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Foreword

The early 1990s saw the introduction of several game-changing technologies, two of 

which were the Java programming language and the World Wide Web. Prior to that 

period, client-server architectures were all the rage. One of the big challenges of client- 

server was developing application user interfaces (UIs) for various client machines and 

operating systems.

While most of the application development world was content with adapting 

web-based technologies such as HTTP, HTML, and JavaScript to client application 

development, a remnant of developers envisioned an alternative future. This future is 

being realized today in the form of rich, responsive clients that execute on the nearly 

ubiquitous Java Virtual Machine (JVM). I have had the privilege of co-laboring with 

many of these talented and revolutionary developers, several of whom have contributed 

the content that you'll read in the following pages. These champions of JavaFX include 

Gail Anderson, Paul Anderson, Bruno Borges, Stephen Chin, Carl Dea, Toni Epple, Weiqi 

Gao, Jonathan Giles, José Pereda, Eugene Ryzhikov, Sven Reimers, William Antônio 

Siqueira, and Johan Vos.

Here's a sampling of the rich-client treasures buried in this book: First, the 

groundwork is laid by showing how prevalent Java is in user interfaces that you may not 

have realized are written in Java. Then, the fundamentals of JavaFX are methodically 

revealed in a very approachable manner. After this treatment of foundational 

concepts, deep dives are taken in the important capabilities and libraries contained 

in JavaFX. Some of these capabilities are behind the scenes, such as JavaFX properties 

and binding, and some are visual, such as JavaFX controls and 3D graphics. After 

these JavaFX internal deep dives, several environments in which JavaFX can add 

much value are explored in depth. These environments include web, desktop, mobile, 

and embedded devices and the cloud. Finally, some leading-edge uses of JavaFX are 

discussed, including machine learning and scientific applications.
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It is important to note that JavaFX is developed in the OpenJDK umbrella and has its 

own release vehicle. As such, there is only one JavaFX, and it works on desktop, mobile, 

and embedded platforms. JavaFX evolves with and leverages new features of Java, 

ensuring that it will continue to be a cutting-edge platform.

It is my pleasure and honor to recommend this book and the JavaFX technologies 

discussed and innovated by my dear friends and colleagues.

—James Weaver
September 2019

foreword
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CHAPTER 1

Getting Started with  
Client Java

Written by Stephen Chin

Client technologies are the basis for building any interface that users interact with. 

Because they are the first part of an application that a user sees, they also leave the 

greatest impact on your audience. Therefore, it is important that user interfaces look 

good and also are easy to use and intuitive.

Whether it be desktop, mobile, tablet, or embedded devices, Java client technologies 

provide a simple and elegant solution to building modern user experiences. Because the Java 

language is cross-platform, this reduces the effort to build and maintain your application 

for multiple screens and form factors. Also, as one of the most widely used programming 

languages, anyone can help maintain your code making it a solid foundation for the future.

In this chapter, we will show some examples of Java client technology in action and 

guide you through building your own cross-platform client to demonstrate how easy it is 

to accomplish this.

 Java Client Technology in Action
Java client technology has been used for decades for all sorts of applications from 

business applications to development tools and even games. Also, now that Java runs 

on mobile and embedded platforms, you also find Java applications on your phone, 

tablet, and Raspberry Pi devices. It is often hard to tell if you are using a Java application 

because it is packaged together with the required Java libraries, so it appears just like any 

other native application.

We will explore several different Java client applications that you may or may not 

have used to give you an idea of the potential of this technology.
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 Java Client in Business
Java client technology is a staple in enterprise companies for internal applications. 

This is because it is great at building highly customized applications with complex 

controls like graphs, trees, tables, and Gantt charts. By building applications once 

and taking advantage of Java’s cross-platform capabilities, enterprises save on initial 

implementation cost as well as maintenance.

Common use cases for Java client technology in the industry are high-speed trading, 

train monitoring and scheduling, supply chain management, medical imaging, and 

inventory management. MINT systems make a training and resource management 

system (TRMS) that has been adopted by numerous commercial airlines such as 

Emirates Airlines, JetBlue Airways, Azul Linhas Aéreas Brasileiras, FedEx Express, 

Lufthansa Group, and the Avianca-Taca Group.1
2

1 MINT Software Systems – European Airline Training Symposium (EATS). Retrieved from www.
eats-event.com/mint/. July 19, 2019.

2 Casall, Alexander. 20 JavaFX real-world applications. Retrieved from https://jaxenter.com/20-
javafx-real-world-applications-123653.html. February 11, 2016.

Figure 1-1. MINT software system for airline training and resource management2
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Figure 1-1 shows one of the more complex user interface screens from MINT 

TRMS. It makes use of trees, tables, ribbons, and Gantt charts implemented using 

JavaFX. This demonstrates a very complex view that would be challenging to implement 

in any other cross-platform technology.

To find out more about how you can easily build complex applications using pre- 

built JavaFX controls, check out Chapter 4, “JavaFX Controls Deep Dive.”

 Gaming and 3D
Java client technology is also great for building games. One of the most popular games of 

all time was built by a single person using Java technology. Markus Persson (aka Notch) 

released a development version of Minecraft in 2009.3 All the initial development was 

done in his spare time until the alpha release made enough money so he could start his 

own company, Mojang, and focus on the game full time. It is now the world’s second 

highest grossing video game with 91 million monthly users.4

3 Wikipedia. Minecraft. Retrieved from https://en.wikipedia.org/wiki/Minecraft. August 
2019.

4 Gilbert, Ben. “Minecraft” is still one of the biggest games in the world, with over 91 million 
people playing monthly. Retrieved from www.businessinsider.com/minecraft-has-74-
million-monthly-players-2018-1. October 2018.
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Much of the success of Minecraft is through the large modding community who 

builds plugins that change the behavior and enhance the game taking it far beyond 

the original gameplay limitations.5 An example of a customer Minecraft server created 

by a young developer is shown in Figure 1-2. Java offers a great platform for building 

extensible applications through dynamic class loading and a secure sandbox model. 

Also with 10 million Java developers worldwide,6 there is no shortage of development 

expertise and talent.

Minecraft is built entirely in Java using client technologies such as Swing and Java 2D 

and a Java gaming library called LWJGL. The high level of abstraction offered by Java and 

these libraries made it possible for Notch to develop Minecraft in a short period of time 

and support a variety of platforms without a large team of developers.

An even easier 3D library to get started with is the built-in 3D support in JavaFX. You 

can find out more about 3D graphics in Chapter 8, “JavaFX 3D.”

5 Screenshot from Minecraft server running at https://tingsterland.com/
6 Oracle Java Certification Paths Overview. Retrieved from https://education.oracle.com/
oracle-certification-path/pPillar_80. August 2019.

Figure 1-2. Minecraft server example from Tingsterland created by @tingsterchin5
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 Mobile Conference Apps
Java client technology is not just for the desktop. Using mobile JavaFX technology 

developed by Gluon,7 you can run your Java client on phones, tablets, and embedded 

devices like Raspberry Pi. Existing JavaFX applications can be ported directly to mobile 

devices with small changes in styling of controls to make them work on different screen 

sizes. For handling mobile-specific APIs, Gluon offers Charm Down, which provides 

cross-platform integration with hardware features.

A great example of JavaFX mobile in action is the Devoxx conference application. 

This was originally built for the JavaOne conference in San Francisco and contributed to 

the open source community. The Devoxx conference picked it up and has done a great 

job extending it to be a general-purpose conference application that serves dozens of 

Devoxx and Voxxed conferences taking place around the world each year.8

7 Official web site for Gluon: https://gluonhq.com/
8 Screenshots from the Devoxx iOS conference application. Official conference web site: https://
devoxx.com/

Figure 1-3. Devoxx conference mobile application. From left to right: conference selection, 
speaker list, and venue navigation8
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Figure 1-3 shows several of the different screens within the conference application 

to select an event, showcase speakers, and navigate to the venue. According to Stephan 

Janssen, founder of the Devoxx conference family, “JavaFX Mobile technology has 

helped us to streamline multiple native applications into a single cross-platform 

application that is well supported on iOS and Android devices. This is a better 

experience for conference attendees and much easier to keep up-to-date.”

We have a simple mobile example coming up later in this chapter to show how easy 

it is to use this technology and a more thorough guide in Chapter 11, “Native Mobile 

Apps for iOS and Android.”

 A Modern Approach to Client Java
While client Java technology has been around for a long time, the development 

ecosystem has been under constant change. There have been significant advances in 

mobile, cloud computing, and app distribution that affect how you build and distribute 

your client applications. This book is focused on making you successful as a modern 

application developer by guiding you toward design and implementation best practices.

The three specific best practices that we are going to describe here and reinforce 

throughout the rest of the book are as follows:

 1. Target mobile first.

 2. Build for the cloud.

 3. Package your platform.

 Target Mobile First
The utilization of smartphones has been increasing steadily since iPhone and Android 

came out in 2007 and 2008, respectively. As of 2018, mobile smartphones and tablets 

have overtaken the desktop in web traffic, accounting for 52.2% of all web requests as 

shown in Figure 1-4. As a result, mobile is not just an option, but a required interface for 

successful applications.

Chapter 1  GettinG Started with Client Java 
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Smartphones have gotten to the point where they have the processing capability, 

memory, storage, and resolution to run full applications that were traditionally thought 

of as desktop-only. A tablet with a Bluetooth keyboard can easily be used as a desktop 

replacement for many use cases. Also, smartphones and tablets come with built-in 

Internet, which makes it possible to use them even where broadband is not available.9

As a result, there is a rising number of “smartphone-dependent” users who only 

have Internet access through a phone, but do not have broadband that could be used 

for a desktop or laptop to connect. As shown in Figure 1-5, 28% of US millennials (18–29 

years old) are smartphone dependent. This demographic will only be able to use your 

application if it has a mobile version available!

9 Percentage of all global web pages served to mobile phones from 2009 to 2018. Retrieved from 
www.statista.com/statistics/241462/global-mobile-phone-website-traffic-share/. July 
2019.

Figure 1-4. Mobile usage since 2009 as a percentage of global web traffic9
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As discussed earlier, JavaFX has great mobile capabilities that are augmented by 

Gluon, who is an OpenJDK contributor. By using JavaFX mobile, you can write an 

application code base once and then target multiple screens including smartphones, 

tablets, and desktops. This gives your application a huge competitive advantage to 

desktop-only applications that do not allow users to take their work on the road with 

them. Find out more in Chapter 11, “Native Mobile Apps for iOS and Android”!10

 Build for the Cloud
The model for application backends has shifted from on-premise to the cloud. The 

reason for this is that there is an end user shift in expectations on how they interact 

with data. Historically, users would own and manage their data locally. With the rise 

of readily available high-speed connections, accessible encryption and security, and 

multiple screens per user, this expectation has changed. Now users expect data that is 

10 Mobile Fact Sheet. Retrieved from www.pewinternet.org/fact-sheet/mobile/. June 2019.

Figure 1-5. Smartphone-dependent US citizens by age bracket according to the 
Pew Research Center10
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always online and available so it can be used from any device and easily shared and 

collaborated on.

A good example of this is eteoBoard, a digital collaborative scrum board built by 

Saxonia Systems AG in Germany. It is designed to solve the problem with distributed 

teams by creating an extended project team room across multiple locations. This is done 

by using teleconference equipment on large monitors and an electronic project board 

displayed on a large touchscreen monitor powered by JavaFX technology as shown in 

Figure 1-6.11

The eteoBoard application uses SynchronizeFX12 for real-time synchronization of the 

user interface state between multiple clients. All of the project data gets loaded to and 

stored from either Atlassian Jira or Microsoft Team Foundation Server, both of which are 

cloud-based agile lifecycle management packages with REST interfaces. From an end 

11 ETEO – One Team – One Office. Retrieved from www.slideshare.net/Saxonia/eteo-one-team-
one-office. October 2015.

12 Open source repo for SynchronizeFX: https://github.com/saxsys/SynchronizeFX

Figure 1-6. Example of the eteoBoard being used to manage a project backlog11
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