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G
reetings! This book is the second edition to the best-selling Game Programming All
in One by Bruno Miguel Teixeira de Sousa, to whom I am indebted for the original
work. This new second edition is a complete rewrite of Game Programming All in

One, with a completely new direction, new goals, new assumptions, and new development
tools. All in One 2E, as I have come to call it, has done away with the C++ tutorials,
Windows programming tutorials, and DirectX tutorials. In fact, this book does not cover
Windows or DirectX at all. Instead, this book focuses on the subject of game program-
ming using a cross-platform game library called Allegro. This library is extremely power-
ful and versatile. Allegro opens up a world of possibilities that are ignored when you focus
specifically on Windows and DirectX. A full quarter of the first edition was devoted to a
C++ language primer, while another fourth of the book focused on Windows and DirectX
basics. I decided that for this second edition, we did not need to cover those subjects again;
thus, this book uses the standard C language, and the sample programs will compile on
multiple platforms.

The Windows version of Allegro uses DirectX, as a matter of fact, but it is completely
abstracted and transparent, hidden inside the internals of the Allegro game library.
Instead, you are provided with a basic C program that includes the Allegro library and is
capable of running in full-screen DirectDraw mode using any supported resolution and
color depth. Additionally, Allegro provides a uniform interface for sound effects, music,
and device input, which are implemented on the Windows platform with DirectSound,
DirectMusic, and DirectInput. Specifically, Allegro supports DirectX 8. Imagine writing a
high-speed arcade game using DirectX, and then being able to recompile that program
(without changing a single line of code) under Linux, Mac OS X, Solaris, FreeBSD, IRIX,
and other operating systems! Allegro is a cross-platform game library that will double or
triple the user base for the games you develop with the help of this book, and at no loss
in performance.

xxv
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Cross-Platform Game Programming
This book will teach you to write complete games that will run on almost any operating
system. Specifically, I focus on three compilers—Visual C++, Dev-C++, and KDevelop—
and the sample programs will be written using both Windows and Linux, with screenshots
taken from both operating systems. In all likelihood, you will have the opportunity to use
your favorite development tool because Allegro supports several C compilers, including
Borland C++, Borland C++Builder, Apple Development Tools 2002, and several other
compilers on various platforms, including the ubiquitous GNU C++ (GCC).

The target audience for this book is beginning to intermediate programmers who already
have some experience with C or C++. Also, those who want to learn to write games using
C or C++  can use this book as an entry-level guide. The material is not for someone new
to programming—just someone new to game programming. I must assume you have
already learned C or C++ because there is too much to cover in the game libraries, inter-
faces, and so on to focus on the basic syntax of the actual language. It was difficult enough
to support three different compilers and integrated development environments without
also explaining every line of code. Intermediate-level programming experience is
assumed, while extreme beginners (newbies) will definitely struggle.

In Appendix D, “Recommended Books and Web Sites,” I recommend introductory books
for those readers. I encourage you to keep a C primer handy while reading through All in
One 2E because this book moves along at a rapid pace. My goal was not to cover a lot of
information, but to quickly get into the important information you’ll need to write good
games. This book is not extremely advanced—the source code is straightforward, with no
difficult libraries to learn per se, but I do not explain every detail. I do cover most of the
function library in Allegro, since that is the focus of this book, but I do not explain any
standard C functions. The goal is to get up and running as quickly as possible with some
game code! In fact, you will be writing your first graphics programs in Chapter 3 and your
first game in Chapter 4. You will, however, quickly ramp up to advanced topics, such as
creating game levels and scrolling the game world on the screen, with sample code, such
as the PlatformScroller program (see Chapter 14).

Yes, it is true, this book focuses entirely and exclusively on 2D games. This is a huge genre
that includes many real-time and turn-based strategy games, such as Civilization III, the
Age of Empires series, Diablo, Starcraft, and so on. If you scoff at 2D games, then I encour-
age you to pick up 3D Game Programming All in One (Premier Press, 2004) instead of (or
in addition to) this volume. I make no apologies for ignoring 3D because these two books
were designed to complement each other in the Game Development series.

Someone who has done some programming in Visual C++, CodeWarrior, Watcom C,
Borland C++, GNU C++, or even Java or C# will understand the programs in this book.
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Those with little or no coding experience will benefit from a C primer before delving into
these chapters. I recommend many good C primers and C programming books in Appen-
dix D. The emphasis of this book is on a cross-platform, open-source compiler, integrated
development environment, and game library. You will not need to learn Windows or
DirectX programming, and these subjects are not covered. The primary IDE is an open-
source (freeware) program called Dev-C++, released by Bloodshed Software
(http://www.bloodshed.net), and it is included on the CD-ROM. The game library is
called Allegro; it is also freeware, open-source, and included on CD-ROM that accompa-
nies this book. You have all the free tools you need to run the programs in the book, and
then some! Using these tools, you can write standard Windows and DirectX programs
with or without Allegro, and without the cost of an expensive compiler, such as Visual
C++. This book is highly accessible to all C programmers, regardless of their platform 
of choice.

Use Your Favorite Compiler
Dev-C++ is a capable compiler package that includes an editor with source code high-
lighting. It uses the infamous GNU C++ compiler (GCC) to convert your chicken-scratch
code into real programs with targets for Win32 or console programs and full support for
DirectX 9. In other words, you might find Dev-C++ a useful companion for writing
games with or without Allegro, and many of the sample programs in other Premier Press
game development books will compile with Dev-C++ as well. It is a worthy, free, and easy-
to-use alternative to a commercial compiler.

This book’s source code and sample programs will run without modification on all of the
following systems: Windows 9x/2000/Me/XP/2003, Mac OS X, Linux (any version), BeOS,
QNX, and many other UNIX systems (IRIX, Solaris, Darwin, FreeBSD, to name a few)
with X Windows. Believe it or not, these programs will also run under MS-DOS (DJGPP,
Watcom C). That is almost every computer system out there. It’s a sure bet if someone
wants to use an old but mainstream C compiler, it will probably run the code in this book
(with perhaps some limitations on compiling the Allegro library itself, which uses a mod-
ern makefile). I tell you this, not believing that you will need to write a game for MS-DOS,
but just to demonstrate the versatility of Allegro.

Yet, at the same time, the Windows version of Allegro supports DirectX. The programs in
this book will run in full-screen or windowed mode with support for just about any video
card out there. Allegro is not an advanced, next-generation 3D engine; it is a cross-platform
game library with a long history that dates back to the original Atari ST version. You might
not care about cross-platform programming at this point, but imagine the possibilities 
if you were able to double the number of people who would play your game, just by 
compiling your game for other operating systems—and all without modifying any of your
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source code. When is the last time you saw an online multiplayer game with Mac, Linux,
and Windows players? Although I do not cover online multiplayer games in this book,
they are a very real possibility using Allegro and standard TCP/IP socket libraries. As an
example, I cover multi-threading in this book using a Windows port of the Posix Thread
library, and the sample program I wrote to demonstrate multi-threading compiles under
Windows and Linux without modification! The same is true for other libraries that conform
to a standard, such as Berkeley Sockets for TCP/IP network programming.

This book is not entirely about cross-platform programming, though. I do discuss the
subject in the first two chapters, but from that point forward, I simply focus on Allegro
and specific game concepts, such as scrolling and animation. The overall theme and focus
of this book are on writing games. To that end, you will develop a complete game and add
to it in each chapter of the book, starting in Chapter 4.

Is This Book for You?
If you have any experience with the C language, then you will be able to make your way
through this book. If you are new to the C language, I recommend against reading this
book as your first experience with C because it will be confusing due to the extensive use
of Allegro. (Very few standard C functions are used.) The example programs use a simple
C syntax with no complicated interfaces or lists of include files. In fact, most of the pro-
grams will have a simple format like this:

#include “allegro.h”
int main(void)
{

allegro_init();
allegro_message(“Welcome To Allegro!”);
return 0;

}
END_OF_MAIN();

This is a very simple program that is used as a test program for Appendix E, “Configuring
Allegro for Microsoft Visual C++ and Other Compilers,” just as an example. This program
simply verifies that the Allegro library has been linked with the main program and is
working as expected. This particular program outputs to the console and does not run in
graphical mode. Allegro provides comprehensive support for all of the video modes sup-
ported on your PC, including full-screen and windowed DirectX modes used by most
commercial games. On the UNIX side, Allegro supports the X Window system, SVGAlib,
and other libraries (as appropriate to the platform), providing a similar output no matter
which system it is running on. For instance, the allegro_message function is displayed in a
pop-up message box in Windows, but prints a message to a terminal window in Linux.
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If you are a Windows user and you don’t care about Linux, that won’t be a problem. The
screenshots presented in this book look exactly the same no matter what operating system
you are using, and my choice of Windows or Linux in each particular case is simply for
variety. Likewise, if you are a Linux user and you care not for Windows, you will not be
limited in any way because every program in this book is tested on both Windows and
Linux. The CD-ROM that accompanies this book includes the complete source code for
the sample programs in this book, with project files for Visual C++ (Windows), Dev-C++
(Windows), and KDevelop (Linux). The tools on the CD-ROM include both Windows
and Linux versions in most cases. If you are using an operating system other than these
two, you should have no problem adapting the source code to your compiler of choice.

Do you like games, and would you like to learn how to create your own professional-quality
games using some of the same tools used by professional game developers? This book will
help you get started in the right direction toward that goal, and you’ll have a lot of fun
learning along the way! This is a very practical programming book, not rife with theory,
so you will find many, many sample programs herein to reinforce each new subject.

System Requirements
The programs in this book will run on many different operating systems, including 
Windows, Linux, Mac OS X, and almost any UNIX variant that supports the X Window
system. All that is really required is a decent PC with a video card and sound card.

Here are the recommended minimum hardware requirements:

� Pentium II 300 MHz

� 128 MB memory

� 200 MB free hard disk space

� 8 MB video card

� Sound card

Book Summary
This book is divided into four parts:

� Part I: Introduction to Cross-Platform Game Programming. This first section
provides all the introduction you will need to get started writing cross-platform
games with Allegro and Dev-C++, with screenshots from both Windows and
Linux. By the time you have completed this first set of chapters, you will have a
solid grasp of compiling Allegro programs. This section concludes with a sample
game called Tank War that you will enhance throughout the book.
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� Part II: 2D Game Theory, Design, and Programming. This section is the meat and
potatoes of the book, providing solid tutorials on the most important functions in
the Allegro game library, including functions for loading images, manipulating
sprites, scrolling the background, double-buffering, and other core features of any
game. This section also provides the groundwork for the primary game developed
in this book.

� Part III: Taking It to the Next Level. This section is comprised of more theoretical
chapters covering basic artificial intelligence, a chapter on basic game physics, and
a chapter about publishing your game.

� Part IV: Appendixes. This final section of the book provides answers to the 
chapter quizzes, a tutorial on numbering systems, a set of useful mathematical
tables, tutorials on installing and using Allegro, a list of recommended resources,
and an overview of the CD-ROM.
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W
elcome to Part I of Game Programming All in One, 2nd Edition. Part I includes
five chapters that introduce you to the basic concepts of game development
with Allegro. Starting with an overview of game development roots and cover-

ing the subject of motivation, this part goes into detail about how to use the free Dev-C++
compiler/IDE and the Allegro game programming library. Also, this part shows how to
write, compile, and run several Allegro programs.



3

Demystifying Game
Development

chapter 1

T
his chapter provides an overview of the game industry, the complexities of game
development, and the personal motivations that drive members of this field to pro-
duce the games we love to play. Herein you will find discussions of game design and

how your world view and upbringing, as well as individual quirks and talents, have a huge
impact on not only whether you have what it takes to make it big, but also whether it is a
good idea to work on games at all. There is more to writing games than motivation. While
some programmers see game development purely as a monthly salary, some perceive
games at a higher level and are able to tap into that mysterious realm of the unknown to
create a stunning masterpiece. In this chapter, I discuss that vague and intangible (but all
too important) difference.

I also give you a general overview of what it is like to work as a programmer. If you are
interested in game programming purely for fun or as a hobby, I encourage you to absorb
this chapter because it will help you relate to those on the inside and judge your own cre-
ations. When you consider that it takes a team to develop a retail game—and you are an
individual—it is not unreasonable to believe that your own games are high in quality and
worthy of note. What you must consider are total invested project hours and the size of
the team. How does your solo project compare to a team game development project? You
see, your solo (or rather, “indie”) game may be comparable to a retail game, all things
being equal. One goal of this chapter is to help you realize this fact, to encourage you to
continue learning, and to create games from your imagination. Whether you are planning
a career in the game industry or simply partaking in the joy of writing games to entertain
others, this chapter has something beneficial for you. After all, there are employed game
programmers who only make their mark after going solo, and some solo game program-
mers who only make their mark after joining a team. Taking games seriously from the
start is one way to attract attention and encourage others to take your work seriously.



Here is a breakdown of the major topics in this chapter:

� Gaining a high-level view of game development

� Recognizing your personal motivations

� Getting into the spirit of gaming

� Getting an introduction to Dev-C++ and Allegro

Introduction
Before I delve into the complexities of learning to write a game, I want to take a few
moments to discuss the big picture that surrounds this subject. I’d like to think that some
of you reading this book very likely will enter the game industry as junior or entry-level
programmers and make a career of it. I am thrilled by that possibility—that I may have
contributed in some small way to fulfilling a dream. I will speak frequently to both the
aspiring career game programmer and the casual hobbyist because both have the same
goals—first, to learn the tricks and techniques used by professional game programmers,
and then to learn enough so it is no longer difficult and it becomes fun. Programming is
difficult already; game programming is exponentially more difficult. But by breaking
down the daunting task of writing a modern game, you can learn to divide and conquer,
and finish a great game! Thus, my goal in this chapter is to provide some commentary
along those lines while introducing you to the technologies used in this book—namely,
the C language and the Allegro game library.

First, a disclaimer—something that I will repeat several times to nail the point home:
DirectX is not game programming. DirectX is one library that is indisputably the most
popular for Windows PCs. However, consoles such as the Sony PlayStation 2, Nintendo
GameCube, Nintendo Game Boy Advance, and the many other handheld devices do not
use DirectX or anything like it (although Xbox does use DirectX). There are dozens of
DirectX reference books disguised as game programming books, but they often do little
other than expose the interfaces—DirectDraw, Direct3D, DirectInput, DirectSound,
DirectMusic, and DirectPlay. Talk about getting bogged down in the details! In my opin-
ion, DirectX is the means to an end, not the goal itself. Learning DirectX is optional if your
dream is to write console games (although I recommend learning as much as possible
about every subject).

For the newcomer to game development, this misconception about the nature of some so-
called game programming books can be a source of consternation. Beginners can be
impatient (as I have been myself, and will discuss later in this chapter). Let me summarize
the situation: You want to get something going quickly and easily, and then you want to
go back and learn all the deep and complicated details, right? I mean, who wants to read
an 800-page programming book before they actually get to write a game? 
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Practical Game Programming
This book focuses on the oft-misused phrase “game programming” and has no prerequi-
sites. I don’t discuss Windows or DirectX programming at all in this book. For some excel-
lent reference books on those subjects (which I like to call logistical subjects), please refer
to Appendix D, “Recommended Books and Web Sites.” If I may nail the point home, allow
me to present a simple analogy—one that I will use as a common theme in this and other
chapters. Writing a game is very similar to writing a book. There are basic tools required
to write a game (such as a compiler, a text editor, and a graphic editor), just as there are
tools required to write a book (such as a word processor, a dictionary, and a thesaurus).
When you are planning a new project, such as a game, do you worry about electricity? As
such, when you are planning a new book, would you worry about the alphabet? These
things are base assumptions that we take for granted.

I take the operating system completely for granted now, and I try to abstract my comput-
ing experience as much as possible. It is a liberating experience when I am able to get the
same work done regardless of the electronics or operating system on my computer.
Therefore, I take those things for granted, whether I am using Windows Explorer or
GNOME, Internet Explorer or Mozilla, Visual C++ or Dev-C++. This is an important
concept that I encourage you to consider because the game industry is in a constant state
of flux that conducts the vibrations of the entire computer industry.

The concept of a “new computer” is important to the general public, but to a computer
industry professional, “new” is a very relative term that only lasts a few weeks or months
at most. Everyone has his or her own way of dealing with constant change, and it is part
of the experience of working with computers. (Those who can’t handle it never last long
in this industry.) Rather than seeing change as a tidal wave and trying to keep ahead of it,
I often let the wave crash over my head, so to speak, and wait for the next wave. It’s an
intriguing experience, allowing high technology to pass you up and zoom ahead. But do
you know why there is some wisdom in skipping a trend now and then? Because technol-
ogy is not only in a constant state of change, but it is also in a constant state of experi-
mentation. Not every new “improvement” is good or accepted. Remember videodiscs?
Probably not! The movie industry had to rethink videodisc technology in part because the
discs resembled vinyl records, which the public perceived as old technology.

For example, the computer hardware industry markets heavily for the need to constantly
upgrade computers. It is logical that these companies would do so because the general pub-
lic really believes that everything is obsolete year by year. In fact, it is the gross inefficiency
of the software that makes this so. Rather than grasping at the latest everything with a
must-have belief system, why not continue to use known, stable systems and stand up to
the frequent tidal waves of technology? What one calls progress, another calls marketing.
Games have single-handedly pushed the personal computer industry to extraordinary new
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heights in the past decade due for the most part to advances in graphics technology. But
that cutting edge leaves a lot of well-meaning and talented folks out in the cold when they
might otherwise be developing well-loved games.

So we come back to the point again: What is the cutting edge of game development, and
what must I do to write great games? For the first part, the cutting edge is gameplay, not
the latest 3D buzzword. Second, to write a great game, you must be passionate and talented.
Studying the subject at hand (game programming) is another factor—although it is the
focus of this book! For my own inspiration, I look at games such as Sid Meier’s Civilization
III and Age of Wonders: Shadow Magic, among other recent 2D titles. You can find your
inspiration in whatever subject interests you, and it need not always be a video game.

Goals Revisited
One of the aspects of this book that I want to emphasize early on is that my goal is to reach
a majority of hobbyists and programmers who are either aspiring to enter the game
industry as career programmers or who are simply writing games for the fun of it. As I
explained in the Introduction, this book won’t hold your hand because there is so much
information to cover. At the same time, it’s my job to make a difficult subject easy to com-
prehend; if you have some fun along the way, that’s even better. I don’t want to simply pre-
sent and discuss how to write 2D graphics code; my goal is for you to master it.

By the time you’re finished with this book, you’ll have the skills to duplicate any game
released up to the late 1990s (before 3D hardware acceleration came along for PCs). That
includes a huge number of games most often not regarded by the “twitch generation”—
that is, those gamers who would describe “strategy” as which direction to circle strafe an
enemy in a first-person shooter, the best kind of car to “jack” to make the most money, or
how to escape via a side alley where the cops never follow you. We can poke fun at the
twitch generation because they wouldn’t know what to do with a keyboard, let alone how
to write game code; therefore, they are not likely to read this book. But if there are any
twitch gamers now reading, I congratulate you!

The High-Level View of Game Development
Game development is far more important to society than most people realize. Strictly from
an economic point of view, the design, funding, development, packaging, delivery, and sale
of video games (both hardware and software) employs millions of workers around the
world. There are electronics engineers building the circuit boards and microprocessors.
Programmers write the operating systems, software development kits, and games. Factory
workers mass-produce the packaging, instructions, discs, controllers, and other peripherals.
Technical support workers help customers over the phone. There are a large number of
investors, business owners, managers, lawyers, accountants, human resource workers, network
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and PC technical support personnel, and other ancillary job positions that support the
game industry in one way or another. What it all amounts to is an extraordinarily complex
system of interrelated industries and jobs, and millions of people who are employed solely
to fill the shelves of your local video game store. The whole point of this is simply to
entertain you. Because we’re talking about high-quality interactive entertainment, we have
a tendency to spend a lot of money for it, which increases demand, which drives everyone
involved to work very hard to produce the next bestseller.

Although this narrative might remind you of the book publishing industry, where there
are many people working very hard to get high-quality books onto store shelves, I submit
that games might be more similar to motion pictures than to books. All three of these sub-
jects are closely related forms of entertainment, with music included. Books are turned
into movies, movies into video games, and both movies and video games into books. All
the while, music soundtracks are available for movies and video games alike. Much of this
has to do with marketing—getting the most income from a particular brand name. One
excellent side effect of this is that many young people grow up surrounded by themes of
popular culture that spawn their imaginations, thus producing a new generation of cre-
ative people every few years to work in these industries.

Consider the effect that science fiction novels and movies have had on visionaries of pop-
ular culture, such as Gene Roddenberry and George Lucas, who each pushed the envelope
of entertainment after being inspired by fantastic stories of their time, such as The Day the
Earth Stood Still and The Twilight Zone, to name just two. Before these types of programs
were produced, Hollywood was enamored with westerns—stories about the old West.
What was the next great frontier, at least for an American audience? Having spread across
the continent of North America, and after fighting in two great and terrible world wars,
popular culture turned outward—not to Earth’s oceans, but to the great interstellar seas
of space. What these early stories did was spurn the imaginations of the young up-and-
coming visionaries who created Star Trek, Lost in Space, Star Wars, and action/adventure
themes such as Indiana Jones, set in a past era (where time is often associated with space).
These are identifiable cultural icons.

The game industry is really the next generation of entertainment, following in the foot-
steps of the great creative powerhouses of the past few decades. Games have been grow-
ing in depth and complexity for many years, and they have come to be so entertaining that
they have eclipsed the motion picture industry as the leading form of entertainment.
But just as movies did not replace books, neither will games replace movies as a dominant
player. Although one might eclipse the others in revenue and profit, all of these industries
are interrelated and interdependent.

Thinking hypothetically, what do you suppose will be the next stage of cutting-edge enter-
tainment, the likes of which will supercede games as the dominant player? In my opinion,
we have not seen it yet and we might never see it. I believe that books, music, movies, and
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video games will continue unheeded to inspire, challenge, and entertain for decades to
come. But I do hold an opinion that is contrary to my last statement. I believe that west-
ern society will embrace entertainment less and adopt more productive uses for games in
the decades to come. Why do I feel this way, you might ask? Momentum and progress.
Games are already being used for more than just entertainment. They are being used by
governments to train soldiers in the strategy and tactics of a modern battlefield, one in
which military commanders no longer have the luxury of experiencing for real. Without
real long-term engagements like those during World War II (battles since that time have
been skirmishes in comparison), modern militaries must rely on alternative means of
training to give troops a feel for real battle. What better solution than to play games that
are visceral, utterly realistic, shocking in unpredictability, and awe-inspiring to behold?
Who needs a real battlefield when a game looks and feels almost like the real thing? 

I have now explored several areas of our society that benefit from the game industry. What
about gamers themselves—you, me, and other video game fanatics? We love to play games
because it is exhilarating to conquer, pillage, destroy, and defeat an opponent (especially
if he or she is a close friend or relative). But there is the converse to this point of view,
regarding those games that allow you to create, imagine, build, enchant, and express your-
self. Some games are so artistic that it feels as if you are interacting with an oil painting or
a symphonic orchestra. To conclude this game brings forth the same set of emotions you
feel upon finishing a good book, an exceptional movie, or an orchestral performance—
exhilaration, joy, pride, fascination, appreciation, and yet a tinge of disappointment.
However, it is that last emotion that draws you back to that book, movie, game, painting,
or symphony again, where it brings you some happiness in life. This experience tran-
scends mere entertainment; it is a joy felt by your soul, not simply a sensual experience in
your mind and through your eyes and ears.

Interactivity has much to do with some of the new lingo used to describe the game industry.
Although insiders won’t mince words, those who are concerned with public consumption
and opinion prefer to call the game industry a form of interactive or electronic entertain-
ment. Game programming has become game development. Outlining the plot of a game
has become game design. Very lengthy scripts are now written for games, and some
designers will even storyboard a game. Do you begin to see similarities to the movie
industry?

Storyboarding is a process in which concept artists are hired to illustrate the entire game
scene by scene. This is a very expensive and time-intensive process, but it is necessary for
complicated productions. Some films (or games, for that matter) are rather simple in plot:
Aliens have invaded Earth, so someone must stop them! Although a storyboard might
help a hack-and-slash type of game, it is often not necessary, particularly when the designer
and developers are intimately familiar with the subject matter. For instance, think about
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a game adaptation of a novel, such as Michael Crichton’s Jurassic Park. The developers of
a game based on a novel do not always have the benefit of a feature film, as was the case
with Jurassic Park and other movies based on Michael Crichton novels. Simply reading the
book and watching the movie is probably enough to come up with a basic idea for what
should happen in the game; you probably don’t need to storyboard.

Why do I feel that this discussion is important? It is absolutely relevant to game develop-
ment! In fact, “game programming” has become such a common phrase in video game
magazines, on Web sites, and in books that it is often taken for granted. What I’m focus-
ing on is the importance of perspective. There is a lot more to consider than just what to
name a program variable or what video resolution to use for your next game. You need to
understand the big picture, to step away from the tree to see the entire forest.

Recognizing Your Personal Motivations
Why do you want to learn game programming? I want you to think hard about that ques-
tion for a moment, because the time investment is great and the rewards are not always
up to par in terms of compensation. You must love it. If you don’t love absolutely every-
thing about video games—if you don’t love to argue about them, review them online, and
play them obsessively—then I have some good but somewhat hard advice. Just treat video
games as an enjoyable hobby, and don’t worry too much about “breaking in” to the game
industry or getting your game published. Really. Because that is a serious source of stress,
and your goal is supposed to be to have fun with games, not get frustrated with them.

n o t e

For a fascinating insider narration of the video game industry’s early years, I highly recommend the
book Hackers by Steven Levy, which puts the early years of the game industry into perspective. For
a historic ride down memory lane, be sure to read High Score! The Illustrated History of Electronic
Games by Rusel DeMaria and Johnny Wilson (former editor of Computer Gaming World ), a full-
color book with hundreds of fascinating photos. Browsing the local bulletin board systems in the
late 1980s and early 1990s to download shareware games was also a fun pastime. For an intriguing
look into this era, I recommend Masters of Doom: How Two Guys Created an Empire and Transformed
Pop Culture by David Kushner.

I was inspired by games such as King’s Quest IV: The Perils of Rosella, Space Quest III: 
The Pirates of Pestulon, Police Quest, Hero’s Quest: So You Want To Be A Hero?, and other
extraordinarily cool adventure games produced by Sierra. There were other companies,
too, such as Atari, Electronic Arts, Activision, and Origin Systems. I spent many hours
playing Starflight, one of the first games that Electronic Arts published in 1985 (and one
of the greatest games made at the time) and the sequel, Starflight II: Trade Routes of the
Cloud Nebula, which came out  in 1989.
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Decision Point: College versus Job
In the modern era of gaming, a college education is invaluable. What if you grow tired of
the game industry after a few years? Don’t cringe; this is a very real possibility. A lot of
hardcore gamers have moved on to casual gaming or given it up entirely while pursuing
other careers.

Focus every effort on writing complete and polished games, however big or small, and
consider every game as a potential entry on your résumé. If you want to work on games
for a living, go for it full tilt and don’t halfheartedly fool around about it. Be serious! Go
get a job with any game studio and work your way up. On the other hand, if you want to
get involved in high-caliber games, then go to college and focus heavily on your studies.
Let the game industry pass you by for a short time, and when you graduate, you will be
ready and equipped to get a great job. There are some really great high-tech colleges that
are offering game programming degree programs. University of Advancing Technology in
Tempe, Arizona, for instance, has associate’s, bachelor’s, and master’s degree programs 
in game development! Take a look at http://www.uat.edu.

Once you have made the decision to go for it, it’s time to build your level of experience
with real games that you will create on your own. Don’t assume that one of your hobby
games isn’t good enough for an employer to see. Most game development managers will
appreciate brimming enthusiasm if you have the technical skills to do the job. Showing off
your previous work and recalling the joy of working on those early games is always enjoy-
able for you and the interviewer. They want to see your personality, your love of games,
and how you spent hundreds of hours working on a particular game, fueled by an uncon-
trollable drive to see it completed. Your emphasis should be on completed games. Most
important, always be genuine.

I would go so far as to say that having a dozen shareware games (of good quality) on your
résumé is better than having worked on a small part of a commercial game. Yes, suppose you
did work on a retail game. That doesn’t guarantee choice employment with another company.
What sort of work did you do on that game—level editors, unit editors, level design, play test-
ing? These are common tasks for entry-level programmers on a professional team where the
“cool” positions (such as 3D engine and network programming) are occupied by the highly
skilled programmers with proven track records who always get the job done quickly.

The best hobbies will often pay for themselves and might even earn a profit. If you have a
full-time job that is otherwise fine, then you might turn the hobby of game programming
into a money-making adventure. Who knows—you might release the next great indie game.

Every Situation Is Unique
There are many factors to consider in your own determination, and there is no best direc-
tion to take in life. We all just try to do the best that we can do, day by day and year by
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year. I recommend that you pursue a career that will bring you the most enjoyment while
still earning the highest possible salary. You might not care about salary at this point in
your life; indeed, you might feel as if you would pay someone to hire you as a game pro-
grammer. I know that feeling all too well! I thought it was a strange feeling, getting paid
to work on a retail game. When that game came out in stores and I saw it on the shelf, then
it was an exhilarating feeling.

However, most of the world does not feel the same way that you do about video games.
Very few people bother to read the credits. The feeling of exhilaration is really an internal
one, not widely shared. You might already feel that this is true, given your own experience
with relatives and friends who don’t understand why you love games so much and why
you wig out over the strangest things.

I remember the first time I discovered Will Wright’s Sim City; it was in the late 1980s. It
was quite an educational game, but extremely fun, too. Traveling with my parents, I would
point out along the road, “Residential zone. Commercial zone. Ah ha! There’s an indus-
trial zone. Sure to be a source of pollution.” I would note traffic jams and point out where
a light rail alongside the road would ease the traffic problems. The fact is, the way you feel
about video games has a strong bearing on whether you will succeed when the going gets
rough, when the hours are piled on and you find yourself with no free time to actually play
games anymore. All you have time to do is write code, and not even the most interesting
code at that. But that spark in your eye remains, knowing that you are helping to complete
this game, and it will go on your résumé as an accomplishment in life, maybe as a step-
ping stone in your career as a programmer.

Another argument that you might consider is the very real possibility that you could
always go to college later and focus on your career now, especially if you have a lead for a
job at a game company. That trend seems to be dwindling because games are now exceed-
ingly complex projects that require highly trained and educated teams to complete them.
Any self-taught programmer might have found corporate employment in the 1970s and
1980s, but the same is no longer the case with game companies. Now it has become an
exceedingly competitive market. As you already know, competition causes quality to rise
and costs to go down. A programmer with no college degree and little or no experience
will have a very difficult time finding employment with a recognizable game company.
Perhaps he can find work with one of the few hundred independent studios, but even pri-
vate developers are in need of highly skilled programmers.

You might find more success by taking the indirect route to a career in game development.
Many developers have gone professional after working on games in their spare time, by
selling games as shareware or publishing them online. And there are as many success sto-
ries for high school graduates as there are for college graduates. As I said, every situation
is unique. During this period of time, you can hone your skills, build your résumé of
games (which is absolutely critical when you are applying for a job in the game industry),
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develop your own game engines, and so on. Even if you are interested in game program-
ming (which is a safe bet if you are reading this book!) just as a hobby, there is always the
possibility that you will come up with something innovative, and you might be surprised
to receive an unexpected job offer.

A Note about Specialization
As far as specialization goes, there is very little difference between programming a game for
console or PC—all are based on the C or C++ language. These are two distinct languages,
by the way. It is out of ignorance that many refer to C and C++ interchangeably, when in
fact they are very different. C is a structured language invented in the 1970s, while C++ is
an object-oriented language invented in the 1980s. It is a given that you must know both
of these languages (not just one or the other) because that is the assumption in this industry
—you simply must know them both, without exception, and you should not need a pro-
grammer’s reference for most of the standard C or C++ libraries (although there are some
weird functions that are seldom used). If you are a capable programmer (from a Windows,
Linux, Mac, or other background), you know C and C++, and you have some experience
with a game engine or library (such as Allegro), then you should be able to make your way
when working on a console, such as the PlayStation 2, Xbox, or GameCube.

The software development kits for consoles typically include libraries that you must link
into your program when the program is compiled and linked to an executable file. Many
game companies now produce games for all of the console systems and the PC, as well as
some handheld systems (such as the Game Boy Advance). Once all of the artwork, sound
effects, textures, levels, and so on, have been created for a game, it is economically prudent
to reuse all of those game resources for as many platforms as possible. That is why many
games are released simultaneously for multiple consoles. The cost of porting a game is just
a fraction of the original development cost because all of the hard coding work has been
done. The game’s design is already completed. Everything has been done for one platform
already, so the porting team must simply adapt the existing game for a different computer
system (which is essentially what a video game system is). Since all of the code is already
in C or C++ (or both), the porting team must simply replace platform-specific function
calls with those for the new platform.

For instance, suppose a game for the PC is being ported to Xbox—something that is done
all the time. The Xbox is very similar to a Windows PC, with a Windows 2000 core and a
custom version of DirectX. There is no keyboard or mouse, just a controller. Porting a PC
game requires some forethought because there is a lot of input code that must be con-
verted so the game is operated from a controller. As an example, one of the most popular
online PC games of all time, Counter-Strike, was ported to Xbox and features online play
via the Xbox Live! network.
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The usual setup for a PC game includes the use of keyboard in tandem with mouse—usually
the ASDW configuration (A = left, D = right, W = forward, D = backward) while using the
mouse to aim and shoot a weapon. Also, you use the CTRL key to crouch and the space-
bar to jump. If your mouse has a mouse-wheel, you can use that to scroll through your
available weapons (although the usual way is with the < and > keys).

I have always found this to be a terribly geeky way to play a game. Yes, it is faster than a
controller. But it’s like we have been forced to use a data entry device for so long just to
play games that we not only accept it, but we defend it. I’ve heard many elite Counter-
Strike players proclaim, “I’ll never switch to a controller!” The fact of the matter is, when
you get used to controlling your character using dual analog sticks and dual triggers on a
modern console controller (such as the Xbox Controller S, shown in Figure 1.1), it is easy
to give up the old keyboard/mouse combo.

Counter-Strike was originally a Half-Life mod (or rather,
expansion). To play the original Counter-Strike, you had
to already own Half-Life, after which Counter-Strike was
a free (but very large) download. Porting the game to
Xbox must have been a major undertaking if it was truly
rewritten just for the Xbox. Based on the similarity to
the now-aged PC game, I would suspect that it is the
same source code, but very highly modified. There are
no Xbox enhancements that I can see after having
played the game for several years on the PC. It is inter-
esting to see how the developers dealt with the loss of

the keyboard/mouse input system and adapted the game to work with a controller. The
in-game menus use a convenient, intelligent menu system in which you use the eight-way
directional pad to purchase gear at the start of each game round.

Regardless of the differences in input control and hardware, the source code for a console
or a PC game is very similar, and all of it is written in C or C++. (The biggest difference
are the development environment and game libraries, or SDKs.) One common practice at
a game studio is to fabricate a development system in which the SDK of each console is
abstracted behind wrapper code, which is a term used to describe the process of wrapping
an existing library of functions with your own function calls. This not only saves time, but
it also makes it easier to add features and fix bugs.

Game Industry Speculation
According to Jupiter Research (http://www.jupiterresearch.com), the game industry will
continue to grow, having reached an estimated $12 billion revenue during 2003. Although
console sales amount to more than PC game sales, there are many more PC gamers than
console gamers, and the gap will continue to widen.
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I have a theory about this apparent trend. I have seen the growth of consoles over the last
five years, and I am convinced that console games will be more popular than PC games in
a few years. It is just a simple matter of economics. A $200 console is as capable and as
powerful as a $1,500 PC. Not too long ago I was a frenetic upgrader; I always found an
excuse to spend another $500 on my PC every few months.

When I stopped to look at this situation objectively, I was shocked to learn that I had been
spending thousands annually—on games, essentially. Not just retail games, but the hard-
ware needed to run those games. It seemed to be a conspiracy! The hardware manufac-
turers and software game companies were in league to make money. Every six months or
so, new games would be released that required PC upgrades just to run. One benefit that
the consoles have brought to this industry is some platform stability, which makes it far
easier to develop games. Not only can you (as a game programmer) count on a stable plat-
form, but you can push the boundaries of that platform without worrying about leaving
anyone with an aging computer behind. No newly released PC game will run on a 
computer that is five years old (in general), but that is a common practice for the average
five-year lifespan of a game console.

Given this speculation and the trends and sales figures that seem to back it up, it is very
likely that the PC and console game industries—which were once mostly independent of
each other—will continue to grow closer every year. That is why it is important to develop
a cross-platform mindset and not limit yourself to a single platform, such as Windows.
Mastery of C and C++ are the most important things, while your specific platform of
choice comes second. Regardless of your proficiency with Windows and DirectX, I
encourage you to learn another system. The easiest way to gain experience with console
development is to learn how to program the Nintendo Game Boy Advance (GBA) because
open-source tools are available for it.

Emphasizing 2D
There is a misunderstanding among many game players as well as programmers (all of
whom I will simply refer to as “gamers” from this point forward) that 2D games are dead,
gone, obsolete, forever replaced by 3D. I disagree with that opinion. There is still a good
case for working entirely in 2D, and many popular just-released games run entirely under
a 2D game engine that does not require a 3D accelerator at all. Also, numerous games that
can only be described as cult classics have been released in recent years and will continue
to be played for years to come. Want some examples?

� Sid Meier’s Civilization III with Play the World and Conquests expansions

� StarCraft and the Brood War expansion

� Diablo II and the Lord of Destruction expansion

� Command & Conquer: Tiberian Sun and the Firestorm expansion



� Command & Conquer: Red Alert 2 and Yuri’s Revenge

� Age of Empires and the Rise of Rome expansion

� Age of Empires II and The Conquerors

� Age of Mythology and The Titans expansion

� The Sims and a dozen or so expansions and sequels

� Real War and the Rogue States expansion

What do all of these games have in common? First of all, they are all bestsellers. As you
might have noticed, they all have one or more expansion packs available (which is a good
sign that the game is doing well). Second, these are all 2D games. This implies that these
games feature a scrolling game world with a fixed point of view and various fixed and
moving objects on the screen. Fixed objects might be rocks, trees, and mountains (in an
outdoor setting) or doors, walls, and furniture (in an indoor setting). With a few excep-
tions, these are all PC games. There are several-hundred console and handheld games that
all feature 2D graphics to great effect that I could have listed. For instance, here are just a
handful of exceptional games available for the Game Boy Advance:

� Advance Wars

� Advance Wars 2: Black Hole Rising

� Super Mario World: Super Mario Advance 2

� Yoshi’s Island: Super Mario Advance 3

� The Legend of Zelda: A Link to the Past

� Sword of Mana

� Final Fantasy Tactics Advance

� Golden Sun: The Lost Age

What makes these games so compelling, so hot on the sales charts, and so popular among
the fans? It is certainly not due to fancy 3D graphics with multi-layer textures and dynamic
lighting, representative of the latest first-person shooters. What sets these 2D games apart
are the fantastic gameplay and realistic graphics for the characters and objects in the game.

Finding Your Niche
What are your hobbies, interests, and sources of entertainment (aside from your PC)?
Have you considered that what interests you is also of interest to thousands or millions of
other people? Why not capitalize on the fan base for a particular subject and turn that into
a game? Nothing beats experience. When it comes to designing a game, there is no better
source on a particular subject than a diehard fan! If you are a fan of a particular sci-fi show
or movie, perhaps, then turn it into your vision of a game. Not only will you have a lot of
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