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Windowed and Full Screen Games
Drawing and Animation Basics

Smooth Animation
Dealing with Input

Images and Sprites
Sounds and Music
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• Applets
• Run in your web browser
• Limited access to system 

resources
• Easy to access 
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• Java Mobile Games
• Run on a limited form-factor 

device, such as a cell phone
• Must deal with different 

phone capabilities
• Resolution
• Colors
• Processor Power

• Programming in JME
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• Java Game Applications
• Run as a full-blown Java 

application
• Generally, full access to 

system resources
• Full access to everything 

offered in JSE
• Typically, you need to 

download and install
• Can use JNDI to access 

native platform libraries
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• Window 
• Not full screen

• Resizable

• Move-able

• Full Screen Window
• Window that is full screen 
• No title bars, no resizing, not movable

• Full Screen Exclusive Mode
• Full Screen
• Resolution and color depth controlled by software 

• Mode switching
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Use javax.swing.JFrame to open a window to draw on:

frame = new JFrame();

frame.setUndecorated(false);      // keep window ba rs
frame.setIgnoreRepaint(true);    // WE will handle the painting

frame.setResizable(true);             // allow resizi ng

frame.setSize(800, 600);               // set the wi dth and height
frame.setLocation(0, 0);               // set the s creen location

frame.setVisible(true);                 // make is visible

See Example 1A - WindowExample
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Use GraphicsEnvironement and GraphicsDevice to get 
screen resolution and make a window THAT big!

GraphicsEnvironment ge = 
GraphicsEnvironment. getLocalGraphicsEnvironment ();

GraphicsDevice gd = ge.getDefaultScreenDevice();
int width = gd.getWidth();
int height = gd.getHeight();

frame.setUndecorated(true);      // remove window b ars
frame.setResizable(false);             // do not all ow resizing

See Example 1B - FullScreenWindowExample
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Use the GraphicsDevice to set your window (JFrame) t o a 
specific display mode.

GraphicsEnvironment ge = 
GraphicsEnvironment. getLocalGraphicsEnvironment ();

GraphicsDevice gd = ge.getDefaultScreenDevice();

gd.setFullScreenWindow(frame);
DisplayMode mode = 

new DisplayMode(640, 480, 32, 
DisplayMode. REFRESH_RATE_UNKNOWN);

gd.setDisplayMode(mode);

See Example 1C - FullScreenExclusiveModeExample
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The update method is used to update the game 
state:
• Update object positions, look for collisions
• Update scores
• Executing the Game Business Logic!

The render method is used to draw the game:
• Draw characters, images
• Display the score, time remaining, etc.
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The game loop is very simple: 

private boolean done = false
.

.

while (!done) {
update();   // update the state of the game

Graphics2D g = (Graphics2D)frame.getGraphics();

render(g);   // draw the updated game state to the screen
}
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• All drawing will be performed using the 
Graphics2D Object

• java.awt.Graphics2D
• Contains over 60 methods!
• Set colors, fonts, brush strokes, painting styles
• Paint Rectangles, Draw Text, Draw shapes
• Paint Images!
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Setting COLOR:
• Graphics.setColor(Color inColor):

Setting !�'�(!�'�(!�'�(!�'�(
• Graphics.setFont(Font inFont);

Setting Paint Style:
• Graphics.setPaint(Paint inPaint);
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java.awt.Color

Color = new Color(int r, int g, int b);

R = RED  (0-255)
G = GREEN  (0-255)
B = BLUE   (0-255)
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Pure Red = 255, 0, 0     new Color(255, 0, 0)
Pure Green = 0, 255, 0 new Color(0, 255, 0)
Pure Blue = 0, 0, 255 new Color(0, 0, 255)
White = 255, 255, 255
Black = 0, 0, 0

Or use color constants:  Color.RED,  Color.BLACK, 
Color.BLUE, Color.GREEN, etc.
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The Coordinate System starts at 0,0 in the upper le ft 
hand corner of the screen:

0, 0 x

y

1023, 0

0, 767 1023, 767
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Drawing Lines
• Graphics.drawLine(int x1, int y1, int x2, int y2);

Drawing Rectangles:
• Graphics.drawRect(int x1, int y1, int width, int

height)

Filling Rectangles:
• Graphics.fillRect(int x1, int y1, int width, int height )
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Drawing Text:

Graphics.drawString(String inText, int x1, int y1)

Some Text
x1, y1
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The current example has three major (and common) 
animation issues:

• Lots of flickering

• The speed of animation is controlled by the 
computer of the computer

• The animation loop gives no chance for other 
threads to do their stuff
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Java has support for “Double Buffering”
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// set up double buffering

frame.createBufferStrategy(2);
bufferStrategy = frame.getBufferStrategy();

// get the off-screen buffer
Graphics2D g = (Graphics2D)bufferStrategy.getDrawGr aphics();

render(g);

// show the offscreen buffer

bufferStrategy.show();

Example 2A – DoubleBufferingExample

Example 2B - FullScreenExclusiveModeDoubleBufferingE xample
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We will want to keep track of two metrics:

• # of updates per second (how much the game 
gets updated) – this is important to control

• # of renders per second (how much the game 
screen gets drawn) – “Frames Per Second”
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We will want to keep track of two metrics:

• # of updates per second (how much the 
game gets updated) 
• this is important to control

• # of renders per second (how much the 
game screen gets drawn) 
• “Frames Per Second” – “FPS”
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“My Graphics Card Can Play Quake III at 250 FPS!!!”

Critical Flicker Frequency (CFF)
- Rate at which flickering light becomes continuous; the rate 
needed to avoid “flicker”
- Ranges for humans from 10 to 50 FPS
- Affected by light, contrast, size of screen, how close you are to 
the screen

Most Monitors updated between 70 – 90HZ
- Updating beyond 90 FPS is pointless!
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Figure out a Target “Frames Per Second” that you wou ld like the 
software to hit:

int fps = 50;

Next, compute the period (how long the render/updat e sequence 
should take):

int periodInMillis = 1000 / fps;   // 20 millis

long periodInNanos = 1000000000L / fps;  // 20,000,000 nanos
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We will be timing how long it takes to draw and 
updates.  These operations typically happen fast.

So fast, that System.currentTimeMillis() is often not 
accurate enough  (Windows XP – 15 ms 
resolution)

Luckily, Java 5 introduced System.nanoTime()!
Much higher resolution
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beforeTime = System.nanoTime();
update();
render();
afterTime = System.nanoTime();

timeDiff = afterTime – beforeTime;
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timeDiff = afterTime – beforeTime;

sleepTime = (period – timeDiff);
if (sleepTime > 0) {

Thread.sleep(sleepTime / 1000000L);
}
else {

Thread.yield();
}
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Measuring how long you actually sleep:

• Oversleeping

Calling more update() methods

• if you cannot get enough FPS
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There are two ways of dealing with input in Java:

• Use Java AWT’s built-in event listeners for 
keyboard and mouse

• Poll devices using native libraries
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AWT Has the following built-in input listeners:

• KeyListener – Keyboard presses
• MouseListener – Mouse clicks
• MouseMotionListener – Mouse moves and drags
• MouseWheelListener – Mouse wheel scrolling
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Implement the methods in the 
corresponding Listener interface

public class GameScreen implements 
KeyListener, 
MouseListener, 
MouseMotionListener
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Step 2 - Register the event listener

// register input listeners
frame.addKeyListener(this);
frame.addMouseListener(this);
frame.addMouseMotionListener(this);
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Step 3 - Implement the Methods in the listners’ inter faces

public void keyPressed(KeyEvent inEvent) {

int keyCode = inEvent.getKeyCode();

if (keyCode == KeyEvent.VK_ESCAPE) {

done = true;
}

}

public void mouseMoved(MouseEvent inEvent) {

paddleX = inEvent.getX();

}
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JInput Project - http://jinput.dev.java.net/

Open Source
Contains JNI classes with native libraries
Support for Windows and Mac OS X
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Create a custom Mouse Pointer with no pixels

int [] pixels = new int [16 * 16];

Image image = 
Toolkit.getDefaultToolkit().createImage(

new MemoryImageSource(16, 16, pixels, 0, 16));

Cursor transparentCursor = Toolkit.getDefaultToolkit().createCustomCursor(

image, 
new Point(0, 0), 

"invisiblecursor");

frame.setCursor(transparentCursor);
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Simple “Break Out Game”

• Fill a Rectangle for Paddle

• Fill a colored Rectangles for Block
• Fill an Oval (Circle) for the Ball
• MouseMovements – Paddle Movement

• Escape – Exit
• P - Pause



��������	�
���
��������������

����������
���
����
 
������������ �
��
��
������
����		����
�����
���
�� ����
����

���������������������������
�����������
 ������

#$���
�
2*
#$���
�
2*
#$���
�
2*
#$���
�
2*
5 555 ,���"�	���#$���
�,���"�	���#$���
�,���"�	���#$���
�,���"�	���#$���
�

Break out Common Game Plumbing into 
Abstract Screen

• Frame Set up

• Buffer Strategy Set up
• Registration of listeners

• Hiding the Mouse Pointer
• Rendering loop
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Games will be mostly images:

• They look better
• They require less processing power than drawing 

complex images
• In Java (as of Java 5), images are automatically 

accelerated by the VM
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Loading an Image Is Easy!
• BufferedImage image = ImageIO.read(stream);

Stream can be any input stream:
• FileInputStream
• Input Stream from a Class Loader

InputStream is =  
ClassLoader.getSystemResourceAsStream(inResourceName);
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Graphics2D.drawImage(Image, int, int, ImageObserver)

Image – Image to Draw

X – X Coordinate of the upper-left corner
Y – Y Coordinate of the upper-left corner

ImageObserver – Object to be notified if the 
image changes (set to null)
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Use Java Object Oriented Capabilities to break out 

common code into Sprites.

Sprites are images that move around the screen:

Sprites contain:
• An Image
• X Position, Y Position
• Speed (in X direction and Y direction)
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Break Out with “Images”

• Background image
• Paddle image 
• Ball image
• Block images
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The Java Sound API has support for two different 

types of sound:

• Sampled Sound – MP3, WAV, etc…
• Instrumental Sound – MIDI

The Java Sound API can handle playback, capture, 
music synthesis, and mixing.
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Problems with Java Sound API

• No out-of-the-box format for newer formats 
(OGG)

• Has received limited attention from Sun; limited 
releases

• Very low-level and complex to use
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SoundClip class encapsulates most of the 

complexity of dealilng with the sounds API…

Example 5 – SoundClipExample

We will add two sounds to the game:
• ping.wav
• pong.wav
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JOGL – Open GL In Java
Java 3D – 3D in Java

Advanced Sound Processing
Input Devices – Game Controllers
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Java Game Programming Forums
http://www.javagaming.org

Java Game Programming Tutorials
http://www.cokeandcode.com/tutorials

OpenGL JOGL Tutorials
http://nehe.gamedev.net/


