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JavaFX

About the Tutonial

JavaFX is a Java library used to build Rich Internet Applications. The applications written using
this library can run consistently across multiple platforms. The applications developed using
JavaFX can run on various devices such as Desktop Computers, Mobile Phones, TVs, Tablets,
etc.

To develop GUI Applications using Java programming language, the programmers rely on
libraries such as Advanced Windowing Toolkit and Swings. After the advent of JavaFX, these
Java programmers can now develop GUI applications effectively with rich content.

In this tutorial, we will discuss all the necessary elements of JavaFX that you can use to develop
effective Rich Internet Applications.

Audience

This tutorial has been prepared for beginners who want to develop Rich Internet Applications
using JavaFX.

Prerequisites

For this tutorial, it is assumed that the readers have a prior knowledge of Java programming
language.
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1. JAVAFX—OVERVIEW

Rich Internet Applications are those web applications which provide similar features and
experience as that of desktop applications. They offer a better visual experience when
compared to the normal web applications to the users. These applications are delivered as
browser plug-ins or as a virtual machine and are used to transform traditional static
applications into more enhanced, fluid, animated and engaging applications.

Unlike traditional desktop applications, RIA’s don’t require to have any additional software to
run. As an alternative, you should install software such as ActiveX, Java, Flash, depending on
the Application.

In an RIA, the graphical presentation is handled on the client side, as it has a plugin that
provides support for rich graphics. In a nutshell, data manipulation in an RIA is carried out on
the server side, while related object manipulation is carried out on the client side.

We have three main technologies using which we can develop an RIA. These include the
following:

e Adobe Flash
e Microsoft Silverlight
e JavaFX

Adobe Flash

This software platform is developed by Adobe Systems and is used in creating Rich Internet
Applications. Along with these, you can also build other Applications such as
Vector, Animation, Browser Games, Desktop Applications, Mobile Applications and Games,
etc.

This is the most commonly used platform for developing and executing RIA’s with a desktop
browser penetration rate of 96%.

Microsoft Silverlight

Just like Adobe flash, Microsoft Silverlight is also a software application framework for
developing as well as executing Rich Internet Applications. Initially this framework was used
for streaming media. The present versions support multimedia, graphics, and animation as
well.

This platform is rarely used with a desktop browser penetration rate of 66%.

JavaFX
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JavaFX is a Java library using which you can develop Rich Internet Applications. By using Java
technology, these applications have a browser penetration rate of 76%.

What is JavaFX?

JavaFX is a Java library used to build Rich Internet Applications. The applications written using
this library can run consistently across multiple platforms. The applications developed using
JavaFX can run on various devices such as Desktop Computers, Mobile Phones, TVs, Tablets,
etc.

To develop GUI Applications using Java programming language, the programmers rely on
libraries such as Advanced Windowing Toolkit and Swings. After the advent of JavaFX,
these Java programmers can now develop GUI applications effectively with rich content.

Need for JavaFX

To develop Client Side Applications with rich features, the programmers used to depend
on various libraries to add features such as Media, UI controls, Web, 2D and 3D, etc. JavaFX
includes all these features in a single library. In addition to these, the developers can also
access the existing features of a Java library such as Swings.

JavaFX provides a rich set of graphics and media API’s and it leverages the modern Graphical
Processing Unit through hardware accelerated graphics. JavaFX also provides interfaces
using which developers can combine graphics animation and UI control.

One can use JavaFX with JVM based technologies such as Java, Groovy and JRuby. If
developers opt for JavaFX, there is no need to learn additional technologies, as prior
knowledge of any of the above-mentioned technologies will be good enough to develop RIA’s
using JavaFX.

Features of JavaFX

Following are some of the important features of JavaFX -

e Written in Java: The JavaFX library is written in Java and is available for the
languages that can be executed on a JVM, which include - Java, Groovy and JRuby.
These JavaFX applications are also platform independent.

e FXML: JavaFX features a language known as FXML, which is a HTML like declarative
markup language. The sole purpose of this language is to define a user Interface.

e Scene Builder: JavaFX provides an application named Scene Builder. On integrating
this application in IDE’s such as Eclipse and NetBeans, the users can access a drag
and drop design interface, which is used to develop FXML applications (just like Swing
Drag & Drop and DreamWeaver Applications).
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Swing Interoperability: In a JavaFX application, you can embed Swing content using
the Swing Node class. Similarly, you can update the existing Swing applications with
JavaFX features like embedded web content and rich graphics media.

Built-in UI controls: JavaFX library caters UI controls using which we can develop
a full-featured application.

CSS like Styling: JavaFX provides a CSS like styling. By using this, you can improve
the design of your application with a simple knowledge of CSS.

Canvas and Printing API: JavaFX provides Canvas, an immediate mode style of
rendering API. Within the package javafx.scene.canvas it holds a set of classes for
canvas, using which we can draw directly within an area of the JavaFX scene. JavaFX
also provides classes for Printing purposes in the package javafx.print.

Rich set of API’'s: JavaFX library provides a rich set of API's to develop GUI
applications, 2D and 3D graphics, etc. This set of API’'s also includes capabilities of
Java platform. Therefore, using this API, you can access the features of Java languages
such as Generics, Annotations, Multithreading, and Lambda Expressions. The
traditional Java Collections library was enhanced and concepts like observable lists and
maps were included in it. Using these, the users can observe the changes in the data
models.

Integrated Graphics library: JavaFX provides classes for 2d and 3d graphics.

Graphics pipeline: JavaFX supports graphics based on the Hardware-accelerated
graphics pipeline known as Prism. When used with a supported Graphic Card or GPU
it offers smooth graphics. In case the system does not support graphic card then prism
defaults to the software rendering stack.

History of JavaFX

JavaFX was originally developed by Chris Oliver, when he was working for a company named
See Beyond Technology Corporation, which was later acquired by Sun Microsystems in
the year 2005.

The following points give us more information of this project:

Initially this project was named as F3 (Form Follows Functions) and it was
developed with an intention to provide richer interfaces for developing GUI
Applications.

Sun Microsystems acquired the See Beyond company in June 2005, it adapted the
F3 project as JavaFX.

In the year 2007, JavaFX was announced officially at Java One, a world wide web
conference which is held yearly.

10
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e In the year 2008, Net Beans integrated with JavaFX was available. In the same year,
the Java Standard Development Kit for JavaFX 1.0 was released.

e Inthe year 2009, Oracle Corporation acquired Sun Microsystems and in the same year
the next version of JavaFX (1.2) was released as well.

e Inthe year 2010, JavaFX 1.3 came out and in the year 2011 JavaFX 2.0 was released.

e The latest version, JavaFX8, was released as an integral part of Java on 18 of March
2014.

11
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2. JAVAFX—ENVIRONMENT

From Java8 onwards, the JDK (Java Development Kit) includes JavaFX library in it.
Therefore, to run JavaFX applications, you simply need to install Java8 or later version in your
system.

In addition to it, IDE’s like Eclipse and NetBeans provide support for JavaFX. This chapter
teaches you how to set the environment to run JavaFX Applications in various ways.

Installing Java8

First of all, you will have to verify whether there is Java Installed in your system or not by
opening the command prompt and typing the command “Java” in it.

If you haven't installed Java in your system, the command prompt displays the message
shown in the following screenshot.

B C:\WINDOWS\system32\cmd.exe - O X

Then install Java by following the steps given below.
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Step 1: Visit the JavaSE Downloads Page, click on the JDK Download button as highlighted
in the following screenshot.

[S) Java SE - Downloads | Or: X \

\

€ 9 C A [ wwworaclecom/technetwork/java/javsy & ¥ © =
:* Apps [ NewTabbyYahoo & Google @ JavaScript, the weird » [] Other bookmarks

-

Overview | Downloads | Documentation | Community H Technologies ‘ Training |

Java SE Downloads

|
« |
<) =
=’Java 22 NetBeans
oownionos |

Java Platform (JDK) 8u91/8u92 NetBeans with JDK 8

| Java Platform, Standard Edition |

Java SE 8u91/8ud92

Java SE 8u91 includes important security fixes. Oracle strongly recommends that all Java SE 8
users upgrade to this release. Java SE 8u92 is a patch-set update, including all of 8u91 plus
additional features (described in the release notes).

Learn more »

DOWNLOAD #
« Release Notes

» Oracle License

« Java SE Products server JRE
« Third Party Licenses
« Certified System Configurations

« Readme Files
. JDK ReadMe JRE

« JRE ReadMe

Step 2: On clicking the Download button, you will be redirected to the Java SE Development
Kit 8 Downloads page. This page provides you links of JDK for various platforms.

13
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Accept the license agreement and download the required software by clicking on its respective
link.

For example, if you are working on a windows 64-bit Operating System then you need to
download the JDK version highlighted in the following screenshot.

|/ (&) Java SE Development Kit - X '\ : :
€ C A [ www.oracle.com/technetwork/java/jise € ¥ © =

L Apps [ NewTabbyYahoo & Google @ JavaScript, the weird » (] Other bookmarks

~ Java SE Development Kit 8 Downloads <

Thank you for downloading this release of the Java™ Platform, Standard Edition Development Kit
(JDK™). The JDK is a development environment for building applications, applets, and
components using the Java programming language.

The JDK includes tools useful for developing and testing programs written in the Java programming
language and running on the Java platform.

See also:

« Java Developer Newsletter: From your Oracle account, select Subscriptions, expand
Technology. and subscribe to Java.

« Java Developer Day hands-on workshops (free) and other events
« Java Magazine

JDK 8u91 Checksum
JDK 8u92 Checksum

Java SE Development Kit 8u91

You must accept the Oracle Binary Code License Agreement for Java SE to download this

software.
Accept License Agreement '® Decline License Agreement

Product / File Description File Size Download
Linux ARM 32 Hard Float ABI 77.72MB  jdk-8u91-linux-arm32-vip-hfittar.gz
Linux ARM 64 Hard Float ABI 7469 MB  jdk-8u91-linux-arm64-vip-hfittargz
Linux x86 15474 MB  jdk-8u91-linux-i586.rpm
Linux x86 17492 MB  jdk-8u91-linux-i586.tar.gz
Linux x64 15274 MB  jdk-8u91-linux-x64.rpm
Linux x64 17297 MB  jdk-8u91-linux-x64.targz
Mac OS X 22729 MB  jdk-8u91-macosx-x64.dmg
Solaris SPARC 64-bit (SVR4 package) 13959 MB  jdk-8u91-solaris-sparcv9.tar.Z
Solaris SPARC 64-bit 9895 MB  jdk-8u91-solaris-sparcv9.targz
Solaris x64 (SVR4 package) 14029 MB  jdk-8u91-solaris-x64.tar.Z
Solaris x64 96.78 MB  jdk-8u91-solaris-x64.tar.gz
Windows x86 18229 MB __ jdk-8u91-windows-i586.exe

| Windows x64 1874 MB  jdk-8u91-windows-x64 exe 1B
| « s
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On clicking the highlighted link, the Java8 Development Kit suitable for Windows 64-bit
Operating System will be downloaded onto your system.

Step 3: Run the downloaded binary executable file to start the installation of JDK8.

y Java SE Development Kit 8 Update 91 (64-bit) - Setup X

Welcome to the Installation Wizard for Java SE Development Kit 8 Update 91

This wizard will guide you through the installation process for the Java SE Development
Kit 8 Update 91.

The Java Mission Control profiling and diagnostics tools suite is now avaiable as part of
the JOK.

15
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Step 4: Choose the Installation Directory.

ﬂ Java SE Development Kit 8 Update 91 (64-bit) - Custom Setup X

Select optional features to install from the list below. You can change your choice of features after
installation by using the Add/Remove Programs utility in the Control Panel

Feature Description

Java SE Development Kit 8
Update 91 (64-bit), induding the
JavaFX SDK, a private JRE, and
the Java Mission Control tools
suite. This will require 180MB on
your hard drive.

Install to:
C:\Program Files\Java\jdk1.8.0_91)\ ' Change...

<Bak [ Next> || cancel

Step 5: On selecting the destination folder and clicking Next, the JavaFX installation process
starts displaying the progress bar as shown in the following screenshot.

16
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y Java SE Development Kit 8 Update 91 (64-bit) - Progress -

Status: Extracting Installer

Step 6: Change the installation directory if needed, else keep the default ones and proceed
further.

17
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Java Setup - Destination Folder

Destination Folder

Click "Change" to install Java to a different folder.

Install to:
C:\Program Files\Java\jre1.8.0_91

JavaFX

Change...

< Back

Y.

-
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Step 7: Finish the installation process by clicking the Close button as shown in the following
screenshot.

ﬁ‘ Java SE Development Kit 8 Update 91 (64-bit) - Complete X

Java SE Development Kit 8 Update 91 (64-bit) Successfully Installed

Click Next Steps to access tutorials, API documentation, developer guides, release notes
and more to help you get started with the JDK.

Next Steps

Setting up the Path for Windows

After installing Java, you need to set the path variables. Assume that you have installed Java
in C:\Program Files\java\jdk1.8.0_91 directory.

Now you can follow the steps that are given below.
¢ Right-click on 'My Computer' and select 'Properties’.
e Click on the 'Environment Variables' button under the 'Advanced' tab.
o Now, alter the 'Path' variable so that it also contains the path to the Java executable.
For Example, if the path is currently set to 'C:\WINDOWS\SYSTEM32', then change

your path to read 'C:\WINDOWS\SYSTEM32; C:\Program Files\java\
jdk1.8.0_91\bin".
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Edit environment variable

C:\ProgramData\Oracle\Java\javapath
%SystemRoot%\system32

%SystemRoot%

%SystemRoot%\System32\Wbem
%SYSTEMROOT %\ System32\WindowsPowerShell\v1.0\

C:\Program Files\nodejs\
C:\>sqlite
C:\Program Files (x86)\Skype\Phone\

C:\Program Files\Java\jdk1.8.0_91\bin

Setting NetBeans Environment of JavaFX

OK

JavaFX

New
Edit
Browse...

Delete

Move Up

Move Down

Edit text...

Cancel

NetBeans8 provides inbuilt support for JavaFX. On installing this, you can create a JavaFX
application without any additional plugins or JAR files. To set up the NetBeans environment,

you will need to follow the steps that are given below.
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Step 1: Visit the NetBeans website and click the Download button in order to download the

NetBeans software.

@ Welcome to NetBeans X

€ 9 C ff B https//netbeans.org

NetBeans IDE
Fits the Pieces Together

Quickly and easily develop desktop, mobile and web applications
with Java, JavaScipt, HTML5, PHP, C/C++ and more.

NetBeans IDE is FREE, open source, and has a worldwide community
of users and developers.

-
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Step 2: On clicking Download, you will get to the Downloads page of the NetBeans software,
which provides NetBeans bundles for various Java applications. Download the NetBeans
software for JavaSE as shown in the following screenshot.

O NetBeans IDE Download X

€ = C f B8 htps//netbeans.org/downloads/

Subscrbe 1o newslelters: @ ponehly Visekly

¥ NetBoans can comtact =%

30 ths aooress

Supponed technologies * ava SE ava EE
& NetBeans Platform SOK B B
¥ Java SE . .
b Java FX . .
¥ Java EE Kl
& Java ME

b HTML3JavaSceript .
¥ PHP

& C/Coe

& Groovy

b Java Card™ 3 Connected

Bundled servers

Y GlassFsh Server Open >

Scurce Editien 4,1.1

& Apache Tomea 8.0.27 B
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802 Development  JOKS Branch Archive
IDE -
SURNES |Engish v| Puattorm [Windows v]
Lasguage
18 Goaved out 16chnoiooies are »
NetBeans 1DE Download Bund
HTMLS/JavaScript oHP C/Crs Al
B
B
B
.
o
- - B
o ° o
o B
B
B
B
B
Downioad x8B6 | Downioad xB6 | | Downicad xB6
Downioad
Downioad x649 | Download x64 | | Downicdd x64 -
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Step 3: On clicking this button, a file named netbeans-8.0-windows.exe will be
downloaded onto your system. Run this file in order to install it. On running this file, a
NetBeans installer will start as shown in the following screenshot.

O

Configuring the Installer...

Please wait while NetBeans IDE installer initializes 'S/J mllf

Configuring the Installer...

After completion of the configuration, you will see the Welcome Page of the installer.
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Step 4: Click the Next button and proceed with the installation.

O NetBeans IDE Installer

Welcome to the NetBeans IDE 8.0 Installer

The installer will install the NetBeans IDE with the following packs and runtimes.
Click Customize to select the packs and runtimes to install.

Base IDE

Java SE

JavaEE

Java ME

HTMLS

Java Card™ 3 Connected
C/C++

Groovy

PHP

Features on Demand

Runtimes
GlassFish Server Open Source Edition 4.0

" Customize... Installation Size: 722.2 M8

-

Thets ] | cance
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Step 5: The next window holds the NETBEANS IDE 8.0 license agreement. Read it
carefully and accept the agreement by checking the checkbox at “I accept the terms in the
license agreement” and then click the Next button.

@ NetBeans IDE Installer - O X
License Agreement
Please read the following license agreement carefully. @ MIII
NETBEANS IDE 8.0 ("Product”) LICENSE AGREEMENT A

PLEASE READ THE FOLLOWING LICENSE AGREEMENT TERMS AND
CONDITIONS CAREFULLY, INCLUDING WITHOUT LIMITATION THOSE
DISPLAYED ELSEWHERE (AS INDICATED BY LINKS LISTED BELOW),
BEFORE USING THE SOFTWARE. THESE TERMS AND CONDITIONS
CONSTITUTE A LEGAL AGREEMENT BETWEEN YOU, OR THE ENTITY FOR
WHICH YOU ARE AN AUTHORIZED REPRESENTATIVE WITH FULL
AUTHORITY TO ENTER INTO THIS AGREEMENT, AND ORACLE. BY
CLICKING "ACCEPT" OR THE EQUIVALENT YOU AGREE TO ALL OF

THE TERMS AND CONDITIONS OF THIS LICENSE AGREEMENT. IF YOU
DO NOT AGREE TO THIS LICENSE DO NOT CLICK "ACCEPT" OR

THE EQUIVALENT AND DO NOT INSTALL OR USE THIS SOFTWARE.

Copyright (c) 1997, 2014, Oracle and/or its affiliates. Al
rights reserved.

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

- " " - P

[411 accept the terms in the license agreement

coadk | [Net> | | conce
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Step 6: In the next window, you will encounter the license agreement for Junit, accept it by
selecting the radio button at ™I accept the terms in the license agreement, Install JUnit” and
click on Next.

@ NetBeans IDE Installer - O

JUnit License Agreement
Please read the following license agreement carefully. @ M|E

JUnit A
Common Public License - v 1.0
THE ACCOMPANYING PROGRAM IS PROVIDED UNDER THE TERMS OF THIS COMMON PUBLIC

LICENSE ("TAGREEMENT"). ANY USE, REPRODUCTION OR DISTRIBUTION OF THE PROGRAM
CONSTITUTES RECIPIENT'S ACCEPTANCE OF THIS AGREEMENT.

1. DEFINITIONS
"Contribution” means:
a) in the case of the initial Contributor, the initial code and

documentation distributed under this Agreement, and
b) in the case of each subsequent Contributor:

i) changes to the Program, and

i\ additiane ta tha Draaram:
JUnit is a Java unit testing framework
(®) I accept the terms in the license agreement. Install JUnit

O Do notinstall JUnit

< Back Next > Cancel
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Step 7: Choose the destination directory where you need the Netbeans 8.0 to be installed.
Furthermore, you can also browse through the directory where Java Development Kit is
installed in your system and click on the Next button.

0

NetBeans IDE 8.0 Installation

Choose the installation folder and JOK™, @ mllf

Install the NetBeans IDE to:

C:\Program Files\NetBeans 8.0 Browse...
JOK™ for the NetBeans IDE:
C:\Program Files\Java\jdk1.8.0_91 v || Browse...

oot | [T ] [ oo
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Step 8: Similarly, choose the destination directory for Glassfish Server installation. Browse

through the Java Development Kit directory (now for Glassfish Reference) and then click
Next.

O NetBeans IDE Installer

- 0 X
GlassFish 4.0 Installation
Choose the installation folder. ® M|m
Instal GlassFish to:
C:\Program Files\glassfish-4.0 Browse...
JOK™ for GlassFish application server:
C:\Program Files\Java\jdk1.8.0_51 v || Browse...

< Back Next > Cancel
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Step 9: Check the Check for Updates box for automatic updates and click the Install button
to start the installation.

© NetBeans IDE Installer - O X
Summary

Cick Install to start the installation. & NetBeans|DE
NetBeans IDE Installation Folder:

C:\Program Files\NetBeans 8.0

GlassFish Server Open Source Edition 4.0 Installation Folder:
C:\Program Files\glassfish-4.0

JUnit lbrary will be downloaded and installed during installation of NetBeans IDE.
[ Check for Updates

The NetBeans installer can automatically check for updates of installed plugins
using your Internet connection.

Total Installation Size:
722.2MB
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Step 10: This step starts the installation of NetBeans IDE 8.0 and it may take a while.

0 NetBeans IDE Installer — O X
Installation
Please wait while the installer installs NetBeans IDE and runtimes. @ M|m
Instaling Java SE...
] 2%

Extracting C:\Program Files\NetBeans 8.0\java\modules\ext\jaxws22\saaj-impl.jar.pack.qgz

Next >

Step 11: Once the process is complete, click the Finish button to finish the installation.
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Step 12: Once you launch the NetBeans IDE, you will see the start page as shown in the

following screenshot.

0

Fie View Debug Profile Tear
jaj A1~
StrtPage x

&) NetBeans | Leam & Discone

Learn & Discover

Take a Tour Demos & Tutorials

Try 3 Samphe Project
Java SE Agplicaaons
Whats New Java and JaaafX GUI Applications
Communiy Comer Java EE & Java Wed Appicatens
CIC++ Applications
PHP and HTMLS Appixabons

Motile and Embdedded Agplications

All Online Documentation >>

ORACLE
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Featured Demo

U

| ——
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(!
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HEA
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Step 13: In the file menu, select New Project... to open the New project wizard as shown

in the following screenshot.

) Netbeans 06 802

Fle View Debug Profile Tesm Teols Window Hep

Pl NewProjet..  CutoShiteN

P9 NewFie.. CirleN

W OpenProject..  CuleShifteO
Open Recent Project

Clove Progect

Leam & Disoover

Close Other Projects
Close Al Projects
Open File.,

Open Recent File

Project Geoups.,
S Demos & Tutorials
Import Proyect )
Export Preject ) Java SE Applcatons
bt Java and JavaF X GUL Appicatons
VITHTROIRY G YT Java EE & Jana Web Appicatons

LG+ Appicatons

PHP and HTNLS Applications

Nobile and EmBedaed Applications

Al Onine Documentation »»

ORACLE

Featured Demo

e

Cetting Started wih Cracle JET
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Step 14: In the New Project wizard, select JavaFX and click on Next. It starts creating a

new JavaFX Application for you.

O New Project

Steps Choose Project
1. Choose Project Q Filter:
» A
Categories: Projects:
~(2 Java & JavaFX Application
-8 & JavaFX Preloader
) JavaWeb &3, JavaFX FXML Application
D) v EE &3 JavaFX in Swing Application
L& i & JavaFX Project with Existing Sources
+{2) Java ME Embedded
+-{2) Java Card
) Maven
i D Groovy
- CICH++
i &_-3 NetBeans Modules
-2 Samples < >
Description:
Creates a new Java application with enabled JavaFX features »
in a standard IDE project. You can also generate a
javagx.application.Application main dass with sample JavaFX code in
the project. Standard projects use an IDE-generated Ant build
script to build, run, and debug your project. v

< Back Next >

Finish | | Cancel
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Step 15: Select the name of the project and location of the project in the NewJavaFX
Application window and then click Finish. It creates a sample application with the given

name.
) New JavaFX Application X
Steps Name and Location
1. Choose Project ProjectName: javafxsample

2. Name and Location
Project Location: | C:\Users\Tutorialspoint\Documents\Net| |  Browse...

Project Folder: C:\Users\TuhorialspohtDoo.mmtsWet‘

JavaFX Platform: J0K 1.8 (Defaut) v | Manage Platforms...

[] Create Custom Preloader

Project Name: |javafxsample-Preloader

[] Use Dedicated Folder for Storing Libraries

Libraries Folder: Browse...

Different users and projects can share the same
compilation libraries (see Help for details).

[V] Create Application Class  javafxsample. Javafxsample

< Back Next > Finish Cancel Help
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In this instance, an application with a name javafxsample is created. Within this application,
the NetBeans IDE will generate a Java program with the name Javafxsample.java. As shown
in the following screenshot, this program will be created inside NetBeans Source Packages »>

javafxsample.

) NetBeans IDE 8.0.2

File Edit View Navigat Sourc Refactc Rur Debui Profili Tean Tool: Windoy Helg

o X

Q- -h (Ctl+)

PAHES D@ (oo

4T E DB-G®-

Projects x‘ ) @e’hvafxsample.java x] IZ]E]@
=] @ javafxsample S . . >
s IO suree |ty |[@ -0 QBH RGPy #
- 5[ javafsample l . . | A:
- i @Javafxsample.java 2 ;" change tnis license "E“‘ix:‘-, Cl
@wm : 10 change this template Irile, cnoos
5
6 package javafxsample;
7
8 [ import javafx.application.Application;
9 import javafx.event.ActionEvent;
10 import javafx.event.EventHandler;
11 import javafx.scene.Scene;
12 import javafx.scene.control.Button;
13 import javafx.scene.layout.StackPane;
14 * import javafx.stage.Stage;
15
16
17
18 * @author Tutorialsvoint ¥
< > < >
JavafxSample (run-single) | running... ® | 11 NS
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Step 16: Right-click on the file and select Run File to run this code as shown in the following
screenshot.

@ javafxsample - NetBeans IDE 8.0.2 = O X

File Edit View Navigat Sourc: Refactc Rur Debu Profili Tean Tool: Windou Helg| Q~ Search (Ctrl+1) I

PSS D@ [ VTR DB

Projects x | @ || &5 Javafxsample.java x| IO
El& javafxsample Sou'ce History | i@ < - 3 v W
S g iz e |BB-8-RTFRE|P
P ; Am
= javafxsample _
T s % el mases
(@ Libraries 36 Navigate >
37 Show Javadoc Alt+F1
38 Find Usages Alt+F7 -
=3 Call Hierarchy -
40 —
41 Insert Code... Alt+Insert
:; i Fix Imports Ctrl+ Shift+]
44| [ Refactor |
< Format Alt+Shift+F
W JavabsSa  pebug File Ctrl+Shift+F5
w Deleti Test File Ctrl+F6 h A
B ceps-3  pepugTestFile Ctrl Shift+F6
% Updati 1
Compil Run Focused Test Method A
compil Debug Focused Test Method
ooty Run Into Method
BUILD
New Watch... Ctrl+Shift+F7 | ,
< > < Toggle Line Breakpoint Ctrl+F8
JavafxSample (run-single) | Profiling > NS
Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V
Code Folds >
Select in Projects
36

' tutorialspoint

EIMPLYEAEYLEARMNINEG



JavaFX

This automatically created program contains the code which generates a simple JavaFX
window having a button with the label Say *Hello World’ in it. Every time you click on this
button, the string Hello World will be displayed on the console as shown below.

#  Hello World! — O X

Say "Hello World'

Installing JavaFX in Eclipse

A plugin named e(fx)clipse is also available in JavaFX. You can use the following steps to
set JavaFX in Eclipse. First of all, make sure that you have Eclipse in your system. If not,
download and install Eclipse in your system.

Once Eclipse is installed, follow the steps given below to install e(fx)clipse in your system.
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Step 1: Open Eclipse in the Help menu and select Install New Software... option as shown
below.

© Java - Eclipse - 0O X
File Edit Navigate Search Project Run Window Help

Br®E~ Y0 Q-H G- (% Welcome
@Qﬂv@ \ @

| v O v § vy (v

Help Contents
%' Search
8 Dynamic Help

Quick Access 11

% Package Explorer 22| = O | Key Assist... Ctrl+Shift+L

BS|® ¥ Tips and Tricks...
Report Bug or Enhancement...
Cheat Sheets...

#ex

<&

Perform Setup Tasks...

Check for Updates
Install New Software...
Installation Details

ﬁPS@._”z

Eclipse Marketplace..,

0O & FES

About Eclipse

Upon clicking, it will display the Available Software window, as shown in the following
screenshot.
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S Install 0 X
Available Software | i
Select a site or enter the location of a site. f)

Wokwie vl[ Add..

Find more software by working with the "Available Software Sites” preferences.

type filter text

e Version
[J @ Thereis no site selected.

Select All Deselect All

Details

[/] Show only the latest versions of available software  [/] Hide items that are already installed
[ Group items by category What is already installed?

[[] Show only software applicable to target environment

[ Contact all update sites during install to find required software

@ < Back Next > Finish Cancel

In the text box Work with of this window, you need to provide the link of the plugin for the

required software.

Step 2: Click the Add... button. Provide the name of the plugin as e(fx)clipse. Next, provide

the following link as the location.

http://download.eclipse.org/efxclipse/updates-released/2.3.0/site
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Step 3: After specifying the name and location of the plugin, click the OK button, as
highlighted in the following screenshot.

© Add Repository

Name:

ec(fx)lipse

Location: http://download.eclipse.org/efxclipse}’updates-released/2

©

Y.
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X

Local...

Archive...

Cancel
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Step 4: Soon after you add the plugin, you will find two checkboxes for e(fx)clipse — install
and e(fx)clipse - single components. Check both these checkboxes and click the Add...
button as shown in the following screenshot.

© Install O X
Available Software :
Check the items that you wish to install. \p> F

Work with: | ec(fx)lipse - http://download.eclipse.org/efxclipse/updates-released/2.3.( v

Find more software by working with the "Available Software Sites" preferences.

type filter text

Name Version
> (000 elfx)clipse - install
> [/ 000 e(fx)clipse - single components

L4 >

Select All Deselect All

Details
[/ Show only the latest versions of available software  [/] Hide items that are already installed
[ Group items by category What is already installed?

(] Show only software applicable to target environment
(] Contact all update sites during install to find required software

©) < Back Nett > Finish Cancel
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Step 5: Next, open your Eclipse IDE. Click the File menu and select Project as shown in the
following screenshot.

© Java - Eclipse - 0 X
File Edit Navigate Search Project Run Window Help
New Alt+Shift+N > (25 Java Project 457
Open File... = Project.. & Java
Close Ctrl+W W Package = a_
Close Al Ctrl+Shift+W & Class
Save CtrlsS ( |Interface
Save As... G Enum
Save Al Ctrls Shifts S @ Annotation
Revert &9 Source Folder
44 Java Working Set
v (9 Folder
Rename... F2 L? File
e P& Untitled Text Fie L v =@
e | B
Convert Line Delimiters To £ JUnitTestCase =
Print... CtreP | (¥ Task >
Switch Workspace y X Xtend Class
Restart WK Xtend Interface
K Xtend Enum
Ny | a
by impor X Xtend Annotation
Ly Export.
™ Example
Properties Alt+Enter
™ Other.. Ctrl+N
Exit r
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Step 6: Then, you will get a window where you can see a list of wizards provided by Eclipse
to create a project. Expand the JavaFX wizard, select JavaFX Project and click the Next
button as shown in the following screenshot.

© New Project a X

Select a wizard p— <>

Wizards:
‘ type filter text l

> (= General

> (= Gradle

y & Java

v [ JavaFX
(2] JavaFX Library Project
(2] JavaFX Project

> [ 0SGI

> (& Samples

= Maven

(& Plug-in Development

= Xtend

(= Xtext

= Examples

WO NN N

® < Back Next > Finish Cancel
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Step 7: On clicking Next, a New Project Wizard opens. Here, you can type the required
project name and click Finish.

& New Java Project O X

Create a Java Project —_

Create a Java project in the workspace or in an external location.

Project name: | sample

[ Use default location

C:\sample_workspace\sample Browse...
JRE
(®) Use an execution environment JRE: JavaSE-1.8 v
(O Use a project specific JRE: jre.8.0_72
(O Use default JRE (currently 'jre1.8.0_72') Configure JREs...

Project layout

(O Use project folder as root for sources and class files

(® Create separate folders for sources and class files Configure default...
Working sets
[[JAdd project to working sets
Ly Select...
® < Back Next > Finish Cancel
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Step 8: On clicking Finish, an application is created with the given name (sample). In the
sub-package named application, a program with the name Main.java is generated as shown
below.

© Java - sample/src/application Main.java - Eclipse - O X
File Edit Source Refactor Navigate Search Project Run Window Help
B-E-EePHEED LSO RCRE AR
LA A AR [k ]| g | e
8 Pac.. 2| = O ||[) Mainjava 23‘ =0
B cho| o v 1 package application; A
& sample ¢ .
v (@ s 3® import javafx.application.Application;[]
v f# application a
y [J) Mainjava ||~ . : B,
Lol 9 public class Main extends Application {
{ applicatior| |z s Qoverride
4 < <1
> B JRE System Libran public void start(Stage primaryStage) {
> B JavaFX SDK try {

A buildfibuild BorderPane root = new BorderPane():
Scene scene = new Scene(root,400,40
scene.getStylesheets () .add (getClass
primaryStage.setScene (scene);
primaryStage.show():

} catch(Exception e) {
e.printStackTrace();
}
121 }
22
23 public static void main(String([] args) {
24 launch(args);
25 }
26 } v
< > < >
on [Writable Smart Insert 20: 10
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Step 9: This automatically generated program contains the code to generate an empty JavaFX
window. Right-click on this file, select Run As > Java Application as shown in the following
screenshot.

Undo Ctrl+Z
© Java - sample/src/application/Main.java - Eclipse Revert File
File Edit Source Refactor Navigate Search Save Ctrl+S
v W.é: ‘ - —
O-B-E@?P &= Open Declaration F3
=3 A R R ACKCR AR Open Type Hierarchy F4
8 Pac.. 2| = B || [ Mainjava % | Open Call Hierarchy Ctrl+Alt+H
(&5 sample 2 Quick Outline Ctrl+0
v [ src B e e Quick Type Hierarchy Ctrl+T
v {# application i Open With N
7 Maini 8
’ alrja:a | 9 public class ] Show In Alt+Shift+W >
i € 3pplication) (i, oe @Override
> B JRE System Libran : public vo Cut Ctrl+X
> ‘\ JaVaFX SDK try ( CCp)’ Ctrloc
A | build.fxbuild B o
Copy Qualified Name
S
8] Paste Ctrl+V
B Quick Fix Ctrl+1
7 Source Alts Shift+S >
} cat
e Refactor Alt+Shift+T >
' } Local History >
|21 }
| 22 References >
23% public st Declarations >
24 launc.
25 } {3 Addto Snippets...
p [31 1Java Application Alt+Shift+X, J Run As >
Run Configurations... Deig & 2
Validate
Compare With >
Replace With >
Create Snippet...
Team >
Preferences...
Remove from Context Ctrl+Alt+Shift+ Down
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On executing this application, it gives you an empty JavaFX window as shown below.

] — O X

Note: We will discuss more about the code in the later chapters.
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3. JAVAFX—ARCHITECTURE

JavaFX provides a complete API with a rich set of classes and interfaces to build GUI
applications with rich graphics. The important packages of this API are -

javafx.animation: Contains classes to add transition based animations such as fill,
fade, rotate, scale and translation, to the JavaFX nodes.

javafx.application: Contains a set of classes responsible for the JavaFX application
life cycle.

javafx.css: Contains classes to add CSS-like styling to JavaFX GUI applications.
javafx.event: Contains classes and interfaces to deliver and handle JavaFX events.

javafx.geometry: Contains classes to define 2D objects and perform operations on
them.

javafx.stage: This package holds the top level container classes for JavaFX
application.

javafx.scene: This package provides classes and interfaces to support the scene
graph. In addition, it also provides sub-packages such as canvas, chart, control, effect,
image, input, layout, media, paint, shape, text, transform, web, etc. There are several
components that support this rich API of JavaFX.

The following illustration shows the architecture of JavaFX API. Here you can see the
components that support JavaFX API.
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JavaFX Graphics Engine

DN s

Scene Graph

In JavaFX, the GUI Applications were coded using a Scene Graph. A Scene Graph is the
starting point of the construction of the GUI Application. It holds the (GUI) application
primitives that are termed as nodes.

A node is a visual/graphical object and it may include —

¢ Geometrical (Graphical) objects - (2D and 3D) such as circle, rectangle, polygon,
etc.

e UI controls - such as Button, Checkbox, Choice box, Text Area, etc.
e Containers - (layout panes) such as Border Pane, Grid Pane, Flow Pane, etc.

¢ Media elements - such as audio, video and image objects.

In general, a collection of nodes makes a scene graph. All these nodes are arranged in a
hierarchical order as shown below.
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Root Node

Leaf Node

Leaf Node Leaf Node

Each node in the scene graph has a single parent, and the node which does not contain any
parents is known as the root node.

In the same way, every node has one or more children, and the node without children is
termed as leaf node; a node with children is termed as a branch node.

A node instance can be added to a scene graph only once. The nodes of a scene graph can
have Effects, Opacity, Transforms, Event Handlers, Event Handlers, Application Specific
States.

Prism

Prism is a high performance hardware-accelerated graphical pipeline that is used to
render the graphics in JavaFX. It can render both 2-D and 3-D graphics.

To render graphics, a Prism uses -

e DirectX 9 on Windows XP and Vista.
e DirectX 11 on Windows 7.
e OpenGL on Mac and Linux, Embedded Systems.

In case the hardware support for graphics on the system is not sufficient, then Prism uses the
software render path to process the graphics.
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When used with a supported Graphic Card or GPU, it offers smoother graphics. Just in case
the system does not support a graphic card, then Prism defaults to the software rendering
stack (either of the above two).

GWT (Glass Windowing Toolkit)

As the name suggests, GWT provides services to manage Windows, Timers, Surfaces and
Event Queues. GWT connects the JavaFX Platform to the Native Operating System.

Quantum Toolkit

It is an abstraction over the low-level components of Prism, Glass, Media Engine, and Web
Engine. It ties Prism and GWT together and makes them available to JavaFX.

WebView

Using JavaFX, you can also embed HTML content in to a scene graph. WebView is the
component of JavaFX which is used to process this content. It uses a technology called Web
Kit, which is an internal open-source web browser engine. This component supports different
web technologies like HTML5, CSS, JavaScript, DOM and SVG.

Using WebView, you can -
e Render HTML content from local or remote URL.
e Support history and provide Back and Forward navigation.
e Reload the content.
e Apply effects to the web component.
e Edit the HTML content.
e Execute JavaScript commands.
¢ Handle events.

In general, using WebView, you can control web content from Java.

Media Engine

The JavaFX media engine is based on an open-source engine known as a Streamer. This
media engine supports the playback of video and audio content.

The JavaFX media engine provides support for audio for the following file formats:
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e MP3
Audio e AIFF

e WAV
Video e FLV

The package javafx.scene.media contains the classes and interfaces to provide media
functionality in JavaFX. It is provided in the form of three components, which are -

e Media Object: This represents a media file.
e Media Player: To play media content.

e Media View: To display media.
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4. JAVAFX—APPLICATION

In this chapter, we will discuss the structure of a JavaFX application in detail and also learn
to create a JavaFX application with an example.

JavaFX Application Structure

In general, a JavaFX application will have three major components namely Stage, Scene and
Nodes as shown in the following diagram.

Scene

Scene Graph

Branch
Node

Leaf Node

Leaf Node Leaf Node
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Stage

A stage (a window) contains all the objects of a JavaFX application. It is represented by Stage
class of the package javafx.stage. The primary stage is created by the platform itself. The
created stage object is passed as an argument to the start() method of the Application
class (explained in the next section).

A stage has two parameters determining its position namely Width and Height. It is divided
as Content Area and Decorations (Title Bar and Borders).

There are five types of stages available -

e Decorated

e Undecorated
e Transparent
e Unified

o Utility

You have to call the show() method to display the contents of a stage.

Scene

A scene represents the physical contents of a JavaFX application. It contains all the contents
of a scene graph. The class Scene of the package javafx.scene represents the scene object.
At an instance, the scene object is added to only one stage.

You can create a scene by instantiating the Scene Class. You can opt for the size of the scene
by passing its dimensions (height and width) along with the root node to its constructor.

Scene Graph and Nodes

A scene graph is a tree-like data structure (hierarchical) representing the contents of a
scene. In contrast, a node is a visual/graphical object of a scene graph.

A node may include —

e Geometrical (Graphical) objects (2D and 3D) such as - Circle, Rectangle, Polygon, etc.
e UI Controls such as - Button, Checkbox, Choice Box, Text Area, etc.

e Containers (Layout Panes) such as Border Pane, Grid Pane, Flow Pane, etc.

e Media elements such as Audio, Video and Image Objects.

The Node Class of the package javafx.scene represents a node in JavaFX, this class is the
super class of all the nodes.

As discussed earlier a node is of three types -
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e Root Node: The first Scene Graph is known as the Root node.

e Branch Node/Parent Node: The node with child nodes are known as branch/parent
nodes. The abstract class named Parent of the package javafx.scene is the base
class of all the parent nodes, and those parent nodes will be of the following types -

o Group: A group node is a collective node that contains a list of children nodes.
Whenever the group node is rendered, all its child nodes are rendered in order.
Any transformation, effect state applied on the group will be applied to all the
child nodes.

o Region: It is the base class of all the JavaFX Node based UI Controls, such as
Chart, Pane and Control.

o WebView: This node manages the web engine and displays its contents.

e Leaf Node: The node without child nodes is known as the leaf node. For example,
Rectangle, Ellipse, Box, ImageView, MediaView are examples of leaf nodes.

It is mandatory to pass the root node to the scene graph. If the Group is passed as root, all
the nodes will be clipped to the scene and any alteration in the size of the scene will not affect
the layout of the scene.

Creating a JavaFX Application

To create a JavaFX application, you need to instantiate the Application class and implement
its abstract method start(). In this method, we will write the code for the JavaFX Application.

Application Class

The Application class of the package javafx.application is the entry point of the application
in JavaFX. To create a JavaFX application, you need to inherit this class and implement its
abstract method start(). In this method, you need to write the entire code for the JavaFX
graphics.

In the main method, you have to launch the application using the launch() method. This
method internally calls the start() method of the Application class as shown in the following
program.

public class JavafxSample extends Application {

@Override
public void start(Stage primaryStage) throws Exception {
/*

Code for JavaFX application.
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(Stage, scene, scene graph)
*/
}
public static void main(String args[]){

launch(args);

56

tutorialspoint

EIMPLYEAESYLEARNINTEG




JavaFX

End of ebook preview
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Buy it from our store @ https://store.tutorialspoint.com
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