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Dedication to those learning C++

| wrote this with the students of Ocean
County College in mind. | wanted to
create something that complemented the
material they were learning in their
second C++ course. The C++ course
series at the college is partitioned into
three courses:

+ Course 17 covers simple data
types, user-defined data types, string,
operators, input, output, control
structures, the ifStatement,
switchStatement, loops using

Figure 1 - C++ image forStatement, whileStatements, and
functions.
+ Course 21 covers arrays, strings, vectors, structs, classes, pointers, overloading and
virtual functions
4+ Course 31 covers over templates, exception handling, recursion, linked lists, stacks,
and queues

The book used in the courseisagoodonei AC++ Pr ogr ammi ng: From Anal ys

Desi gno by TbeoSyproMem | sak with the book is that many students were

looking for problems to solve that they could relate to i games. | originally wrote a set of notes

on Windows Console Programming that demonstrated how to build Pong, Breakout and

Mindsweeper with just the Windows Console. | did not realize until recently that a better way to

stimulate thinking and usage of the C++ constructs we were learning in the second course was

to use a tool as simple and as powerful as SDL. SDL provides the capability for students to

learn the key concepts of classes, pointers, and arrays and actually enjoy the programs they

build since most can relate to the elementsofagame.l donét see arédpaceEmentnot es
of the material in the book. In fact, a good C++ student should read the material, look over the

exercises and do as many programs as they can fit into their schedule.

The second goal is to explain in some detail the new C++ constructs starting in Course #2. So if
you are more experienced and yo u  d meadémn explanation of classes or pointers or other
features | may think someone just learning C++ may not know then feel free to skip over those
sections.

Have fun and build a fun game!

a



Chapter 0: Introduction

Simple Directmedia Ly

a

Figure 2 - SDL Logo (http://www.libsdl.org/)

Purpose
This book discusses how to build 2D games using free compiler IDEs and graphics libraries.
The specific graphics tool we address in these notes is SDL which is an acronym for Simple
Directmedia Layer graphics library. A key thing to note
about SDL is that it is cross-platform. A program written
using SDL can be re-compiled to run on various operating
systems platforms such as Windows, Mac, and many UNIX
variants with little to no changes to the code. The SDL
library provides functions that make it easy to build 2D type
games. A 2D game is a game that takes place on a static
playing field (e.g. Pong, Donkey Kong) or scrolls (e.g. Mario
Bros.). The graphics are simple due to the initial limitation
of the game systems and computers that were used when
they were first designed. The action and game play can be
as enjoyable as any modern 3D game made today. A
testimony to the fun and success of 2D games is their

015300 015300
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resurgence and popularity on Xbox Live Arcade and Wii Figure 3 - Nintendo Donkey Kong
Virtual Console.

The exercises and programs we build will be created using the free C++ compilers and IDE
such as WxDev-C++ or Code::Blocks. In addition the SDL library and all additional supporting
libraries designed to work with SDL will be utilized. We will build some simple games i Pong,
Breakout, Minesweeper and Tetris. In addition, at the end we build a platform scrolling game to
demonstrate some more advance game techniques.


http://upload.wikimedia.org/wikipedia/en/a/a1/Donkey_Kong_Screen_3.png

We will be using Windows® version of tools and libraries in our discussion. But, since all the
tools and libraries have cross-platform versions users preferring to use a different operating
system should have no problem following along.

Prerequisite

In order for these notes to make sense and be worth your investment
in time and energy is for you to have at least one semester of C++
under your belt. There are many useful websites if you are learning
C++ on your own. | recommend
http://www.steveheller.com/cppad/Output/dialogTOC.html. Of course,
the best way to learn your first programming language is to take a
course at your local college. The only downside to that suggestion is
that the typical college text book tends to be over $100. There will be
plenty of exercises as we move along. | highly recommend doing all
the exercises in order to build up a working knowledge of C++ and

Figure 4 - Getting things SDL.
together
All the programs will be explained in detail and you are encouraged to

complete each one as a working model.

What is out there now on SDL?

There are few books on learning SDL only one directs itself to Windows environment, the book,

fFocus on SDLOby Ernest Pazera. The book was published in 2003 and is currently out of print.

It can only be obtained used over the Internet. | think the book should have been at least triple

its current size, infact;1 f el t it was par ed Qnoowns etroi efsi twhiinctho ctohr
small books that take a look at a topic. In any case, | found it a great source of information but

wish the author had more examples and would have built a game from beginning to end in order

to solidify all the new concepts being presented. Ther e ar e ot her books that ¢

Game Programmingo by Mark fANurgled Collins, et al
the SDL material will work on Windows. The book presents a rather well designed code
structureforgames( you canét ever go wrong usi n°gheiother ) . Th
two book | found with several chapters dedicated to SDL are both by the same author 7 Erik

Yuzwa. iGame Programming in C++: Start tb Finisho

think both books are great additions to anyone learning to program in C++ and also interested in
making games in the process. The only difference between them and this book is that this book
is FREE and | hope a valuable resource.

! We are of course referring to Microsoft Windows. All code has been tested on Windows XP, Windows
Vista and Windows 7 version of Windows.

% My favorite place to purchase out of print books is amazon.com. You can always find 3" party
merchants to purchase new or used copies of books, of course the rarer the book is the more expensive it
will be! | think all out of print books should find themselves in an electronics book cemetery.

8


http://www.steveheller.com/cppad/Output/dialogTOC.html

There are several websites you should be able to find on the Internet. One website has a rather
good set of tutorials - http://www.sdltutorials.com. In fact, | use its class layout as a basis for the
game programs later in this book. Another website you should visit is http://www.libsdl.org/ to
obtain the latest version of SDL and more information on the library. The key advantage to
using this book is that it presents a detailed explanation of the SDL functions and gently guides
you in using more advanced C++ constructs and additionally presents the mechanics for
building a 2D game.

Why SDL?

o BELSD LS ER MUU-B—UH‘\H&;\_ﬂl—-l\--H

| started to investigate SDL in order to understand its use
: '*/’ in a game named Klone Keen. The game is a free version
of the game engine that runs the game Commander Keen
by Id Software. The game Commander Keen was
released as shareware® in a series of games in the early
1 9 9 OTdesgame was notable for being able to replicate
fi t h e -scsollirdy @ction of the Nintendo Entertainment

Figure 6 - Commander Keen

System Super Mar i o Brouonl needitize mrgisal data fildd i@ Srdedto run
Klone Keen. The game made use of several free libraries one of which was SDL for sound,
video and keyboard processing. In my quest to learn SDL | purchased several books that
referenced or used SDL and checked out all
the online resources. | felt that SDL was the
perfect library for students to learn in order
to be able to build programs that were more
interesting than the typical programming
assignments we usually give students in
their second C++ course. The goal | had
was to create a comprehensive book that
was not restricted in size by any publishing
constraints and would present several game
variations in order to addressing different
programming techniques that are useful in Figure 5 - A level in Commander Keen
the creation of 2D games. The greatest

difference is my intention to make this book available for free.

A Bit of History .
SDL was created by Sam Lantinga and released to the public in 1998. P “‘“\

He has worked on many game projects and has been with Blizzard ,» .
Entertainment since 2009*. You can check out his resume online at

Figure 7 - WOW

® The term shareware is used to refer to software (e.g. games) that is provided on a trial basis or in the
case of Commander Keen you can play the first level for free but must pay to obtain the rest of the game.
* This is true as of April 2010


http://www.sdltutorials.com/
http://www.libsdl.org/
http://upload.wikimedia.org/wikipedia/en/3/35/Keen5.png

http://www.devolution.com. | was impressed to see that he made major contributions to my
favorite game of all time i World of Warcraft.

Lantinga was inspired to create the SDL in order to support his efforts in porting applications
from one platform to another (e.g. Windows to Macintosh). The library was created to facilitate
creating and porting applications, esp. games to different platforms with minimal code changes.
Today, many applications use various components of SDL to perform functions such as
keyboard handling or joystick support and complement it with OpenGL?® or other libraries.

SDL was written in C but can be used with C++ (as we plan on doing here), Perl, C, Python, etc.

The components of SDL
SDL is composed of eight subsystems:

+ Video i This subsystem deals with the things you see on the screen. The windows,
colors, and sprites that make up the visual components of a game. This component is
only intended to support simple graphics operation and the user is assumed to be
sophisticated enough to be able to create additional functions to draw lines, circles, etc.
In our case, we will see how we can augment this library with additional free libraries
written and released by others.

+ Event Handling i This subsystem handles how the user interacts with the game. The
user generates events whenever they minimize the
window, move the mouse or press a key. You will
find this component of SDL useful to employ even if
you plan on moving on to build 3D games with other
libraries.

+ Joystick Handling i This subsystem deals with the
various compl exitiesicks.nvc
Each joystick has a different number of buttons,
dials, switches, joysticks and wheels. This

component provides a set of functions to manage a
joystick. Figure 8 - A souped up joystick!

5s joyst

+ File /07 This subsystem handles the reading in of bmp files. | should note that since
SDL is typically used to create a multimedia application such as a game it has a
wonderful feature that programmers can use cout and cerr to write messages and the
messages get automatically saved into the data files i stdout.txt and stderr.txt. This is a
great ready-to-use logging system.

+ Audio i This subsystem supports sound you may want to add to your game.

+ CDROM i This neat subsystem supports access and communication to a users CD
ROM device.

° OpenGL (Open Graphics Library) is another cross-platform graphics library used to build 2D and 3D
applications. | plan on covering in my planned second book on building games.
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+ Timers i This subsystem provides functions to set and control when a sequence of
events or processes takes place in a periodic fashion. It is similar to you alarm clock
which you set everyday to wake you up at a certain time. You might set timers in a
game program to update the screen, move the monsters, etc.
+ Threading i SDL provides functions to handle establish and control more than one
thread of execution. A fAithread of executiono i
process that runs independently. This feature provides the programmer the capability to
do more than one thing at a time. Using threads adds a layer of complexity to your
program since you will need to manage communication and access to resources.

There are additional libraries that complement SDL and the next chapter (Installing and Testing)
will have you install them all in addition to SDL. The libraries are:

+ SDL_image - This library has support for image formats other than bmp, such as
PNG, GIF, JPEG and many others.
+ SDL_mixer i This library provides support for playing music and sound samples from a
greater set of formats, e.g. WAV, MOD, MP3,etc.ilt supports any number
simultaneously playing channels of 16 bit stereo audio, plus a single channel of music,
mixed by the popular MikMod MOD, Timidity MIDI, Ogg Vorbis, and SMPEG MP3
l i braries. o
+« SDL netiThis | ibrary propliatefsoramfimentawdr lkcirmgs s et
includes a chat client and server application.
+ SDL_ttf i This library provides you the capability to use TrueType fonts. We will use this
to display text on our game screens.

These libraries serve to provide a layer or
wrapper around operating system functionality.
The libraries provide a set of common functions
that hide the complexity and differences between
platforms such as Macintosh and Windows.

fioOn Microsoft Wi ndows, SDL wus
by default. o GDI stands for G
Interface and it is an API that comes with

Windows to provide programming support for the

representation of graphical objects to be shown or
displayed on computer monitors of printers. GDI is

not known to be fast or the best way of building

games on a Windows platform. The other two popular options are DirectX and OpenGL. The

current version of SDL was designed to use DirectX 7. You may be wondering why we would

choose to discuss SDL on Windows rather than just directly learn the latest DirectX. There are
several reasons:

Figure 9 - Image of sample game created with SDL
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http://upload.wikimedia.org/wikipedia/commons/d/de/Battle_for_Wesnoth_0.9.6_tutorial.png

+ | like the idea that SDL is cross-platform. It means students can use Windows in class or
at home but those that prefer other operating systems platforms such as Linux can do all
the programming examples on them. There is nothing in here that is Windows specific
other than the detailed installation instructions that assume you will be installing all the
software in Windows operating systems.

« Students dondédt have to learn WinMain just yet.
application remains the main function:

int main(int argc, char* argvl[])
{
}

The use of main avoids all the explanations that would be required if we had to get into
the details on how to build a typical program to run under Windows.

#+ | canot soahow kreally appreciate the fact
that you can use cout and cerr for output and view
the results in a file after the program executes or as
more often happens i does not work as expected. It
helps in debugging and troubleshooting the code.
TIP:Ifyouencountera si tuation whe.i
happens then go to the directory where the *.exe file
resides and search for the stderr.txt file for error
messages. —_— =

+ Someone learning C++ with the intention of building I
their own games can set up and start coding pretty Y v
quickly with these free tools. Figure 10 - An image of nothing?

) nothing.mov

%5

| am going to assume you know the following C++ concepts:

+ Data Types
+ Input/Output
+ Arithmetic Operators
+ Control Structures
o if, if.else,
0 switch
o while
o for
+ Functions

The topics above cover the knowledge the typical computer science student learns in their first
programming course.

Along the way, you will also use the following additional topics:

12



Enumeration Types
Using typedef
Pointers

Arrays

Records (struct)
Classes

FEEEEE

The topics above are covered in an Appendix in enough detail to

understand these notes. Of course the best thing to do is the read L& :

the corresponding chapter in any good C++ book if you need g &
more information and exercises or start reading these notes when C/c++
you start working on the second half of your C++ course(s). All

the problems and exercises in these notes relate to building the '

games we have in mind, in addition the programs will help you to

understand how useful the computer constructs above are in

developing funprog r a ms . But, there i s [Figurell-Another C++logo

In addition to discussing how to use SDL and the helper libraries you will need to create games.
We will also cover topics probably not covered in enough detail in your programming course:

+ how to build and use your own .h files

+ how to build and use your own libraries

+ how a program evolves and develops in order to make it easier to change and expand
+ how to use the joystick and mouse

The good news for novice programmers is that these topics are covered without getting into the
ugly details of Windows Programming!

13
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Chapter 17 Installing SDL

Obtaining copies of all the libraries
You will need to obtain copies of SDL, SDL_image, SDL_mixer, SDL_net and SDL _ttf. Visit the
following pages and download the Windows V6 version of each file referenced:

+ SDL - http://www.libsdl.org/download-1.2.php
o Download the file SDL-devel-1.2.14.mingw32.tar.gz
0 Unzip® (see Appendix D for instructions) the file to your C:\ drive.
0 You will have a directory similar to SDL-1.2.14 (whatever the latest version of
SDL you downloaded to your computer)
+ SDL_image - http://www.libsdl.org/projects/SDL _image/
o Download the file SDL_image-devel-1.2.10-VC
0 Unzip the file to your C:\ drive
0 You will have a directory similar to SDL_image-1.2.10 with two folders 1
\include and \lib.
+ SDL_mixer - http://www.libsdl.org/projects/SDL_mixer/
o Download the file SDL_mixer-devel-1.2.11-VC
0 Unzip the file to your C:\ drive
0 You will have a directory similar to SDL_mixer-1.2.11 with two folders -
\include and \lib.
+ SDL _neti http://www.libsdl.org/projects/SDL_net/
o Download the file SDL_net-devel-1.2.7-VC8
0 Unzip the file to your C:\ drive
0 You will have a directory similar to SDL_net-1.2.7 with two folders - \include
and \lib
+ SDL_ttf 7 http://www.libsdl.org/projects/SDL _ttf/
Download the file SDL_ttf-devel-2.0.9-VC8
Unzip the file to your C:\ drive
You will have directory similar to SDL_ttf-2.0.9
You will also need to obtain a font libray, go to http://www.freetype.org/ or the
FreeType project on SourceForge http://sourceforge.net/projects/freetype/.

o O o o

To save time and to use all the tools and libraries referenced in these notes you can simply visit
http://www.brainycode.comand f ol |l ow théAfiABegrnnegdSDGui deo
website. The page will have links you can use to download the same exact versions | used in
developing these notes. If you encounter a problem then | encourage you to visit the SDL forum

on brainycode and post a question. | will try to respond and help out.

® I use the term Aunzi popenthe filemia aaompressedanipve.disedile may be a
*.zip file but it may be *.tar or *.gz format. The term is not intended to imply the file will always be in *.zip

format.

15
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All these files will need to be unzipped of uncompressed on your machine. | highly recommend
the tool 7-Zipto getthejobd o n e . I f you dondét know how to unzip

You must now decide what Windows IDE you will be using. | recommend one of the following:
+ Code::Blocks A R R

This IDE is available at
http://www.codeblocks.org/. It is free and
operates across many operating systems i
Windows, Linux and Mac. The IDE uses
wxWidgets, which is a C++ library which is i
yes i cross-platform GUI library. You can e M
create a workspace that combines one or memrl] 2w cme s A :
more projects. Each project is a collection of s = =
files making up your application. You can o — b
easily import your Dev-C++ or MSVC project ] PR o
files.

It also has a fully functional debugger that ' Figure 12 - CODE::BLOCKS IDE

allows you to set code breakpoints, the call

stack and disassembly of the code. You can even view the CPU registers. The reason | highly
recommend it is because it is supported and can be extended through the use of plug-ins.

http://www.codeblocks.org/screenshots

+ WxDev-C++

R T T ~ | wx-Dev-C++ is an extension of Dev-

 RB 1961bnan e G Rwsidon C++. It is similar to Code::Blocks in

— s S Eitio [ ] o — that it uses wxWidgets and is a free

el s ; : | open-source IDE. It has a form
| designer, integrated debugging and
nice editor features. Unlike Dev-C++
this product is currently supported and
grows. You can pick up a copy at
http://wxdsgn.sourceforge.net/.

11 Modfiec ReadOnly  C-= Source Generation: 0,000 seconds / Hesder Declaration Generation = 0,000 seconds

Figure 13 - WxDev-C++ IDE

I dondét have any pr ef e WeDew@+ throughbuDtBese nbteswihdnext be u s i
sections show how to install and test the SDL libraries on both IDEs.
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I will note that regardless of IDE we will need to copy the include files under the /include
directory of the compiler. That is, for both compilers we will copy all the SDL include file (*.h) to
the directory /include/SDL (see below).

T T (ol i)
- | #4 || Search el
& Burn
Favorite Links Name B Date modified Type Size Tags
El Documents @ begin_code 10/17/2008 12:27 ... C Header File G KB
H close_code 10/17/2008 12:27 ... C Header File 2KB
E Pictures | doxyfile 10/17/200912:27 ...  File 37KB
m‘ Music [k SDL 10/17/200912:27 ...  C Header File 4 KB
More » I; SDL_active 10/17/200912:27 ... C Header File 2KB
Folders v I; SDL_audio 10/17/200912:27 ...  C Header File 11 KB
A .Q—t 05 (C) o Ié SDL_byteorder 10/17/200912:27 ...  C Header File 1KE
L 6502 Ié SDL_cdrom 10/17/200912:27 ...  C Header File 6KB
|| A_DRIVE Ié SDL_config 10/17/200912:27 ...  C Header File 9KB
b aIIegro Ié SDL_copying 10/17/200912:27 ...  C Header File 1KB
& | apache-ant-181 Ié SDL_cpuinfo 10/17/200912:27 ...  C Header File 3KB
1} AppleWinl.14.2 |é SDL_draw 8/14/2002 6:40 AM  C Header File 4 KB
&+ |. Aptana RadRails Ié SDL_endian 10/17/200912:27 ...  C Header File 6 KB
5 1) ATARI2600 Ié SDL_error 10/17/200912:27 ...  C Header File 2KB
| b526b038001340b1b3196180cc8 |ih SDL_events 10/17/200912:27 .. C Header File 13 KB
» | boost1 440 | Ié SDL_getenv 10/17/200912:27 ...  CHeaderFile 1KB
» ) CORIVE lih SDL image 11/15/200912:51 .. C Header File 6KE
b ca_r project Ié SDL_joystick 10/17/200912:27 ... CHeader File 6 KB
ek B Ié SDL_keyboard 10/17/200912:27 ...  CHeaderFile 5KB
b cke [é SDL_keysym 10/17/200912:27 ... C Header File S KB
¢ 1) CodeBlocks lé 5DL_leadso 10/17/200912:27 ...  CHeaderFile 3KB
> L. DASM = lé SDL_main 10/17/200912:27 ...  CHeaderFile JKB
| dbTemp lé SDL_mixer 4/25/2010 1:58 PM C Header File 27 KB
b DELL lé SDL_mouse 10/17/200912:27 ...  CHeaderFile 5KB
4 |, Dev-Cpp lé SDL_mutex 10/17/200912:27 ...  C HeaderFile G KE
I bin lé S5DL_name 10/17/200912:27 ... C Header File 1KB
b | examples [é SDL_net 4/25/2010 2204 PM € Header File 17 KB
|\ Help | 4 lé SDL_opengl 10/17/200912:27 ... C Header File 329 KB I
H SDL_platform 10/17/200912:27 ... CHeader File 3KB
©include l; SDL_quit 10/17/200912:27 ... CHeader File 2KB
| 3rdparty |é SDL_rwops 10/17/200912:27 ... C Header File 5KB
d ot |é SDL_stdinc 10/17/200912:27 ...  CHeaderFile 17 KB
. common |é SDL_syswm 10/17/200912:27 ... C Header File T1KB
) ddk |é SDL_thread 10/17/200912:27 ...  CHeaderFile 5KB
H SDL_timer 10/17/200912:27 ... C Header File 5KB
Q SDL_ttf 7/21/2007 9:30 AM € Header File 10KB
Q SDL_types 10/17/200912:27 ... C HeaderFile 1KB
[;L SDL_version 10/17/200912:27 ...  CHeader File 3KB
b+ ) lib E SDL_video 10/17/200912:27 ... C HeaderFile 38 KB
= libexec
[+ . mingw32
|/ Packages
1 plugins [
[+ 1. Templates
[+ . doctemp
I}, DOSBox-0.72 a
l 39 items

Figure 14 - Location of SDL include files

This will mean that when we create our C++ programs we will need to add the following include:
#include ASDL sdl.h 0o

Or
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#include\SDIDU t f . ho

Installing to work with Code::Blocks
Steps for getting SDL program to compile and execute using Code::Blocks.

1. Obtain an install the latest version of Code::Blocks C++ IDE from
http://www.codeblocks.org/

a. Note: | installed under the directory C:\CodeBlocks since some Windows
operating systems create unnecessary problems when trying to change or add
files under C:\Program Files.

b. Note: Install the version with MingGW, codeblocks-8,02mingw-setup.exe

+ Double click on the setup program

(5} CodeBlocks Setup (= [ [

Welcome to the CodeBlocks Setup
Wizard

This wizard will guide you through the installation of
CodeBlocks.

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.,

Click Next to continue.

[ Next = ] | Cancel

Figure 15 - Code::Blocks setup Wizard screen

4+ Select Next>
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http://www.codeblocks.org/

License Agreement

Please review the license terms before instaling CodeBlocks.

Press Page Down to see the rest of the agreement.

GMNU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007 |_|

Copyright (C) 2007 Free Software Foundation, Inc. <http:/ffsf.org/>
Ewveryone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The GMNU General Public License is a free, copyleft license for
software and other kinds of works.

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install CodeBlocks.

Mullsoft Install System w2, 35

[ < Back “ I Agree ][ Cancel

Figure 16 - GNU License Agreement

+ Most people dondt read this screen. The GNU G
different than your typical agreement. Read i t Then c¢click on Al Agr eec/

m@g

f.‘j CodeBlocks Setup

Choose Components

Choose which features of CodeBlocks you want to install.

Check the components you want to install and uncheck the components you don't want to
install, Click Mext to continue.

Select the type of install: [Custom v]
Or, select the optional i Core Files (required) -
components you wish to L .
install: & Shortauts
Program Shortcut £
rogram Shortcut All Users =
Desktop Shortcut
: Quick Launch Shortout il
Lo
Description
Space required: 102.5MB Creates a shortcut to Code::Blocks in the quick lauch
bar.

Mullsaft Install System v2.35

[ < Back ][ Mext > ] [ Cancel

Figure 17 - Choose Components Dialog Box

++ | clicked on the Default Installation node in order to select more shortcuts. Select what
makes sense and click on fAiNext >0
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{71 CodeBlocks Setup e e (= [ E [

Choose Install Location
Choose the folder in which to install CodeBlodks.

Setup will install CodeBlocks in the following folder. To install in a different folder, dick Browse
and select another folder. Click Install to start the installation.

Destination Folder

Space required: 102, 7MB
Space available: 305.9GE

Mullsoft Install System v2,35

[ <Back |[ msml | [ cancel

Figure 18 - Choose Install Location Dialog Box

+ | decided to save under C:\CodeBlocks rather than in the default directory C:\Program
FilesCode Bl ocks. Click on Alnstallo.

(;j CodeBlocks Setup — =EACINL X

Installing
Fleasze wait while CodeBlocks is being installed.

Output folder: C;\Users\figgy. figay-PC\AppData‘\Roaming Microsoft\Windows\start Menu'Fro
L |

Extract: profiler.png -
Extract: syntax-highlight-off.png

Extract: syntax-highlight.png

Extract: todo-off.png

Extract: todo.png

Extract: view-off.png W]
Extract: view.png
Extract: wxsmith-off.png
Extract: wxsmith.png @
Output folder: C:\Users\figgy. figay-PC\AppData‘\RoamingMicrosoft\Windows\start ...

Tullsoft Install System v, 35

< Back Mext = Cancel

Figure 19 - Installing progress dialog box
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{7 CodeBlocks Setup

=

:I Do you want to run CodenBlocks now?

Yes

J |

Mo

+ | s el

ected
you close out and set the default compiler you want Code::Blocks to use.

Figure 20 - Final Code::Blocks dialog

fiYesoO

Compilers auto-detection

i n

order

to see

- OX

Compiler

GNU GCC Compiler

Microsoft Wisual C++ Toolkit 2003
Microsoft Visual C++ 2005/2008
Borland C++ Compiler (5.5, 5.82)
Digital Mars Cormpiler
Openatcom (4323 Corpiler
GNU GCC Compiler for MSP430
Cygwin GCC

Intel C/C++ Compiler

SDCC Cormpiler

Tiny C Compiler

GOC D Compiler

Status
Detected

Detected

>

53

Set as default

Default cormpiler: GNU GCC Carnpiler

Figure 21 - Set GNU GCC Compiler as the default compiler

recommend

Tip of the Day

=5c)

@ Did you know...

Shaow tips at startup

You can easily find/open files as you type
in the project tree by pressing ALT-G.
(similar to desktop-search)

[ nexttp | |

Cloze |

Figure 22 - Tip of the Day message
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Do Edt few Sexch Pojct Dud Dsug wamih Tock Fhgns Setirgs bep
=2E3 S
0P 60 e
" (Xl
ey X Start borw
Pragects| Syt
O workspece
Loge 8 atrs
1 Code:stocks | 4, Search resus | € Bulk b3 | uld ressages |  osoger
]
Lo sy
(S tLrction vl sar._serpt s Y regiered vk e BSenrgar St strap st
[welcome w Coge: siockst et

Figure 23 - Code::Blocks start up screen

2. Copy the directory folder C:\SDL-1.2.14\include\SDL to a new \SDL include directory
under C:\CodeBlocks\include.

=B ]
7y
@U" |« Program Files » CodeBlucks » MinGW » include » SDL [ 43 || search A
Wy Crgenize ~

Pl Name B Date modified Typ =

I Documents [ begin_code 10/17/20091:27 PM  CHi

[igh close_code 10/17/20091:27 PM CH|

B pictures || doxyfile 10/17/20091:27 PM ~ File

B Music [ih sOL 10/17/20091:27 PM CHy

More » [ SDL_active 10/17/20091:27 PM  CH
Folders + | [mhSDL_audio 10/17/20091:27 PM  CHIE

. || CERemote Tools . [EhSDL_byteorder 10/17/20091:27 PM  CH

4 )| CodeBlocks |igh SDL_cdrom 10/17/20091:27 PM  CH

4 |\ MinGW [ih SDL_config 10/17/20091:27 PM CHs

bin [igh SDL_copying 10/17/20091:27 PM CHs

+ | doc [igh SDL_cpuinfo 10/17/20091:27PM  CHi
> |1 i686-pc-mingw32 | SDL_endian 10/17/20091:27 PM  CHi

4 | include | [@spLemor 10/17/20091:27PM  C Hi

s [ cos ] [&sDL_events 10/17/2009 1:27 PM CH:

| ddk [ih SDL_geteny 10/17/20081:27PM  CH:

6L [ih SDL_joystick 10/17/20091:27 PM  CHi

fsni [ SDL_keyboard 10/17/20091:27 PM  CHi

| o [ SDL_keysym 10/17/20091:27 PM  CHi

| info |igh SDL_loadso 10/17/20091:27 PM  CHi
> B b |.+ SDL_main 10/17/20091:27PM CHi _

> L libexec o p——

l 34 items

Figure 24- The result of copying /include/SDL under Code::Blocks

3. Copy the *.afiles (libSDL.dll.a,libSDLmain.a) in C:\SDL-1.2.14\lib to Code::Blocks lib
directory (C:\Program Files\CodeBlocks\MinGW\Iib).
4. Copy SDL.dIl under C:\SDL-1.2.14\bin to Code::Blocks bin directory.
a. This will allow the IDE to find the SDL.dIl when you execute from the IDE,
otherwise you will always have to copy the SDL.dIl into the same directory as the
exe file.
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We have now completed all the steps that need only happen one time.

-
New from template @

Projects Category: [ <Al categories> - ] [ Go ]
i P & Cancel

Files @ L@ =

Custom ) -

User templates AVR Project  Code::Blocks D application

plugin

o = i

Direct/X Dynamic Link Empty project  FLTK project

m

e

project Library
GLFW GLUT
& G @ ey I

GLFW project  GLUT project  GTK+ project  Irrlicht project

i View as
7
B e § e fevs
h (@ Large icons
Kernel Mode  Lightfeather  Ogre project OpenGL ) List
Drriver project project i -

TIP: Try right-dicking an item

1. Select a wizard type first on the left
2. Select a spedific wizard from the main window (filter by categories if needed)
3. Press Go

Figure 25 - Creating a Console Application

5. Create a C++ Project to test simple SDL application. Select File | New Project. Click on
AConsole Projectd icon in the dialog box that

r 3
Console application @

C I Please select the folder where you want the new project
4 onsoie to be ceated as well as its title.
Project title:

TestingCodeBlocks

Folder to create projectin:
C:\50L\BOOK \Chapter02\TestingCodeBlocks E]

Project filename:
TestingCodeBlocks. cbp

Resulting filename:
C:\50L\BOOK\Chapter02TestingCodeBlocks {TestingCot

[ < Back ][ Mext = ][ Cancel

Figure 26 - TestingCodeBlocks Project

I decided to give my project title the name fATest
new project. | usually create a folder with the same name as the project.

6. Take the defaults and click on AFinisho.
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7. Set

mai n

foll
opti

Console application

C I Please select the compiler to use and which configurations
: 0 “ SO e you want enabled in your project.
Compiler:
-
Create "Debug” configuration: Debug
"Debug” options
Qutput dir.: bin'\Debugh
Objects output dir.:  obj\Debug,
Create "Release” configuration: Release
"Release” options
QOutput dir.: bin\Release),
Objects output dir.:  obj\Release),
[ < Back ][ Einish ] [ Cancel g

Figure 27 - Creating Console Applications

up your p
project
owed by t
Clicksod OK

rojectds specific

braries. Sel

Click on the ALinker settings?o
he t wmng®d®LUISDLMm&@Ni§ DL ést o AddefnOt her

Project build options

Selected compiler

GNU GCC Compiler

)

Compiler settings |Linker settings I Search directories | Prefpost build steps | Custom varii 4 | *

Policy: | Append target options to project options

Compiler Flags |Oﬂ’1er options I #defines |

Categories:
<All categories= hd ]

Produce debugging symbals [-g] -
Profile code when executed [pg]
In C mode, support all SO C90 programs. In C++ mode, remove GNU extensions| =
Enable all compiler warnings (overrides every other setting) [-wWall]

Enable standard compiler warnings [-W]

Stop compiling after first error [-Wfatal-errors]

Inhibit all warning messages [-w]

Enable warnings demanded by strict 150 C and IS0 C++ [-pedantic]

Treat as errors the warnings demanded by strict IS0 C and ISO C++ [-pedantic-
Warn if main() is not conformant [-Wmain]

Strip all symbaols from binary (minimizes size) [-s]

Optimize generated code (for speed) [-0]
Artimize mars A A L1l

<

ETII=

Figure 28 - Selecting the main "TestingCodeBlocks
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-
Project build options = | B |
TestingCodeBlocks Selectad compiler
~Debug [ @MU BCC Compler -
i Release
Compiler settings | Linker settings | Search directories | Pre/post build steps | Custom variables | "Make™ mmmaﬂdsl
Palicy:
Link libraries: Other linker options:
C:\CodeBlocks\MinGW \jibibmingw32.a Amingw32 -
C:\CodeBlocks\WinGW\ib\ibSDL. dil.a 45DLmain
C:\CodeBlocks\MinGW \ibfibSDLmain.a 45DL
( '
i

Figure 29 - Adding linker options

8. Replace the code in the default main.cpp with the sample SDL code.

#include <cstdlib>
#include <iostream>
#include "SDL  \ sdl.h"

using namespace std;

/I screen dimensions
const int SCREEN_WIDTH=640;
const int SCREEN_HEIGHT=480;

/ldisplay surface
SDL_Surface* pDisplaySurface = NULL;

/levent structure
SOL_Event event;

int main(int argc, char *argv[])

{

/linitialize SDL

if (SDL_Init(SDL_INIT_VIDEO)== -1){
cerr << "Could not initialize SDL!" << SDL_GetError() << endl;
exit(1);

} else {
cout << "SDL initialized properly!" << endl;

}

/lcreate windowed environment

pDisplaySurface =

SDL_SetVideoMode(SCREEN_WIDTH,SCREEN_HEIGHT,0,SDL_ANYFORMAT);

/lerror check

25




if (oDisplaySurface == NULL) {
/Ireport error
cerr << "Could not set up display surface!" << SDL_GetError()
<< endl;
exit(1);
}

/ set caption
SDL_WM_SetCaption("Template”, NULL);

/Irepeat forever
for(;;) {
/Iwait for an event
if(SDL_PollEvent(&event)==0) {
// DO OUR THING...

/lupdate the screen
SDL_UpdateRect(pDisplaySurface,0,0,0,0);
} else{
/levent occurred, check for quit
if(event.type==SDL_QUIT) break;
}
}
SDL_FreeSurface(pDisplaySurface);
SDL_Quit();
/Inormal termination
cout << "Terminating normally." << end|;
return EXIT_SUCCESS;

Table 17 TestingCodeBlock T main.cpp

The program is a very simple SDL program that:

+ Initializes SDL for video

+ Creates a window

+ The for loop constantly looks for events but the only one it is handling is the event that
gets generated when you close the window or when you quit (SDL_QUIT) the
application window.

9. Compile and execute
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Figure 30 - Test SDL Program Window

If you followed the directions you should see a window similar to the above.

What is awizard?

Many applications have wizards, which are programming
aids implemented as a set of dialog boxes that are used to
automate things for you. For example, when you create
programs using SDL you will find that unless you use a
wizard you will always need to add the same set of include
files, link the same libraries and dlls. Using a wizard to create
a project specifically for SDL will get all these mundane tasks
done for you at the start. In addition, you can specify a start-
up main file to be used as the template for all your SDL
programs. No need to add main and all the startup SDL code
T it will be all done by the wizard!

Using the Code::Blocks SDL wizard
« Create a Project and select #ASDL

27
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r
New from template g
Projects Category: [<.NI categories > '] l Go I
Buld targets GLIW GLUT
Fies G G . ) i
Custom

GLFW project GLUT project GTK+ project Irrlicht project

Kernel Mode  Lightfeather  Ogre project OpenGL
Driver project praoject

m— | @ Smartwin
@ = —

QT4project [EaBaREE] Shared library  Smartwin

User templates

praoject
-
s 5 [
e (@ Large icons
Staticlibrary  Win32 GUI wxWidgets o 2
project project - | O list

TIP: Try right-clicking an item

1. Select a wizard type first on the left |

2. Select a specific wizard from the main window (filter by categories if needed)
3. Press Go

Figure 31 - Creating an SDL project

There seems to be a problem with the Code::Blocks wizard on Windows. So | will skip using it.
We will create our own user wizard template.

Creating your own SDL Custom Template
=+ Open the last project (if it is not open).

Figure 32 - Save Project as User-Template

+ Select File | Save Project as User-Template
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Enter title g|

Enter a title for this template

| Simple SOL Project] |

o [ coeel |

Figure 33 Giving user-template a name

+« Click on fAOKO

Now when you start a fiSimple SDL Projectd(something we will do for all our non-game

programs) you can just start the project by selecting: File | New | From user template and select

ASi mple SDL Projecto. @dcifaaswple DL &mject thehamers t ar t i ng
we will create another user-template for our games.

Installing to work with WxDev-C++

1. Remove any previous copy of Dev-C++.
2. Obtain and install the latest version of wxDev-C++ from http://wxdsgn.sourceforge.net/.
a. Note: | installed under the directory C:\Dev-Cpp. You can choose to save under
the default directory under C:\Program Files.
b. Install the version wxdevcpp_7.2.0.2_full_setup
4+ Double click on the setup program
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http://wxdsgn.sourceforge.net/

ﬁ“ wxDev-C++ 7.2.0.2

cj! i z \ License Agreement

Please review the license terms before installing wxDev-C++
7202,

Press Page Down to see the rest of the agreement.

Bloodshed Dev-C++ and wiDev-C++ are distributed under the GNU General Public ~
License.
Be sure to read it before using/finstalling this distribution.

GMNU GEMERAL PUBLIC LICENSE
Yersion 2, June 1991
Copyright {C 1939, 1991 Free Software Foundation, Inc.

675 Mass Ave, Carbridge, Ma 02139, USA
Everyone is permithed to copy and distribute verbatim copies v

If you accept the terms of the agreement, click I Agree to continue. You must accept the
agreement o install wxDey-C++ 7.2.0.2.

I 1 Agree l I Cancel

Figure 34 - WxDev-C++ License Agreement

As you can read in the license agreement this IDE used the popular and free IDE Bloodshed
Dev-C++ as its starting point.

+« Click on Al Agreeo

ﬁ“ wxDev-C++ 7.2.0.2

Choose Components
Choose which features of wxDev-C++ 7.2.0.2 vou want to

install,
Choose components
Select the type of install: |Cust3m hd
Or, select the optional wiDev-C++ prograrm files (required) ~
components you wish to = M winidgets =
install: RAD Yisual Designer =
I:‘ g armmon ]
=[] Mingw goo wilWidgets
Libraries
Contribs ~
Description

Space required: 34.3MB

I < Back H MNext = ll Cancel

Figure 35 - Component selection screen

4+ Select the components that make sense. | suggest you take the defaults.
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ﬁ wxDev-C++ 7.2.0.2

e C £ F)

e

Choose Start Menu Folder

Choose a Start Menu folder for the wiDev-C++ 7.2.0.2
shiortcuts,

Select the Start Menu folder in which you would like to create the program's shortcuts. You
can also enter a name to create a new folder.

7T
ACCessaries
Administrative Tools
Adobe

AGELS
Apache HTTP Server 2.2

Broadcam
CodeBlocks
CoffeeCup Software
Creative

ATET Global Metwork Client

| *

&3

[]oo nat create shortcuts

’ < Back H Mext = l’ Cancel

Figure 36 - Start Menu Folder name dialog box

4+ Click Next> to accept the default start menu folder name

ﬁ wxDev-C++ 7.2.0.2

e C £

Destination Folder

Select the directory o install wxDev-C++ o ¢

Choose Install Location
Choose the falder in which to install wxDev-C++ 7.2.0.2.

C:hDev-Cpp

| Browse...

Space reguired: 35.1MB
Space available: 464,7GE

’ < Back H Install }i Cancel

Figure 37 - Install location dialog box

4+ | installed under C:\Dev-Cpp instead of the default C:\Program Files\Dev-Cpp due to

problems that came up under some Windows Vista installations. | suggest you take the
default if you are sure you will not encounter similar problems. C| i ¢ k
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ﬁ wxDev-C++ 7.2.0.2

Do you want to Ty o download the latest devpaks (requires internet connection)?

4+ If youpromptedtod ownl oad the | atest devpaks, click on

§ wxDev-C++7.2.0.2

e C )

Installing
Please wait while wiDey-C++ 7.2.0.2 is being installed.
"
]

Dovenloading widevcpp,DevPak
LLL]

1348kB (54%) of 2505kB at 224.7kB/fs (5 seconds remaining)
CLLLLLLELE L LB Ll

< Back Close Cancel |

Figure 38 - Installation progress bar

+ Click AClosed once the installation completes

# wxDev-C++7.2.0.2

Do ol want to install wxDewv-C++ for all users on this computer 7

2. Copy the directory folder C:\SDL-1.2.14\include\SDL to a new \SDL include directory
under C:\Dev-Cpp\include.
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Fle Edit ¥ew Favorites Tools Help w
Qo= - Q3 ) search ‘H.i Folders ‘ >
Address |3 C:\Dev-Cpp B
Folders X Name Sze Type
® 03 CodeBlocks A @bin Fie Foldef
® [0 CELL — Dexamples File Foldel
= CHep File Foldef
B=]oe oo (Bleons File Foldel
(=T Dincude Fle Folde
= [ include Cilang Fie Folde
=500 Db File Foldel
Sl (Dibexec Fie Folde
) Packages (Emingw32 File Foldel
[C)Packages Fie Folde
5 Templates (2plugins Fie Foldel
{2 Documents and Settings ETemplates Fie Foldef
[ drivers [ devepp 4,237 KB Applicati
5 eclipse 2] license 19KB Text Do
® s @Packman B2 KB Applicati
= e [Hrts0.6p £69KB EPL Flle
i updater 744 KB Applicat
O MULTIPLAYER [ velso.opl 1,295KB BPL File
(=3 PHP
(=3 Program Fies
() paview-5.12a
® (3 Python2s
3500
C)sDL-1.2.14
(53 SDL_image-1.2.10
=1 soL_TTR
) 5DL_tH-2.0.8
® (3 SwarmCache
Temp
(=3 Uk
(=3 WiNDOwWS
{2 DVD-RAM Crive (©7)
(@ Laptop Integrated Webcam
(&3 shared Documents
(C3) Figgy's DecLiments
123 sam's Documerts LS
13 Tomas's Documents 3 @ >

Figure 40- The result of copying /include/SDL under Dev-Cpp include directory

3. Copy the *.afiles (libSDL.dIl.a,libSDLmain.a) in C:\SDL-1.2.14\lib to C:\Dev-Cpp\lib
directory.
4. Copy SDL.dIl under C:\SDL-1.2.14\bin to Dev-Cpp bin directory.

a. This will allow the IDE to find the SDL.dIl when you execute from the IDE,
otherwise you will always have to copy the SDL.dIl into the same directory as the
exe file.

5. Open WxDev-C++. The next couple of screen only occur when you start wxDev-C++ for
the first time.
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wxDev-C++ First-Run Configuration

Fle Edit Search Wi This is the first time vyou hawve launched

32 0d % wxDeyv-C++, Here are some questions to
£l g help configure wxDew-C++ to your iking.
e g R, Yo R Select yoLr language
| | dummy.cpp| 3PP.CPE Croatian ~
N Ty — Czech (Eedting) N
& 5 Danish —
] 3 Cutch
§ 4 English |
=4 5 English (GB
F & Fstonian '
gll
E3 8 Select yoLr wxDev-C++ theme :
g 9
g A |New Look v | Preview
| | 11 #incluc

[JUse xP Theme
‘ P Next |

Figure 41 - Selecting language dialog box

#+ Select the language and click > Next.

wxDev-C++ First-Run Configuration

Fle Edt Seamch Wi wixDey-C++ can refrieve information from header

32 0 WS files to help you find function, class and variable
L : type information easily through a class browser
i R E and a code completion list.

Although this featire is useful, it reguires
maore CPU power and memory to functon,
and may not be suitable for all developers,
Do woU want to use it? You can enable or
disable it later in Editor Options | Class

durmmy.cpp | 8PP.CPE

[

EDo note that the Class Browser is needed for
the automatic generation of event handlers
when designing wx\Widgets Forms, Of course,
you can still manually assign event handlers
with the Class Browser off,

@ Yes, I want to use this featLire
(INo, T prefer to use wxDev-C++ without if

| 1oyzadsu jaalog | 10jzadsu| dpadoig

O w0 mo-] oy s W R

o

P Mext

Figure 42 - Using a cool feature!

4+ Click > Next
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wxDev-C++ First-Run Configuration

Fle Edt Seach Vi wxDev-C++ can create a cache containing the

B2 0WH S declarations found in global include fles, This wil
= 2 speed Up project load tmes as it wolld remove
i B3EE the need to parse global include flles every tima

one project is loaded,
dumnmy.cpp | 4PP.CPE i
— N Do you want to create the code completion

cache now? This can take several minutes,
depending on the resources avalable on the
system. Itis also possible to create this cache
later in Editor Options | Class Browsing |

o el e e

(@) es, create the cache now
O Mo, do not create the cache

=

[IParse this directory instead of the standard one
#incluc | | =y

I 9 Next |

O W o -] ;e W R

[

| Iojaadsu) jaalaig | 10)aadsy | dadalg

Figure 43 - Creating a cache dialog box

#+ Click > Next. It will take a while to parse the files.

wxDev-C++ First-Run Configuration

Fle Edit Seach Wi That's all we need to set up wxDev-C++ for use;
Click QK to exit this wizard and continue
H Y
: B A H N wixDey-C++'s start up.

gt g s, s g If you need help using wxDev-C++, pleass refer

dummy.cop | aPP.oDE to the wxDev-C++ help file in the Help menu,
- Vou wil also find a FAQ as well as a C tutorial,

[

You can also download DevPaks (ke ibraries or
tocls) to Use with wxDev-C++, as wel as
Lpgrade wxDew-C++ to the latest version by
using Weblpdate, which you can find in Tools |
Check for Updates/Fackages.

Ioyaadsu) jaaElal | Iopoadiu) dpadalg

D0 e -] o N s G Ry

e

o OK

Figure 44 - final installation dialog box

+ Click OK
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Tip of the day R|

Mexct Tip
@ Did you know...

- yoU shiouldn't disable these tps?

The tips presented hare wil give you
undocumented information not
found amywhere else,

If you dizable them and want to view
them at a later fime, select "Help / Tip
of the day"...

Close

[l Con't display tips at startup

Figure 45 - Your first "tip of the day"

+« | al ways read the ATip of the dayo in order to
am using.

6. Open a new Project by selecting File | New | Project

| Basic|
&

Static Library DLL

[

£l

Descripton:
A console application (MSDOS window)

Project options:

Mame: (O CProject (@) C++ Froject
TestWxCpp | [ IMake Default Language
Lok J[ Xcancel | [ 2 Hep |

Figure 46 - New Project dialog box

7. Sel ect AConsole Applicationdo from the | ist proj
Project.

8. Copy the program in Table 1 into the default main.cpp program that was created for you
when you selected Console program.

9. Add the following under: Project | Project Options. Select Parameters tab: In
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-mwindows

-lmingw32

-ISDLmain

-SDL
C:\Dev-Cpp\lib\libmingw32.a
C:\Dev-Cpp\lib\libSDL.dlIl.a
C:\Dev-Cpp\lib\libSDLmain.a

Save File @

Savein | TestwsCap v @ mr

Wy Recent
Documents

My Documents

My Computer

File name: | V| [ Save l

‘g Save as type: |C++ source files (*cpp* oo ooct or+* cp) v | [ Cancel l

Figure 47 - Saving the "main.cpp” file

=+ Save the program file main.cpp

Figure 48 - Result of compilling and running the program

10. Compile and Run.
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