provides first class support for developers wishing to write web applications
whether they are simple HTML websites or complex Java web applications using
HTML, JavaScript, and backend Java code, or anywhere in between.

As with enterprise projects we saw in the previous chapter, NetBeans provides the
ability to create projects using either NetBeans project templates (based upon Apache
Ant) or as Maven applications.
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To create and run a web application, we need to have an application server we can
deploy and run the application on. The Java EE distribution of NetBeans comes
bundled with GlassFish Server Open Source Edition Version 4.1 and Apache
Tomcat 8.0.15. GlassFish allows developers to deploy full Java EE stack applications,
including EJB and JMS among other Java EE technologies. Tomcat is more focused
on the web tier and is the de facto standard for Spring applications.

The application servers registered for web (and EJB) deployment are listed within
the Servers node of the Services window:

Projects | Files |Services | Tasks |
» E Databases
b $ Web Services
v
2 Apache Tomeat or TomEE
&5 GlassFish Server
»> I{ﬁk Maven Repositories

From within this window, we can start and stop application servers and view

the applications that are deployed to them. Different application servers provide
additional functionality, for example, with GlassFish, we can also view the admin
console or update center for the application server.

If GlassFish and Tomcat are not the application servers of choice, we can easily add
new application servers to be controlled from within NetBeans.

Configuring application servers

The easiest way to add and configure an application server is directly from within the
Services window by right-clicking on the Servers node and selecting Add Server....
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[ JON ] Add Server Instance

Steps Choose Server

1. Choose Server

5 Server: |Apache Tomcat or TomEE

GlassFish Server
JBoss Application Server
Oracle WebLogic Server

\WildFly Application Server

Mame: |WildFly Application Server

lelp < Back Next > Finish | Cancel |

Selecting this option displays the Add Server Instance wizard, the first stage of
which is to select the new server type. In this list, the most common Java application
servers are displayed:

* Apache Tomcat or TomEE: This option allows us to configure a Tomcat
application server (http://tomcat .apache.org/) or an Apache TomEE
application server (http://tomee.apache.org/). NetBeans is supplied
with Apache Tomcat 8.0.15, so newer instances of Tomcat can be configured
via this option. Apache TomEE is a full Java EE Web Profile application
server composed of Apache Tomcat and other Apache components (such as
OpenE]B and MyFaces JSF). Since TomEE is based upon Tomcat, it can be
configured and controlled from within NetBeans in the same way as Tomcat.

* GlassFish Server: This is the reference implementation of Java EE. Prior to
version 4.1, Oracle provided a fully supported production-ready version
of GlassFish that could be configured via this option within NetBeans.
Since Oracle stated that they will not support a production-ready version
of GlassFish, Payara (http://www.payara.co) has taken up the challenge
and provides 24/7 support for GlassFish using Payara Server. This server
is based upon GlassFish and is indeed a drop-in replacement for GlassFish.
As such, Payara Server can be added and configured from within NetBeans
using this option.
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* JBoss Application Server: JBoss was one of the first Java EE application
servers. Versions 4, 5, 6, and 7 of JBoss application server can be configured

using this option.

* Oracle WebLogic Server: WebLogic is Oracle's fully supported application
server and is described as "#1 Application Server Across Conventional and

Cloud Environments".

* WildFly Application Server: WildFly (http://wildfly.org/) is the
successor to JBoss Application Server and is RedHat's community-supported

Java EE 7 application server.

Upon choosing an application server, the Add Server Instance wizard continues and

requires details of the server instance to be configured. The first stage of this is to

configure the location of the application server. The following screenshot shows an

example of configuring WildFly 8.2.0 within NetBeans:

[ NN Add Server Instance

Steps Server Location

1. Choose Server
2. Server Location
3. Instance Properties

Server Location: plications fwildfly-8.2.0.Fina

Server Configuration: |iguration/standalone-full.xm

| Help | | <Back | [ Next > ] | Finish

Browse...

Browse...

Cancel
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Upon specifying the application server location, NetBeans continues and allows
any additional configuration data to be specified. In the case of WildFly, this is the
Domain, Host, and Port of the application server instance.

® ® Add Server Instance
Steps Instance Properties
1. Choose Server Select Server Configuration
2. Server Location
3. Instance Properties Domain: standalone =
Domain Path: | /Applications fwildfly-8.2.0.Final/standalone
Host: localhost
Port: 8080
Help < Back Next > [ Finish | Cancel

Creating a web application

Having configured a new application server or selected one of the existing GlassFish
or Tomcat instances, we can create a web application.

We can also define new application server instances while creating web projects. So,
if you've forgotten to define a server or wish to use a different server, they can be
configured in the New Project wizard.

In a similar fashion to how we created EJB projects in Chapter 7, Creating the Business
Layer, NetBeans allows us to create both NetBeans-formatted web projects and
Maven web projects. NetBeans projects are based upon Apache Ant and provide

an excellent quick start when developing web projects. With a Maven project,
however, we gain all of the advantages of Maven, including different archetypes,
dependencies, and ease of build/deployment on other machines (including
continuous integration).

Let's first take a look at the NetBeans standard project types for web applications.
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Creating a NetBeans web application

To create a NetBeans web application, we use the standard New Project wizard and
select Java Web from this list of Categories:

[ NN ) New Project

Steps Choose Project

1. Choose Project
2. ..

Q

Categories: Projects:
7 Java ) Web Application
7 JavaFX & Web Application with Existing Sources
lljava Web &Y Web Free-Form Application
| Java EE
| HTMLS
| Node)s Projects
| Maven
| NetBeans Modules
» | ] Samples

Description:

Creates an empty Web application in a standard IDE project. A standard
project uses an IDE-generated build script to build, run, and debug your
project.

Help < Back | Next> | Finish Cancel

NetBeans then provides the following project types:

Web Application: This creates a new empty web application using an
IDE-generated Ant build script.

Web Application with Existing Sources: This creates a new web application
using an IDE-generated Ant build script. This option allows the user to
specify the location of the existing sources for a web application and is useful
when an application has been developed outside NetBeans.

Web Free-Form Application: This imports an existing Ant-based web
application into NetBeans. This option allows the user to specify the locations
of the web content, Java source, and Java test sources. The project-specific
Ant options (Build, Clean, Test, for example) can then be mapped to the
appropriate NetBeans menu and keyboard shortcuts.
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In addition to specifying project types and locations, NetBeans allows us to specify
any additional project options such as additional frameworks that are to be used by
the web application. Both the Web Application and Web Application with Existing
Sources project types allow us to configure additional frameworks. Let's now create
a standard web project and see what options we have to configure the project.

After launching the New Project wizard and selecting to create a web application,
NetBeans displays the Name and Location page where we can specify the project
name, location, and whether we want to use a dedicated folder for storing libraries
used by the application.

[ NON ) New Web Application

Steps Name and Location

1. Choose Project q : [

2. Name and Location Project Name: WebApplication

3. Server and Settings . . :

4. Erameworks Project Location: | ts/Packt/Mastering NetBeans/Code/Chapter8| | Browse...

Project Folder: ing NetBeans/Code/Chapter8/WebApplication

|_| Use Dedicated Folder for Storing Libraries
Libraries Folder Browse...

Different users and projects can share the same
compilation libraries (see Help for details).

| Help | | =Back | [ Next > ] Finish | Cancel |

The Use Dedicated Folder for Storing Libraries option allows us to specify a folder
outside the project's structure that can be used for storing any third-party JAR files
that are to be used by this (or other) applications. This option is useful when the
project you are working on is to be accessed by more than one developer as it makes
it easy to share libraries between different instances of a project.
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Upon defining a project's name and location, NetBeans allows us to configure the
server that the application is to be deployed against along with the version of Java
EE to use and whether we wish to add the web application to an existing enterprise
application. If we choose to add the web application to an enterprise application, the
generated .war file will be added into the enterprise application's . Ear file. If we
choose not to add the web application to an enterprise application, NetBeans will
generate a standalone . war file for deployment.

The Java EE version depends upon the application server that is selected. For
example, GlassFish 4 and WildFly 8 will allow Java EE 7 Web profile to be selected
for web applications.

Finally, we can specify the context path of the application we are creating. This is the
address that the application will deployed to and accessible from within a browser.

[ ] [ ] New Web Apgplication

Steps Server and Settings

1. Choose Project Add to Enterprise Application: | <None>

2. Name and Location

3. Server and Settings

4. Frameworks Server: WildFly Application Server : | Add.. |

Java EE Version: | JavaEE 7 Web 3|

Context Path: {WebaApplication

| Help | | <Back | [ Next > ] | Finish | | Cancel |
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After specifying the settings for a web application, NetBeans prompts for any
frameworks that may be used within the web application.

[ NON ) New Web Application

Steps Frameworks

1. Choose Project Select the frameworks you want to use in your web application.
2. Name and Location »

3. Server and Settings B Spring Web MVC

4. Frameworks JavaServer Faces

Struts 1.3.10
Hibernate 4.3.1

Spring Web MVC Configuration
== Configuration
i

Spring Library

v Include JSTL

| Help | | =Back | Next > [ Finish ] | Cancel |

NetBeans allows the following frameworks to be specified:

* Spring Web MVC: This option allows a Spring Web MVC application
to be created using either Spring 4.x or 3.x. The configuration tab provides
the options to specify the name of Spring's dispatcher servlet and its
mappings. The option to include the JSTL library within the web application
is also provided.

u For more information on Spring Web MVC development, check
~ out the Spring home page at http://spring. io. We will look
Q at the alternative ways of creating Spring Web MVC applications
later in this chapter.
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Java Server Faces: Java Server Faces (JSF) is the standard view technology
for Java EE web applications. When selecting to use JSF within an
application, NetBeans provides the option of specifying which version of
JSF to use. We can opt to use Server Library (one that is supplied with our
chosen application server), Registered Libraries (one that is registered
within NetBeans, typically JSF 2.2 or JSF 1.2) or Create New Library. When
creating a new library, we can select a set of . Jar files that makes up the
library along with a name to give the new library.

JavaServer Faces Configuration

Libraries | Configuration  Components

Server Library: J5F 2.2
(®) Registered Libraries: | ISF 2.2 ™
(") Create New Library

JSF Folder or JAR: Arowse

Library Name:

Configuration: This tab allows us to configure the JSF Servlet URL
pattern to be used by JSF. This defaults to /faces/*, but can be
changed to any other appropriate JSF mapping such as *.jsf

or * .page.

JavaServer Faces Configuration

Libraries| Configuration | Components

15F Servlet URL Pattern: | /faces/™

Preferred Page Language: Facelets

[238]




Chapter 8

Components: Finally, we can specify which JSF component libraries
we wish to use within the web application. We can choose from

PrimeFaces, ICEFaces, and RichFaces. Clicking on the More... button
to the right of each libraries' name allows us to create the relevant
component library's within NetBeans. NetBeans comes bundled with
the libraries for PrimeFaces 5, but for ICEFaces and RichFaces, the
component libraries need to be downloaded prior to the configuration
so that the relevant libraries can be created successfully.

JavaServer Faces Configuration

Libraries | Configuration| Components

Select JSF component suites to set up for your web application.

B FrimeFaces
[ ] 1cEfaces
[ ] RrichFaces

Mare...

Mare...

Struts 1.3.10: Struts is one of the oldest web frameworks for Java web

applications, however, NetBeans still provides support for it. When selecting
Struts, we can configure the action URL pattern for the Struts action servlet.
This defaults to the typical configuration of *.do, but can be configured to any
other reasonable value. We can also configure the Struts application resource.
For more information about Struts, refer to https://struts.apache.org/.

Struts 1.3.10 Configuration

Action Servlet Name: | action
Action URL Eattern: = dg

Application Resource: | com.myapp.struts.ApplicationResource

[ ] Add Struts TLDs
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* Hibernate 4.3.1: The final framework we can add to our application is
Hibernate. It is an open source Object Relational Mapping framework used
to map Java classes to relational databases. When configuring Hibernate, we
can select a database connection; NetBeans will then automatically select the
appropriate database dialect for Hibernate to use. The Database Connection
dropdown lists all the database connections that have been defined within
NetBeans and also provides the facility to create new connections. Please
refer to Chapter 5, Database Persistence, for details on how to configure
database resources within NetBeans.

Hibernate 4.3.1 Configuration
Database Connection: | jdbc:derby://localhost:1527/sample [app on APFP] v

Database Dialect: org.hibernate.dialect.DerbyDialect

Modifying a NetBeans web application

After creating a web application, the chances are very high that we want to

add additional frameworks into the application. We can do this manually by
adding additional libraries into a web application and then adding any necessary
configuration files.

Fortunately, NetBeans allows us to easily add any of the preceding frameworks into
a web application in the same way as when the application was created.

By accessing the project properties (right-click on the project in the Projects window
and select Properties), we can change which frameworks are used in the project.

[ ] [ ] Project Properties - WebApplication
Categories:
@ Spurces Used Frameworks:
< Frameworks Hibernate 4.3.1 Add ...
@ Libraries Spring Web MVC
@ JavaScript Files
@ (S5 Preprocessors
¥ © Build
2 Compiling
@ Packaging
@ Documenting
@ Run
@ License Headers Spring Web MVC Configuration
@ Formatting
- Configuration |
Spring Library: | Spring Framework 4.0.1
EI Include JSTL
[ Help | | cancel | [ oK |
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In the Project Properties dialog, selecting the Frameworks category displays a list
of the frameworks that we have already added into an application and provides
the option to add any of the recognized frameworks (JSF, Struts, Spring Web MVC,
Hibernate) into the application if they are not already added.

Creating a Maven web application

In the previous section, we've seen how we can create a NetBeans web project and
add different frameworks into the application. The list of frameworks that we can
add, however, is fairly limited, and we're restricted by the versions that NetBeans
provides. To give us better control over the contents of web applications, we can
create them as Maven projects.

To create a Maven web project, we have two options:

* Create a Maven web project

* Create a Maven project from Archetype and select one of the many different
web project types

The first of these options creates a Maven web application project. This option
is accessible within the New Project wizard by selecting Maven from the list of
Categories and Web Application from the list of Projects.

[ NON ) New Web Application
Steps Name and Location
1. Choose Project . .
2. Name and Location Project Name: mavenweb
3. Settings . L N
Project Location: |1ents/Packt/Mastering NetBeans/Code/Chapte Browse...
Project Folder: /Mastering NetBeans /Code/Chapter8/mavenw
Artifact Id: mavenweb
Group Id: com.davidsalter.masteringnb
Version: 1.0-SNAPSHOT
Package: com.davidsalter.masteringnb.mavenweb| (Optional)
Help < Back [ Next> | Finish Cancel
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Upon selecting to create this type of web project, we are first asked for the
following information:

* Project name

* Project location
* Maven group ID
* Version

* Default package

After entering this information, NetBeans asks for the server to deploy and run the
application against together with the version of Java EE to build the project against.
These are the same options as when creating a NetBeans web project.

When creating a Maven web project, we are not given the option of specifying

the context root of the web application. The context root defaults to the name of
the generated .war file, which is typically the project name concatenated to the
project version. For example, if we deploy the application created in the preceding
screenshot, the URL to access the application will be: http://localhost:8080/
mavenweb-1.0-SNAPSHOT/

The simplest way that will work with all application servers is to change the name
of the generated .war file to the name of the context root that is required. So,

for example, to change the context root to be the same as the artifactId, add a
<finalName /> element into the pom.xml file:

<builds>
<finalName>${artifactId}</£finalName>

</build>

Different application servers have different techniques for setting the context root for
an application. For WildFly, for example, changing the context root requires adding a
WEB-INF\jboss-web.xml file with the following contents:

<?xml version="1.0" encoding="UTF-8"?>

<jboss-web version="8.0"
xmlns="http://www.jboss.com/xml/ns/javaee"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
Xsi:schemaLocation="http://www.jboss.com/xml/ns/javaee
http://www.jboss.org/schema/jbossas/jboss-web 8 0.xsd">

<context-root>/mweb</context-root>
</jboss-web>

Fortunately, NetBeans helps us here again as we can set the context root from within
the project's Run options.
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The web project's Run options

Right-clicking on a project in the Projects window and selecting Properties displays
the Project Properties page. Selecting Run from the list of Categories displays the

project's Run options.

[ JoN ) Project Properties - mavenweb
Categories:
2 General Server : | WildFly Application Server 3
¥ O JavaScript Frameworks
© Require)s Java EE Version : | Java EE 7 Web 3
@ Sources
2 Configurations Context Path : Jmweb]|
2 Frameworks . o
2 JavaScript Files (e.g. /fadmin/login.jsp)
@ (5SS Preprocessors Relative URL -
¥ © Build
2 Compile Browser: | & IDE's default browser =
2 Run
2 Actions
Display Browser on Run
2 License Headers o R
¥ @ Formatting .
Copy Static Resources on Save
@ CheckStyle Formatting o 2
@ Hints ™ Deploy on Save
If selected, files are compiled and deployed when you save them.
This option saves you time when you run or debug your application in the IDE.
|_| Always perform build before running application
Learn More about Deploy On Save feature in Maven projects
| Help | | Cancel | [ OK ]

This page displays the options that are available to control how an application is

deployed and executed.
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The first two options allow the server and Java EE version to be configured for
the application. When changing the Java EE version, a notification is displayed,
indicating that there could be potential problems when changing the versions of
Java EE:

[ JON Question

You are changing Java EE version. Please
be aware about possible consequences.
Your project might not be deployable
anymore if the selected server doesn't
support choosen version.

Also note that changing this value doesn't
make any changes in your project
configuration (pom.xml will still reffer to
the original Java EE jar file etc.)

¥ Show this warning next time

Cancel ' OK '

Consider, for example, if you have developed a Java EE 7 application and you
change the supported Java EE version to Java EE 5. The Java EE 5 version supports
far fewer features than Java EE 7, so your code base will likely be referencing
features that do not exist. Care should also be taken when changing the application
server as there may be some features that are implemented slightly differently in
alternate application servers. NetBeans doesn't warn about changing the server, but
the same consideration needs to be thought of when changing the version of Java EE.

Next, we have the context path of the application. You'll remember that, in the
previous section, we stated that the default context path of a Maven web application
consists of artifactId and the version number, but we can easily change it by
modifying the name of the generated .war file. We also gave an example of how to
change the context path in WildFly. Changing the context path setting modifies a
web application accordingly for the specified application server. So, for example,

if we modify the context path for an application we are deploying to WildFly, the
appropriate entries will be changed in the WEB-INF\ jboss-web. xml file.
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The relative URL and browser to use when running the application are configured
next. The relative URL specifies the address relative to the context path that

will be opened within the browser. So, for example, to open the page, http://
localhost :8080/mweb/manage/console.jsf, we would set Context Path to /

mweb and Relative URL to /manage/console. jsf. By default, the operating system's
default browser is opened (whether it is Firefox, Safari, Chrome, or something else).
The browser can be changed to open inside NetBeans by selecting Embedded WebKit
browser. With this option selected, a new tab is opened within NetBeans when the
application is executed and the page is rendered directly inside the IDE tab. For testing
mobile applications, a connected Android device or emulator can be selected. For
advanced debugging, Chrome with NetBeans Connector can be selected.

Finally, within the Run options, we can specify what to do when we run and save an
application. Display Browser on Run tells NetBeans to open up the defined browser
when the application is executed. This defaults to on, but if we are developing a
JAX-RS application, for example, we may wish to configure this to be off so that a
browser window is not opened every time we deploy the application. Copy Static
Resources on Save enables NetBeans to copy non-Java resource files to the build
directory whenever files are saved. This option defaults to on when the Deploy on
Save option is selected. Deploy on Save causes NetBeans to attempt to hot-deploy
the application when any files are saved, irrespective of whether they are static (for
example, .html or .css) or Java source code files. This option defaults to on and

can help to save considerable time as NetBeans performs a hot deploy (the .war file
is deployed without having to stop and start the application server). When turning
off the Deploy on Save option, NetBeans provides a warning about the possible
consequences. If this option is turned off, any modified files will not be deployed

to the application server and you are manually responsible for deploying your
application to the server. For large applications that can take a long period of time to
deploy, it is sensible to turn off the automatic deployment on saving files.

[ JoN | Question

You are trying to turn deploy on save feature off.
Please be aware about possible consequences.
Your files won't be redeployed immediately after the

save which means you will be responsible for
redeployment of the application content every time
when you want to see actual state of sources on
SErver.

Because of that it is highly recommended to turn
option called "Always perform build" on, so you will
need only to Run application and NetBeans will take
care about automatic rebuild of sources before
deployment.

¥ Show this warning next time

Cancel [ ok |
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Finally, we can specify that NetBeans will always perform a build before running
the application. With this option selected, NetBeans will perform a build of the
application before running it. This defaults to off, but can be turned on if, for
example, you have a suite of tests that you wish to run as a part of your build
before running an application.

Adding components to a web application

Once a web application project has been created in NetBeans, either as a standard
NetBeans project or a Maven project, we can add additional components into the
project. These components can be anything from frontend code such as HTML or
CSS files, server-rendered code such as JSF pages, or general utility classes such as
service locators that can help when developing applications.

Using the New File wizard and selecting the Web category, we can add the
following types of files:

* JSP: This creates a new JSP page or JSP segment using either standard or
XML-based JSP syntax.

* JSF Page: This creates a new JSF page using either Facelets or JSP as the
view engine.
* Servlet: This provides the ability to create a new servlet. The servlet

can be optionally registered within the web . xml file or can be registered
using annotations.

* Filter: This provides the ability to create a new filter. The HTTP request
mappings or servlet that apply to the filter can be specified. The filter
declaration can optionally be registered within the web .xm1 file.

* Web Application Listener: This creates a web listener class, implementing
one or more of the following interfaces:

[e]

Context Listener

°  Context Attribute Listener

°  HTTP Session Listener

°  HTTP Session Attribute Listener

o

Request Listener

o

Request Attribute Listener

*  WebSocket Endpoint: This provides the ability to create a web socket
endpoint at a specific URIL

* HTML: This creates an empty HTML page.
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XHTML: This creates an empty XHTML page.
Cascading Style Sheet: This creates an empty CSS file.
JavaScript File: This creates an empty Java Script file.

JSON: This creates a JSON file (a default entry is added to show the format
of the file).

Tag Handler: This provides the ability to create a tag handler class used
for creating JSP tags extending either javax.servlet.jsp.target.
SimpleTagSupport Or javax.servlet.jsp.tagext.BodyTagSupport.

Tag Library Descriptor: This creates a tag library descriptor file.
Tag File: It creates a JSP 2.0 tag file.

Service Locator: This creates a class representing an instance of the J2EE
Service Locator design pattern.

Caching Service Locator: This creates a class, representing an instance of the
J2EE Caching Service Locator design pattern.

JSF Pages from Entity Classes: This creates a set of JSF pages (including
page and JPA controllers) based upon a set of the @Entity classes.

Standard Deployment Descriptor (web.xml): This creates a standard web.
xml file within the project's weB- INF folder.

NetBeans also provides wizards within other categories that allow us to quickly add
components into a web application. Some of the file types that can be created within
one category are duplicated in different categories. The resultant files that are created
are the same, but NetBeans simply puts them into multiple categories to make
finding them easier. For example, we can create an HTML file from within either the
Web or HTMLS5 category.

From within the HTMLS5 category of the New File wizard, we can create the following;:

HTML File: This creates an empty HTML page.
JavaScript File: This creates an empty JavaScript file.
Cascading Style Sheet: This creates an empty CSS file.

Sass File: This creates and configures an empty Sass file. We will discuss Sass
files and their support in NetBeans later in this chapter.

LESS File: This creates and configures an empty Less file. We will discuss
Less files and their support in NetBeans later in this chapter.

JSON File: This creates a JSON file (a default entry is added to show the
format of the file).
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RESTful JavaScript Client: This creates a JavaScript client with the ability

to consume a RESTful web service. This can be a useful starting point

for a web application that communicates with the server via web services.
We will discuss web services further in the Chapter 9, Creating and Consuming
Web Services.

Gruntfile.js: This creates a JavaScript Grunt file. This file type is useful for
JavaScript developers who wish to perform multiple tasks such as minifying
JavaScript and CSS files, running JavaScript tests, and so on. Roughly
translated, a grunt file provides similar facilities to an Ant file within the
Java ecosystem.

Finally, NetBeans provides facilities for creating components used by different
frameworks, namely JSF, Struts, and Spring (although the Spring support is more
geared towards Spring 3 than Spring 4).

Within the JavaServer Faces category of the New File wizard, NetBeans allows us
to create:

JSF Page: This creates a new JSF page using either Facelets or JSP as the
view engine.

JSF Managed Bean: This creates a new JSF Managed Bean. The name and
scope of the bean can be specified and optionally registered within the
faces-config.xml file for the project.

JSF Faces Configuration: This creates a new faces-config.xml file in the
WEB- INF folder of the project.

JSF Composite Component: This creates a JSF 2 composite component.

JSF Pages from Entity Classes: This creates a set of JSF pages (including
page and JPA controllers) based upon a set of the @Ent ity classes.

JSF Resource Library Contract: This creates a JSF Resource Library Contract,
optionally creating an initial template. The initial template specifies a header,
footer, left and right sidebars, and main content, and can be created using
either CSS or HTML tables for the layout.

JSF Faces Component: This creates a new class annotated with
@FacesComponent.

Facelets Template: This creates a new template, specifying a header, footer,
left and right sidebars, and main content. The template can be created using
either CSS or HTML tables for the layout.

Faces Template Client: It creates a new JSF Facelets template client based
upon an existing template.
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Within the Struts category of the New File wizard, NetBeans allows us to create:

e Struts Action: This creates a new Struts action class

¢ Struts ActionForm Bean: This creates a new Struts Act ionForm bean

Since 2013, the Apache Struts 1.x has reached its end of life and is

no longer officially supported. For more information on Struts 2,
’ refer to http://struts.apache.org.

Finally, the Spring Framework category of the New File wizard allows us to create:

* Spring XML Configuration File: This creates an empty Spring
configuration file

* Abstract Controller: This creates a Spring Web MVC controller
class that extends from org. springframework.web.servlet.mvc.
AbstractController

* Simple Form Controller: This creates a Spring Web MVC controller
class that extends from org. springframework.web.servlet.mvc.
SimpleFormController

Note that although NetBeans allows us to create
AbstractControllers and SimpleFormControllers, these are
*  not necessarily the best way to create controllers in modern versions
of Spring. For example, SimpleFormController was deprecated
"~ in Spring 3.0. For more information on the latest version of the Spring
Framework and how to build controllers in its web-based counterpart,
Spring Web MVC, refer to http://spring. io.

Creating Spring web applications

So far, we've covered creating web applications, with the primary focus on standard
Java EE. NetBeans, however, also provides support for creating Spring applications.
The NetBeans support for Spring applications, however, is not completely up to date
with the latest version of Spring, so as well as highlighting the features available

to a Spring developer, we'll also discuss a more up-to-date way of creating Spring
applications in this section.
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An empty Spring application in NetBeans can be created using the standard New
Project wizard we've discussed earlier in this chapter. On the Frameworks page
of the New Web Application wizard, NetBeans allows Spring to be configured.

[ NN Mew Web Application

Steps Frameworks

1. Choose Project Select the frameworks you want to use in your web application.
2. Name and Location »

3. Server and Settings £ Spring Web MVC

4. Frameworks JavaServer Faces

Struts 1.3.10
Hibernate 4.3.1

Spring Web MVC Configuration

Configuration |

Spring Library: | Spring Framework 4.0.1 >

[2] Include JSTL

| Help | | <Back | Mext = [ Finish | | Cancel |

Upon selecting the Spring Web MVC framework, NetBeans allows the version of the
Spring Library to be configured. NetBeans provides options for using Spring 4.0.1
and Spring 3.2.7, depending upon the version of the Spring Framework that you

are targeting. These versions will get updated with new releases of NetBeans. For a
more fine-grained control of the versions of NetBeans, and greater control over all of
the versions of third-party libraries, a Maven project is recommended rather than a
standard web application.

If you are using JSP syntax for a Spring Web MVC application, you'll probably want
to check the Include JSTL checkbox to add JSTL support to the application. When
selected this will add the JSTL libraries into the web application, adding both the
jstl-impl.jar and jstl-api.jar libraries.
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Finally, when creating a Spring Web MVC application, the Configuration tab allows
the name of the dispatcher servlet to be defined along with its servlet mapping.

| Libraries

Dispatcher Name: dispatcher

Dispatcher Mapping: | *.htm

In the preceding screenshot, the dispatcher servlet is called dispatcher and has a
mapping of * . htm. NetBeans creates the relevant sections within the application's
web . xml file to support Spring;:

<servlets>
<servlet-name>dispatcher</servliet-name>
<servlet-class>

org.springframework.web.servlet.DispatcherServlet

</servlet-class>
<load-on-startup>2</load-on-startup>

</servlet>

<servlet-mappings>
<servlet-name>dispatcher</servliet-name>
<url-pattern>*.htm</url-patterns

</servlet-mapping>
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NetBeans creates that classic Spring structured application creating a sample view
(index. jsp) within the WEB- INF/jsp folder of the application. An application
context file for the dispatcher servlet is created at WEB- INF/dispatcher-servlet.
xml (the name here depends upon the name of the dispatcher servlet, for example,
if we'd defined the dispatcher servlet to be called myapp, the corresponding
configuration file would have been named WEB- INF/myapp-servlet.xml). Finally,
an application context XML file is created at /WEB-INF/applicationContext .xml
where Spring beans can be defined.

¥ g5pringWeb
¥ [GigWeb Pages
¥ | |gWEB-INF
¥ gisp
E"_EI index.jsp
@ applicationConte xt. xml
@ dispatcher-serviet.xml
IE web.xml

E"_EI redirect.jsp

Changing the version of Spring used

When creating a web application with Spring support, NetBeans provides the
options of using Spring 4.0.1 or Spring 3.2.7. Given that the Spring Framework is
constantly being upgraded with new features and new fixes (for example, Spring 4.2
has now been released), we would probably want to use the latest version of Spring
within an application. How can we do this? If we're using Maven, we can simply
change the versions of the libraries we wish to use within the pom. xm1 file. If we're
developing a NetBeans web application, however, we need to update the library that
defines all of the Spring .Jars and dependencies.

To access the libraries used within the application, we must access the project's
Properties. This is achieved by right-clicking on the project within the Projects
window and selecting Properties. On the Properties screen, selecting Libraries
from the list of Categories displays all the libraries used within the application.
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[ ] [@] Project Properties - SpringWeb
Categories:
@ Sources Java Platform: | JDK 1.8 (Default) 3| | Manage Platforms... |
@ Frameworks
< Spring Framework Libraries Folder: | Browse... |
g Loraries|
@ JavaScript Files W= Processor | Compile Tests = Run Tests |
@ (55 Preprocessors
¥ 2 Build Compile-time Libraries:
2 Compilin
. Packz ing Name Package | Add Project... |
5 b ging & spring Framework 4.0.1 ™
ocumenting sTL1.2.2 ~ | AddLibrary... |
< Run e
@ License Headers [ Add JAR/Folder |
@ Formatting -
Edit
Remove
Move Up
Move Down
|  Help | | Cancel | [ OK ]

Within the Project Properties window, we can add new dependencies to a project
(this is not specific to web projects, but can be done on any type of NetBeans project).
We can add a project, a library, or a .Jar file/folder as a dependency. This works
similar to the way Maven projects use dependencies so that we can have one

project depending upon some other code, which is possibly written by a third

party altogether.

For example, if we create a MyWebApp project and add a dependency to the MyEJBApp
project, we could define a set of E]Bs within the MyEJBApp project and access them
from MyWebApp.

To change the version of a framework being used by an application, we have
two choices:

* Create a new library for the new version of the framework and set that as a
dependency instead of the original library being used

* Edit the existing library and change the set of . Jar files references within it
to those of the new version of the library
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The choice of options here depends on whether the changes to the library are
significant and whether we'll possibly need to use the old version of the framework.
In the case of Spring, we have two libraries defined within NetBeans. We have the
Spring 4.0.1 and Spring 3.2.7 library. The creators of NetBeans decided that when
writing a Spring application, we would want to target the application at either
Spring 3 or Spring 4. In this case, we can simply add the Spring 3 or Spring 4 library
to an application to add the required support. Since its quite likely that we may want
to create different applications, targeting different versions of Spring, in this case,
we would probably be better off updating one of the existing Spring libraries rather
than creating a new one. For example, we could change the Spring 4.0.1 library

to reference Spring 4.2.0 (the latest version). This way, we still have two Spring
libraries, with one targeting Spring 3 and the other, Spring 4.

So, how do we update a library? Within the Libraries section of the project's
properties, we must select the library to update and then click on the Edit button.
This causes the Customize Library dialog to be displayed.

®_® Customize Library
Library Name: Spring Framework 4.0.1
Library Location: Global Libraries

sz Sources | Javadoc |

Library Classpath:

JApplications /NetBeans/NetBeans 8.0.2.app/Cor | Add JAR/Folder...
JApplications/MetBeans/MNetBeans 8.0.2.app/Con
JApplications/MetBeans/NetBeans 8.0.2.app/Con Add URL...

JApplications/MetBeans/NetBeans 8.0.2.app/Con
JApplications/MetBeans/MNetBeans 8.0.2.app/Con
JApplications/MetBeans/NetBeans 8.0.2.app/Con
JApplications/MetBeans/NetBeans 8.0.2.app/Con
JApplications/NetBeans/NetBeans 8.0.2.app/Con Move Up
JApplications/MetBeans/MNetBeans 8.0.2.app/Con
JApplications/MNetBeans/NetBeans 8.0.2.app/Con | Move Down
JApplications/MetBeans/MNetBeans 8.0.2.app/Con
JApplications/MetBeans/NetBeans 8.0.2.app/Con
JApplications/MetBeans/MNetBeans 8.0.2.app/Con

Remove

| Help | | Cancel | [ 0K J
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In this dialog, we can select . Jar files from the Library Classpath list and click on
the Remove button to remove them from the library.

& The Library Classpath list allows multiple . Jar files to be selected
at one time and then removed or moved up/down.

Once we've removed all of the old versions of a library, we can click on the Add JAR/
Folder... button and browse for the updated version of the library's . Jar files.

If the order of the . Jar files in the library is important (for example, if we always
want a particular . Jar file to be accessed before another), we can change the
ordering by selecting an entry in the Library Classpath list and clicking on either
the Move Up or Move Down buttons.

In addition to specifying the . Jar files within a library, we can also define

the sources and JavaDoc used by the library. Defining the source code and
documentation for a library helps when writing applications against it as we can
debug into the source code and get the pop-up tips, showing how APIs work. It's
recommended to enter this information for third-party libraries if at all possible.
With the default Spring libraries used within NetBeans, however, this information
is not specified as there are no source code or documentation files defined.

When updating the Spring libraries (or any other libraries for that matter), it's
recommended to update these sections.

Finally, if the version of the library has changed (for example we've upgraded from
Spring 4.0.1 to Spring 4.2.0), we can change the library name appropriately.

Spring application development shortcuts

After creating a Spring application, is there any other support that NetBeans
provides to make development easier?

As discussed earlier, the New File wizard in NetBeans allows us to create both
controllers (based upon AbstractController and SimpleFormController). These
two options do a little more than creating new classes. Of more interest, however, is
the ability to create new Spring XML configuration file(s).
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When using XML configuration files for Spring, it's a best practice to store different
facets in different configuration files. For example, all the database-related beans
would be stored in one configuration file, while all the web-related beans would

be stored in a different configuration file. Each configuration file within a Spring
application can make use of different Spring namespaces. These allow us to define
what we can specify within the XML file. Getting the namespaces correct within
XML files is critical, and can be prone to errors when entered manually. Fortunately,
the New File wizard provides the option to select which Spring namespaces are
required when creating an XML configuration file.

On the final page of the New File wizard when creating Spring configuration files,
we are presented with a list of Spring namespaces from which we can choose those
that are required for the new file.

[ JON MNew File

Steps Spring namespaces

1. Choose File Type aop - http:/ /www.springframework.org/schemafaop

2. Name and Location ¢ - http:/ jwww.springframework.org/schema/c

3. S5pring namespaces context - http:/ /www.springframework.org/schema/ context

flow - http:/ /www.springframework.org/schema fwebflow-config
Jjee - http:/ /www.springframework.org/schema/jee

Jjms - http:/ /www.springframework.org/schema/jms

lang - http:/ f'www.springframework.org/schema,lang

osgi - http:/ fwww.springframework.org/schema fosgi

p - http:/ /www.springframework.org/schema/p

B tx - http:/ fwww.springframework.org/schema ftx
util - http: /[ /www.springframework.org/schema /util

Help | <Back | Next > [ Finish ] | Cancel |

Upon completing the wizard, the XML configuration files are created with the
specified namespaces defined:

<?xml version="1.0" encoding="UTF-8"?>

<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:p="http://www.springframework.org/schema/p"
xmlns:tx="http://www.springframework.org/schema/tx"

Xsi:schemalLocation="http://www.springframework.org/schema/beans
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http://www.springframework.org/schema/beans/spring-beans-4.0.xsd
http://www.springframework.org/schema/tx
http://www.springframework.org/schema/tx/spring-tx-4.0.xsd

LS

</beans>

Once we've created a configuration file, we can use the Ctrl + Insert keyboard
shortcut to create a reference to a new bean within a file.

Cenerate

Declare Spring Bean...

u Right-clicking within a Spring configuration XML file doesn't
~ display a pop-up menu to insert code like you would see in
Q a Java source code file, so in this instance, the Ctrl + Insert
keyboard shortcut is a good one to remember.

Upon selecting the Declare Spring Bean option, the Declare Spring Bean dialog is
displayed in which you can enter the ID and class of the bean to be declared:

[ NON Declare Spring Bean
Id: customerBean

Class: com.davidsalter.masterinanb.springweb.CustomerBean

| Cancel | [ OK J

Selecting the OK button adds the bean definition to the configuration file:

<bean id="customerBean"
class="com.davidsalter.masteringnb.springweb.CustomerBean"/>
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Modern Spring development

In the previous sections, we've seen how we can use NetBeans to create Spring Web
MVC applications. We also saw how we can use Maven dependencies or edit the
project's libraries to change the versions of Spring being used.

With the recent versions of Spring, the trend has been to move away from
configuration stored within context XML files and to use annotations instead. The
current version of NetBeans doesn't provide any wizards to allow us to rapidly
create applications conforming to this pattern, but does, as you would expect, allow
us to develop these types of applications.

So, how do we create a Spring application in a "modern" way? We could simply
create a new Maven project and define all our dependencies. This would certainly
work and would provide excellent control over exactly what libraries and what
versions of libraries to use. An alternative, however, would be to use the Spring
Initializr at http://start.spring.io.

Although not NetBeans-specific, the Spring Initializr provides rapid support for
creating Spring applications as Maven projects that can then be loaded directly
into NetBeans.

808 /e Spring Inttialize x |\ +
€ start.spring.io <] Search wBEa A SO =
Bootstrap your application now
Project metadata Project dependencies
Group com.davidsalter.masteringnb.spring Core Web
Artifact  initializr Security web
AOP Websocket
Name initializr Atomikos (JTA) ws
Bitronix (JTA) Jersey (JAX-RS)
Description Deme project for Spring Boot Vaadin
Rest Repositories
Package com.davidsalter.masteringnb.spring HATEOAS
Name
Mobile
Type Maven Project j .
Template Engines Data
Packaging Jar j Freemarker JDBC
Velocity JPA
Java version 18 j Groovy Templates MongoDB
Thymeleaf Redis
Language Java j
Mustache Gemfire
Spring Boot 123 j Solr
Version Elasticsearch

[258]


http://start.spring.io

Chapter 8

Spring Initializr provides different options, allowing the definition of a project to be
specified along with details of which Spring aspects are required (for example, web,
security, template engines). Upon completion, a zipped archive can be downloaded that
includes a Maven project that can be opened directly within NetBeans. The downloaded
application uses Spring Boot to provide access to the latest Spring technologies.

1
5 For more information on Spring Boot, refer to
http://projects.spring.io/spring-boot/.

Enhancing Spring Boot support

Out of the box, NetBeans provides fantastic support for Maven applications, but very
little support for Spring Boot applications.

Within Spring Boot, a lot of application configuration can be achieved by editing
values in the application.properties file. For example, this file can specify the
database connection details for an application, or the default port that the embedded
Tomcat server uses.

NetBeans allows us to edit this file as a simple text file. This, however, doesn't
provide any advanced editing such as autocomplete support as the base NetBeans
product has no knowledge of Spring Boot. Fortunately, we can add support for
editing Spring Boot configuration files by installing the Spring Boot Configuration
Support plugin. To install this plugin, browse to the project's home page at http://
keevosh.github.io/nb-springboot-configuration-support/ and click on the
Download link to download the latest plugin to your local system.

N At present this plugin is not available via the NetBeans Update
Center, so it has to be downloaded and installed manually.

Next, open up the NetBeans plugins by selecting Tools and then Plugins from the
main NetBeans menu. Click on the Downloaded tab and then the Add Plugins...
button to locate the downloaded file. The downloaded file will be called something
like this: nb-springboot -configuration-support-1.0.nbm
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Click on the Install button to complete the installation. At this point, NetBeans may
ask to restart the system.

Plugins

| Updates

Available Plugins (219)

Downloaded LSRG Settings |

.
Search:

Select MName = Category Active
[J RCP Platform RCP Platform Q Spring Boot Configuration Support
[ RESTful Web Services Java Web and EE Q
| REST HTMLS Client HTMLS [V] Version: 1.0
| RichFaces Java Web and EE Q Source:
[ | Service Registry Service Registry Q nb-springboot-configuration-support-1.0.nbm
[ SOAP Web Services Java Web and EE Q
[ spelichecker Base IDE V] . -
[ Spelichecker English Dictionaries Base IDE Q Plugin Description
|| Spring Beans Java SE [V]
@ Spring Boot Configuration Supp... com.keevosh 2
[ Spring Web MVC Java Web and EE Q
|| Struts lava Weh and FF a

Activate Deactivate Uninstall

| Close | |

Help

Once the Spring Boot Configuration Support plugin has been installed, pressing
Ctrl + spacebar within an application.properties editor window will display
autocompletion help, as shown in the following screenshot:

seriicatonproperies 171 ©

oo [heony | @ B- - Q@ & B %@ w6 O

1| server.port=5858

2| server.
@ server.context-parameters String>
@ server.context-path String
@ server.port Integer
@ server.servlet-path String
@ server.session-timeout Integer
@ server.ssl.ciphers String[]
®© server.ssl.client-auth SsliClientAuth
@ server.ssl.enabled Boolean
@ server.ssl.key-alias String
@ server.ssl.key-password String
@ server.ssl.key-store String
@ server.ssl.key-store-password String
@ server.ssl.key-store-provider String
@ server.ssl.key-store-type String
@ server.ssl.protocol String
@ server.ssl.trust-store String
€25 E
server.address
java.net.InetAddress
Network address to which the server should bind to.
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CSS preprocessors

When developing web applications, we typically style applications using CSS. It
gives us advantages when developing HTML in that the style of our applications
is kept separate from the markup for a page, thus allowing us to easily change the
styling of an application without modification to the page itself.

Unfortunately, CSS is a fairly simple rudimentary language and can, for example,
lead us to the duplication of definitions. Consider the case where we wish to declare
several classes with the same color font:

.main_text {
color: #££0000;

}

.sidebar_ text {
color: #££0000;

}

In these two classes, we've had to duplicate the color value (#££0000) twice. If we
wanted to change this to, say, #0000££, we'd need to change it in multiple places
in the CSS file. An even bigger problem would be if we needed to change this color
depending upon some other trigger. Using CSS, it would become terribly complex
and error-prone to achieve these scenarios.

Fortunately, NetBeans allows us to use the CSS preprocessors — Less and SASS —
which will allow us to overcome these problems. Both these CSS preprocessors
enhance what we can do with CSS by adding features such as variables, mixins, and
functions, allowing us to maintain CSS in a much simpler way. CSS preprocessors
take an input file, perform some processing, and then generate a standard CSS file.

1
~ For more information on Less, refer to http://lesscss.org, and
for more information on SASS, visit http://sass-lang.com.
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To give an example on why we may want to use a preprocessor instead of CSS, let's
take a look at a simple scenario described earlier, but using Less instead of plain CSS.
Using Less, we can define our .main_text and .sidebar_text classes as:

@CompanyStyleColor: #££0000;
.main_text ({
color: @CompanyStyleColor;

}

.sidebar text
color: @CompanyStyleColor;

}

This is a fairly simple example, but shows the power of the Less CSS preprocessor.
The color used within the .main text and .sidebar text classes is defined in a
@CompanyStyleColor variable. Changing the value of this variable (in one single
place) would change all the references to it within the CSS file.

We said earlier that a CSS preprocessor takes an input file and then generates
standard CSS. How is this configured within NetBeans?

Configuring Less and SASS in NetBeans

In order to configure NetBeans so that it use Less and SASS, we first need to ensure
that our chosen preprocessor is installed correctly. Less is typically installed as a
NodeJS module, whereas SASS is installed via a Ruby gem. A thorough description
of NodeJS and Ruby gems is outside the scope of this book, however, the installation
process for both of these products is straightforward and described in detail on each
of the project's sites.

M For Less installation details, refer to http://lesscss.org/
Q usage/index.html, and for SASS installation details, visit
http://sass-lang.com/install.
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To configure NetBeans, we need to access the Miscellaneous options from the
NetBeans Preferences main menu option. Within this screen, we must access the
CSS Preprocessors tab, as shown in the following screenshot:

[ NoN | Options

B ) — ] CLFilter (3 +
%@ / e\ ‘d;‘/ =’lava qn, UE @ o = I

General  Editor  Fonts & Colors  Keymap Java Team Appearance Miscellaneous  Jelastic

Diff | Files | JSLint | Mobile Platforms | Mode.js | Output = Terminal |

Sass path: |/usr/bin/sass | Browse.. | | Search.. |

Full path of Sass executable (typically sass.sh or sass). Install Sass

™ Open Output on Error

E] Generate extra information (debug)

LESS path: |/usr/local/lib/node_modules/less/bin/lessc | Browse.. | | Search.. |

Full path of LESS executable (typically lessc.sh or lessc). Install LESS
™ Open Qutput on Error

™ Generate extra information (debug)

Export... | Import... | | Help | | Cancel | Apply 0K

Within this tab, there are the options to configure both the Sass path and Less

path. These must specify the full path to Sass and Less, respectively. The Browse
and Search buttons can be used to help locate your installation of the appropriate
preprocessor if you are unsure of its location. To the right of the dialog are two
links —Install Sass and Install LESS. Clicking on these links opens up your default
browser at the installation page for Sass and Less.

For each preprocessor, there are also two checkboxes —Open Output on Error

and Generate extra information (debug). When a Sass or Less file is saved within
NetBeans, it is automatically compiled into the corresponding CSS. If any errors
occur during the compilation stage, the NetBeans Output window will automatically
be opened if the Open Output on Error checkbox is selected.

If the Generate extra information (debug) option is selected, then a CSS .map file
will be created when the Sass or Less file is compiled. The .map file allows the
Chrome Developer Tools to edit the source Sass or Less file instead of the generated
CSS tile when debugging through Chrome. We'll see an example of this shortly.

[263]




Creating the Web Tier

Configuring Less and Sass on a project basis

Once we've configured NetBeans and told it where the executables are for the CSS
preprocessors, we need to configure a project by defining which preprocessor to use
and where the source and destination files are. This is achieved within the Project
Properties dialog, which is accessible by right-clicking on a project in the Projects
window and selecting the Properties option. Selecting the CSS Preprocessors
category allows us to configure the project.

[ JoN | Project Properties - Less

Categories:

2 Sources Configure Executables...
Frameworks

Libraries | Sass @

JavaScript Files

C5S Preprocessors [ Compile LESS Files on Save

Build
2 Compiling Watch:

LA S I ST ST a1

© Packaging Input Output Add
“  Documenting /less |,fcss |
< Run
License Headers
< Formatting

o

Use relative directory URLs to web/site root.

Compiler Options: |--plugin=less-plugin-clean-css

Use ${web.root} for web/site root, e.g. "${web.root}/includes".

Help Cancel [ 0K |

In this dialog, the first button that we see is the Configure Executables... button.
Clicking on this button takes us to the CSS Preprocessors tab within the NetBeans
Options dialog, as discussed earlier in this chapter. If NetBeans is already configured
with the locations of the Sass and Less executables, this option can be ignored.

Next, NetBeans provides two tabs, Sass and LESS, where we can configure

how NetBeans interacts with these file types. Each of these tabs offers the same
functionality except for the different preprocessors, so let's take a look at the LESS
tab. The first option, Compile LESS Files on Save, instructs NetBeans to compile
any configured Less files when they are saved. This means that every time you save
a Less file, the corresponding CSS file is generated along with the debug .map file if
this is configured within the NetBeans options.
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The Watch section allows us to configure which folders contain input LESS files and
where to store the generated CSS file after compilation. The default options here are
to store LESS files in a folder called /1ess and to store the generated CSS files in the
/css folder. Additional folders can be configured using the Add and Remove
buttons. These folders are relative to the web application's root folder.

Finally, any compiler options for Sass or Less can be configured within the
Compiler Options edit box. In the preceding screenshot, the compiler options
instruct NetBeans to use less-plugin-clean-css when compiling Less files.
This plugin has the effect of minimizing the generated CSS.

Given the preceding configuration, if we create a Less file—\1less\site.less, when
the file is saved, a corresponding CSS and .map file will be created as \css\site.css
and \css\site.css.map, as shown in the following screenshot:

v (gless
¥ | GlgWeb Pages
k|| WEE-INF
¥ [Hgcss
Wy site.css
EI site.css.map
¥ [zless
m site.less
(@] index_html

We can use the Less file \1less\site.less as an example:

@Red: #£00;
@Green: #0£fO0;

@Bold: 700;
@Light: 100;

@CompanyStyleFontColor:@Green;
@CompanyStyleFontWeight :@Light;

hi {
color: @CompanyStyleFontColor;
font-weight: @CompanyStyleFontWeight;
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Here's the HTML.:

<ldoctype htmls>
<head>
<link rel="stylesheet" href="css/site.css">
</head>
<body>
<hl1>The Less preprocessor made me narrow and green!</hls
</body>
</html>

We can see exactly how the Less file is compiled into a CSS file, which has the simple
effect of changing the <h1> element's color and weight.

® O @ | BHiocanosta0son esss x Y

€ — C [I localhost:8080/Less/

w B =
The Less preprocessor made me narrow and green!
Q | Elements | Network Sources Timeline Profiles Resources Audits Console Angular)s > # El‘ x
|Sw]es|computed Event Listeners DOM Breakpoints Properties $scope
¥ <html=
# <head=..</head= element.style { + a @
¥ <body= }
<h1>The Less preprocessor made me narrow and |hl { site.less:1@
green!=/hl= color: M20fQ;
</body= font-weight: 108@;
</html=> 1
hl { user agent stylesheet
display: block;
font-size: 2em;
-webkit-margin-before: @.67em;
html  body B Find in Styles
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The important thing to spot here, however, is that because we told NetBeans to
generate debug information, a . map file was created. This .map file allows the
Chrome Developer Tools to enable editing of the source Less file rather than the
generated CSS file. The following screenshot, for example, shows that the styles for
the <h1> element are defined within the site.less file at line 10:

Styles | Computed Event Listeners #

element.style { +. a8 ®
1
hl { site.less:1@

color: #0f0;
font—weight: 188;

}

Remember, when editing web application styles using an external tool
M such as the Chrome Developer Tools or from within NetBeans itself,
Q any changes made to the CSS file will be lost when the Less or Sass files
are compiled. When using Less and Sass, only make changes to the
source files and not the generated CSS files.

Creating CSS rules

Within a CSS file, sometimes there is a need to define styles for the nested <div/>
elements. Consider the following HTML:

<div class="header">
<hl>Header</hl>
<div class="content"s>
<hl>Content Header</hl>
</div>

</div>

If we wanted to define the styling for the <h1/> element within the content Header,
we could add a CSS rule:

.content hil {
// Some styling

}

Although this is a pretty simple example, it illustrates the cascading nature of CSS
and how we can declare selectors built up from more than a single class name or ID.
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Within NetBeans, we can invoke the Css Rule code generator (by right-clicking
inside a CSS file or selecting the Ctrl + Insert keyboard shortcut) to help us create
this type of CSS.

Cenerate

Upon selecting this option, the Style Rule Editor dialog is displayed:

[ ] Style Rule Editor

Select Rule Type Style Rule Hierarchy

. .content
() Class: hl
<None> . content
(s) HTML Element: > | up |
| hi v L < | Down |

| | Element ID:

Preview .content hl
| Help | | Cancel | [ oK J

In this dialog, we can add either one or more of the following rules:

* Class: This adds a CSS class rule, for example, . content.
* HTML Element: This adds an HTML element rule, for example, h1.

* Element ID: This adds an HTML element ID rule, for example,
#submitButton. Note that it is not necessary to add the # for an ID as
NetBeans will automatically add this.

The rules that are created are displayed towards the right hand side of the dialog
within the Style Rule Hierarchy list. From within this list, we can reorder the style
rules by selecting a rule and clicking on either the Up or Down buttons. Selecting the
OK button creates the specified style rule within the open CSS, Less, or Sass file.
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Adding JavaScript to a web application

So far in this chapter, we've seen how to create both standard Java EE web and
Spring Web MVC applications and how to use CSS preprocessors. To complete our
look at creating web applications, let's now turn to JavaScript and see what support

does NetBeans offer.

The majority of modern web applications are now developed using some sort of
JavaScript framework. This ranges from adding simple scripts to a page to enhance
the user experience to developing complex single-page applications (SPAs) entirely

in JavaScript.

On any web project, NetBeans provides support to add different JavaScript
frameworks into the application. From within the Project Properties page, the

JavaScript Files category lists a huge number of JavaScript frameworks and libraries
that can easily be added to your applications.

@) [ Project Properties - JavaScriptSupport
Categories:
@ Sources Choose a library version and shuttle it to the Selected list to add it to your project. The
o Frameworks libraries are provided by CDNJS.
@ Libraries P o A
M) avaScript Files it H=AEEE
@ (S5 Preprocessors Library Version
v © Build angular-ui-router 0.0.1
2 Compiling angular.js 1.1.5
2 Packaging angularFire 0.2.0 minified
2 Documenting animate.css 2.0
o Run anythingslider 1.9.1
; architect 0.0.7 minified
@ License Headers o
o ) async 1.22 minified
Formatting atmosphere 2.0.0.RC4
augment.js 1.0.0 minified
aui 5.2-m6
authy-forms.css 2.0 minified
authy-forms.js 2.1
autosize.js 1.17.1 minified
backbone-asso... 0.5.1
hackhone-forms  0.12.0
Updated: never
Libraries Folder: |js/libs Browse...
Help Cancel ( OK |

The first list displays all of the JavaScript libraries that are available. To add a library
into your application, simply select it and click on the > button to move it into the
selected list. By default, all the selected libraries will be copied into the js/1ibs
folder of your web application.
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The first time the JavaScript Files property page is displayed, the
Updated: never label is displayed underneath the list of available

\l libraries. Although not obvious, this link can be clicked to refresh

~ the list of available libraries. It's recommended to update this list

Q of libraries periodically to ensure the latest versions of the libraries
are available for use. Updating the libraries can take a few minutes
though, so be prepared to wait as you can't add and remove libraries
into your application while the update is proceeding.

This technique provides an excellent way of quickly adding JavaScript into
an application.

Checking JavaScript files

Given the nature of JavaScript as a dynamic language, it's easy to make errors in
JavaScript code that don't get caught when your Java web applications are compiled
and built. For anyone working with JavaScript within a web application, NetBeans
provides support for the popular JSLint tool. This tool examines JavaScript code and
reports code violations, and is an essential tool when developing with JavaScript in a
NetBeans web application.

To install JSLint support, access the NetBeans Plugins page from the main menu
and ensure that the JSLint plugin is installed. Once installed, you can right-click
on a JavaScript file and select the JSLint option. All the code violations are then
flagged within the gutter of the JavaScript file as a warning triangle, as shown in
the following screenshot; hovering the mouse over any of the violations provides
a tooltip showing further details:

37 | Expected function’ at column 5, not column 1. (Column: 1) |

function minErr{module, ErrorConstructor) {
ErrorConstructor = ErrorConstructor || Error;
retucn function() {

o
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Summary

In this chapter, we started by looking at how to create web projects with NetBeans
and saw the differences between NetBeans and Maven web applications. We saw
how easy it is to add different components to web applications using NetBeans, and
how we can easily change a web project's run options, including its context path.

After looking at Java EE web applications, we looked at creating Spring Web MVC
applications, and saw how we can quickly create Spring Boot applications and start
developing them within NetBeans using Spring Initializr.

Finally, we looked at some of the tools NetBeans offers for styling via CSS and
CSS preprocessors. We also learned to add different JavaScript frameworks into
our applications.

In the next chapter, we'll continue looking at web applications, but our focus will
move onto web services, where we'll see how to create and consume web services
from within NetBeans.
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Web Services

In the world of enterprise computing, communication between different servers has
typically been used for data interchange so that clients can request services offered
by third-party servers. With the mobile revolution, this transferring of information
between computers and making remote requests for information has become
common in the mobile world as well.

Consider the simple weather application on your mobile device. Typically, this will
obtain its location as a latitude and longitude and will then invoke a remote server to
obtain the weather information before displaying it to you. There's no way that your
mobile device can forecast the weather for your current location, let alone for where
you're vacationing next week. This is where web services come into play.

Originally, data interchange between client and server used proprietary technologies
such as Common Object Request Broker Architecture (CORBA) or Remote Method
Invocation (RMI). These worked fine when everything was written in the same
framework by the same team, but as data interchange became more common, it
became clear that open standards were required. This gave birth to Simple Object
Access Protocol (SOAP).

SOAP defines a protocol for exchanging data using XML for the data format and
typically HTTP for transport (although other transport mechanisms such as SMTP
or JMS can also be used to implement SOAP). It is one of the dominant protocols for
information exchange.
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Around the year 2000, the RESTful architectural style was coined as a set of
guidelines and best practices for creating scalable web services that would offer

an alternative to SOAP. As with SOAP, Representational State Transfer (REST)
typically operates via HTTP to transmit information between client and server
devices. REST, however, is free to use whatever data format it likes, and typically,
REST web services use either XML or JSON to transmit data. Transmitting JSON data
via HTTP is now the de-facto standard for modern web applications due to the ease
and popular modern JavaScript frameworks that can easily consume JSON data into
native objects.

In this chapter, we'll be looking at both SOAP and REST web services. In particular,
we'll look at:

* Creating SOAP web services from scratch
* Creating SOAP web services from WSDL
* Consuming SOAP web services

* Managing SOAP web services

* Creating RESTful web services

Creating web services

As you'd expect, NetBeans provides a set of wizards allowing you to easily create
and test SOAP-based web services. Since web services are typically available via the
Internet, creating a web service requires a Java web application; this can be either a
standard NetBeans web application or a Maven web application, depending upon
your choice of technologies.

Once we have a web application, the NetBeans New File wizard provides several
options for creating web services:

* Web Service: This option creates an empty Java EE (JSR-109) web service.
This is the simplest way to create a new empty SOAP web service.

*  Web Service From WSDL: This creates a SOAP web service based upon a
supplied Web Service Definition Language (WSDL) file. WSDL allows us to
easily define SOAP-based web services, including the transport and payload
for method and information exchange.
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* RESTful Web Services from Entity Classes: This creates RESTful web
services from a set of one or more classes annotated with @Entity.

e RESTful Web Services from Patterns: This creates RESTful web services
based upon the Simple Root Resource, Container-Item, or Client-Controlled
Container-Item patterns, all using the Java API for RESTful services (JSR-311).

e RESTful Web Services from Database: This creates RESTful web services
from a set of one or more tables in a relational database.

* RESTful Java Client: This creates a Java REST client from a REST service
defined within a NetBeans project or defined as a NetBeans service.

* RESTful JavaScript client: This creates a RESTful web service client using
JavaScript instead of Java.

* Cross Origin Resource Sharing (CORS) Filter: This creates a CORS filter,
allowing resources from different domains to be accessed.

* JAXRS 2.0 Filter: This creates a JAX RS filter that has the ability to process or
modify request and response headers.

*  JAXRS 2.0 Interceptor: This creates a JAX RS interceptor that has the ability
to process or modify request and response message bodies.

*  Web Service Client: This creates a Java web service client.

* Secure Token Service (STS): This creates a skeleton web service that can
have a secured access.

* Logical Handler: This creates a logical handler that has the ability to process
or modify the payload of a SOAP message.

* Message Handler: This creates a message handler that has the ability to
process or modify the entire SOAP message.

We could fill an entire book describing in detail all of these different types of
web services, so let's take a few of the more common and describe how NetBeans
implements them.
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Creating a SOAP web service

NetBeans allows us to create a simple web service and a web service from a WSDL,
but what exactly is the difference?

SOAP web services have an interface definition that is described by WSDL. If
you're developing a set of SOAP-based web services to supply to a third party, it's
useful to supply the definition of a web service, its WSDL, to the third party. This
is like supplying a Java interface to your customers. They won't know how you've
implemented the interface, but they'll have all the information they need to start
developing against your service.

[ Q For more information on WSDL, refer to http://www.w3 .org/TR/wsdl. ]

When someone has access to WSDL, they can easily create client applications as they
know the methods and payloads that a web service requires.

If, on the other hand, you're creating a web service internally for your own use, or
you have some control over the web service's clients, creating a web service first (and
not placing so much reliance on WSDL) may be a better option. It's a decision that
needs to be made before implementing a web service—do I need to create WSDL first
or last?

Note that whenever you supply a WSDL to third parties (even to
your other applications), you'll want to keep modifications to a web
service's WSDL to a minimum so that your changes don't break

Y client applications. If you need to change a WSDL, it's useful to add
new services or methods and keep the existing methods constant.
Consider creating different versions of a web service where you
can phase out older versions over time. Remember, it's not usually
feasible for all of your web service clients to be updated at the same
time that you deploy a new version of a web service.
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Creating a SOAP web service from scratch

To create a SOAP-based web service from scratch, we use the Web Service type
within the New File wizard:

| JON ] New File
Steps Choose File Type
;' Choose File Type Project: | @ CustomerService =
Q
Categories: File Types:

|| Persistence

WebsService.

Cross-Origin Resource Sharing Filter
IAX-RS 7.0 Filter

|| Hibernate Web Service from WSDL

|| Web Services @: RESTful Web Services from Entity Classes
[ Javascript &Y RESTful Web Services from Patterns
XML &4 RESTful Web Services from Database
B GlassFish &4 RESTful Java Client

= h &Y RESTful JavaScript Client

7] WebLogic @

‘ (=8

| Other

Description:

Creates a skeleton web service. Web services are reusable software
components that semantically encapsulate discrete functionality. Web
services are accessible over standard protocols such as SOAP. The web

Help < Back Finish | Cancel |
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Upon selecting to create a web service, NetBeans displays the Name and Location
page for the new web service.

[ N ) New Web Service

Steps Name and Location

1. Choose File Type

2. Name and Location Web Service Name: BampleWebSer\rice

Project:  CustomerService
Location: | Source Packages .
Package: |com.davidsalter.masteringnb.soap -

(=) Create Web Service from Scratch

() Create Web Service from Existing Session Bean

=]

Enterprise Bean:

|_| Implement Web Service as Stateless Session Bean

|  Help | | <Back | Next > [ Finish ] | Cancel |

On this page, we can specify the new web service name along with the usual project,
location, and package for the created Java source code. We then have several options
for creating the web service:

* Create Web Service from Scratch
* Create Web Service from Existing Session Bean

For both these options, we also have the ability to implement the web service as a
stateless session bean.

Taking the first option and creating a web service from scratch, NetBeans creates a
simple Java class annotated with eWebsService. A sample method is defined within
the class to indicate how to declare web service operations within the class:

@WebService (serviceName = "SampleWebServiceFromScratch")
public class SampleWebServiceFromScratch {

/**

* This is a sample web service operation

*/

@WebMethod (operationName = "hello")

public String hello(@WebParam(name = "name") String txt)
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return "Hello " + txt + " !";

}

If the web service is created from scratch and we have configured it to be
implemented as a stateless session bean, NetBeans simply adds the estateless
annotation onto the class:

@WebService (serviceName = "SampleStatelessWebService")

@Stateless|()
public class SampleStatelessWebService {

The second option for creating a web service is from an existing session bean. When
this option is selected, NetBeans displays a list of all the session beans within the
currently open projects, allowing one to be selected as the basis for the web service.

@ ® Browse Enterprise Bean

Enterprise Beans:
.
¥ | @ Enterprise Beans

» /3 WelcomeBean
> @ Carservice

v @ CustomerService
¥ | & Enterprise Beans

> &3 WelcomeSessionBean

| Cancel | [ 0K ]

Upon selecting a bean, a web service class is created. Within the class, a reference to
the @EJB is stored and operations are created for each method on the E]B, as shown
in the following code fragment:

@WebService (serviceName = "SampleWebServiceFromEJB")
public class SampleWebServiceFromEJB {
@EJB

private WelcomeSessionBean ejbRef;

@WebMethod (operationName = "sayHello")
public String sayHello (@WebParam(name = "name") String name) {

return ejbRef.sayHello (name) ;
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As with the simpler method of creating a web service from scratch, implementing the
web service as a stateless session bean simply adds the @stateless annotation onto
the web service class.

Once we've created a web service, we need to add operations into it to make it useful
to consumers. As can be seen from the previous examples, operations within a web
service class are simply public methods annotated with the ewebMethod annotation
whose parameters are annotated with ewebParam. As you'd expect, NetBeans
provides help here to quickly add web service operations into a web service class.

Right-clicking within the body of a web service class and selecting the Insert Code
option provides the Add Web Service Operation... facility.

[ NON ] Add Operation
Name: |goodbye
Return Type: |java.lang.String | Browse...
Exceptions |

Mame Type Final Add

| Remove |
Up
Down
| Cancel | [ oK ]

From within the Add Operation dialog, we can add new web service operations,
specifying their names and return types. For each operation, we can define a set of
parameters again, specifying their name and type, and also whether the parameter is
declared as final or not. Finally, we can specify any exceptions that may be thrown
from the operation. Upon completing the Add Operation dialog, an empty web
service operation is added to the web service as defined:

@WebMethod (operationName = "goodbye")
public String goodbye (@WebParam(name = "name") final String name)

throws UnsupportedOperationException {
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//TODO write your implementation code here:
return null;

}

From here, completing the web service is a matter of implementing the relevant
business logic within the newly created method.

Creating a SOAP web service from WSDL

The final technique for creating a SOAP web service that we will discuss is creating a
web service from WSDL. You'll remember from the previous section that we need to
house standard web services within a web project. This is the same for web services
that are created from WSDL. Once we've opened a web project, we can create a new
web service from WSDL again with the New File wizard.

e @ New Web Service from WSDL

Steps Name and Location

1. Choose File Type

. Web Service Name: |SampleWebServiceFromWSDL
2. Name and Location

Project:  WebServiceFromWsd|

Location: | Source Packages 2

Package: |com.davidsalter.masteringnb.ch9.wsdl v
Select Local WSDL File or Enter WSDL URL:
istering NetBeans/Code/Chapterd/WebServiceFromWsdl/web/WebServicewsdl = | Browse...

If WSDL file defines more services and ports press Browse button to select port
from which web service will be generated.

Web Service Port:  helloService#helloPort | Browse...

|| Implement javax.xml.ws.Provider Interface

| | Implement Web Service as Stateless Session Bean

i,The project directory has spaces in its path. This may cause problems in web service generation.

| Help | | <Back | Next > [ Finish J | Cancel |
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The web service name, project, location, and package are all defined in the same

way as they were when creating a web service from scratch. In this case, however,
we must specify a WSDL file as the basis of the web service. We can either enter or
browse to a local WSDL file (this browses the local filesystem and not local projects)
or enter the URL of a WSDL file located elsewhere. Upon entering a valid WSDL,
NetBeans will parse the WSDL and select a web service port if only one is found
within the WSDL file. If there are multiple web service ports defined, the appropriate
Browse button can be used to select the required port.

Finally, there are two additional options that can be used to define the web service:

* Implement javax.xml.ws.Provider Interface: The generated web service is
annotated with the eWebserviceProvider annotation, effectively providing
a single input to all the web service operations. If this option is not selected,
the web service is generated as a standard eWebservice annotated class.

* Implement Web Service as Stateless Session Bean: If selected, annotates the
class with the @estateless annotation to declare it as a stateless session bean.

Upon completing the wizard, NetBeans parses the WSDL file and generates code
artifacts to allow a web service to be created that exactly matches the WSDL file. For a
simple WSDL, the generated code would look something similar to the following (the
WSDL used to generate this code is included in the code bundle for this chapter):

@WebService (serviceName = "helloService",
portName = "helloPort",
endpointInterface =
"com.davidsalter.helloservice.HelloPortType",
targetNamespace =
"http://www.davidsalter.com/HelloService/",
wsdlLocation =
"WEB-INF/wsdl/SampleWebServiceFromWSDL/WebService.wsdl")
@BindingType (value =
"http://java.sun.com/xml/ns/jaxws/2003/05/soap/bindings/HTTP/")
public class SampleWebServiceFromWSDL

public com.davidsalter.helloservice.HelloResponse greetings (
com.davidsalter.helloservice.HelloRequest helloInputPart) {
//TODO implement this method
throw new UnsupportedOperationException("Not impl yet.");
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Since NetBeans is following the WSDL structure exactly, you will see that there

are multiple artifacts created to reference the web service port, request, response,
and so on. All of these artifacts are standard Java code that can be examined within
NetBeans. Since you're not meant to edit these files, however (if you did, your
implementation of the web service wouldn't match the WSDL), NetBeans places
them outside of the standard Source Packages hierarchy in the Projects window and
places them within a Generated Sources (jax-ws) hierarchy:

v @BWEbSEwicemeWSdl
¥ [GigWeb Pages
b | IgWEB-INF
@‘I index_html
b | HgpSource Packages

¥ [#
v B

[&:] [ [B:[B:] (B[]

Managing SOAP-based web services

So far, we've looked at creating SOAP-based web services. NetBeans provides many
more tools to manage web services however. For example, while it's a good practice
to create test harnesses and full test suites for all the code (including web service
implementations), sometime we will want to quickly test a web service and see what
parameters is takes and how it works. NetBeans provides tools to test, configure, and
edit web services, all from within the project.
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Within NetBeans, we can see and manage the web services that are available within a
project by viewing the Web Services node of the project. Within this node, all of the
web services defined within the project are displayed along with all the operations
that each web service exposes.

v @ﬁCusmmerSENice nast

| GigWeb Pages

| HgSource Packages

| g Libraries

| @ Enterprise Beans

| @ Web Services

v
@ hello: String

¥ SampleStatelessWebService
@ goodbye: String
@ hello: String

¥ SampleWebServiceFromEJB
@ sayHello: String

» | & Configuration Files

4 vy vYwvywy

Right-clicking on a web service operation displays a pop-up menu, showing the
different ways that the web service can be managed:

¥ [[H Web Services
v
@ hello: Open
W samplest Refresh...
@ good| )
@ hellor Add Operation...

= .
¥ [ sampleW oot Web Service

@ sayHe
b |& Configuratiol Edit Web Service Attributes...
> @ Greetar [maste
» @ Greeterf)B (mai Configure Handlers...

b & GreeterE]BRemt

b @,WebserviceFron Generate and Copy WSDL...

Generate SOAP-over-HTTP Wrapper

Delete

* Open: This opens the Java source code editor for the selected operation
* Refresh...: This refreshes the selected web service

* Add Operation...: This adds a new web service operation to the currently
selected web service
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Test Web Service: This tests the web service

Edit Web Service Attributes...: This configures the quality of service for the
web service

Configure Handlers...: This adds or removes message handlers to the
selected web service

Generate and Copy WSDL...: This generates WSDL for the selected web
service and optionally places a copy of it within the project's structure at a
user-selected location

Generate SOAP-over-HTTP Wrapper: This generates a RESTful web service
that wraps the SOAP web service

Delete: This deletes the selected web service

Let's take a look at some of these options.

Testi

ng web services

Selecting the option to test a web service opens the system's default browser at a
test page that lists all the operations in the selected web service. In the following
screenshot, you can see that samplesatelessWebService is being tested. This web
service can be seen to have two operations —hello and goodbye.

NG The NetBeans project for this web service is included
with the code bundle for this book.

This for!

SampleStatelessWebService Web Service Tester

SampleStatelessWebService W... -+

sampleStatelessWebService/SampleStatelessWebService?Tester — Search B8 4y & O

m will allow you to test your web service implementation (WSDL File)

hello

To invoke an operation, fill the method parameter(s) input boxes and click on the button labeled with the method name.
Methods :

public abstract java.lang.String com.davidsalter.masteringnb.soap.SampleStatelessWebService hello(java.lang String)

)

public abstract java.lang.String com.davidsalter.masteringnb.soap.SampleStatelessWebService.goodbye(java.lang.String)
goodbye | )
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To test a method within the web service, simply enter the required parameters
and click on the button corresponding to the web service operation. The web
service is then invoked, and the SOAP request and SOAP response are displayed
for diagnostic purposes.

Methed invocation trace % |+

(- 3ampleStatelessWebService/SampleStatelessWebService?Te EJ [ Q, Search ‘Q’ E U lr ﬁ 9

hello Method invocation

Method parameter(s)

Type Value
i’ava.la.ng.SLring David

Method returned

java.lang.String : "Hello David !"

SOAP Request

<?xml wersion="1.0" encoding="UTF-8"?><S:Envelope xmlns:S="http://schemas.xmlsocap.org/scap/envelope/" xi
<SOAP-ENV:Header/>
<S:Body>
<ns2:hello xmlns:ns2="http://soap.masteringnb.davidsalter.com/">
<name>David</name>
</ns2:hello>
</5:Body>
</5:Envelope>

SOAP Response

<?xml wersion="1.0" encoding="UTF-8"?><S:Envelope xmlns:5="http://schemas.xmlscap.org/socap/envelope/"
<SOAP-ENV:Header/>
<S:Body>
<ns2:helloResponse xmlns:ns2="http://scap.masteringnb.davidsalter.com/">
<return>Hello David !</return>
</ns2:helloResponse>
</8:Body>
</5:Envelope>
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Message handlers

As stated earlier, a logical handler can access the payload of a message, whereas
a message handler can access the entire SOAP message. Message handlers can be
created using the New File wizard and selecting either the Logical Handler or
Message Handler options. To create a handler, no special options are required
within the preceding wizard, other than specifying the package and name of the
handler to create.

Upon creating a handler, the class is opened within NetBeans for editing:

public class LoggingMessageHandler implements
SOAPHandler<SOAPMessageContext> {

public boolean handleMessage (SOAPMessageContext messageContext) {
SOAPMessage msg = messageContext.getMessage () ;

return true;

}

public Set<QName> getHeaders()
return Collections.EMPTY SET;

}

public boolean handleFault (SOAPMessageContext messageContext) {

return true;

}
public void close (MessageContext context) {
}

}

Any required message handling is placed within the handleMessage method. The
sample message handler illustrated here is included as part of the code bundle for
this chapter. We're not going to go into any more detail about message handlers. Our
purpose here is to show how they can be created and then configured against a web

service within NetBeans.

M For more information about message handlers, refer to

Q http://docs.oracle.com/cd/E13222 01/wls/
docs103/webserv_adv/handlers.html.
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Once we've created a handler, we need to configure its use within the web service so
that it is invoked correctly. To add the handler, select the Add Handler option from
the right-click context menu within the Web Services node of the project as described
previously. The Configure Message Handlers dialog will now be displayed.

® @9 Configure Message Handlers
Handlers Type Add...
com.davidsalter.masteringnb.... [IsIIE] |
| Remove
Move Up
Move D 1
| Cancel | [ oK |

From this dialog, we can add and remove message handlers and modify the order of
their invocation. Upon adding one or more handlers to a web service, we can go back
to the Java source code for the web service and see that the @HandlerChain has been
added onto the web service. This defines the handlers that are to be invoked for a
web service within an XML file; in this example, it is SampleStatelessWebService
handler.xml. This file is located within the same package as the web service itself:

@WebService (serviceName = "SampleStatelessWebService")
@Stateless ()
@HandlerChain(file = "SampleStatelessWebService handler.xml")

public class SampleStatelessWebService {

If we look at this XML file, we can see that it's a regular XML file that simply lists all
of the handlers in the handler chain for the web service:

<?xml version="1.0" encoding="UTF-8"?>
<handler-chains xmlns="http://java.sun.com/xml/ns/javaee">
<handler-chain>
<handlers>
<handler-name>com.davidsalter.masteringnb.soap.handler.
LoggingLogicalHandler</handler-name>
<handler-class>com.davidsalter.masteringnb.soap.handler.
LoggingLogicalHandler</handler-class>
</handler>
</handler-chain>
</handler-chains>
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Managing web services graphically

In addition to the management facilities we've seen so far for SOAP-based web
services, NetBeans also provides a graphical editing facility for web services. At the
top of a Java source code window for a web service class are the standard Source and
History buttons to display the Java source code and the history of the file. For web
services, there is also a Design button.

Source Design History

Selecting this button causes the design surface for the web service to be opened.
From within this design surface, we can see a graphical representation of the
operations available within the web service as well as the sample request and
response objects. The functionality available here is the same as when right-clicking
on a web service within the Projects window, however, the graphical representation
makes it easier to see the details of the web service at a glance.

Saurce History | | B 4 | x| 100% BRI B
SampleStatelessWebService
Operations Add Operation... Remove Operation
=) hello ==
Parameters Output Faults Description
Parameter Name Parameter Type
name Jjava.lang.String
<l goodbye

Quality Of Service

ello: Sample Input Message X

<?xml version="1.8" encoding="UTF-8"?><soap:Envelope xmlns:soap="Lttp://echemnas wmlsoan /soap/envelope/">
<soap:Body>
<ns@:hello xmlns:ns@="http://soap. masteringnb. davidsalter. "y
<name>sample text</name>
</ns@:hello>
</soap:Body>
</soap:Envelope>
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Consuming SOAP web services

So far, we've looked at how to create SOAP-based web services. Let's now take a
look at how we can consume those services from within NetBeans. Unlike web
services, web service clients can be used in all sorts of applications whether they

are standalone Java desktop applications, or running within an EJB framework, or
anywhere in between. To invoke a web service, we first need to define a web service
client. A web service client is configured with the WSDL for a web service and
therefore, knows all of the web service operations and parameters.

To create a web service client, invoke the New File wizard and select Web Service
Client from the list of File Types within the Web Services category.

® @ MNew Web Service Client
Steps WSDL and Client Location
1. Choose File Type Specify the WSDL file of the Web Service.
2. WSDL and Client
Location @ Project: Browse...
() Local File:
() WSDL URL:

() IDE Registered:

Specify a package name where the client java artifacts will be generated:
Project: CustomerClient

Package: -

Generate Dispatch code

@Enter the URL of the service you wish to use.

Help < Back Next > Finish Cancel

Within the New Web Services client dialog, we are provided with four different
ways to select a WSDL file:

* Project: This allows a WSDL file to be selected by browsing through all of the
WSDL files available within the currently open projects in NetBeans.

* Local File: This allows the local filesystem to be browsed for a WSDL file.
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*  WSDL URL: This allows a remote URL for a WSDL file to be specified.

* IDE Registered: This allows one of the WSDL files supplied with NetBeans
to be specified. NetBeans is currently supplied with registered web services
from Amazon, Delicious, Flickr, Google, StrikeIron, WeatherBug, Zillow,
and Zvents.

In order to increase your understanding of SOAP-based web services,
it's recommended to experiment with public web services and see how
they can be consumed from within NetBeans. A good source of public

s“ web services can be found at http: //www.webservicex.net that
includes WSDL for different services. For example, the GeolP lookup
service, which maps IP addresses to countries, has a WSDL located at
http://www.webservicex.net/geoipservice.asmx. Please
remember to check any usage conditions though before using any
service.

Upon selecting a WSDL file, NetBeans parses the file in a similar fashion to when
we created a web service from a WSDL. Here, NetBeans creates classes to be used
by client applications though. For our sampleStatelessWebService created in the
previous sections of this chapter, NetBeans creates several JAX-WS files, which are
displayed within the Generated Sources (jax-ws) node of the project. As earlier,
we're not expected to edit these files, so they are still included within the project, but
are displayed separately from our main application classes.

v (S5 CustomerClient

¥ | CgSource Packages

> [sMETA-INF

b [EgMETA-INF.wsdl.localhost_8080.5ampleStatelessWebService

v I::hjcum.da\ridsalter.masteringnh.chg

Iﬁatustomertlient_,iava

¥ '3

v B
&2
@&
&2
B
@&
EL
@E)
B
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After creating a web service client, we are in a position to invoke the client and
therefore, our requested web service. To add code to invoke a web service client,
simply right-click within a Java method and select the Insert Code and then Call
Web Service Operation options.

A list of all the operations available to invoke is then displayed within the Select
Operation to Invoke dialog.

@] [ ] Select Operation to Invoke
Available Web Service References:

¥ (& CustomerClient
v SampleStatelesswebService
v @ sampleStatelessWebService
¥ (@ SampleStatelessWebServicePort
@ goodbye
@

| Cancel | [ oK ]

Upon selecting an operation, a new method is created within the currently open
Java class. The new operation has the same name as the web service operation
being invoked:

public class CustomerClient

public static void main(String[] args) {
System.out.println (hello("David")) ;

private static String hello(java.lang.String name)
com.davidsalter.masteringnb.ch9.soapclient.SampleStatelessWebService
Service service = new com.davidsalter.masteringnb.ch9.soapclient.
SampleStatelessWebService Service() ;
com.davidsalter.masteringnb.ch9.soapclient.
SampleStatelessWebService port = service.
getSampleStatelessWebServicePort () ;
return port.hello (name) ;
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Creating RESTful web services

In addition to creating and consuming SOAP-based web services, NetBeans
also provides sophisticated tools to create and consume RESTful web services.
As with a SOAP-based web service, RESTful web services need to be deployed
within a web application.

You'll remember from earlier in this chapter that for RESTful web services, we can
choose to create from entity classes, patterns, and database tables. Creating RESTful
web services is much simpler than SOAP-based web services as all that is required
to create the RESTful service is the base entity or database table; we do not need to
worry about WSDL file, we simply need to state the source of the data that we wish
to expose as a RESTful web service.

Creating a RESTful service for an entity or database table is essentially the same
procedure. For each of these cases, a set of @Entity or database tables is selected and
then a set of RESTful web services are created to manage the lifecycle of the entities.

[ ] [ ] New RESTful Web Services from Database
Steps Database Tables
1.~ Choose File Type Data Source: | jdbc/sample =
2. Database Tables
3. Entity Classes Available Tables: Selected Tables:
4. Generated Classes —
CUSTOMER (class Customer] MAMNUFACTURER
DISCOUNT_CODE Add > PRODUCT
MICRO_MARKET . PRODUCT _CODE
PURCHASE_ORDER et E MOVE
SEQUEMNCE
Add All >>

<< Remove All

dk

Any ™ Include Related Tables

Help < Back Next > | Finish Cancel
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For each @Entity or database table, a corresponding ..FacadeREST class is created. For
example, in the case of a Customer entity, a CustomerFacadeREST class is created:

@Stateless

@Path ("com.davidsalter.masteringnb.rest.customer")

public class CustomerFacadeREST extends AbstractFacade<Customers {
@PersistenceContext (unitName = "CustomerRestServicePU")
private EntityManager em;

public CustomerFacadeREST() {
super (Customer.class) ;

@POST
@Override
@Consumes ({"application/xml", "application/json"})
public void create (Customer entity)
super.create (entity) ;

}

// @PUT, @DELETE @GET methods omitted for brevity.

The code supplied for this example is available with the code
bundle for this chapter. It's recommended that you download

this code and examine it while reading this section in order to
o . .
understand the workings of the example and the techniques

available within NetBeans.

Each of the REST verbs GET, PUT, POST, and DELETE are mapped to corresponding
Java methods to expose all of the CRUD functionality for the selected objects via
RESTful services.

M For more details on the RESTful approach to web services and the
Q different uses of HTTP verbs, refer to http://en.wikipedia.
org/wiki/Representational state transfer.

As with SOAP web services, NetBeans provides the ability to manage RESTful web
services within a project. When a project contains RESTful web services, a RESTful
Web Services node is displayed within the Projects window. Unlike SOAP-based
web services, the number of management options here is limited to opening the Java
class that implements the RESTful web service and testing the service. As with SOAP
services, testing a RESTful web service causes a browser window to be displayed
from within which the web service operations can be exercised.
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When creating a RESTful web service from a pattern, we are given the choice of the
pattern to use.

[ JON New RESTful Web Services from Patterns
Steps Select Pattern
1. Choose File Type Select a RESTful web service design pattern:

2. Select Pattern
3. Specify Resource .
Classes ) Container-ltem

+ Simple Root Resource

() Client-Controlled Container-ltem

Description:

Create a RESTful root resource class with GET and PUT methods using
Java APl for RESTful Web Service (JSR-311). This pattern is useful for
creating a simple HelloWorld service and wrapper services for
invoking WSDL-based web services.

On the next page you will be specifying class name, URI, and
representation type of the resource.

Help | < Back | [ Next > ] Finish | Cancel |

The Simple Root Resource option

The Simple Root Resource option creates a simple REST-based web service where
the path to the resource and class representing the resource can be specified along
with the MIME type of the data returned to the client. The MIME type can be
configured as either application/xml, application/json, text/plain, or text/
html. For interaction with modern JavaScript web frameworks, application/json
is probably the most relevant MIME type as JSON objects can be easily consumed by
JavaScript as standard JavaScript objects.

Path: customer

Class Mame: CustomerResource

MIME Type: application/xml =
Representation Class: |er.masteringnb.rest.Customer| | Select... |
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This creates a very simple RESTful web service with GET and pUT methods available
to clients.

The Container-ltem option

The Container-Item option creates a complete set of RESTful web services to access
a resource and a collection of resources, for example, a singular customer and a
collection of customers. As with the Simple Root Resource option, the MIME type
can be specified to determine how data is returned to the client.

Path: fid}

Container Path: Jltems

MIME Type: application/xml >
Representation Class: rr.masteringnb.rest.Customer Select...
Container Representation Class: |java.lang.5tring Select...

The Client-Controlled Container-ltem option

The Client-Controlled Container-Item option creates a complete set of RESTful
web services to access a resource and a collection of resources similarly to the
Container-Item pattern. With this pattern, however, there is no poST method

on the resource, rather resources are created via the PUT method, thereby creating
a client-controlled URI resource creation rather than a server controlled URL

Summary

In this chapter, we looked at both SOAP and RESTful web services. We saw how
NetBeans provides support for creating SOAP-based web services from scratch and
also from WSDL files. We saw that we can create RESTful web services from a set
of @Entity classes or database tables, or through several patterns. With both SOAP
and RESTful web services, we saw how NetBeans provides tools for creating and
managing web services. We also learned how we can easily consume SOAP web
services, and how JavaScript clients can easily consume RESTful web services.

In the next, final chapter of the book, we'll take a wider look at NetBeans and see
how we can create NetBeans plugins and rich client platform applications.
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Extending NetBeans

NetBeans is developed as a suite of modules. This modular nature of NetBeans is
one of the main features of the IDE in that it allows additional modules to be easily
written that can provide extra functionality to developers. NetBeans provides a vast
amount of functionality as standard; however, there is still a thriving ecosystem

in third-party plugins that can provide additional functionality into the IDE. For
example, there are plugins that allow NetBeans to interact with NoSQL databases
such as MongoDB or modern web frameworks such as Node]JS.

The modular nature of NetBeans also means that NetBeans is ideally suited as a
basis for developing desktop applications. The NetBeans IDE is after all a NetBeans
Platform application that is tailored to developers' needs. All of the functionality
that is required for a modern desktop application is provided by different modules
that can equally be used by third-party developers to create standalone applications.
You may be wondering though, who wants a desktop application that looks a lot
like an IDE. NetBeans provides branding support for Platform applications so they
don't need to look like the IDE. Fortunately, developers can tailor NetBeans Platform
applications to their own demands —applications can have their own splash screens
and about screens; they can have any number of windows in whatever layout is
required and can use as much or as little of the framework as required.

In this chapter, we'll take a look at the features offered by NetBeans when creating
new plugins and Platform applications. We'll cover the following topics:

* Creating NetBeans plugins

* Creating NetBeans Platform applications
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Creating NetBeans plugins

NetBeans is developed as a very modular IDE with all of the functionality provided
by different modules or plugins. As mentioned previously, the majority of the
functionality required for day-to-day use of the IDE is already provided with
NetBeans, however, we can create additional functionality by creating new plugins.
These plugins can then be installed into NetBeans via the Update Center.

To create a new NetBeans plugin, we need to invoke the New Project wizard and
select the Module project type from within the NetBeans Modules category.

[ O New Project
Steps Choose Project
1. Choose Project
2. .. -
Categories: Projects:
Java et el Mod ule
HTMLS _ % Module Suite
Node)s Projects @ Library Wrapper Module
Maven % NetBeans Platform Application
| NetBeans Modules
» | Samples
Description:

Creates a new empty NetBeans Module.

Help < Back | Next > | Finish Cancel

On the Name and Location page of the New Module wizard, we must specify
the standard attributes of a NetBeans project: Project Name, Project Location,
and Project Folder. We then have the choice of specifying whether the module
is standalone or whether it should be added to a module suite.

A standalone module is a single plugin that can be installed into either the NetBeans
IDE or into a NetBeans Platform application (we'll learn more about NetBeans
Platform applications later in this chapter). For a standalone module, we must
specify the NetBeans Platform that the module will be built against. The default
option is to use the current development IDE, but other versions of the NetBeans
Platform can be selected by pressing the Manage... button. A standalone module is
typically used to provide a small piece of functionality that can be distributed on its
own for clients to install into a larger application (or NetBeans itself).
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Steps

MNew Module

Name and Location

L. Choose Project Project Name: InsertDate
2. Name and Location
3. Basic Module Project Location: | Packt/Mastering NetBeans/Code/Chapterl{| | Browse...

Configuration

Project Folder: ering NetBeans/Code/Chapterl0/InsertDate

* Standalone Module

MetBeans Platform: | Development IDE 3| | Manage... |

() Add to Module Suite

Module Suite fUsers /david/OneDrive/Docu... Browse...

|  Help | | <Back | [ MNext = ] Finish | Cancel |

If we wish to develop a module for inclusion into a NetBeans Platform application,
we must select the Add to Module Suite option. The Module Suite dropdown lists
all of the module suites (including Platform applications) that are currently open
within the IDE. Alternatively, we can browse for previously created module suites
by clicking on the Browse... button.

The next page of the wizard is Basic Module Configuration:

Mew Project

Steps Basic Module Configuration

1. Choose Project

2. Name and Location

3. Basic Module
Configuration

Code Name Base: com.davidsalter.masteringnb.ch10.insertdate
(e.g. "org.yourorg.modulename")

Module Display Name: Insert Date

Localizing Bundle: .r,l'masteringnb,l'ch10}insendalejBundle.pmpenies.

|| Generate O5Gi Bundle

|  Help | | <Back | Next > [ Finish ] | Cancel |
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The code name base is a unique string that is used to name your module. As this has
to be unique, it's a good idea to use a similar naming scheme as for classes by using
a combination of reverse domain name and identifier for the module. For example,
in the preceding screenshot, the reverse domain name of com.davidsalter is used
together with the masteringnb.ch10.insertdate identifier.

Finally, we must choose the localization bundle along with, whether we want
to create the module as an open services gateway initiative (OSGi) bundle or a
standard NetBeans module.

OSGi defines a modular packaging structure for Java modules. Unless

you have a specific reason, creating standard NetBeans modules is the
s recommended approach when creating modules. For more information
about OSGi, visit http://www.osgi.org/Main/HomePage.

Once we've created a standard NetBeans module, we can add functionality into it,
such as code generators, windows, or actions. Using the New File wizard, we can
create the following types of actions:

* Action: This creates an action. An action is something that can be
invoked from a user action such as selecting a menu item or clicking
on a toolbar button.

*  Window: This creates a new window that is displayed within the main
NetBeans windowing system. The location of the window and its attributes
can be defined.

*  Wizard: This creates a custom wizard that can be invoked from anywhere
within the code in the application, or a New File wizard that can be invoked
from the New File command.

* Options Panel: This creates a new options panel that is displayed within the
Options window of the application.

* File Type: This creates a new file type by associating a MIME type and a file
extension or XML root element so that custom file viewers can be created.

* Update Center: This creates a new Update Center for use with the
application so that any custom modules used within the application
can easily be updated.
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* Installer/Activator: This creates a class that can install and uninstall
the module.

* Quick Search Provider: This allows a class to be created that integrates into
the NetBeans Platform's quick search functionality so that the search results
can easily be provided within an application.

* JavaHelp Help Set: This creates a new JavaHelp Help set.

* Project Template: This defines a new template that can be added to the New
Project wizard.

* Java SE Library Descriptor: This defines a new library for use within the
Library Manager window.

* Code Generator: This creates a new option on the Insert Code pop-up
dialog, allowing the code to be added quickly into a file.

* XML Layer: This allows the advanced customization of a module to be
performed on modules that do not conform to the latest Platform APIs.

* Java Hint: This creates a popup Java hint that will be displayed with a Java
code file.

* Layout of Windows: This allows the layout definition of an application
to be modified.

Some of these file types (such as JavaHelp Help Sets or Java SE Library Descriptors)
are more applicable as NetBeans IDE modules, whereas others such as Actions and
Windows are applicable to both custom applications and the NetBeans IDE itself.

Let's take a look at the new Code Generator wizard.

M This source code for the InsertDate code generator,
Q described in the next section, is available as a part of the
code bundle for this chapter.

A Code Generator wizard allows us to easily insert snippets of code into a source
code file using the Insert Code option (Ctrl + I, or Cmd + I on Mac OS).
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When creating a code generator, we need to enter the class name and package that
the generated class is to be defined within.

0@ New Cede Generator
Steps Code Generator
1. Choose File Type
2. Code Generator Class Name: |InsertDate
Package: com.davidsalter.masteringnb.ch10.insertdate v

MimeType: |text/x-java

|_| Generate CodeGeneratorContextProvider

ContextProvider Class Name:

Help | <Back | Next > [ Finish | | Cancel |

Next, we must specify MIME type. This specifies which files the code generator is
applicable to. For Java source code files, MIME type is text/x-java.

Upon completing the wizard, NetBeans creates the required Java source code files
and opens the newly created code generator class for editing.

When creating a code generator, we need to access the currently open Java source
code to be able to modify it. To do this, we need to add module dependencies to the
code generator (remember NetBeans is very modular, so there is naturally a module
that allows us to modify the existing source code).

To add dependencies to the project, right-click on the project within the Projects
window and select Properties and then select the Libraries category.

[ ] [ ] Project Properties - Insert Date
Categories:
@ Sources Java Platfarm: | JDK 1.8 (Default) +| | Manage Java Platforms... |
©  Libraries
@
Display MetBeans Platform: | Development IDE | |  Manage Platforms... |
@ APl Versioning
v o Build
2 Compiling Required Tokens =~ Wrapped JARs |
o Pack
5 Formaaiu:gmg Module Dependencies:
2 Hints Editor Library 2 [ Add.. |

Lookup API
MIME Lookup API

| Help | | Cancel | l 0K J
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This properties page allows additional module dependencies to be specified. This

is where all the dependencies are defined for other modules that provide required
functionality for an application. When creating a code generator for modifying
source code, we typically need to add dependencies on the Javac API Wrapper, Java
Source, and Utilities API modules. Clicking on the Add... button displays the Add
Module Dependency dialog from which dependencies can be browsed and selected.

[ NON | Add Module Dependency

Filter: (try class or package names; JAR paths; display or code names)
Cluster: | All clusters ™

["] Show Non-API Modules Show Excl. Modules [] Match Case
Module:

Actions APls

Ant

Ant-Based Project Support
Antlr 3.3 Runtime

Apache Commons IO Bundle
Apache Resolver Library 1.2
Auto Update Services

Description:
Provides list of common actions used by any NetBeans application.

Show Javadoc

| Help | | Cancel | [ OK
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Within a code generator, there are two methods that need to be overwritten to
provide functionality. The getDisplayName () method provides the name that
is displayed to the user within the Insert Code popup:

public String getDisplayName () {
return "Current Date";

Cenerate

Current Date

Constructor...

Logger...

toString()...

Override Method...

Add Property...

Call Web Service Operation...
Generate REST Client...

The invoke () method needs to be implemented to perform the code modification. In
the case of simply inserting a value, we can use the Swing APIs to insert any string
we want. The following code shows how to insert the current date at the current

caret location:

public void invoke() {

Document doc = textComp.getDocument () ;
try {

Caret caret = textComp.getCaret () ;
int dot = caret.getDot () ;
doc.insertString(dot, new Date() .toString(), null);

(
} catch (BadLocationException ex) {

}

Exceptions.printStackTrace (ex) ;

If, however, we want to modify the actual Java source code, for example, adding new
methods or variables, we can use the Java Source and Javac API Wrappers modules
to correctly modify the source code.

Al

Q

For more information on modifying source code, refer to the
API documentation at http://bits.netbeans.org/8.0/
javadoc/org-netbeans-modules-java-source/org/
netbeans/api/java/source/package-summary.html.
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Upon creating a plugin, we can simply select the Run option on the project to open

a new instance of NetBeans with the plugin preconfigured. The plugin functionality
can then be exercised as required. Alternatively, we can create a .nbm file for the
plugin by right-clicking on the project within the Projects window and selecting the
Create NBM menu option. When this is selected, the project is built and a . nbm file is
created that can be distributed to other developers.

o It's a good idea to never debug . nbm files within your development
~ instance of NetBeans. If something goes wrong with your . nbm file,
Q you want to keep a stable IDE to debug it; hence it's a good practice to
always debug these types of modules in a separate instance of NetBeans.

NetBeans rich client platform
applications

In addition to extending NetBeans by developing custom functionality as plugins,
NetBeans can also be used to develop rich client platform (RCP) applications.

You might be wondering why would you create an application using NetBeans as
the foundations of your application, why not just develop it as a Swing application?
NetBeans offers many advantages over building a standalone Swing application.

When you've developed desktop application, how many times have you had to write
code to handle toolbars or menu items? How many times have you had to write
code that allows you to manage windows and allows interaction between different
windows? The NetBeans RCP provides all of this functionality and more.

NetBeans provides a basic structure for an application that allows you to get started
quickly, so there's no more writing a main () method that creates a JFrame and
then creates toolbars and menus and all the other components that you expect to
see in a modern desktop application. Additionally, NetBeans provides a modular
system where components can easily find and interact with other components. So,
for example, you can create componentized functionality within your application,
which can then be used by many different components. All of these components
can be versioned, giving you a greater control over upgrading your application and
ensuring that all the different components work together.

When all of these features are brought together, it's easy to see how much time can
be saved by developing a NetBeans RCP application rather than a Swing-based
application. That's not to say that you don't use Swing components in your RCP
applications, but all of the mundane plumbing has already been written (and is being
maintained) by someone else.
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Now that we've seen some of the benefits of a NetBeans RCP application, let's see
how to create a simple RCP application.

Creating a NetBeans RCP application

A NetBeans RCP application is created using the New Project wizard in a similar
fashion to creating many different NetBeans projects. After invoking the wizard, the
option to create a NetBeans Platform Application project is provided within the
NetBeans Modules category, as shown in the following screenshot:

[ IoN ] New Project
Steps Choose Project
1. Choose Project
=4
2. ..
Categories: Projects:
Il Javakx & Module
[ Java Web 5 Module Suite
] Java EE g3 Library Wrapper Module
] HTMLS LE) NetBeans Platform Application
|| NodeJs Projects
| Maven
| MetBeans Modules
» | ] Samples
Description:

Creates a new empty NetBeans Platform Application. This is an
application skeleton, without any modules. It is the starting point for
your own rich-client applications.

| Help | < Back | Next> | Finish | Cancel |
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Upon clicking the Next > button, we are presented with the standard NetBeans
options for specifying Project Name, Project Location, and Project Folder.
What's different here, however, is that we can specify NetBeans Platform.

[ ey New Project

Steps Name and Location

1. Choose Project . Project Name: HelloWorldRCP

2. Name and Location
Project Location: istering MetBeans /Code/Chapterl0 Browse...
Project Folder: 15 /Code/Chapter10/HelloWorldRCP
NetBeans Platform: | Development IDE v Manage...

Help < Back Next > | Finish | Cancel

The NetBeans Platform dropdown initially contains only one entry — Development
IDE. This is where the version of the NetBeans platform used as the basis for
applications is defined. The Development IDE means the current version of
NetBeans that the application is being developed with; this makes things easier as
the version of NetBeans used for development is the same as the version running
your application.

Selecting the Manage... button allows different platforms to be defined that can be
used as the basis for RCP applications. Upon selecting the Manage... option, the
NetBeans Platform Manager dialog is displayed, listing all the currently installed
platforms. New platforms can be added and removed via the Add Platform... and
Remove buttons. For each installed platform, the name of the platform (Platform
Label) and location (Platform Folder) are displayed along with a list of Modules,
Sources, Javadoc, and Harnesses used by the platform.

The list of modules shows all of the modules that are available to the platform. This
includes things as Editors, the core windowing framework, and the embedded
browser. When developing an RCP application, you will typically make use of one or
more of these modules.
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The source code for a particular platform can be registered along with the
corresponding Javadoc in the Sources and Javadoc tabs. Since the Javadoc is
included within the source code for a particular version of a platform, if you register
the source code, it is not necessary to also register the Javadoc as this is already taken
care of.

Finally, the Harness tab allows different build harnesses to be defined.

[ JoN ) NetBeans Platform Manager
Platforms:
Platform Label:  Netgeans IDE 8.0.2 (Build 201411181905)

NetBeans 8.0.2

Platform Folder: sans 8.0.2.app/Contents /Resources /NetBeans

GelESY Sources | Javadoc | Harness |

Platform Modules:

.diff File Editor Support

.manifest file Editor Support

Abstract XML Instance Object Model (AXIOM)
Actions APls

Actions 5P| (Experimental)

| Add Platform... Remove

| Help | [ Close ]

R When adding different platforms on the Mac, the platforms are located
~ within the NetBeans<versions>.app/Contents/Resources/
Q NetBeans folder. Simply browsing to the NetBeans<versions>.app
folder will not locate the required platform.

Upon creating a NetBeans Platform application, the project is automatically opened
within the Projects window. Empty projects have no modules defined, but have
several important files defined that specify how the project is built and any custom
properties or internationalization used by the project.

‘\l@ The sample application used within the following section

is available as a part of the code bundle for this chapter.
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v iHE”OWOI'ld RCP [master]

@ Modules
¥ | &glmportant Files
> & Build Seript
> @ Project Properties
» [=] NetBeans Platform Config

> =

At this stage, we have a fully functional NetBeans Platform application. If we run the
application, we see a splash screen (albeit the NetBeans splash screen) and then the

application opens up, displaying a main frame with some of the more common menu
items contained within it.

Branding the application

The default settings for a NetBeans Platform application are to use the standard
NetBeans splash screen and about screen along with the standard NetBeans icons.
These can all be changed to any custom image using the project's branding. To access
the project's branding, right-click on the project within the Projects window and
select the Branding menu option.

[ NN Hello World NetBeans Platform Application - Branding

m Splash Screen | Window System | Resource Bundles | Internationalization Resource Bundles |

Application Title: Mastering NetBeans - Hello World
Application lcon (16x16): O | Browse... |
Application lcon (32x32): O | Browse... |

Application lcon (48x48): O | Browse... |

| Cancel | [ 0K J

Within this dialog, we are presented with several tabs, on each of which we can set
specific information about the application and its appearance.
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On the Basic tab, we can set the application's title along with the application's icon.

[ oN Hello World NetBeans Platform Application - Branding

| Basic [ SatEcd=2] Window System = Resource Bundles | Internationalization Resource Bundles |

Progress Bar:

v Enabled Color: E[224,0,0] * | Positioning: |0,207,500,6
Running Text:

P OE—— ) — ———
Size: |9 Color:  OWhite ~ | Positioning: |25,181,475,12

Splash Screen:

| Browse...

| cancel | [ oK |

On the Splash Screen tab, we can specify whether a progress bar is to be used or
not via the Enabled checkbox. The color of the progress bar is specified by the first
Color field ([244, 0, 0] in the preceding screenshot), and its position is defined by the
first Positioning edit box ([0,207,500,6] in the preceding screenshot). The values for
the positioning are in the format: x position, y position, width, height with the x position
starting from the left and increasing to the right and the y position starting from the
top and increasing downward.

Along with a progress bar, messages are displayed showing the status of the
application while it loads (for example, specifying that modules are loading or
configuration files are being parsed). The size of this text is specified in the Size edit
box. The color of the text is defined within the second Color edit box (White in the
preceding screenshot) and its location is specified in the second Positioning edit box
([25,181,475,12] in the preceding screenshot).
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The preceding screenshot illustrated how predefined colors can be used for the
progress bar and text (for example, White), or custom colors can be defined by

selecting the Custom entry from the Color dropdown.

[ NS Hello World NetBeans Platform Application - Branding

| Basic Splash Screen

Resource Bundles Internationalization Resource Bundles |

Enabled Features: ¥ Window Drag and Drop
@ Drag and Drop of Non-document Window Groups
E] Drag and Drop of Document Groups
E] Floating Windows
I Floating Non-document Window Groups
E] Floating Document Groups
E] Sliding Windows
E] Sliding Window Groups
@ Auto-slide Windows in Minimized Window Croups

E] Maximized Windows

| Cancel | |

[ ok |

Next, is the Window System tab, which allows us to define the windows-specific

features that are enabled within the application:

*  Window Drag and Drop

* Drag and Drop of Non-document window groups
* Drag and Drop of Document Groups

* Floating Windows

* Floating Non-document Window Groups

* Sliding Windows

* Sliding Window Groups

* Auto-slide Windows in Minimized Window Groups
* Maximized Windows

* Closing of Non-document Windows

* Closing of Document Windows

* Closing of Window Groups

*  Window Resizing

* Respect Minimum Size When Resizing Windows
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The final two tabs, Resource Bundles and Internationalization Resource Bundles,
allow us to configure the resource bundles used within an application and
internationalize all the resources used within our application.

[ JoN ) Hello World NetBeans Platform Application - Branding

| Basic | Splash Screen | Window System [FEEGIGENTEIEES  Internationalization Resource Bundles |

Search: |

|:‘| Resource Bundles
v Efl org/netbeans/Bundle.properties
B EXC_not_a_module = (0] i

@i MSG_CannotWrite = An in
Bli MSG_CannotWriteTitle
&l@ MSG_lnstalllava? =
B MSG_Needs)ava? = Java 7 Standard Edition or newer reguired

El org/netbeans/api/keyring/Bundle.properties

[# org/netbeans/api/options /Bundle.properties

E‘I org/netbeans/api/search/Bundle.properties

[& nrninetheans/ani/sendnnis /Rundle nronerties

not run on older versions of Java than Java

7 Standard Edition. Please install Ja

¥y vy

| Cancel | [ 0K J

Application properties
For each NetBeans Platform application, the Project Properties window allows us to

define which modules are used by the application, how the application is distributed,
and what hints are to be available to the application.

@ (O] Project Properties - Hello World NetBeans Platform Application
Categories:
@ Sources Java Platform: | JDK 1.8 (Default) :| | Manage Java Platforms... |
= Libraries
@ Application MetBeans Platform: | Development IDE s | Manage Platforms... |
@ Installer
@ Hints Platform Modules
Nodes Included Origin i
& Actions APIs

& Actions SPI (Experimental)

&0 Apache's Felix 0SGi Implementation
&% Apple Application Menu

&P Auto Update Services

&2 Auto Update Ul

& Bootstrap

&5 Command Line Parsing AP

& Cammand-lina Sandiraahiling

Resolve | Add Project... | | Add Cluster... |

=
]
2
"
A
-

& Module JavaFX wrapper in platform requests the token
org.openide.modules.jre.JavaFX but there are no known providers.

[ Help | [ cancel | [ ok |
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Let's take a look at the different categories of the project's properties:

Sources : This category allows the different modules used by a NetBeans
Platform application to be defined. Selecting the Add button allows module
suites to be selected and configured for use within the current application.
Modules that have been previously created as either Module or Module
Suite project types within the New File wizard can be selected here.

Libraries: Within this category, the Java platform and NetBeans platform
can be specified. Initially, these are set to the current Java platform that

is executing the current NetBeans development environment. Upon
configuring the Java and NetBeans platforms, different modules that are

to be used by the application can be specified. This lists all of the NetBeans
modules that are available within the currently selected NetBeans platform.
It is, however, possible to add modules from outside the currently selected
platform using the Add Project and Add Cluster buttons.

1
~ A NetBeans cluster is essentially a directory on disk
that contains a set of NetBeans modules.

Application: Within this category, we can define whether a standalone
application will be built from the project, or whether a collection of modules
that can be loaded into an existing NetBeans Platform application will be
built. If a standalone application is to be built, the name of the executable can
be specified within the Branding Name edit box.

Installer: When packaging an application, installers can be created for
different platforms. The license for the application can be specified along
with the platforms to create an installer for. Installers can be created for:

°  Windows
°  Linux

°  Max OS X
°  Solaris

Hints: The final category of the project's properties allows us to define what
hints are displayed within the source code of the application while it is being
developed. This can be configured to use the IDE-wide hints, or a more
project-specific set of hints.
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Creating platform application components

In the previous section, we saw how to create a NetBeans Platform application and
configure the branding for it. An application isn't very useful though if all it has is a
splash screen and some menus.

1
< The source code for the application illustrated in this section
is available as part of the code bundle for this chapter.

As the NetBeans Platform is highly modular, to add components into an application,
we need to create additional modules and add these modules into the application. To
create a module and automatically add it into the current application, right-click on
the modules node for the project and select the Add New... option.

v TagHello World NetBeans Platform Application

. - :\:;s Add New...
& ;
= Add New Library...

=K 'Add E_xisting...

v E‘] MNetBeans Platform Config

Alternatively, selecting the Add New Library... option or the Add Existing... option
will allow any previously created modules to be added as either a library or module.

Upon selecting to create a new module, the New Module Project dialog is displayed.
As with most of the New Project wizards within NetBeans, a project name,

location, and folder must be specified first. After specifying these, the Basic Module
Configuration page is displayed.

[ ] o New Module Project

Steps Basic Module Configuration

1. Name and Location
2. Basic Module Code Mame Base: com.davidsalter.masteringnb.ch10.rcp.core
Configuration (e.g. "org.yourorg.modulename”)

Module Display Name: HelloWorldModule

Localizing Bundle: idsalter/masteringnb/ch10/rcp/core/Bundle.properties

Generate O5Gi Bundle

Help < Back Next > | Finish | Cancel
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The Code Name Base field is used to uniquely identify a module, so typically a
combination of package name and module name is used here to ensure that the name
is unique. The Module Display Name field specifies how the module is displayed
within NetBeans, for example, in the following screenshot, we can see that there is a
module called HelloWorldModule that is being used within Hello World NetBeans
Platform Application.

b zHelloWorldModule
v ﬁ‘zaHello World NetBeans Platform Application
¥ [ & Modules
.7 HellowWorldModule

Finally, we can specify the localization bundle for the application along with whether
we wish to create the bundle as an OSGi bundle or a standard NetBeans module.

Upon creating a module, different functionality can be added to the module
using the New File wizard. The Module Development category allows us to
add platform-specific items such as windows, wizards, or file types.

[ JoN New File
Steps Choose File Type
;- Choose File Type Project: | & HelloWorldModule s
Q
Categories: File Types:
|| Module Development &l Action
9 Java mfvindow
71 Swing GUI Forms :% Wizard |
| JavaBeans Objects EI gr;n_n;:;;ane
- AM GLI Forms 1:_-!2 Update Center
— U'_m Tests & Installer / Activator
[ Hibernate ® Quick Search Provider
|7 Web Services @ JavaHelp Help Set
lauacrrint P Proiarct Temnlata
Description:
Creates a new singleton window component integrated into the Window
System along with an action in main menu which opens this window.
Help < Back | Next> | Finish | Cancel |
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The different file types that we can create here are the same as when we create
modules, as discussed earlier in this chapter. Again, some of them are more useful
for standalone modules, whereas others are equally important to standalone and
Platform application modules.

Let's take a look at the Window file type as this is one that is used within the
majority of NetBeans Platform applications.

Creating a NetBeans window

Upon selecting to create a window for a Platform application, the New Window
dialog displays the Basic Settings page.

@ @ New Window
Steps Basic Settings
1. Choose File Type
2. Basic Settings Window Position : | editor ’ ssiafioge
3. MName, lcon and
Location ™ Open on Application Start
Keep preferred size when slided-in
Sliding not allowed

E‘] Closing not allowed
E] Undocking not allowed
4 Dragging not allowed

¥ Maximization not allowed

Help < Back [ Next> | Finish Cancel

The first setting for a new window is the Window Position. This can take one of
several values and defines where the window is initially displayed within NetBeans:

* bottomSlidingSide: This is displayed as a button at the bottom of the
application window

* editor: This is displayed where the main editor windows are shown
within NetBeans

* explorer: This is displayed where the explorer style windows are shown
within NetBeans
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leftSlidingSide: This is displayed as a button on the left-hand side of the
application window

output: This is displayed where the main output window is shown
within NetBeans

properties: This is displayed where the properties windows are shown
within NetBeans

rightSlidingSide: This is displayed as a button on the right-hand side of the
application window

topSlidingSide: This is displayed as a button at the top of the application
window

For each window location, several options are available to define the actions and
abilities of a window:

Open on Application Start

Keep preferred size when slided-in
Sliding not allowed

Closing not allowed

Undocking not allowed

Dragging not allowed

Maximization not allowed

The final page of the wizard allows the name, icon, and location of the class
to be specified.

Steps

New Window

Name, lcon and Location

1. Choose File Type

2. Basic Settings

3. Name, lcon and
Location

Class Name Prefix:  HelloWarld|

Icon: Browse...
Project: HelloWorldModule

Package: com.davidsalter.masteringnb.ch 10.rcp.core i
Created Files: src/com/davidsalter/masteringnb/ch10/rcp/core/HelloWorldTopComponent.form

src/com/davidsalter/masteringnb/ch10/rcp/core/HelloWorldTopCompaonent.java

Modified Files: manifest.mf
nbproject/project.xml

Help < Back Next > Finish Cancel
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On this page, standard details such as a prefix for the class name, an icon for the
window, and the package for the new Java class are specified.

Upon completing the wizard, the new window class is opened within the standard
NetBeans GUI editor.

The code bundle for this chapter contains a simple NetBeans RCP application,
as shown in the following screenshot:

g 5 @ : (Q- Search (%41
HelloWarld Window

What is your name: 'David

| Say-He.Il-o |

@ Message

BT Hello David

=

OK

Summary

In this chapter, we introduced the NetBeans modular system and saw the benefits
that this can give us. We looked at creating standalone modules that can be installed
into the NetBeans IDE, and saw how to create a NetBeans code generator. We then
moved on and looked at the NetBeans Platform and saw all of the benefits it gives
to application developers, notably the speed of development and the use of the vast
array of NetBeans features. We looked at an example application and saw how to
create different windows within a Platform application.

After reading all of the chapters in this book, you should now be familiar with the
different functionality provided by NetBeans as both an IDE and a platform. With
this knowledge, you will now be better equipped and better enabled to develop
reliable applications using one of the best Java tools available. Congratulations,
and happy developing!
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SASS, configuring on project basis 264-267

D

Data Access Object (DAO)
about 150
URL 150
databases
about 112
connecting to, via JDBC 116, 117
entity classes, creating from 144-150
Java DB, connecting to 113, 114
managing 118-120
MySQL, connecting to 114, 115
database scripts
creating, from entity classes 153-155
Debugging window
about 80-82
Deadlock detection 83, 84

E

E]Bs
creating 203-213
enterprise projects
creating 189-191
entity classes
creating, from databases 144-150
database scripts, creating from 153-155
JPA controllers, creating for 150-152
events, Swing forms
defining 168
editing 178,179
explorer style windows 30

F

Favorites window 31
files

default templates, specifying 42-46
FreeMarker

URL 42

G

GeolP lookup service
about 291
URL 291
graphical user interface (GUI) 158

H

Hudson Builders
about 131-133
documentation, URL 133
URL 131

integrated development
environment (IDE) 27

J

JaCoCo
URL 102
Java Architecture for XML Binding (JAXB)
web service 148
Java Bean Validation framework
about 220
constraint, creating 220-225
Java DB
connecting to 113, 114
Java EE 6 tutorial
URL 226
Java EE Persistence 137
JavaFX
applications 186
Scene Builder 187
Java Persistence API (JPA)
about 137
controllers, creating for entities 150-152
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entities 138 N

URL 138
JavaScript Navigator window 32
adding, to web application 269, 270 NetBeans
files, checking 270 about 297
Java Server Faces (JSF) 238 building 16
Java Swing applications 158 building, from within NetBeans 18-22
Java Web Start technology building, via command line 17, 18
URL 66 configuring 22
JUnit download bundle, selecting 1, 2
URL 98 downloading 2-5
download page, URL 6
L installing 2-5
Less, configuring 263
layout managers other versions, installing 5-7
URL 164 plugins, creating 298-305
Less rich client platform (RCP) applications 305
configuring, in NetBeans 262, 263 SASS, configuring 263
configuring, on project basis 264-267 screen layout 28, 29
URL 261 source code, cloning from
Loaded Classes window 77, 78 within NetBeans 15
source code, URL 304
M specific versions, cloning 11, 12
updating, to latest version 8
macro playback .
hortcuts, assigning 55 uset dlI‘E(;tOI‘}I 7 .
S ’ gng web application, creating 234-240
macros

new macros, recording 56, 57 web application, modifying 240, 241

recording 53, 54 N[(}tll{sfags °
MSI;ESBAL NetBeans, configuring
about 23

Maven central 128

Maven multi-module project
about 196
creating 197-203

Maven repositories 128-130

Maven web application
creating 241, 242

cache directories 24
default options 24, 25
further options 26
module clusters, additional 25
NetBeans JDK 25
user directories 24
NetBeans multi-module project

Mercurial :
191-1
NetBeans source code, cloning from 9-11 creating 95
URL 9 NetBeans source code

browsing, online 16
cloning, from Mercurial 9-11
cloning, from within NetBeans 12-14

message handlers
about 287, 288

URL 287 obtaining 9
multiple document interface (MDI) 159 URL 16
MySQL

Connecting to 114, 115 zipped archive, downloading 9
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open services gateway initiative (OSGi)
about 300
URL 300

Oracle
URL 117

Output window 37

P

palette items
deleting 50, 51
editing 52, 53
Palette Manager 50, 51
Palette window
about 36
code snippets 49, 50
Payara Server
URL 125
persistence.xml file
editing 142-144
platform application components
creating 314-316
NetBeans window, creating 316-318
Platforms as a Service (PaaS) 111
properties, Swing forms
defining 168
editing 169, 170
Properties window 37
public web services
URL 291

R

Red-Green-Refactor cycle 106
remote application
URL 90
Remote Method Invocation (RMI) 273
Representational State Transfer (REST) 274
RESTful web services
creating 293-295
creating, with Client-Controlled
Container-Item option 296
creating, with Container-Item option 296
creating, with Simple Root
Resource option 295, 296
reference link 294

rich client platform (RCP) applications
about 305, 306
branding 309-312
creating 306-309
properties 312, 313

S

SASS
configuring, in NetBeans 262, 263
configuring, on project basis 264-267
URL 261
screen layout
about 28, 29
explorer style windows 30
Favorites window 31
Navigator window 32
Output window 37
Palette window 36
Properties window 37
source code editor window 32, 33
Window management 38-41
session bean facade
creating, for entity classes 214-218
session fagade pattern
URL 214
Sessions window 78, 79
Simple Object Access
Protocol (SOAP) 273,274
Simple Root Resource option
used, for creating RESTful
web services 295, 296
single-page applications (SPAs) 269
SOAP web service
consuming 290-292
creating 276
creating, from scratch 277-281
creating, from WSDL 281-283
managing 283-285
message handlers 287, 288
testing 285, 286
source code editor window
about 32, 33
History view 34, 35
Sources window 80
Spring
URL 237
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Spring Boot
support, enhancing 259, 260
URL 259

Spring Boot Configuration Support plugin
URL 259

Spring Initializr
URL 258

Spring web applications
creating 249-251
development shortcuts 255-257
modern Spring development 258, 259
Spring Boot support, enhancing 259, 260
version, modifying 252-255

SQL editor window 118

SQL operation 119

Struts
URL 239

Struts 2
URL 249

Swing forms, designing
about 162-164
binding properties, advanced 175, 176
bindings, editing 171-174
code, editing 180, 181
components, anchoring 164-167
components, autoresizing 164-167
connections, creating 181-186
converters 176
events, defining 168
events, editing 178, 179
properties, defining 168
properties, editing 169, 170
validators 178

Swing frames
creating 158
Swing GUI Forms 159-161

T

tagged releases
URL 12
task repositories 134,135
TDD
performing, within NetBeans 105-109
URL 106
TestNG
URL 98

Threads window 79, 80
Tomcat application server
URL 231

validators 178
Variables debug window 73, 74
VM properties

URL 66

w

Watches window
about 74
expressions, evaluating 75
web application
components, adding 246-249
creating 233
JavaScript, adding 269, 270
JavaScript files, checking 270
Maven web application, creating 241, 242
NetBeans web application, creating 234-240
Run options, in web project 243-246
web projects
application servers, configuring 230-232
creating 229, 230
web application, creating 233
Web Service Definition Language (WSDL)
about 274
SOAP web service, creating 281-283
URL 276
web services
about 120-124
creating 274, 275
managing, graphically 289
options, for creating 274, 275
SOAP web service, creating 276
SOAP web service, managing 283-285
WildFly
URL 232
Window management 38-41
windows
spotting 57, 58
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