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 OpenGL is an acronym for Open Graphics Library
 OpenGL Architecture Review Board (ARB)
 Version 2.1 released on August 2, 2006

 Most Widely Adopted Graphics Standard 
 Easy-to-use / Well-documented
 High Visual Quality and Performance 
 Portable/Reliable/Stable/Scalable
 Low-level graphics commands

 Platform-independent graphics API.
 UNIX, Linux, Windows9X/NT/2000/XP, 

OS/2, MacOS, BeOS, etc.

What is OpenGL?
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What is OpenGL? – cont’
 What can we do with 

OpenGL?
 Modeling Primitives
 Drawing Curve/Surfaces
 Colors and Shading
 Lights and Shadows
 Texture mapping
 Fog / Anti-aliasing
 Blending / Transparency
 And… So many things.
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What is OpenGL? – cont’
 OpenGL Command Syntax
 About 130 functions. 
 All of functions has a prefix gl

 Ex) glTranslate3f()
 All of variables has a prefix GL_

 Ex) GL_LIGHTING
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Suffix C++ type OpenGL Type Definition

b signed char GLbyte

s short GLshort

i long GLint, GLsizei

f float GLfloat, GLclampf

d double GLdouble, GLclampd

ub unsigned char GLubyte, GLboolean

us unsigned short GLushort

ui unsigned long GLuint, GLenum, GLbitfield

glColor3f

prefix

Command # of parameter

type

<Example>
glColor3b
glColor3i
glColor3f
glColor3d
…
glColor4f
glColor4fv
…



OpenGL programming with WinAPI
 To do…
 Draw 2D polygon
 Coloring the object
 Rotate the object
 Draw 3D object

 Reference
 http://nehe.gamedev.net
 Lesson 01~05
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Open Source Code
 Open Visual Studio .NET 2003
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Open Source Code – cont’
 Open Example1 (Lesson1.sln)
 File >> Open Solution >> Lesson1.sln
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Open Source Code – cont’
 Execute the base code
 Debug >> Start Without Debugging >> (Yes) >> (No)
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About Source Code
 GLU, GLAUX libraries are used.
 WinAPI functions are used to generate windows.
 Used Functions
 ReSizeGLScene()
 InitGL()
 KillGLWindow()
 CreateGLWindow()
 WinMain()
 DrawGLScene()

 We will keep modifying DrawGLScene() to create 
different scenes.
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Draw a Triangle & Quad
 In DrawGLScene() function
 Draw Triangle and Quad using glBegin() and glEnd()
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Execute
 Compile with ‘Ctrl+F7’ and Execute with ‘Ctrl+F5’
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Compiling… (Can be skipped)



Coloring
 Modify DrawGLScene() using glColor3f()
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Execute
 ‘Ctrl+F5’
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Shade Mode
 In InitGL() function
 GL_SMOOTH       GL_FLAT
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Result of Flat Shading Mode



Rotate the objects
 Declare variables for Rotation Angle

 Rotate the objects
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Execute
 ‘Ctrl+F5’
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3D Objects – Pyramid
 Modify glBegin()~glEnd() using following
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glBegin(GL_TRIANGLES); 
//Start Drawing The Pyramid

// Draw Front Face
glColor3f(1.0f,0.0f,0.0f); 
glVertex3f( 0.0f, 1.0f, 0.0f);
glColor3f(0.0f,1.0f,0.0f);
glVertex3f(-1.0f,-1.0f, 1.0f);
glColor3f(0.0f,0.0f,1.0f);
glVertex3f( 1.0f,-1.0f, 1.0f);

// Draw Right Face
glColor3f(1.0f,0.0f,0.0f); 
glVertex3f( 0.0f, 1.0f, 0.0f);
glColor3f(0.0f,0.0f,1.0f);
glVertex3f( 1.0f,-1.0f, 1.0f);
glColor3f(0.0f,1.0f,0.0f);
glVertex3f( 1.0f,-1.0f, -1.0f);

// Draw Back Face
glColor3f(1.0f,0.0f,0.0f); 
glVertex3f( 0.0f, 1.0f, 0.0f);
glColor3f(0.0f,1.0f,0.0f);
glVertex3f( 1.0f,-1.0f, -1.0f);
glColor3f(0.0f,0.0f,1.0f);
glVertex3f(-1.0f,-1.0f, -1.0f);

//Draw Left Face
glColor3f(1.0f,0.0f,0.0f);
glVertex3f( 0.0f, 1.0f, 0.0f);
glColor3f(0.0f,0.0f,1.0f);
glVertex3f(-1.0f,-1.0f,-1.0f);
glColor3f(0.0f,1.0f,0.0f);
glVertex3f(-1.0f,-1.0f, 1.0f);

glEnd();
// Done Drawing The Pyramid



3D Objects – Cube
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glBegin(GL_QUADS); 
//Start Drawing The Cube

// Draw Top Face (Green)
glColor3f(0.0f,1.0f,0.0f); 
glVertex3f( 1.0f, 1.0f,-1.0f);
glVertex3f(-1.0f, 1.0f,-1.0f);
glVertex3f(-1.0f, 1.0f, 1.0f);
glVertex3f( 1.0f, 1.0f, 1.0f);

// Draw Bottom Face (Orange)
glColor3f(1.0f,0.5f,0.0f); 
glVertex3f( 1.0f,-1.0f, 1.0f);
glVertex3f(-1.0f,-1.0f, 1.0f);
glVertex3f(-1.0f,-1.0f,-1.0f);
glVertex3f( 1.0f,-1.0f,-1.0f);

// Draw Front Face (Red)
glColor3f(1.0f,0.0f,0.0f); 
glVertex3f( 1.0f, 1.0f, 1.0f);
glVertex3f(-1.0f, 1.0f, 1.0f);
glVertex3f(-1.0f,-1.0f, 1.0f);
glVertex3f( 1.0f,-1.0f, 1.0f);

// Draw Back Face (Yellow)
glColor3f(1.0f,1.0f,0.0f); 
glVertex3f( 1.0f,-1.0f,-1.0f);
glVertex3f(-1.0f,-1.0f,-1.0f);
glVertex3f(-1.0f, 1.0f,-1.0f);
glVertex3f( 1.0f, 1.0f,-1.0f);

// Draw Left Face (Blue)
glColor3f(0.0f,0.0f,1.0f); 
glVertex3f(-1.0f, 1.0f, 1.0f);
glVertex3f(-1.0f, 1.0f,-1.0f);
glVertex3f(-1.0f,-1.0f,-1.0f);
glVertex3f(-1.0f,-1.0f, 1.0f);

// Draw Right Face (Violet)
glColor3f(1.0f,0.0f,1.0f); 
glVertex3f( 1.0f, 1.0f,-1.0f);
glVertex3f( 1.0f, 1.0f, 1.0f);
glVertex3f( 1.0f,-1.0f, 1.0f);
glVertex3f( 1.0f,-1.0f, -1.0f);

glEnd();
// Done Drawing The Cube



Execute
 ‘Ctrl+F5’
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OpenGL programming with GLUT
 GLUT
 Graphic Library Utility Toolkit
 Prefix “glut”

 To do…
 Draw primitives using GLUT functions (Solid sphere)
 Rotate the objects
 Push / Pop Matrix
 Parallel vs. Perspective projection
 Lights
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Open Source Code
 Open Example2 (Atom.sln)
 File >> Open Solution >> Atom.sln
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Open Source Code – cont’
 Execute the base code
 Debug >> Start Without Debugging >> (Yes)
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About Source Code
 Used Functions
 RenderScene()
 SetupRC()
 SpecialKeys()
 TimerFunc()
 ChangeSize()
 main()

 We will mainly modify RenderScene() to create 
different scene.

 ChangeSize() and SetupRC() will be modified for 
projection and lighting.
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Draw a sphere
 Modify RenderScene()
 Using glutSolidSphere()
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Draw a smaller sphere
 With different radius
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Add motion 
 Yellow ball making a circle around Red ball
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Execute
 ‘Ctrl+F5’
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Draw another sphere
 Green ball which circle around the yellow ball
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Execute
 ‘Ctrl+F5’
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The movement of Green ball is Strange!!!



Push / Pop Matrix
 Push Matrix
 Store current transformation state in Stack

 Pop Matrix
 Recover the saved state from Stack
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The movement of balls are reasonable now!!!



Projection Mode
 Parallel Projection
 glOrtho()
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Projection Mode – cont’
 Perspective Projection
 gluPerspective()
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More realistic!!!



Lighting
 Modify SetupRC()
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Final Result
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