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We would also like to thank the Apress team for their patience and support in a
multi-author community book that has not always been easy to manage and coordinate,
their persistent comments leaving nothing to chance, and scrutinizing every sentence of
the drafts. However, any errors that may still exist are the responsibility of the authors.

Finally, but not least, we would like to thank our families for bearing with us during
our adventure, when we were spending many hours behind a computer’s screen, trying
to explain as best as we could the many NetBeans topics you will find in this book, as
well as writing example programs that would give more value to its readers.
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Introduction

Pro Apache NetBeans provides a detailed overview of the latest additions to NetBeans
IDE, like support for JShell, the Jigsaw Module System, and Local Variable Type
Inference, focusing on what this new version brings to developers. It also describes new
features in NetBeans Platform, that is, the framework the NetBeans IDE has been built
upon.

The book is a practical, hands-on guide providing a number of step-by-step recipes
that help you take advantage of the power in the latest Java (and other) software
platforms, and it gives a good grounding in using NetBeans IDE for your projects. This
book has been written by the Apache community members who have been using the IDE
and actively contributing and developing Apache NetBeans as an open source project.

Pro Apache NetBeans consists of three parts. The first part describes how to use the
IDE as well as the new features that it brings to support the latest Java versions. The
second part describes how you can extend NetBeans by creating plugins or writing your
own standalone applications using the Rich Client Platform. The third part describes
how you can contribute to develop your favorite IDE further, becoming part of the open
source team that is driving future developments in the toolset.

In more detail, Chapter 1, “What Is NetBeans,” provides a gentle introduction to
NetBeans. It explains what NetBeans is and what it is not, its history, all the way to its
new home, the Apache Software Foundation, being its second biggest project. It also
provides an introduction of the many programming languages and tools that NetBeans
supports, and it introduces you to many other things that are explained in more detail in
the rest of the book.

Chapter 2, “Getting Started with NetBeans,” provides an overview of the NetBeans
IDE, which will help new users to become familiar with its User Interface, the various
windows, and it introduces you to how to build your first Java project. It also provides
useful tricks and tips to help you speed up your productivity.

Chapter 3 provides an overview of the new features that Apache NetBeans IDE,
since version 9.0, provides for Java versions 9-12 and other programming languages. It
describes support for JShell, the Jigsaw Module System, HttpClient and Local Variable
Type Inference, as well as improvements for PHP.
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INTRODUCTION

Chapter 4 describes how to develop desktop applications. These are standalone
applications running, typically, locally on your machine without the need of a web
or an application server. The chapter explains there are three ways to develop Java
GUI desktop applications: using the Abstract Window Toolkit (AWT), Swing, or
JavaFX. NetBeans provides a very powerful visual editor that you can use to build your
GUI with dragging and dropping components onto forms (panels). The chapter also
guides you through the steps for developing your own desktop application.

Chapter 5 describes how to build Enterprise (or Web) applications. Contrary to
desktop applications, these require a web or application server to serve HTML pages.
Java EE support has been included with Apache NetBeans since release 11.0. Full
support for Maven web applications and Java EE technologies such as Enterprise
JavaBeans (EJB), Contexts and Dependency Injection (CDI), and JavaServer Faces (JSF)
allows developers the convenience of auto-completion, code fragments, and easy syntax
recognition. After finishing this chapter, you will have a basic understanding of the
conveniences provided by Apache NetBeans for full stack Java EE development.

Chapter 6, “Debugging and Profiling Applications,” explains in detail the powerful
debugger and profiler of Apache NetBeans. If debugging makes your code right, profiling
will make it run fast. Things like breakpoints, debugging multi-threaded code, CPU and
memory profiling, snapshots, etc., are explained in this chapter.

Part IT of the book describes the NetBeans Platform (or Rich Client Platform), that
is, the framework or libraries that the NetBeans IDE has been built upon. With this
knowledge you can better understand the NetBeans source code that will allow you to
fix bugs, or extend it by writing your own plugins. Or you can use it to develop your own
desktop applications faster than using Swing.

Chapter 7, “Mastering the Core Platform,” introduces the reader to the core APIs of
the NetBeans Platform, namely, the NetBeans module system, the FileSystem, and the
Lookups. NetBeans provides its own module system to modularize applications, which
supports the use of OSGi. A comparison with Java’s module system, Jigsaw, is provided
in this chapter. NetBeans also provides its own libraries to access the filesystem. A
comparison with NIO.2, introduced in Java 7, is provided. Finally, the Lookups are a
very powerful tool to build loosely coupled applications. A comparison with Java 6
Serviceloader is also provided.

Chapter 8, “Mastering the User Interface,” teaches the reader the GUI components of
the NetBeans Platform, namely the Window system, the Action system, the Node System,
and the Explorer Views and Property Sheets, all reducing the time you need to develop
powerful Uls.
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In Chapter 9, the reader applies what s/he has learned so far by porting a desktop
application to NetBeans RCP. The development is done in three steps: (1) Build a “static”
visual prototype of the user interface; (2) Build a “dynamic” prototype of the application,
coding user interface events and associated business logic and creating customized Ul
components as needed; and (3) Code the persistence logic.

Chapter 10, “Learning the Extras of the Platform,” describes many of the other APIs
provided by the NetBeans Platform, such as the Dialogs AP]I, the Visual Library and
the Palette, the Status Bar and Notifications, the progress bar, the QuickSearch and the
Output window, etc.

Chapter 11 teaches you how to extend NetBeans by writing a plugin for it. You will
learn step by step how to develop a plugin for Hyperledger, an open source effort to
advance blockchain technologies, hosted by the Linux Foundation.

Part I1I gives you an overview of the new home that hosts NetBeans, the Apache
Foundation; its infrastructure to support open source projects like the various tools that
allow issue tracking, testing, documentation, etc.; and gives you all the information you
need to become a contributor of Apache NetBeans.

Chapter 12 describes the Apache NetBeans Process. After a short history, it explains
how the migration of source code was achieved from Oracle to Apache, the various
NetBeans versions under Apache as an incubator project, and the graduation to a top-
level Apache Project.

Chapter 13 describes the Apache Infrastructure and the various tools that the Apache
Software Foundation provides for its projects for issue/bug reporting, wikis, websites, etc.

Chapter 14 describes the NetCAT program. The NetBeans IDE Community
Acceptance Testing program is very important for the quality of the product. A typical
NetCAT program takes around two months of activities. The chapter explains how
each NetBeans version is tested by the community before it is released. You can easily
participate in this program and execute tests, thus helping to improve your favorite IDE.

Chapter 15, provides an overview of the NetBeans source code, its architecture,
its various modules, and their dependencies. It describes how to download and
build the NetBeans source code, load it in NetBeans IDE, and debug it. Finally, this
chapter encourages you to contribute to the NetBeans source code by fixing bugs and
committing your changes to a baseline.
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CHAPTER 1

What Is Apache NetBeans

It isn’t often that a technology sweeps the world and ends up being a relevant piece of
the technological universe for over 20 years. However, the Java language is one of the
few that has. The Java programming language was originally developed in 1995 by Sun
Microsystems, and it has grown into a massive ecosystem over the years. The Java Virtual
Machine (JVM) is a virtual computer that is defined by a specification, and the Java
programming language can be used to program applications that run on the JVM. A JVM
can be installed on just about any computer or hardware device that is available on the
market. As such, the JVM is installed on millions of devices worldwide, and there have
been dozens of different programming languages built on top of the JVM that compile
down to Java byte code, allowing developers to utilize different language syntax to run
on the JVM. What does this mean? Well, frankly it means that the JVM and Java are
everywhere, and one can use a multitude of languages to program applications that will
run just about anywhere. Java is an ecosystem that started in 1995, and it will be around
long into the future.

As developers on one of the most prominent development platforms, folks can
develop applications in a number of different ways. It is possible to develop Java code
in a text editor, compile and run it via a terminal using the java executable, and then
be on your way. It is also possible to create libraries of files and projects all via the
terminal, without the use of any specialized tools for development. However, although
it can be done, development without a code editor or a “development environment”
including a project-based system, can be cumbersome, and Apache NetBeans is one
of the most popular development environments for the Java Platform that helps to
make development easy. Although Apache NetBeans is a great development tool, it is
much more than just an editor. Apache NetBeans is a comprehensive development tool
with support for several languages; it is a development platform for creating rich client
applications; and it is a vibrant open source community with members from around the
globe.

© Joannis Kostaras, Constantin Drabo, Josh Juneau, Sven Reimers, Mario Schroder, Geertjan Wielenga 2020
I. Kostaras et al., Pro Apache NetBeans, https://doi.org/10.1007/978-1-4842-5370-0_1
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The Journey to Apache NetBeans

In 1996, a student project was started under the guidance of the Faculty of Mathematics
and Physics at Charles University in Prague. This student project aimed to make the
development of Java much easier, providing a syntax editor for the code that would help
to reduce errors and speed up development time when programming. It allowed one

to compile and build entire projects with just a few clicks of a button. This project was
originally named Xelfi, and in 1997 a company was formed around the project and it
was renamed to NetBeans IDE. Sun Microsystems liked the project so much, that they
purchased it in 1999 and open sourced the NetBeans IDE a year later.

After Sun Microsystems purchased Apache NetBeans, the user base and community
began to thrive. Primarily developed and maintained by Sun Microsystems at the time,
the community was able to provide patches, enhancements, and so forth since the
IDE was open source. However, the overall road map and direction of NetBeans was
controlled by the commercial entity. That wasn’t necessarily a bad thing, as it helped
to foster the IDE and the Java ecosystem as a whole, since NetBeans was being targeted
toward both beginners and experienced Java developers alike.

NetBeans was part of the portfolio that Oracle had purchased from Sun
Microsystems in January of 2010. As part of that portfolio, Oracle strived to drive
NetBeans forward as the first IDE that would support the latest features of Java SE and
Java EE alike. Oracle also strove to make NetBeans an IDE for many languages; they
even hired Python and Ruby developers to help foster the JVM counterparts of those
languages, Jython and JRuby respectively. As part of that initiative, NetBeans IDE gained
support for these languages via the use of separately installed NetBeans modules. Since
NetBeans was developed as a modular IDE, it was easy to add functionality as time went
on, without increasing the footprint of the core IDE.

Oracle did a great job of moving NetBeans forward: it was still an open source IDE,
and the community also played an important role. However, Oracle still drove the
road map, and it was not very straight forward to become involved contributing code
to NetBeans under the Oracle open source process. The NetBeans community has
developed conferences organized around the IDE. Many have developed modules to
extend the IDE. Even more have given talks or written tutorials about NetBeans features.
The next step in the evolution of the IDE was to make contribution easier, and to give the
IDE road map and sources to the community.
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Oracle donated the NetBeans IDE sources and tutorials to Apache in the fall of 2016.
Even though Oracle donated the IDE to Apache, it still remains very much involved in
the development of Apache NetBeans, but the community now controls the road map.
Contributing to Apache NetBeans is now as easy as creating a GitHub Pull Request. Since
the donation, Apache NetBeans has changed its release cadence so that its releases are now
more closely targeting the Java release cycle. Apache NetBeans still continues to be the first
IDE to support the latest flavors of the JDK, and the community is as vibrant as ever.

Installing Apache NetBeans

There are a couple of different ways to install Apache NetBeans onto your machine,
depending upon your uses. For those who are interested in modifying Apache NetBeans,
the IDE can be built from source after cloning the Git repository. For those who are
simply interested in utilizing Apache NetBeans as a development tool, the archive can
be downloaded and extracted, and then the executable can be invoked. This section
will briefly explain how to install by extracting Apache NetBeans. If you are interested in
building from source, please refer to Chapter 14.
The initial requirement for utilization of Apache NetBeans is the installation of a Java
Development Kit. Apache NetBeans supports JDK 8 and 11. The JDK must be installed
in order to build the IDE from source or to run the IDE. To download Apache NetBeans,
visit the downloads area at https://netbeans.apache.org/download/ and obtain the
most recent release. The downloads page includes links to obtain the sources or binaries
for each of the releases. It also contains information about building the IDE from source.
To download the binaries, click on the “Binaries” link, and then the “Apache Download
Mirrors” page will be displayed. Choose a download mirror and click to obtain the archive.
Once the archive has been downloaded, extract within a folder. The extracted archive
should resemble that in Figure 1-1. The executable is contained within the bin directory.


https://netbeans.apache.org/download/
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Figure 1-1. Apache NetBeans Installation

If more than one Java installation exists, edit the etc/netbeans. conf file accordingly
and add the JAVA_HOME that should be used for running Apache NetBeans. To run
Apache NetBeans, double-click the executable for the corresponding workstation'’s
platform, which resides within the bin directory.

Note To learn how to build Apache NetBeans from source, please refer to
Chapter 14.

Integrated Development Environment

Apache NetBeans is most widely known as an Integrated Development Environment (IDE).
That is why it is commonly referred to as NetBeans IDE. Originally made to be a
development environment for Java, the breadth of Apache NetBeans IDE has grown
immensely over the years into a development tool for many different languages. As of
the release of Apache NetBeans 10, the IDE contains first-class support for a variety of
languages, including Java, PHP, and JavaScript. Support not only means that the editor
contains nice syntax coloring or keyword highlighting, but it also typically contains
features such as automatic indentation as per language standards, auto-completion for
keywords and code fragments, and in some cases also automated rebuilds of projects for
an easy debugging and development life cycle. The source code editor makes it easy to
jump to different portions of code using keyboard shortcuts and mouse clicks. The editor
font, color, etc., can be modified within the Apache NetBeans preferences.
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Did I mention debugging? Yes, the development environment also contains a full
debugger for various languages, including the ability to set breakpoints, review variable
values during live debugging, and perform hot code refreshes. The development
environment also contains a full-fledged performance tuning solution for Java
applications. One can use the performance tools to run an application and pinpoint
code issues or threads that may be causing problems.

When it comes time to build a project, few build frameworks that are as widely used
as Apache Maven. The Apache NetBeans IDE contains outstanding support for Apache
Maven, making a sometimes daunting build framework easy to use. If one chooses to
utilize XML directly for pulling in Maven dependencies, then the XML editor is there to
assist through the process, but if one would rather simply type in required dependencies
and have them automatically added, then that is another option.

One of the most important pieces of the development process is workflow and team
collaboration. The NetBeans IDE contains first-class support for version control systems
such as Git and Subversion, making collaboration a breeze. It is possible to clone Git
repositories, update code, commit changes, and push to remote repositories right within
the IDE. It is also easy to compare differences between files using the DIFF comparison
tool.

Over the next few sections, we will go through some of the basic Apache NetBeans
IDE features for some of the most common use cases.

Java Code Editor

First and foremost, Apache NetBeans IDE is a world-class Java editor. The editor contains
a number of features to assist developers, making all aspects of application development
more productive. Although this section highlights Java code editing features specifically,
it should be noted that many of these same features are available for other languages,
such as JavaScript and PHP.

Code completion provides developers with a boost by making code easier to write
with less keystrokes, and also because it is great for typing those method names and
variables that you don’t quite remember. The code completion is automatically invoked
by pressing CTRL-Space while typing. Doing so will cause a drop-down menu to appear,
which includes a number of code suggestions for continuing your current line of code.
The code suggestions are context-based, providing meaningful suggestions for the
current code at the top of the list, and less meaningful suggestions toward the bottom.
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Of course, code completion is configurable, so it can be made to automatically open the
code completion drop-down menu while typing or when typing certain characters. By
default, when a “” character is typed, context-based suggestions will appear, which can
be beneficial for easily completing method names and so forth.

Code templates and snippets are handy for inserting segments of skeleton code, as
needed, making it easier to complete logic. Templates can be invoked by clicking on a
suggestion icon or by typing various strings of code such as “sout” When “sout” is typed
and then the spacebar is pressed, the code “System.out.println(“”)” is expanded, leaving
the cursor within the parentheses to continue typing. One can define custom code snippets
for code that is often used. There are also refactoring options for automatically completing

simple boilerplate code, such as creating getters and setters, without coding at all.

Java SE Applications

Apache NetBeans was originally built for development of Java Standard Edition (Java SE)
applications: that is, a Java application that contains one or more Java classes, a starting
point, and an action or graphical user interface that provides functionality for a user.
Traditional Java development requires Java classes to be compiled before they can be
executed. Compiling and execution of an application typically occurs via a command
prompt or terminal, utilizing the javac compiler and the java command to execute
resulting class files. What'’s more, if an application consists of more than one class file

or resource, then it must be packaged into a Java Archive (JAR) before it is executed.
Performing these tasks manually can be time consuming and cumbersome. Why not
automate these minuscule tasks so that the developer can spend more time creating, rather
than performing routine tasks? That is the original intention of Apache NetBeans IDE ... to
make development easier and more productive by reducing the number of required routine
tasks.

Note Prior to installing Apache NetBeans, be sure to have a JDK installed. If you
are planning to develop Java EE/Jakarta EE applications, be sure to install the
version of the JDK that you will be using for the container to which the application
is deployed. Once installed, the netbeans_jdkhome configuration variable, located
within etc/netbeans.conf, should be assigned the path to the JDK you are using to
run Apache NetBeans.
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Let’s walk through the development of a simple “Hello World” Java application and
introduce some of the core features of Apache NetBeans IDE. To begin, open Apache
NetBeans and create a new project by choosing “File” » “New Project” or selecting the
“New Project” icon in the toolbar.

Next, within the “New Project” dialog, choose the “Java” category from the Categories
pick list, and then select “Java Application” from the Projects pick list. A New Java
Application dialog will appear (Figure 1-2), and a Project Name, Project Location, and
Project Folder can be provided. Type “HelloApacheNetBeans” as the project name.

Next, select a location on your computer in which to store the project files. Apache
NetBeans allows one to provide a common area for storing third-party libraries, but skip

that for now, and ensure “Create Main Class” is checked, maintaining the default Main
Class name. Click “Finish” to create the project.

® o New Java Application

Steps Name and Location

1. Choose Project

3 Maie und Location Project Name: HelloApacheMetBeans

Project Location:  /lava_Dev

Browse...
Project Folder: [Java_Dev/HelloApacheNetBeans
Use Dedicated Folder for Storing Libraries
Libraries Folder Bro
Different users and projects can share the same compilation libraries (see Help
for details).
Create Main Class helloapachenetbeans.HelloApacheNetBeans
Help < Back Next > “ Cancel

Figure 1-2. New Java Application Dialog

Apache NetBeans will open the HelloApacheNetBeans main class in the editor, and
you will see that the project has been added to the left-hand navigator (Figure 1-3). When
the project menu in the left-hand navigator is expanded, a single source file named
HelloApacheNetBeans.java is displayed within the package helloapachenetbeans, and
the default JDK that is registered with Apache NetBeans can be seen under the Libraries
node. The HelloApacheNetBeans.java file is opened in the source editor by default.
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A~ MHelloApacheNetBeans

¥ ] Source Packages
v B helloapachenetbeans
Eﬁf} HelloApacheNetBeans.java
v | & Libraries
» &) JpK 11

Figure 1-3. Project Menu

The project is displayed in an enhanced format, making it easy to navigate the
project files and see project dependencies. At the top of the left-hand navigator, there
are tabs for “Project,” “Files,” and “Services.” The “Project” tab is displayed by default,
and it will contain each of the currently open Apache NetBeans projects in the enhanced
view. The “Files” tab shows each of the currently open Apache NetBeans projects using
the actual project files as they can be seen on disk. Sometimes this can be useful if you
know where a certain file is placed and you need to edit it. It also can be useful because
Apache NetBeans will hide some of the project files by default to organize the project
and make navigation easier, and also because these hidden files should not need to be
edited in most cases. The “Services” tab contains a multitude of options for working with
databases, web services, Maven repositories, Docker, etc. Many of these various services
will be covered later in this book in detail.

To get an opportunity to work within the editor, place the cursor within the main()
method of the HelloApacheNetBeans. java file in the open editor, after the code
comment that reads as follows:

// TODO code application logic here

Press the return button to start a new blank line, and begin typing: System.out.
println("Hello Apache NetBeans"); While typing, auto-completion options are
presented to make coding easier. In fact, by simply typing sout and pressing the tab
button, the line will be auto-completed using a code template. Type the string “Hello
Apache NetBeans” within the println() method. The code should look like that below:

public static void main(String[] args) {
// TODO code application logic here
System.out.println("Hello Apache NetBeans");

}
10
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Within the project navigator, the right-click provides many additional options, as it
brings up the contextual menu. Most of these options will be covered later in the book,
but for now right-click on the HelloApacheNetBeans project within the project navigator
and select “Clean and Build.” Doing so removes any compiled code from disk, and
performs a build including any external dependencies for the project. Next, right-click
on the project name and click “Run.” Below the editor resides a number of tabs, and one
of them is the “Output” tab. When the project is run, the “Output” tab should display the
following:

run:
Hello Apache NetBeans
BUILD SUCCESSFUL (total time: 0 seconds)

Java Web Applications

Java web applications typically have a number of processes that need to be coordinated
in order to develop and test. For instance, most web applications need to be deployed

to an application server container of some kind, and many access a database. Apache
NetBeans allows for easy development, deployment, and testing of Java web applications
by allowing one to maintain all of these separate processes within one place. What's
more, it contains a debugger mode that will easily allow one to deploy an application in
debug mode and then step through breakpoints to help troubleshoot issues. See Chapter 5
for more details on the debugger.

Java web applications typically contain a number of different code and styling files,
and the Apache NetBeans code editor is capable of editing just about any file. The code
editor supports many different languages with features such as syntax highlighting, auto-
completion, and error marking. When working with web applications especially, having
the ability to edit different types of files within the same editor is essential. The Apache
NetBeans plugin portal also provides the ability for developers to create third-party
extensions for the IDE, making the possible supported files and options for expansion
unlimited. For instance, there are third-party plugins available for many application
server containers, allowing special functionality to be made available for these servers.
See Chapter 11: Writing a Plugin for NetBeans for more details.
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