
DIGM 360: Computer Game Development:
A Brief Introduction to 3D Programming for the Game Environment

Will Muto
Digital Media
Drexel University

Recursive Tree by Daniel Shiffman



OOP (Object Oriented Programming)
& Inheritance

Buffers

A quick review



A quick review: OOP & Inheritance

Object Car



A quick review: OOP & Inheritance

Object Car

Properties:
Color
Wheels

Methods:
Forward
Reverse
Change Gear



A quick review: OOP & Inheritance

Object Car

Properties:
Color
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Methods:
Forward
Reverse
Change Gear

Object BMW inherits Car

Properties:
Turbo
Bluetooth

Methods:
Activate GPS
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I am an artist, why the heck should 
I care about programming?

Wait a gosh-darned minute…



“The ability to ‘read’ a medium means you 
can access materials and tools created by 
others. The ability to ‘write’ in a medium 
means you can generate materials and 
tools for others. You must have both to be 
literate.”

- Alan Kay, Xerox PARC & Apple



“Programming is not just for engineers”

“To fully explore the computer as an artistic 
material, its important to understand this 
‘arcane art of computer programming.’”

- Fry & Reas



Keepin’ It Simple with Processing

“Processing relates software concepts to 
principles of visual form, motion, and 
interaction.”

- Fry & Reas



Keepin’ It Simple with Processing

• Java-based, free programming language
• Simplified style and syntax aimed at artists with 

little programming experience 
• Provides access to advanced features for 

experts
• Started by Ben Fry and Casey Reas and 

evolved in the MIT Media Lab
• Can be used to interface with hardware 

(Arduindo) as well as mobile devices
• Not necessarily a game language, but can be 

utilized as such



Keepin’ It Simple with Processing

• Parses input from keyboard, joysticks
• Network support
• Computer vision libraries 
• OpenGL rendering
• GUI
• And, since it’s built on Java, anything 

else Java supports natively or through 
APIs



Keepin’ It Simple with Processing

• Even at its simplest, works in the same 
way many large-scale engines do

• Doesn’t require users to understand 
advanced concepts like double-buffering, 
but still makes them available

Set up scene
setup()

Rendering Loop
draw()



Keepin’ It Simple with Processing

• Simple IDE
– Debugging

– Auto Format
– Compiler

– Examples
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• Simple IDE
– Debugging

– Auto Format
– Compiler

– Examples

Compile and run



Keepin’ It Simple with Processing

• Creating color
– RGB/HSV

– Triplet or Hex notation

colorMode(RGB);
color(95,255,64) =

colorMode(RGB);
color(#5fff40) =

colorMode(HSV);
color(349,93,84) =



Keepin’ It Simple with Processing

• Creating forms

point(x,y);
line(x1,y1,x2,y2);
triangle(x1,y1,x2,y2,x3,y3);
quad(x1,y1,x2,y2,x3,y3,x4,y4);

box(width, height, depth);
sphere(radius);



Keepin’ It Simple with Processing

• Capturing input

mouseX
mouseY
mousePressed()
mouseReleased()

key
keyPressed()



Keepin’ It Simple with Processing

// hello world
// a simple, boring cube

void setup (){ // called once 
size(800,600, P3D);  // define window size 
colorMode(RGB); 

}

void draw() { // called every frame
background(0.5, 0.5, 0.45);
translate(width/2, height/2, -30); 
scale(10);
box(20);

}



Keepin’ It Simple with Processing

// hello world 1.1
// a slightly more interesting cube

import processing.opengl.*;
float xmag, ymag = 0;

void setup (){ // called once 
size(800,600, OPENGL);  // define window size
colorMode(RGB); 

}

void draw() { // called every frame
background(0.5, 0.5, 0.45);
pushMatrix();
translate(width/2, height/2, -30); 
xmag = mouseX/float(width) * TWO_PI;
ymag = mouseY/float(height) * TWO_PI;
scale(20);
rotateX(-ymag);
rotateY(-xmag);
box(20);
popMatrix();

}



Keepin’ It Simple with Processing

• Complete reference:

http://processing.org/reference/index_ext.html



Act 2: Applying these concepts to a 
slightly more sophisticated gaming 

language



Blitz3D

• Scripting language: BlitzBasic
• Free online documentation, samples
• Plug-ins for physics, environment
• Separate GUI package 
• Not particularly well-suited for large projects
• Import from: Truespace, Lightwave3D, 3DS Max, Milkshape3D

http://www.blitzbasic.com



Blitz3D

• Another simple IDE



Blitz3D

• Another simple IDE

Compile and run



Blitz3D

• Creating color
– RGB only

Color 95,255,64 =



Blitz3D

• Creating forms

; 2d rectangle
Rect x1, y1, x2, y2

; 3D sphere
CreateSphere()

; Create 3D mesh on the fly
mesh = CreateMesh()
surf = CreateSurface(mesh)
v0 = AddVertex (surf, -5,-5,0,  0  ,0)
v1 = AddVertex (surf,  5,-5,0,  1  ,0)
v2 = AddVertex (surf,  0, 5,0,  0.5,1)
tri = AddTriangle (surf,v0,v2,v1)



Blitz3D

• Capturing input

If KeyDown(203) turn=5
If KeyDown(205) turn=-5

If KeyHit(17)
wire = Not wire
WireFrame wire

EndIf



Blitz3D

• And again, scene setup and a rendering loop

;setup lighting
l=CreateLight()

;create terrain
terr=LoadTerrain( "hmap_1024.bmp" )

EntityType terr,10

; rendering loop
While Not KeyHit(1) ; while [esc] is not hit

; do stuff here

UpdateWorld ; update entity position/collision check
RenderWorld ; render to back buffer

Flip ; swap front and back buffer

Wend



Blitz3D

• Help is always available!

http://blitzbasic.com/b3ddocs/docs.php



Grand Finale: Ogre3D

Hold on to 
your butts…



Ogre3D
http://www.ogre3d.org

• Scripting language: Python
• Full access to source (C++)
• Shader support (cel)
• Animation: bone & vertex
• BSP/LOD
• Reflections/refractions
• Particles
• Maps: normal, bump
• Realtime soft shadows
• Import from: 3DS Max, Maya, Blender,

Cinema 4D, XSI, Sketchup, Truespace
• Realtime texture projection
• Multipass rendering support

• heat vision motion blur, “Old TV”, 
HDRI, bloom, invert, black and white



Ogre3D

• IDE: Your choice
•Microsoft Visual Studio
•Eclipse
•GCC
•etc.



Ogre3D

• Once again, scene setup and a rendering
// preliminary setup
mSceneMgr = mRoot->createSceneManager(ST_GENERIC, 

"ExampleSMInstance");
mCamera = mSceneMgr->createCamera("PlayerCam");

mCamera->setPosition(Vector3(0,0,500));

virtual void createScene(void)
{

// add your geometry here

}

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

{

mRoot->startRendering(); // rendering loop
}



Ogre3D

• The results can be beautiful
The Magic of Stonehenge
Arsen Gnatkivsky
382 Lines


