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Introduction

The Java 9 Programming Language is currently the most popular object-oriented programming (OOP) 
language in the world today. Java runs on consumer electronic devices from SmartWatches to UHD 
Smartphones, to Touchscreen Tablets, to eBook Readers, to Game Consoles, to SmartGlasses, to Ultra-High 
Definition (UHD) 4K Interactive Television Sets (or iTV Sets), with even more types of consumer electronics 
devices, such as those found in the automotive, home appliances, healthcare, digital signage, security, home 
automation market, VR AR and so on, increasingly adopting this open source Java 9 platform for usage to 
drive i3D new media experiences within their hardware devices.

Since there are literally billions of Java 9 compatible consumer electronics devices, owned by the 
billions of users all over the world, it stands to reason that developing popular Pro Java 9 Games for all of 
these people could be an extremely lucrative undertaking, given that you have the right game concepts, 
artwork, new media assets, game design, and optimization processes, of course.

Java 9 (and its multimedia engine, JavaFX 9) code can run on just about every operating system out 
there, including Windows 7, 8.1 and 10, Linux distributions such as Ubuntu LTS 18 or Fedora, 32-bit Android 
1-4 and 64-bit Android 5-8, Open Solaris, Macintosh OS/X, iOS, Symbian, and the Raspberry Pi, it’s only a 
matter of time before any other popular OSes will add support for this popular open source programming 
language. Additionally, every popular Internet Browser has Java capability. Java provides the ultimate 
flexibility in installing software, as an application, or in the browser, as an applet. You can even drag a Java 
application right out of the browser, and have it install itself on a user’s desktop. Java 9 is truly remarkable 
technology all the way around.

There are a plethora of embedded and desktop hardware support levels currently for Java 9 and 
for JavaFX 9, including the full Java SE 9, Java SE 9 Embedded, Java ME (Micro Edition) 9 and Java ME 9 
Embedded, as well as Java EE 9 for Enterprise Application Development.

Talk about being able to “code once, then deliver everywhere!” This is the pipe-dream of every 
programmer, and Oracle (Java) and Apache (NetBeans 9) is making it a reality with the powerful JavaFX 9 
multimedia programming platform. This book will go a long way towards helping you to learn exactly how 
to go about developing Java 9 games, using the Java programming language in conjunction with the JavaFX 9 
multimedia engine. These Java 9 game applications will be able to run across a plethora of Java-compatible 
consumer electronics devices. Developing Java 9 game applications which play i3D smoothly across all of 
these different types of consumer electronics devices requires a very specific work process, including game 
asset design, game code design, UI design, and data footprint optimization, all of which I’ll be covering 
during this Pro Java 9 book.

I wrote the Pro Java 9 Game Development title from scratch, using a real world Interactive 3D or i3D 
game project that I am actually working on, and will be delivering to the public sometime in 2017. I am 
targeting those readers who wish to become i3D Game Developers, and who haven’t coded in Java 9 with 
JavaFX 9. The readers are technically savvy, but are not completely familiar with Java 9 object-oriented 
computer programming concepts and techniques, or with i3D game development. Since Java 9 has now 
been released to the public on September 22, 2107 the book will be more advanced than many of the other 
Java books out there. Java 9 has added some very advanced features, such as a more secure module system 
and the JavaFX 9 API. This gives Java 9 its own interactive 3D capable new media engine supporting SVG, 2D, 
3D, audio or video media.
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I designed this book to contain a comprehensive overview of optimal Java 9 games development work 
processes. Most professional Java 9 application development books only cover the language; however, if you 
really want to become that well known Java 9 game or IoT application developer that you seek to become, 
you will have to understand, as well as master, all of the areas of game design, including multimedia asset 
creation, user interface design, Java 9 Programming, JavaFX 9 class usage, and data footprint optimization, 
as well as memory and CPU usage optimization.

Once you’ve mastered these areas, hopefully, by the end of this book, you will be able to create the 
memorable user experience that will be required to create popular, best-selling Java 9 games. You can do it,  
I know you can!

Java 9 games are not only developed using a NetBeans 9 Integrated Development Environment (IDE) 
alone, but also in conjunction with the use of JavaFX 9 and several other different types of new media 
content development software packages (more than a dozen, at this point; all open source). For this reason, 
this book covers the installation and usage of a wide variety of other popular open source software packages, 
such as GIMP 2.9.7 and Audacity 2.1.3, for instance, in conjunction with developing Java 9 game applications 
using the NetBeans 9.0 IDE and the JavaFX 9 new media game engine, which brings the “wow factor” to the 
Java 9 programming language.

I am architecting this book in this fashion so that you can ascertain precisely how your usage of new 
media content development software will fit into the overall Pro Java 9 Game Development work process.  
A comprehensive approach will serve to set this unique book title distinctly apart from all of the other Java 9 
game application development titles which are currently out on the market. The book startes out in Chapter 
One with downloading and installing the latest Java JDK as well as NetBeans 9 IDE, along with a dozen open 
source content development applications.

In Chapter Two you’ll learn about new media concepts for the 2D and i2D capabilities in JavaFX 9, 
and in Chapter Three you will learn about more advanced 3D new media concepts for the 3D and i3D 
capabilities in JavaFX 9. In Chapter Four we will cover game design concepts for JavaFX.

In Chapter Five, you’ll learn about the fundamentals of the Java 9 programming language, which you’ll 
be implementing to create a Java 9 game during the remainder of the book. In Chapter Six, you will learn 
about NetBeans 9, and create your first JavaFX 9 game application, and take a look at useful NetBeans 9 
features, such as code completion and code profiling.

In Chapter Seven, you will learn all about the JavaFX 9 new media engine (JavaFX API), and how its 
impressive features can take your Pro Java 9 Game Development and place it in the stratosphere. Thus, the 
first third of this book is “foundational” material, which you will need to understand in order to be able 
to understand how NetBeans 9.0, Java 9, JavaFX 9.0, and the various new media genres and asset types 
supported by the JavaFX 9 game engine function together as a platform.

In Chapter Eight, you will learn all about the JavaFX 9 Scene Graph and how to use its hierarchy to begin 
to design the first i2D parts of the Java 9 Game, the top-level splashscreen and its user interface design. This 
is where we start into coding Java 9 and JavaFX 9 APIs more aggressively.

In Chapter Nine, you will learn about user interface design, including using digital image assets and text 
assets. Major JavaFX classes we will cover include the Image class, the ImageView class, and the TextFlow 
class. We will be looking at digital image compositing pipelines in the creation of the SplashScreen as well 
as game information overlays such as game play instructions, legal disclaimers, content production credits, 
and starting the game play to remove the SplashScreen.

In Chapter Ten we will learn about the JavaFX event processing engine, which will process all of the 
different types of action, key, mouse, and drag events that you are likely to utilize in your Java 9 game 
development work process in the future when you create your own custom pro Java 9 games. We will 
implement event handling in Java 9 during this chapter which will make the user interface and SplashScreen 
created in the previous chapter interactive.

In Chapter Eleven we will start coding our primary i3D Game SceneGraph for the i3D Board Game. 
During the chapter you’ll be learning about the different types of JavaFX 9 Camera and LightBase 
subclasses which are contained in the core javafx.scene package, which, in turn, is contained (as of Java 9) 
in the javafx.graphics module. We will cover PerspectiveCamera, since you will be using this for your basic 
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3D scene infrastructure, which we’ll be creating during this chapter, as well as ParallelCamera, another 
Camera subclass which is better suited for 2D or 2.5D game development pipelines. We will also learn about 
the LightBase abstract superclass, and its two core lighting subclasses, AmbientLight and PointLight.

In Chapter Twelve you will learn about 3D modeling classes in the JavaFX API. You’ll be learning about 
the different JavaFX 9 3D model classes, which are contained in your javafx.scene.shape package. You will 
cover Sphere, which can be used to create a Sphere primitive, and which you have used already to test your 
3D Scene setup in Chapter Eleven. We will also look at the other two primitive classes, Box and Cylinder, 
which can also be used to create your Plane and Disk primitives. These primitives are based on the Shape3D 
superclass, which we will be looking at first. We will also look at the more advanced TriangleMesh class, 
which allows you to build a polygon-based Mesh object, and finally, at the Mesh and MeshView class 
hierarchy, which will allow you to render your 3D Mesh objects.

During Chapter Thirteen you’ll be learning about the JavaFX 9 3D shader class hierarchy, which is 
contained in the javafx.scene.paint package. In Java 9 and Android 8 the Paint class applies pixel colors 
and attributes to the Canvas, and in this case, the surface of your JavaFX 9 i3D primitives. The paint package 
contains classes which are related to this “skinning,” or “texture mapping” 3D object shading objective. You 
will cover Material, a superclass which holds the top level shader definition, and the PhongMaterial class, 
which can be used to create a texture map, or “skin,” for the i3D primitives for your game which were covered 
in Chapter 12.

In Chapter Fourteen, you will create an advanced i3D object for your game using the JavaFX 9 
SceneGraph hierarchy and JavaFX 3D primitives. During this chapter, you will be building your gameBoard 
Group branch of your SceneGraph, which is under the SceneGraph root, next to the SplashScreen (UI) 
branch, which we have already built in Chapter Nine. Under your gameBoard Group branch, we will 
segment your i3D game board into four quadrants, so the middle of the gameboard can have four larger 
300x300 unit areas which we can use for gameplay. Each of the four game quadrants will have another 5  
(of 20) perimeter game board squares as child objects.

In Chapter Fifteen, we’ll be using i3D primitives in JavaFX, to create i3D UI elements for your i3D Scene, 
and will work through some of the 3D face rendering anomalies which we saw in Chapter 14. The i3D UI 
element we’ll create will spin the gameboard, to select a quadrant topic for play.

In Chapter Sixteen, we’ll take a detailed look at the JavaFX 9 (abstract) Animation and Transition 
superclasses, and all of the powerful property transition subclasses, which you can implement as different 
types of Animation objects in your i3D boardgame. Animation adds professionalism to any game because 
motion, especially in a 3D game, adds a ton of realism to the user experience.

In Chapter Seventeen, we’ll take a close look at a public PickResult class and public MouseEvent class, 
and use these for our own game play design in a custom .createSceneProcessing() method which will be 
used to process i3D game elements (Box or Sphere objects) selection by the player (more event handling 
coding), so that our players can interact with their i3D game components.

During Chapter Eighteen, we will look at the work process for creating alternate texture maps, which 
will be changed during game play, by changing the Image object asset reference to add content to game 
board squares and quadrants, based on random spins and player mouse clicks (or screen touches). Although 
this particular chapter does not get into Java code too deeply, it is important to note that developing 
professional Java 9 games involves digital image artisans, as well as digital audio engineers, 3D modelers,  
3D texture artists, animators, 2D illustrators, and VFX artists, so we will need to cover some non-Java-specific 
topics as well during this book.

During Chapter Nineteen, an i3D game AI chapter, we will create two new int (integer) variables; 
spinDeg for spin degrees, and an accumulator (total) of the sum of the rotational degrees which have been 
spun by the players, and quadrantLanding, for holding the latest result of a simple yet powerful calculation 
which will always tell us what quadrant the latest spin landed on.

During Chapter Twenty, we’ll be creating over a dozen .setupQSgameplay() methods, which will 
contain the Java code that sets up the next level of gameplay for each gameboard square so that when a 
player clicks a gameboard square, a method will be called to set up the Q&A experience.

http://dx.doi.org/10.1007/978-1-4842-0973-8_12
http://dx.doi.org/10.1007/978-1-4842-0973-8_14
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In Chapter Twenty-One, we will finish coding the .setupQSgameplay() methods, by adding the Q&A 
parts of the game play logic. We will also be looking at the JavaFX AudioClip class, which will allow us to add 
digital audio sound effects. This will further enhance the pro Java 9 game play experience using yet another 
new media component (digital audio) of the JavaFX 9 API.

During Chapter Twenty-Two, we’ll be implementing a single player game play and scoring engine, 
to get your game scoring user interface in place, because a lot of game players will want to play the game 
against the content, as a learning experience. That said, there will still be a lot of code to write for each 
Button UI element, that looks at if the answer is the correct answer, and if it is, will increments the  
“Right:” score, and if it is not, will increment the “Wrong:” score.

During Chapter Twenty-Three, we’ll finish populating the setupQSgameplay() methods with the 
text-based answer content that matches up with the questions. We’ll also finish the createQAprocessing() 
method, which holds the answer scoring code that updates the Score UI panel. The players will use these to 
select the correct answer revealing what the visual for that square represents and scoring their answer. Once 
we finish coding the bulk of the game play “answer display, selection, and scoring” infrastructure, and test 
each square to make sure it is working, we can create the “error-proofing” portion of the Java code, to finish 
up a professional game, which makes sure the players use it properly. This involves using Boolean variables 
(called “flags”) to hold “click” variables, where once a player clicks the spinner, game board square or answer 
Button element, the “elementClick” variable is set to “false” so your game player cannot click it again and 
“game” the game play code.

During Chapter Twenty-Four on Data and Memory Footprint Optimization, we will convert your digital 
image assets to use 8-bit (indexed) color, rather than the 24-bit truecolor depth, for your texture maps, and 
we’ll run the NetBeans Profiler to see how much memory and CPU processing your Java 9 code is using to 
run your game.

This book attempts to be the most comprehensive Pro Java 9 Games application development 
programming title on the market, by covering most, if not all, of the major Java 9 and JavaFX 9 classes that 
will need to be used to create i3D Java 9 Game Applications.

If you’re looking for the most comprehensive, up to date overview of the Java 9 programming 
language for games, including JavaFX 9.0 and NetBeans 9.0 IDE all seamlessly integrated with new media 
content development work processes, as well as a “soup to nuts” knowledge about how to optimally use 
these technologies in conjunction with the leading open source new media game content design and 
development tools, then this book will really be of significant interest to you.

It is the intention of this book to take you from being an Intermediate in Java 9 game application 
development to a solid professional knowledge level regarding Java 9, NetBeans 9, and JavaFX 9 game 
application development. Be advised, this book, even though it’s ostensibly a professional title, contains 
a significant amount of new media technical knowledge. All of the work processes which are described 
during the book could take more than one or two read throughs in order to assimilate this knowledge 
into an application development knowledge base (into your quiver of technical knowledge). It will be 
well worth your time, however, rest assured, so read it more than once. There is also a Beginning Java 
Games Development book from Apress called Beginning Java 8 Games Development that covers i2D game 
development using different classes from the JavaFX API.
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CHAPTER 1

The Different Faces of Java: Create 
a Java 9 Development Workstation

Welcome to the Pro Java 9 Games Development book. In this first chapter, I’m going to discuss the various 
versions of Java which are still being used today to develop software applications for open source platforms 
such as Android, as well as for open source browsers based on WebKit, such as Google Chrome, Mozilla 
Firefox, Apple Safari, and Opera. After going over which versions of Java, spanning from JDK 1.6, also known 
as Java 6, through JDK 1.9, which was recently released as Java 9, will need to be used to develop for various 
versions of these popular platforms. We’ll also need to take a detailed look at how to create a professional 
Java 9 software development workstation for use during the rest of this book. This will include other software 
such as new media content production software packages which can be used with your Java software 
development packages to create games and IoT (Internet of Things) applications.

The core of your workstation will be either a Java 8 SDK or Software Development Kit which is also 
referred to as the JDK or Java Development Kit, or the new Java 9 JDK, which came out in 2017 and is 
more modular than Java 8, but which features the same classes and methods for creating games or IoT 
user experiences. This fact will allow us to safely focus on both Java 8, as well as Java 9, during the course 
of the book. This is because, for our purposes, these are fundamentally the same, allowing us to focus on 
the latest Java APIs, and not on what Java version you are using. In fact, since we are going to focus on Java’s 
multimedia APIs, commonly known as JavaFX, what you learn during this book can also be coded in Java 7 
as well! Android recently upgraded to Java 7 and Java 8 compatibility (from Java 6).

We will also set you up with a NetBeans 9.0 IDE, or Integrated Development Environment, which 
will make coding Java 8 or 9 games so much easier. Expect to use NetBeans 9 once Java 9 comes out in Q4 of 
2017, since NetBeans 9 IDE will have been upgraded significantly to accommodate the new modular nature 
of Java 9 and will allow you to mix functional modules, to create custom Java package collections  
(API versions) for any type of application development.

After your Java JDK and NetBeans IDE are configured, we will get you setup with the latest open source 
new media content creation software packages, including professional software packages such as GIMP for 
digital imaging, InkScape for digital illustration, DaVinci Resolve for digital video editing or special effects, 
Audacity for digital audio editing, Fusion for special effects and 3D, Open Office 4 Suite for Business and 
Project management, Blender for 3D modeling, texturing, animation, rendering, particle systems, fluid 
dynamics or special effects, and Terragen 4 for virtual planets.

At the end of this chapter, I might even suggest some other professional level software packages, which 
you should consider adding to this professional game development workstation that we will be creating 
during the course of this chapter. In this way, you will have an incredibly valuable production resource for 
your business, by the time we are finished with this first chapter. Hopefully, just this first chapter alone will 
be worth what you’ve paid for this entire book, as you can pay $500 for a powerful 64-bit workstation, and 
make it worth five figures in just a couple of hours!

https://doi.org/10.1007/978-1-4842-0973-8_1
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We will also be going over some hardware requirements and considerations for your new Java 9 content 
production workstation. Finally, note the Java code in this book will work just as well in a Java 8 IDE (or 
integrated development environment), so this book could just as easily be called the Pro Java 8 Games 
Development book!

Java Dichotomy: Versions Used in Various Platforms
There are a number of different versions of Java which are still widely used for development across a number 
of different popular platforms, including Java 6 for 32-bit Android (Versions 1.x, 2.x, 3.x and 4.x of Android 
are 32-bit), as well as Java 7 for early 64-bit Android versions (5.0, 5.1, and 6.0), Java 8 for recent Android 
Versions (7.0, 7.1.2, 8.0), and Java 9 for Windows 10 OS, Ubuntu Linux OS (and other Linux distributions), 
Macintosh OSX, and Open Solaris OS.

It is important to note that there are three primary versions of Java; Java ME or Micro Edition is 
optimized for embedded devices, Java SE or Standard Edition, which we’ll be covering, which is used 
on the “client side” as well as in mobile consumer electronics devices and in iTV sets, and Java EE, or 
Enterprise Edition, which could be thought of as a “server side” paradigm, as large corporate computing 
environments are generally server-based, and not “peer to peer” (pure client side, with client to client inter-
communication possible, in addition to client-server interactions).

Java 6, released in December of 2006 (over a decade ago), is still widely used in conjunction with the 
Eclipse IDE to develop applications for all 32-bit versions of Android, from version 1.0 through version 
4.4. This is because this is the Java version Google originally specified for use in developing 32-bit Android 
applications, when Android 1.0 was released in September of 2008. It is important to note that Google 
created a custom version of Java 6, using the Open Java Project, but this won’t effect the programming API, 
as the classes, methods, and interfaces still function the same way that they would if you were using Java 6 in 
the NetBeans IDE or the IntelliJ IDEA, instead of using the Eclipse IDE.

When Google upgraded Android to a 64-bit Linux Kernel, in Android 5.x, which uses the Android Studio 
IDEA based on IntelliJ, they upgraded to using Java 7, which also has a 64-bit version. Java 7 was released 
in July of 2011. So if you are developing Android 5-6 applications for advanced platforms, such as Android 
Wear, which is covered in my Pro Android Wearables (2015) title from Apress, or Android TV or Android 
Auto, covered in Android Apps for Absolute Beginners (2017) title from Apress, you will want to utilize Java 7. 
The JavaFX 8 engine found in JavaFX 8 and JavaFX 9, has been back-ported to Java 7 as well; however Java 7 
was retired this year. Java 6, 7 and 8 are still used in Android.

Java 8 is the current version of Java SE, as of the writing of this book, and additionally, features the 
powerful JavaFX 8.0 multimedia engine, which has also been made compatible with Java 7, although JavaFX 
8.0 APIs are not yet natively supported inside of the Android APIs. It is however, possible to develop JavaFX 
8 or 9 applications that run on both Android OS and iOS platforms, making this book significantly more 
valueable to our readers! Java 8 is supported across all popular browsers, in Android 7, 7.1.2 and 8.0, and 
across all four of the popular OSes, including Windows 7, 8.1 and 10, in all Linux Distros, Macintosh OS/X, 
and Open Solaris from Oracle. Java 8 was released in March of 2014, and added a powerful new feature 
called Lambda Expressions, which we will be covering during the book, as this is a way to write more 
compact code, which is also often more multi-processor (and multi-thread) efficient.

Java 9 is the next major revision of Java. Java 9 was released September 22, 2017. The primary new 
feature in Java 9 that the Java language developers are reworking is making the Java 9 language API modular. 
This will allow Java 9 developers to “mix and match” features in “modules” (code libraries), and create their 
own custom, optimized versions of Java. These custom Java versions would work exactly the way that the 
developer will need it to for custom development environments or custom applications. As of the release of 
this book, NetBeans 9 is still in development.

As a Game Developer, or as an IoT Developer, this means that you could create several Game 
Development customized Java Version levels, or alternately several custom IoT Development Java Version 
levels. Start with a Java 7 version, add Lambda Expressions (a coding shortcut which we will cover later) if 
needed, to create a Java 8 version, or package as custom modules (a new feature in Java 9) to create a Java 
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9 version for all the popular OS platforms. If you are using the JavaFX multimedia/game engine, the latest 
JavaFX features exist across both the Java 8 and Java 9 APIs.

I wanted to point out to readers that they can optimize their game program logic to span several 
versions of Java, optimizing for Java 7 (Android 5 or 6) to Java 8 (Android 7, 8 and modern OSes) to the Java 9 
version which came out on September 22, 2017 before the book release. This can also be done without any 
major code changes, because the core JavaFX game processing logic, other than using Lambda Expressions, 
exists across all of these Java revisions.

Java Development Workstation: Required Hardware
To get the best results from all of the professional open source software we will be installing during the 
course of this chapter, you will want to have a powerful 64-bit workstation, running a paid OS, such as 
Windows 10 or OSX, or a free OS, such as Ubuntu LTS 17. I use Windows 10 on several workstations, and 
Ubuntu LTS 17.10 on several workstations. You will also want a large display, preferably HD (1920 by 1080) 
or UHD (3840 by 2160). If you do the math, a UHD display is four HD displays in a single bezel, and UHD 
displays are now $300 to $500. I got one at a Thanksgiving sale for $250. The sizes I use for HD range from 32" 
to 43" and for UHD range from 44" to 55" yeilding a tight pixel density.

A computer workstation should feature (contain) at least 8 Gigabytes (8GB) of DDR3 system memory 
(16GB or 32GB of system memory would be even better). This memory should cycle at 1333, 1600, 1866, or 
2133 megahertz clock speed. Cutting-edge systems often feature DDR4 system memory running at 2400 
megahertz clock speed. DDR4 memory also comes in 16GB DIMMS, so that you can put 48GB, 64GB, or 
128GB in your workstation motherboard. I’d do this for workstations running Fusion 9, DaVinci Resolve 14, 
Blender 2.8, JavaFX 9 or other i3D production software.

The faster your system memory runs, the faster your computer can process data, and the faster the CPU 
can get what it needs to process. That brings us to the “brain” or CPU/GPU for the workstation which does 
the processing. The same concept holds true; the more instructions a 64-bit CPU can process per second the 
more you’re going to get done in a shorter period of time, and the smoother your i3D applications are going 
to perform their given functions.

Almost all 64-bit workstations these days will feature a multi-core processor, often called a CPU, or 
Central Processing Unit. Popular CPUs include AMD Ryzen (QuadCore, HexaCore or OctaCore), 9590 
(OctaCore or eight cores), or the more expensive Intel i7, which comes in QuadCore, HexaCore, OctaCore, 
and DecaCore versions. Like the AMD Ryzen, the Intel i7 features two threads per core, so these will look like 
8, 12, 16 or 20 core processors to an operating system, which is why they’re more expensive than the AMD 
FX 9590 series of processors. I use AMD Ryzen or Intel i7 processors, depending on the application. For 
instance, Android Studio 3 is optimized for Intel hardware architecture, and doesn’t emulate Android Virtual 
Devices (AVD) fast enough on AMD FX CPU for smooth development and testing.

To store your data, you will also need a hard disk drive. Computers these days will usually come with 
a one terabyte (1TB) hard disk drive, and you can even get a workstation with a 2TB, 3TB, 4TB, 6TB, or an 
8TB HDD. Opt for the 3GB or 4GB model if you are working on games (or 3D, film, special effects, or video 
assets) which feature UHD, or 4K, screen resolution. If you want your system to boot (start-up) rapidly, and 
load your software into memory rapidly, be sure to get an SSD (Solid State Drive) as your primary (C:\ for 
Windows, or, C:/ for Linux) drive assignment. These are more expensive than the traditional Terabyte Hard 
Disk Drives, but you only really need 64GB or 128GB to hold your OS and software. I have a 256GB SSD, and 
512GB SSD and 768GB SSDs are also becoming much more affordable.

Workstations with features such as these have essentially become commodity items, priced between 
$500 and $750, and can be purchased at WalMart or Best Buy, or on-line, at www.PriceWatch.com, where you 
can compare market prices on any of the components that I have mentioned in this section of the chapter. 
If you are new to Java 9 Game Development, and if you do not yet have an appropriate workstation, go to 
WalMart, or PriceWatch.com, and purchase your affordable 3D multi-core (purchase a 4, 6, or 8 core) 64-bit 
computer running Windows 10, or Ubuntu LTS 17, that has 8, 16 or 32 Gigabytes of DDR3 system memory, at 
the very least. You will also want a fairly large hard disk drive, at least a 750GB, or even a 1.5TB or 2TB hard 

www.PriceWatch.com
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disk drive, as well as a 3D GPU from AMD (Radeon), or nVidia (GeForce), which will be used for real-time 
i3D rendering for both JavaFX 9 as well as Fusion, Blender, and DaVinci Resolve.

During the rest of this chapter, I am going to proceed as if you have just purchased one of these 
affordable 64-bit workstations, and we’re going to create a premiere Java 9 Games and IoT development 
workstation 100% from scratch! In case you already have an existing game development workstation, I’m 
going to include a short section that shows you how to remove outdated Java development software from 
Windows, so that we can all start from scratch.

Prepare a Workstation for Java 9 Game Development
Assuming that you already have a professional level workstation in place for new media content development 
and game development, you may need to remove an outdated JDK or IDE, to make sure that you have the 
latest software. The first thing that you will do in this section is make sure you have removed any of the 
outdated versions of Java, such as Java 6 or Java 7, and any outdated versions of NetBeans, such as NetBeans 
6 or NetBeans 7. This involves uninstalling (removing, or completely deleting) outdated Java development 
software versions from the workstation. I had to do this on one of my QuadCore AMD workstations, to make 
room for the NetBeans 9.0 IDE for development of Java 9 and JavaFX 9 apps and games, so the screenshots in 
this section show a Windows 7 operating system. You’ll do this by using an OS Software Management Utility. 
On Windows this is the “Programs and Features” utility. This can be found under the Windows Control 
Panel, shown highlighted in blue in the middle column (seventh row) of Figure 1-1.

Figure 1-1. Use the Programs and Features utility icon to uninstall or change programs on your computer 
workstation

If you have a brand new workstation, you will not have to remove any previous software. There are 
similar software installation and removal utilities for Linux and Mac, if you happen to be using one of these 
OSes. Since most developers are using 64-bit versions of Windows 7, 8.1, or 10, we’ll only be using this 64-bit 
OS platform for this book.

It’s important to note that Java 9 now comes only in a 64-bit version, so you must have a 64-bit 
workstation, as I’ve specified in the previous section of this book (In fact, you cannot even buy a new 32-bit 
computer these days).

The way you customize Windows OS “chrome” (the windowing UI elements), as well as the desktop, 
and installed software packages is via the Windows Control Panel, and its set of more than 50 utility icons. 
One of these is the Programs and Features icon (in Windows versions 7 through 10), which can be seen 
selected in blue in Figure 1-1.

Note that in earlier versions of Windows (Vista or XP), this program utility icon would be labeled 
differently, as: Add or Remove Programs. It still works in the same fashion, select software, right-click, and 
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remove old versions. I do not recommend using outdated Vista or XP, as these are no longer supported by 
advanced Java 9 JDKs and IDEs.

Click this Programs and Features link, or double-click the icon, for previous versions of Windows, and 
launch the utility. Scroll down, and see if you have any older versions of the Java development tools (Java 5, 
Java 6, or Java 7) installed on your workstation. Note that if you have a brand new workstation, you should 
find there are no pre-installed versions of Java or NetBeans on the system. If you find them, return the 
system, as it may have been used previously.

As you can see in Figure 1-2, on my Windows 7 development workstation, I had an old version of Java 
8u131 installed, taking up 442 Megabytes of hard disk drive space, and installed in 2017, on April 22nd. This 
was used to run the “Alpha” version of NetBeans 9, which runs on Java 8. To remove a piece of software, 
select it, by clicking on it (it will turn blue), and either click the Uninstall button, shown at the top of 
Figure 1-2, or you can alternately right-click on the (blue) software package (removal) selection, and select 
Uninstall from a context-sensitive menu that appears.

I left the tool-tip which says: “Uninstall” showing in the screen shot, so that you can see that if you 
“hover” your mouse over anything in the Programs and Features utility, it will tell you what that particular 
feature is used for.

Once you click on the Uninstall button, this utility will remove your older versions of Java 8. Remove 
the smaller version of Java 8 (non-JDK) first, and then remove the larger (full JDK) version, as the full JDK 
is required to remove the smaller JDK, as well as any old versions of NetBeans. You will need to have Java 8 
installed if you want to remove NetBeans IDE, as NetBeans IDE is written in Java and requires a Java JDK to 
be installed in order to uninstall it.

Once you remove the full Java 8 JDK, there will only be (Alpha) versions of Java 9 (if you are me, writing 
this book, that is), as can be seen in Figure 1-3, labeled as Version 9.0.0.0. If you want to keep your older 
Java project files, make sure and back up your Java project files folder, if you haven’t done that already, that 
is. Make sure that you back up your workstation’s hard disk drive regularly, so that you do not lose any 3D, 
content production and coding work.

I removed any Alpha or Beta versions of Java 9 JDK software by again selecting it by clicking on it (it will 
turn blue), and either click the Uninstall button, seen at the top of Figure 1-3, or you can alternately right-
click on the blue software package (removal) selection, and select Uninstall from a context-sensitive menu 
(opened by right-clicking).

Figure 1-2. Select versions of Java older than Java 9 and click the Uninstall option at the top, or right-click 
and uninstall
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Now that I have removed outdated versions of Java from my workstation, I will go and get the latest Java 
9 Development Kit (JDK) versions from the Internet and install them on my Windows content development 
workstation.

Downloading and Installing the Oracle Java 9 JDK
Now that outdated versions of Java have been removed from your workstation, you will need to go onto the 
Internet and to the Oracle website to get the latest Java 9 development JDK and IDE, since after all this is the 
Pro Java 9 Games Development book. I’ll show you how to do this using direct download URLs, and where 
they are are currently, at the time of writing this book. If these links have changed, simply use Google with 
the search term “Java 9 JDK Download.” The download is currently located at the Oracle Tech Network, as is 
shown at the top of the screen shot in Figure 1-4.

Figure 1-3. Select Alpha versions of Java 9, and click the Uninstall option at the top, or, right-click, and select 
Uninstall


