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Overview

• Atari Low-Level Game Routines

• DOS game developers

• C, C++ developers

• Windows, Linux, Mac, iPhone, Android builds



History

• Allegro 2,3,4
• Late 1990s
• Able to make DOS executables
• DJGPP

• free DOS compiler (C, C++)
• DJ Delorie
• http://www.delorie.com/djgpp/history.html

• https://liballeg.org/readme.html

• Allegro 5
• Latest version
• Allegro 2,3,4 code not compatible with Allegro 5 (new API)



Installing

• Download
• https://liballeg.org/download.html

• Windows
• https://github.com/liballeg/allegro_wiki/wiki/Quickstart

• Example code and compile commands

• DJGPP

• MSYS2

• Visual Studio
• IntelliSense/Code completion



DJGPP

• Allegro 2/4

• ZIP Picker -
http://www.delorie.com/djgpp/zip-
picker.cgi

• May need CWSDPMI from 
https://dosgames.com/utilities.php  
put in djgpp/bin

• gcc tetris.c -otetris -lalleg -g



Example DOS Allegro Game



Graphics (Allegro 2,3,4)

• Used PCX image format by default 
load_pcx("<filename>", my_palette);

• Magenta (aka hot pink) for transparency 
color



MSYS2

• https://www.msys2.org/

• https://www.allegro.cc/forums/thread/616828

• Download  allegro-x86_64-w64-mingw32-gcc-9.2.0-posix-seh-dynamic-
5.2.6.0.zip and copy files to appropriate msys2 folder

• Or run # pacman -S mingw-w64-x86_64-allegro

• Note - msys2 is not MinGW!



Visual Studio

• In Visual Studio Installer 
(separate program), add 
support for Desktop 
development with C++ (not 
installed by default)

• New C++ console application

• References > Manage NuGet 
Packages > Allegro > Install

• https://www.nuget.org/packa
ges/Allegro/



Visual Studio

• Enable Font support under 
project properties
• Otherwise an error on 

al_create_builtin_font will occur
• Drag font TTF file to Resource 

Files and set Item Type to Copy 
file

• The example Allegro program 
should run
• Replace code in 

ConsoleApplication1.cpp with 
the example code



Hello World

Tip: Use al_get_current_directory() to determine the current working directory (for font file)



Keyboard Input

• Option 1 - Polling / State based
• Must track previous state for key 

down/key up events

• Option 2 - Event based
• Get keyboard events when key is 

pressed or released

• Use ALLEGRO_KEY_<key> for keycode 
comparison

• NOTE: Allegro keycode values do not 
follow the standard ASCII numbering 
scheme
• 'a' = 1
• '0' = 27
• <space> = 75



Random numbers

• Standard C rand() function works
• #include <cstdlib>

• rand() % 100 + 1

• C++ random library
• #include <random>

• random_device rd;

• uniform_int_distribution<int> dist(1, 100);

• dist(rd);



Number Guessing Game



Number Guessing Game



C++

• Pros over C
• objects, classes, polymorphism

• No typedef structs

• String class

• No memory management (malloc, 
free)
• But you still have to delete objects

• Vectors for lists, dynamically sized 
arrays

• bool (boolean) data type;  true
and false values

• Cons to Java/C#
• Header files

• Separate file from code

• Function declarations; keeping 
compiler happy

• Having to #include other class 
header files

• Still requires old style C main entry 
point

• Uses C style pointer notation (Class 
*pointer, object->method)

Tip: Must use keyword "class" when referencing one class from another class header file
Tip: Use using namespace std; when using vector to avoid typing std::vector



Drawing Primitives
• Note - primitives (such as 

al_draw_rectangle) require the 
Allegro primitives library to be 
included

• Also be sure to call 
ai_init_primitives_addon(), or you 
will get access violation errors



Sound Effects

• Enable AudioAddon and AudioCodecAddon in project properties

• Include allegro_audio.h and allegro_acodec.h

• Initialize with al_install_audio() and al_init_acodec_addon()

• Use ALLEGRO_SAMPLE * for sound data

• Drag audio files into Visual Studio under Resources

• Must call al_reserve_samples(int) before loading samples

• Load samples with al_load_sample(<filename>)

• al_play_sample to play sound 

• Tip - make sure to have all sound loading code before al_create_display



Music

• Looping a song



Gamepad / Joystick controls

• No additional libraries needed

• Start with al_install_joystick
• Note - Allegro seems buggy about order of install calls.  Be sure to call joystick install before audio install

• Event based
• al_register_event_source(eventqueue, al_get_joystick_event_source())
• Can have multiple joysticks

• event.joystick.id == al_get_joystick(<int>)

• Can have multiple sticks on a joystick
• left = 0, right = 1, D-pad = 2 - event.joystick.stick == <int>

• Determine axis with event.joystick.axis (x = 0, y = 1)
• Axis value event.joystick.pos
• Note - stick will probably generate multiple events per update, so you must handle all events, until 

al_get_next_event is NULL
• Buttons - event.joystick.button == <int>

• Polling based
• al_get_joystick_state(<ALLEGRO_JOYSTICK *>, <ALLEGRO_JOYSTICK_STATE *>)
• Seems more stable than event based, especially with two active axis
• Downside is handling button up / button down

• Can use mix of event based and polling based

• Note - Should check if joystick exists before joystick handling code

• Note - Be careful with mixing joystick polling with keyboard move events.



Controller Layout
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Displaying Sprites

• Enable Image Addon in properties, Include 
<allegro5/allegro_image.h>, and call al_init_image_addon();

• Create <ALLEGRO_BITMAP *> to hold a sprite

• Load with al_load_bitmap(<filename>)
• Works with .BMP, .PNG, .PCX (and others?)
• Preserves PNG transparency

• Copy files to Resource Files folder in Visual Studio, set Copy 
File in properties

• Replace rectangle draw code with al_draw_bitmap(<sprite>, 
x, y, 0);

• Add countdown to switch between animation frames
• Probably needs to be a separate animation class



Old School Transparency
• Converts magenta pixels to transparent

• Not optimized, probably slow.  Need to lock bitmap?



Simple Shooter

• Classes
• GameManager

• GameObject

• Ship

• Enemy

• Bullet



Simple Shooter Steps

1. Draw ship (box) to the screen

2. Make ship move on key press

3. Check bounds

4. Stop moving on key release

5. Spawn moving bullet on key press

6. Spawn multiple bullets

7. Create moving enemy

8. Implement collision between bullet and enemy

9. Add multiple enemies

10. Collision between enemy and player



Polishing the Simple Shooter

• 11. Game Over state;  Start new game; Add restart method

• 12. Shoot cooldown

• 13. Enemy shooting;  Enemy bullet/ship collision

• 14. Sound effects and Music

• 15. Add joystick controls

• 16. Add sprites, animation sequence



References

• Official Allegro site - https://liballeg.org

• Allegro community - https://www.allegro.cc

• Allegro 5 API reference - https://www.allegro.cc/manual/5

• Delorie Software (DJGPP) - http://www.delorie.com

• DOSBox - https://www.dosbox.com

• Visual Studio - https://visualstudio.microsoft.com

• C++ reference - https://www.cplusplus.com/reference

• W3Schools C++ Tutorial/Reference - https://www.w3schools.com/cpp/

• DJ Delorie blog at Red Hat -
https://developers.redhat.com/blog/author/djdelorie/


