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PREFACE

he first edition of 3D Game Engine Design appeared in print over six years

ago (September 2000). At that time, shader programming did not exist on
consumer graphics hardware. All rendering was performed using the fixed-function
pipeline, which consisted of setting render states in order to control how the geomet-
ric data was affected by the drawing pass.

The first edition contained a CDROM with the source code for Wild Magic Ver-
sion 0.1, which included 1,015 source files and 17 sample applications, for a total
of 101,293 lines of code. The distribution contained support only for computers
running the Microsoft Windows operating system; the renderer was built on top of
OpenGL; and project files were provided for Micrsoft Visual C++ 6. Over the years,
the source code evolved to Wild Magic Version 3.9, which contained additional sup-
port for Linux and Macintosh platforms, had OpenGL and Direct3D renderers, and
included some support for shader programming. However, the design of the engine
was still based on a fixed-function pipeline. The distribution also included support
for multiple versions of Microsoft’s compilers, support for other compilers on the
various platforms, and contained some tools such as importers and exporters for pro-
cessing of art assets.

This is the second edition of 3D Game Engine Design. It is much enhanced, de-
scribing the foundations for shader programming and how an engine can support it.
The second edition is about twice the size of the first. The majority of the increase is
due to a more detailed description of all aspects of the graphics system, particularly
about how shaders fit into the geometric pipeline. The material on scene graphs and
their management is also greatly expanded. The second edition has more figures'and

- less emphasis on the mathematical aspects of an engine.

The second edition contains a CDROM with the source code for Wild Magic
Version 4.0, which includes 1,587 source files and 105 sample applications, for a
total of 249,860 lines of code. The Windows, Linux, and Macintosh platforms are
still supported, using OpenGL renderers. The Windows platform also has a Direct3D
renderer whose performance is comparable to that of the OpenGL renderer. Multiple
versions of Microsoft’s C++ compilers are supported—versions 6, 7.0, 7.1, and 8.0
(Professional and Express Editions). The MINGW compiler and MSYS environment
are also supported on the Windows platform. The Linux platform uses the g++
compiler, and the Macintosh platform uses Apple’s Xcode tools.

O LEGEBREHRE 7 WEHRAMNNECHEE, —REE
@ ABHIEIFREBHE L, LIS FICDROMFIWild Magic Version 4.0/ B LS 7] M Geometric ToolsZy
FMEE (www.geometrictools.com) T#, —&EE
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The graphics system of Wild Magic Version 4.0 is fully based on shader program-
ming and relies on NVIDIAs Cg programming language. The precompiled shader
programs were created using the arbvpl and arbfpl profiles for OpenGL and us-
ing the vs_2_0 and ps_2_0 profiles for Direct3D, so your graphics hardware must
support these in order to run the sample applications. If your graphics hardware sup-
ports only lesser profiles such as vs_1_1 and ps_1_1, you must recompile the shader
programs with these profiles and use the outputs instead of what is shipped on the
CDROM. The distribution also contains a fully featured, shader-based software ren-
derer to illustrate all aspects of the geometric pipeline, not just the vertex and pixel
shader components.

The replacement of the fixed-function approach by a shader-based approach has
made Wild Magic Version 4 a much more powerful graphics engine for use in all
graphics applications, not just in games. Much effort went into making the engine
easier to use and to extend, and into improving the performance of the renderers. I
hope you enjoy this new manifestation of Wild Magic!

A book is never just the product of the author alone. Many people were involved
in making this book as good as it possibly can be. Thanks to the reviewers for provid-
ing valuable and insightful feedback about the first edition regarding how to improve
it for a second edition. A special thanks goes to Marc Olano (University of Maryland,
Baltimore County) for taking the time to provide me with detailed comments based
on his experience using the first edition as a textbook. Thanks to Elisabeth Beller, the
production editor and project manager for all of my Morgan Kaufmann Publisher
books, for assembling yet another fine group of people who have the superb ability
to take my unattractive book drafts and make them look really good. And, as always,
thanks to my editor Tim Cox for his patience and help in producing yet another book
for Morgan Kaufmann Publishers.

GEOMETRIC TOOLS, INC. LICENSE AGREEMENTS

Wild Magic has two license agreements, one for the Foundation library source code
and one for the remaining source code. These agreements are located in the directory
GeometricTools/WildMagic4 of the CD-ROM. The Foundation library agreement is
Wm4Foundationlicense.pdf and the other agreement is Wm4RestrictedLicense.pdf.

INSTALLATION OF THE SOFTWARE
The installation manual and release notes are located in the directory Geometric

Tools/WildMagic4 of the CD-ROM. The document name is Wm4Installation
Release.pdf. Please read this document before installing the software.
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