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INTRODUCTION

This book is designed to fill a large gap in the computer games market. Plenty of
books out there cover introductory material on how to learn game development
and how to learn particular APIs. Many books also teach extremely advanced
material packed full of complicated language, mathematical algorithms, and so
on. This book includes a wide range of exciting, advanced material written in an
accessible way.

I'll be taking you on an incredible journey through the world of advanced game
development, showing you production-quality and optimized code all the way.
You'll learn some of the hottest topics and newest techniques to make your
games a step above the rest. And unlike some other books, ’'m not going to
obfuscate and over-complicate these topics just to make myself look good.

This book is all about the subjects that you are required to know in the game
industry. It’s a step above the API level and deals with many subjects that every
developer should know but for which there are no decent sources of information.
It includes subjects like how to implement HLSL shaders into an engine, how to
write an advanced particle system, how to develop advanced vertex skinned
animations, and how to write exporters for popular 3D programs like Maya.
Volumetric shadowing, terrain generation, developing on the PC with an Xbox
360 controller, Catmull-Rom spline systems, scripting, and so on are all advanced
topics that you will be asked to implement one day if you are in the industry. If
you are not yet in the industry, expect these topics to be asked at your interview.
By the end of this book, you’ll be unstoppable!
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Who This Book Is For

This book is for intermediate to advanced programmers who want to expand
their game development knowledge, learn new topics, or just sharpen their skills
on subjects they already know a little about. You should be confident about C++
programming and have good game development and graphical programming
skills. This book uses DirectX as its API; however, apart from shaders, this book
does not directly teach much about DirectX. Instead, I use Direct3D to demon-
strate advanced techniques that can be implemented with other languages with-
out too much work. So if you are an OpenGL programmer, you should find most
of this book accessible enough if you have cursory DirectX knowledge.

To give you an idea of the target level of this book, I don’t spend time discussing
the basics of creating a game engine, color channels, the Windows API, and so
on. Instead, you'll find a wide range of hot game development topics explained
without the jargon. If you can take that kind of pace, this is the book for you.

If you're feeling like you might be able to get the material for this book but are
worried it’s too advanced, don’t forget that I'm on hand to help. If you get stuck
anywhere along the way, find a bug, or need some clarification, drop me a line at
mrzen@msn.com.

How This Book Is Organized

This book is divided into 15 chapters covering exciting topics in game develop-
ment. I take you from the beginnings of adding HLSL shader support to your
engine all the way to creating the most impressive effects with shaders, with
many other topics in between. Here’s a short summary of the chapters you'll find
in this book.

Chapter 1,“The New World,” covers everything you need to know about the code
I’ll be developing throughout this book. You'll get a quick overview of how the
skeleton engine I developed works so that you can understand the code later on.
You'll also see how to set up your development environment with the latest ver-
sion of DirectX and see the settings used to set up Direct3D for rendering.

Chapter 2, “The Programmable Pipeline,” introduces you to the terminology of
shaders, including vertex shaders, pixel shaders, HLSL, effect files, and more.
You'll also learn how data is passed between CPU and GPU. In addition, this
chapter has a brief overview of DirectInput so that you can move around the 3D
world.
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Chapter 3, “Pimp My Engine,” demonstrates how to take shaders and effects into
the real world. An extensible shader manager, library, and associated code auto-
matically load all the shader effect files from your chosen directory, allowing you
to easily and instantly associate a particular shader with a renderable object.
You'll also see how to create a visual resource manager and learn how to load and
render models using shaders.

Chapter 4, “Particle Systems Part 1—Coding and Optimization Techniques,”
introduces you to the exciting world of particle systems. You'll learn all about
how particle systems work. This chapter has massive coverage of topics like cache
alignment for optimization, billboarding, configuring particle systems from text
files, and much more.

Chapter 5, “Particle Systems Part 2—Implementation,” is all about taking the the-
ory from Chapter 1 and putting it to use in an incredibly advanced configurable
particle system. You'll learn how to create incredibly fast particles, particle systems,
and a particle system manager and library. You’ll learn how to control a particle’s
velocities, colors, sizes, textures, effect files, and much more.

Chapter 6, “Alias Maya API Model Exporters,.” covers how to write a C-++ plug-
in model exporter for the incredibly popular 3D authoring package AliasIMaya.
You'll learn everything necessary to write a Maya plug-in using the Maya API.
The code allows you to export any Maya model to the DirectX X File format. The
code is general enough for you to write the data to any format you wish.

Chapter 7, “Applied HLSL—Water,” teaches you about how to put HLSL and
shaders to use to create a realistic water effect. You'll learn about using multiple
textures in a shader, dynamically modifying texture coordinates, and cubic envi-
ronment mapping.

Chapter 8, “Introduction to Vertex Skinned Animation.” shows you how to build
a powerful vertex skinned animation library using D3DX. You'll learn all about
bones, joints, skeletons, weights, and animation sets. By the end of this chapter,
you'll have an advanced system that’s capable of smoothly interpolating and ren-
dering seamless 3D animations.

Chapter 9, “Advanced Animation Techniques,” builds on the previous chapter
to include advanced animation topics like spawning multiple instances of an ani-
mation and playing multiple animation sequences. Youll also see how to seam-
lessly blend between different animations and how to create an advanced extensible
animation system manager.

XV
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Chapter 10, “Implementing Scripting,” deals with the incredibly important but
scarcely covered topic of scripting. This chapter shows how to use the popular
Lua scripting language, found in many of the best-selling games, to add advanced
scripting support to your game engine. You'll learn all about glue code, passing
data to the script, and retrieving it.

Chapter 11, “Volumetric Shadowing with Stencil Buffers,” shows you how to ren-
der advanced shadows using the technique known as volumetric shadowing.
You'll see how to use shaders to tell which vertices of a model are in shadow, how
to create an extruded shadow model, how to utilize stencil buffers to isolate
shadowed regions, and how to use multipass rendering to finalize the shadow
onscreen.

Chapter 12, “Environment Generation,” shows you how to use shaders with a
heightmap terrain generation engine to create perfectly blended and seamless
texture coverage. You'll also learn about sky boxes and using spherical environment
mapping to create incredibly realistic effects.

Chapter 13, “Advanced Spline and Route Systems,” demonstrates how to use linear
and Catmull-Rom algorithms to create splines that can control the camera,
provide routes for models to follow, or even allow particle systems to fly around.
You'll learn about the various interpolation techniques and how to create a file
format to represent your splines on disk. Finally, you’ll see how to create a route
manager to manage all your routes.

Chapter 14, “Xbox 360 Controllers on the PC and Video Playback,” shows off two
very different but nonetheless useful techniques. The Xbox 360 controller is fully
compatible with the PC, and the latest version of the DirectX SDK provides the
XInput API for you to use. The first half of this chapter shows you how to set up
and control up to four Xbox 360 controllers simultaneously. You'll also learn how
to control the rumble motors in the controller. The second half of this chapter
demonstrates how to render videos in your game using the DirectShow APL
You'll learn how DirectShow uses components and the concept of pins to create
a rendering graph capable of loading, decompressing, and playing back your
videos with audio.

Chapter 15, “Putting It All Together,” discusses a sample application to bring
together as many of the book’s topics as possible to show off all the techniques
learned. It includes seamless generated terrain, animated 3D models, particle sys-
tems, volumetric shadows, spline routes, and more. The end result is incredible.
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This step-by-step guide begins with the most basic modeling techniques and
wraps up with advanced workflows used by professional game artists. It
provides powerful and easy-to-use tools to get you started, and it covers many
of the methods, philosophies, and proven techniques that can improve your
game demos and help separate you from the crowd in the rapidly growing
interactive entertainment industry.
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Shaders for Game Programmers and Artists
ISBN: 1-59200-092-4 = $39.99

Master the fine points of shader creation by using ATI's RenderMonkey platform.
This easy-to-use framework allows you to focus your energy on shader
development as you cover simple techniques, from the basics of color filters to
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range rendering. Extensive exercises at the end of each chapter allow you to
test your skills by expanding upon the shader you've just developed.

FOR YOUR GAMES!

The Dark Side of Game Texturing
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Get ready to analyze—and re-create—the textures and graphics used in your
favorite 3D first-person shooter games. Not a born artist? That's okay. You'll
learn how to let Photoshop do most of the work. Begin with texturing basics,
including pixel sizes, color modes, and alpha channels. Then jump right into
hearty texture tutorials as you create everything from sci-fi backgrounds and
molten lava to medieval castle walls and dragon skin.

CHARACTER DEVELDPMENT
AND STORYTELLIN

FOR GAMES

Character Development
and Storytelling for Games
ISBN: 1-59200-353-2 = $39.99

This is a book of ideas and of choices. Knowing which choices to make is not
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for which there is no single road.—Lee Sheldon, Author
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