Developing Games

David Brackeen
with Bret Barker
and Laurence Vanhelsuwe




 2-005-499-1

Developing Games
in Java

David Brackeen
with Hret Barker

400 Laurence Vannelsumwe

New
Riders |




Developing Games in Java

Table of Contents

ntroduction

Part|  Java Game Fundamentals

Chapter 1 Java Threads
I'l.l\ nat I'- I [i:fl:.',:j.‘
Creating and Running Threads in Java
dtending the Thread Class
Implementing the Runnable Interface
Using Anonymous Inner Classes
Waiting for a Thread o Finish
Sleepy Threads
0

Why Synchronize?
How (o Synchronize
What to Svnchronize
What Not 10 Synchronize
valding Deadlock

Using wait() and notily{)

The |ava Event Model

When to Uise Threads

When Not to [ hreads

sum It Up: Thread Pools

SLUTNINETY

Chapter 2 2D Graphics and Animation
Full-Screen Graphics
SCTEEN I JA¥ LNl
Pixel Color and Bit Depth
Relresh Rate
switching the Display 1o Full-Screen Mode

Anl "1|J:"~|:.'_=




|mapes
[ransparency
File Formais
|!:.'.:|]‘--‘;' | '_|_!~._'I|“A
Hardware-Accelerated Images
Image-Drawing Benchmarks
Animation
Active Bendering
he Animation Loop

etting Kid of Flicker and Tearing
Double Bulfering
Page Flipping

Momnitor Refresh and Tearing
The BufferSira ey O lass
Creating a Screen Manager
'~F'||':|.-.

imple Ellects

mage Iransiorms

SUITIIAry

nteractivity and User Interfaces

|h.' AWT Event M ":J'.l
Kevboard Inpui
Mouse [nput

| N |
Mouselonk-Srvle M os Movemeni

Hiding the Cursos

reanng an input Manager

sing the Input Manager

Fausing the Game
Adding Gravin
Desipning Intuitive Lse
User Interface Design Tips
sing Swing Components
wing Fasice
Incking Swing to Worloin Full-Screen Mode
reating a Stmple Menuo
i

Plaver Conhpure the Kevboard

SUMMAry

[able of Contents

Vil




viii Devaloping GAMES In Java

Chapter ¢  Sound Effects and Music

-.| LI
y Real-Time Echo

alating 3D sound

[he Idea Behind Creating a gl

rEatng B SOUrK
[he Sound Class
a 1 "
¢ SoundManager (ldss

hread-Local Variahli

Creating a 20 Platiorm Game

Collislon Detechon
Datecting i Hishon

Handling a Collision

Hsing [hings | .-.'||-| Mak

raAling an | '_..,'..|,:.|':' il | II.'




Lhapter 6  Multi-Plaver Games

ChattertBox, A Ba
server U hatiers
Building and Running 1l
hatter lien

Adlmintsiratnm

ATt ||"'||-|:, Y
Server Admin Consoles

L]
Lad I VAl ||_||,'

|'|-' || TN




Developing Games in Java

3D Graphics and Advanced Techniques

M qr B d o i LET T s
Chapter 7 30 Graphics
ypes of 3D Rendering
Don't Foraer Your Math
Irgonometry and Right Tri an;_-_lu 3
YeCton 1".! "I'l
1D Basics
i Math
-'.,||'\.._.|-||‘
1D Translorms
Rotalioms
Encapsulating Rotation and Transiation Transior
A\pplving Translorms
Haotation & irder
A Simple
Lamera Movemen
Solid Objects and Back-Face R
e Dol Product
The Cross Product
Miore About the Dot and Cross Froducls
Sean-Converting Polygons
Optimizing Scan Conversion with Fixed-Point Matl
D Clipping
Final Rendering Pipeline

LTIy

Chaptar 8  Texture Mapping and Lightng

Pi rspective-Lorrect LEx '~I.."-|'=r|:I Hasics

Deriving the Texture Mapping Equations
A Simple Texture-Mapper

Problems with the First Texture-Mappe
Cptimizing Texture Mapping

lexture Sinrape

Waw Cntmzaion

Method Inlining

Fasi Texture '-.'..|_i|"|'|'.-'l Lemp




Table of Contents xi

Simple | ghting

Diffuse Reflection

Ambient Liphting

Light Sonrce Intensily

Distance Falloll

Implementing a Poimt Light
Implementing Texture | ighting
Advanced Lighung Using a Shade Map

Finding the Bounding Rectangle

Applying the Shade Map

Building the Shade Map

Building the Surfac

Caching Surlaces

Chaded Surlace Demo
Additional Comao prs

Depth Cueing

Fake Shacdows

MIP Mapping

Bilinea 1||!:r!|"|'||,|1-l.|”

Inlinear Interpolation

Normal Maps and Depth Maps

Other Types ol Lights

SLUUTITREDY

Chapter 9 30 Objecls

Hidden Surface Remov

Pamters Algorithm
Reverse Paimlers
L=thulter
Z-Buffer Using 1/2
Caleculating the Z-Dept!
10 Animanion
Spatial Movement
Angular Movement
Polveon Groups
[terating All the Polygons in a Group
Loading Polygon Groups fram an OUB] File
he OB] File Format

File Format




i  Developing Games in Java

Game Ohbject
Managing Game Objects
Putting It All Togethe
Fulure Enhancemenis

SUIMTIMAT

Ghapter 10

Binan

[he One-Dimensional BSP Tre
[he Two-Dimensional BSP Tres
BSF Tree-Building Exampl

LICC- STAVELSLIE & LEH LT

enbong a 20 BxP Tree

.-\,I

¢ ol & Point Relative to a Lini
YR
reing i B
Umder Traversa
Froni-to-Back [raversal

Bullding a 1

Finding the Intersection of
Clipping Polygons by & Ling
Removing T-Junction Gaps
[esting the BSP Tree

awing Polygons Fromt to Back

sl BaF Exampl

awing Objects in the Seeni
Loading Maps trom a File
it All i.l_‘-l]|;l




Chapter 11

Ghapter 12

Table of Contents

Collision Detection
Collision Basics

Object-to-Object Colhsions
Eliminating Tests
Bounding Spheres
Bounding Cylinders
I'he Discrete Time [ssue

;

'!"|“||'| t-1o-World Cal ESLONS

Bonnding Boxes o1 :'-_'.,u;_l.: Against [ loors
Finding the BSP Leal lor a Specific Location
Implementing Floor and Ceiling Height Testing
Bounding Boxes lor Testing Against Walls
Intersection of a Line Segment with a BSP Tree
['he Corner Issue
Implementing Object-to-World Collision Detec

Basic Collision-Detection Demo

Collision Handling with Sliding
Ubject-to-Object Sliding
Object-to-Wall Sliding
Lravity and Sliding Up Stairs (Object-to-Floor Shiding)

Make It Jump
Collision Detection with Sliding Demao
Enhancements

SUMIMAry

Path Finding

Path-Finding Basics

some Initial Path-Finding Attempis
ireadth-First Search

Basics of the A* Algorithm

Applying the A® Algorithm

Lising the A* Alporithm with a BSP Tree

¢ Portals

Implementing
Generic Path Finding
Making a PathBol

Enhancing the A* Search

SUITTRITIEET S

il




xiv  Devaloping Games in Java

Chapler 13 Artificial Intelligence

|
+ N
It OWE]

| 8] .
seful Random Functions

apawning
gether

Briins!

Health and Dying

wldag 'lll. :.'rl | ."'l"‘.l'.

Chapter 14 Game Scripting

ripting Cookbook: What You Meed

-

Implementing Touch and Release b
"
Game Object Listeners

INLE




Delaved Eve

Creating Delaved Events in Beans
Putting [t Al Togeths
Enhancemenis

Chapter 15 Persislence—Saving the Game

T SAvInge Basics

troctuction to Serial
serialization
W TIANZANON

Serialization: The Pt
Detault Sertalization Engine Behavio
¢ Sereen Smapshots
een [humbnail [mapes
g an Image

he Right Destination

Partlll  Tuning and Finishing Your Game

Chapter 16 Optimization Techniques
Lirimizanon ||:||!. £

IRRFEAL DL
inig 1Ty

ST e 1] | Wittt

Fi '|_11_| I|.|I-'

'“'.||!|III-‘




xvi Developing Games in Java

ITi NELL -'~_|,'|_ UCLion II'-ll |.|_ LS
Strength Reduction: Multiplication
strength Reduction: Exponentiation

L
!

More Loop Invariant Hosting
Lookup Tahle:

Fixid-Point Math

:'|".'.|"-"|'[!‘-||'
Memorv-Mapped Files
mory Lisace and 1 i .|I|l_-.-_r L OlECLD
[he Java Hi ap and Garbage Collection
Monitoring Garbage Collectio

arine Memory |
[uning the Heap
Tuning the Garbase Collecton
Reducing Object Creation

Perceived Performance
[imer Resolution

SUTTITATY

Chapter 17 Creating Game Art and Sounds

Lhopsing 8 Look and Feel
Looking tor (nspiration
Nl
Lazinng LR V-I'TeE Ladimi l'--!ll".-,
Working with Artigs and Sound Ei

F|II-

eating Sounds
sound File Formls
EXTUNTS AT I';"'IIH.
< File Formals
a Spamless Textur
g “Alternate” Textures
ransition Texire

.[ VT ||_ LS




lable of Comtents

Creating =.|-5'1,.| SoTeens and
g L Graphir

MIMLZINE SWIiNg

Uwn Fonls

Machine

Elements ol Game Dy S

Environments

stary Elemie

LR

.
LEATTIE f

leaching Users How to Plas

creating a Mup |

;‘:If-.ll
Debugging
Debugging JavalD |

Logping
Protecting Cod

Lratne Ih-l-rl--'." e1il

Lame Deplovment with Java Web Star

Ketrieving Besources [ 1 4

e
5
|l i
Siening iar Fil
e UL al -

eRting a |NLP File
_I' | :I ul .Illlrll \'\:L' v L
i:-.'J‘| Wmenr with Matve ( mpLation

Updates and Patches

Bandwidih lssnes

Leming Feedback and Bera

LI LW |
ik g (Wl




xvill  Daveloping Games in Java

Chapter 19 The Fulure

ow Java Evalves
lava Community Process
Bug Paradi
The Future: Java
Generics ([5R 1
Enumeranon
Static Impaort ( 15K

thanced lor 1

§ lerated 30 Includ
HotSpot SIMD Optimizations
Desired: More Font-Smoot
Other Possihilities
Niew Devices and the Java Games Fi

AUmmary




