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Preface

Introduction

If you are reading this, then we assume that you are interested in learning how to develop your own
computer games. If you do not yet know how to program, don’t worry! Developing computer games
is actually a perfect way to learn how to program in modern programming languages. This book will
teach you how to program in C# without requiring any previous programming experience. It does so
through the creation of computer games.

In our opinion, C# is the language of choice if you want to learn how to program. The language is
very well structured, it contains many modern features, and it is used a lot for game development and
software development in general. Compared to Java (another popular programming language), some
things are slightly easier to understand in C#. Also, once you understand how C# works, it is relatively
easy to move to C++, which is still one of the most important programming languages in the game
industry.

This book gives you a thorough introduction to C# and object-oriented programming in general. The
unique aspect of this book is that it uses the structure and elements of computer games as a basis.
For instance, the book contains chapters on dealing with player input, game objects, game worlds,
levels, animation, physics, and intelligence. Along the way, you will learn about many programming
concepts, such as variables, objects, classes, loops, collections, and exception handling.

We’ll also discuss various aspects of software design that are useful for game development. For
example, we propose useful techniques for managing levels and game states, as well as a hierarchy of
game objects that together form an interactive game world. Furthermore, we will show a number of
commonly used techniques in games, such as drawing layers of sprites, rotating, scaling and animating
sprites, dealing with physics, handling interaction between game objects, and creating nice visual
effects.

Throughout the book, you will create four games that gradually become more complicated. We have
chosen different types of games to show the various aspects of game development. We start with a
simple shooting game, we move on to puzzle games consisting of multiple levels, and we conclude
with a full-fledged platform game with animation, game physics, and intelligent enemies.

For each of these games, the book invites you to write the code yourself. After all, the best way to
learn how to program is to simply do it. Along with this book, we’ve created many example projects
that you can use for reference.

v
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Target Audience

This book is aimed at people who:

• are interested in game programming,
• have little to no programming experience so far,
• want to know how programming really works in general, so that they can use this knowledge in

other places as well.

Using games as a guideline, this book will teach you the most important elements of object-oriented
programming in C#. You’ll also learn about programming on a more abstract level, so that you can
easily teach yourself other programming languages in the future.

Due to this setup, the book is also very useful as a textbook for an introductory programming course
on university level (see the “For Teachers” section). However, our target audience is not limited to
students: if you recognize yourself in the bullet-point list above, then you can benefit from this book,
no matter what your background is.

Structure of This Book

This book is divided into five parts. Each part consists of multiple chapters, and each chapter has
its own collection of example programs in which you learn new programming concepts. You can
download these example programs from the book’s website.

Overall, the five parts of this book have the following contents:

• Part I serves as an introduction to programming in general, and it shows how games are generally
developed. It introduces basic programming concepts such as variables, methods, and parameters.
It also discusses the game loop: the basis of every game program.

• In Part II of the book, you will develop your first game called Painter. You will first learn how to deal
with game assets such as sprites and sounds. Then, you will learn about the if-instruction and loops
such as for or while. Furthermore, you’ll learn about the basics of object-oriented programming.
You will also see how to create a game world that consists of multiple interacting game objects. In
terms of general programming techniques, this is the most important part of the book. After this
part, the games will become more complicated, but they will reuse many of the techniques you’ve
already learned in Part II.

• In Part III, you will continue setting up this structure of communicating game objects by using
arrays and collections. These programming concepts are very important for the second game, Jewel
Jam, which is a pattern recognition game. You will also see how to scale a game to different screen
sizes and how to model the game world as a hierarchy of objects that can contain each other.

• Part IV introduces the puzzle game Penguin Pairs. This game shows you how to deal with different
game states such as menus or level selection screens. You’ll learn how to read levels from files and
how to store the player’s progress in a file. You’ll also learn how to deal with sprite sheets: larger
image files that store multiple “sub-images” for your game. Finally, this part deals with organizing
classes into different libraries that you can use across different game projects.

• Finally, Part V revolves around the platform game Tick Tick, which reuses the game engine you’ve
been building so far. In this part, you will deal with loading and playing animations, and you will
add basic physics to the game world, such as jumping, falling, and handling collisions with other
game objects. You’ll also learn how to deal with unexpected errors (exceptions).
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Each chapter (except Chap. 1) ends with a collection of exercises. Sometimes, these are general ques-
tions that help you get more familiar with the concepts introduced in that chapter. Other exercises
invite you to extend the example programs from that chapter, using the things you’ve learned so far.
The more advanced exercises are marked with an asterisk (*). Furthermore, in the last chapter of each
part (starting in Part II), there’s an exercise that invites you to extend the main game from that part.
These are open and creative challenges that you can take as far as you want.

Finally, throughout the book, you will find text in gray boxes. These boxes usually contain “side
notes” that go a bit deeper than the main text. In this second edition of the book, we’ve also added
Quick Reference boxes that each give a short summary of a programming concept.

Required Materials and Tools

To develop the games of this book, you will need to install a few tools on your computer:

• Visual Studio Community 2017, a free program by Microsoft for writing and compiling code in C#.
• MonoGame 3.6, an open-source library that adds game-specific functionality to the C# language.

On the website of this book, you can find detailed instructions on how to obtain and install these tools.
Chapter 1 will also help you further with these preparations.

Note that Visual Studio and MonoGame are updated frequently. By the time you read this book,
newer versions of these tools may already be available. Of course, you are free to use these newer
versions as well. However, if you want to be sure that you can run our example projects, we advise
you to install the versions mentioned above.

If these versions of Visual Studio or MonoGame become so outdated that the book becomes too
difficult to use, we will try to update the book’s website to help you out as much as possible.

Along with this book, we supply various materials. All the example programs used in this book are
available as Visual Studio projects that you can open, edit, compile, and run yourself. Furthermore,
we supply a set of game assets (sprites and sounds) that are used in our example programs. All these
additional materials can be found on the accompanying website of this book.

Website — Along with the book itself, there is an accompanying website from which
you can download all additional materials. The URL of this website is http://www.
csharpprogramminggames.com/.

For Teachers: Using This Book for a Programming Course

This book is very suitable as a basis for a game-oriented programming course. Each part of this book is
concluded by exercises and challenges. Solutions to the exercises are available on the book’s website.
The challenges are generally more complex programming exercises, and they can serve as practical
assignments for students following the course. On the accompanying website, a number of additional
challenges are available that can be used as a basis for practical assignments as well.

By following the structure of the book throughout the course, students will be introduced to the
main aspects of programming in an object-oriented language. Supplementary materials for organiz-

http://www.csharpprogramminggames.com/
http://www.csharpprogramminggames.com/
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ing such a course are available on the website of this book, www.csharpprogramminggames.com.
A sample schedule of a course with 15 sessions and 3 practical assignments is given below:

Session C# topics Game topics Chapters Deadlines
1 Introduction 1, 2
2 Types, variables Game loop 3, 4
3 if, else, booleans Sprites, sound, player input 5, 6
4 Classes, methods, ob-

jects
Object interaction 7, 8

5 for, while, randomness 8, 9 Ass. 1
6 Inheritance Drawing text 10, 11
7 Arrays, strings, collec-

tions
Screen sizes, grids 12, 13

8 Recursion Game worlds 14, 15
9 Abstract classes, inter-

faces
16, 17

10 Game states, sprite sheets 17, 18 Ass. 2
11 File I/O, switch Tiles, levels 19, 20
12 Libraries, exceptions 21, 22
13 Animation, game physics 23, 24
14 Enemies 25, 26
15 General questions All Ass. 3

New in the Second Edition

In this second edition of the book, we’ve made a number of key changes, based on our experience with
using the book in a university-level game programming course. The text has been rewritten entirely,
and chapters have been restructured and reordered. All in all, this second edition should provide an
even smoother and more general introduction to (game) programming.

The most important changes in this edition are the following:

• We have updated all example programs to work with Visual Studio Community 2017 and
MonoGame 3.6 (instead of the now obsolete XNA Game Studio). Readers can once again follow
the material by using the most modern programming tools (at the time of writing this book).

• Throughout this book, the text now invites you to write your own code, instead of explaining how
the book’s example projects work. The example projects are still there as reference points, but
you’re encouraged to get to those reference points by writing the code yourself. We’ve added con-
venient checkpoint markers that indicate when your code should match a certain example project.

• We have made the most important terms easier to find in the text. All terms that appear in the index
(at the end of the book) are printed in boldface when they’re first explained.

• We have made a clearer distinction between general C# programming concepts and concepts that
are specific to game development. For example, primitive types (such as int and string) and the
concept of classes are part of the C# language, but the Color class and the game loop are specific to
the MonoGame library. If you want to continue with software development in general, it’s good to
be aware of this distinction.

• We’ve made programming guidelines easier to recognize. The new “Quick Reference” boxes sum-
marize a programming concept in a way that clearly stands out from the rest of the text. As a result,

www.csharpprogramminggames.com
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compared to the first edition, it is now easier to see the difference between an example and the
general lesson that you can learn from it.

• The exercises are now grouped per chapter (instead of per part), and they can now be found directly
after their chapter (instead of in an appendix). This way, readers can check more easily whether they
understand the material from a particular chapter. The exercises themselves have also been given
an update: we’ve added and changed several exercises to give readers a more general education in
C# programming.

If you’re already using the first edition of the book for personal reference, then you can keep using
it without too many difficulties: both versions of the book still cover the same material overall. In all
other cases, we strongly recommend using the second edition: it’s a more convenient introduction to
(game) programming and a more complete basis for a course. If you are a student and your program-
ming course has been updated to the second edition of the book, then upgrading is especially useful,
also because the book’s example projects and exercises have changed.

We hope you’ll enjoy using this book for gaining your first experience with object-oriented (game)
programming. When you have reached the end of this book, you will have a solid basis for becoming
a good programmer. What comes after that is up to you, but we hope you’ll be inspired to create
wonderful games and other programs in the future.

Good luck!

Rennes, France Wouter van Toll
Utrecht, The Netherlands Arjan Egges
Utrecht, The Netherlands Jeroen D. Fokker
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