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OpenGL Environment

» UIWindow
x Root VO - GLKViewController
x GLKView
x \ertex-shader

« Fragment Shader

% Program

» niform Variables

= Attribute Arrays




Your Code
CrenGLES
= OpenGL Library
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Barycentric Coordinates

M+ Ao + A3 =1
and

P=MA + B+ A3



Rasterization
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Barycentric Coordinates
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0.545000, 0.540000, -0.090385, ©.545769, 0.544615, -0.095769, 0.546538, 0.549231, -0.
0.563077, -0.117308, 0.549615, ©0.567692, -0.122692, ©.550385, 0.572308, -0.128077, 0.
-0.144231, ©.553462, 0.590769, -0.149615, ©.554231, ©.595385, -0.155000, ©0.555000, 0.
0.557308, 0.613846, -0.176538, ©0.558077, 0.618462, -0.181923, 0.558846, 0.623077, -0.
0.636923, -0.203462, 0.561923, 0.641538, -0.208846, 0.562692, 0.646154, -0.214231, 0.
-0.230385, 0.565769, 0.664615, -0.235769, 0.566538, 0.669231, -0.241154, 0.567308, 0.
0.569615, 0.687692, -0.262692, 0.570385, 0.692308, -0.268077, 0.571154, 0.696923, -0.
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1.227692, -0.892692, 0.660385, 1.232308, -0.898077, ©.661154, 1.236923, -0.903462,
-0.919615, ©.664231, 1.255385, -0.925000, ©.665000, 1.260000, -0.938385, 0.665769,
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-1.005769, ©.676538, 1.329231, -1.011154, 0.677308, 1.333846, -1.016539, 0.678077,

What else can we do with this data’?




Barycentric Coordinates

AM+Ao+A3=1
and




Barycentric Coordinates

AM+Ao+A3=1
and

Assoclate a color
with each point




Barycentric Coordinates

AM+Ao+A3=1




Barycentric Coordinates

AM+MA+ A\3=1

A1 = Weight 1
A2 = Weight 2
A3z = Weight 3




Barycentric Coordinates

AM+Ao+A3=1




Barycentric Coordinates

AM+Ao+A3=1
and
O< A=< 1

* M+
* A2 +

* A3 +



Barycentric Coordinates

M+ +A3=1
and
O< A< 1

* M+
* A2 +

* A3 +

-




glUseProgram(_program) // positions array has 6 floats between -1.0 —> 1.0
glVertexAttribPointer(10, 2, GLenum(GL_FLOAT), GLboolean(FALSE), 0, positions)
glVertexAttribPointer(11, 4, GLenum(GL_FLOAT), GLboolean(FALSE), 0, colors)
glUniform2f(glGetUniformLocation(_program, "translate"), 0.4, -0.2)
glDrawArrays(GLenum(GL_TRIANGLES), @, 3) // colors array is 12 floats 0.0 —> 1.0

attribute vec2 position;
attribute vec4 color;
uniform vec2 translate;
varying vec4 colorInterpolated;
void main()
{
gl_Position = vec4(
position.x + translate.x, position.y + translate.y, 0.0, 1.0);
colorInterpolated = color; // color data interpolated by rasterizer

varying highp vec4 colorInterpolated;
void main()

{
gl_FragColor = colorInterpolated;




Texture Coordinates

0.0 (1.0




Setting Up Texturing

// Setup texturing
var woodTextureInfo: GLKTextureInfo = GLKTexturelLoader.textureWithCGImage(
UIImage(named: '"texture")?.CGImage, options: nil, error: nil)

/] v
gBindTexture(GLenum(GL_TEXTURE_2D), woodTextureInfo.name)

MUCH easier than it used to be!




glUseProgram(_program) // positions array has 6 floats between -1.0 —> 1.0
glVertexAttribPointer(10, 2, GLenum(GL_FLOAT), GLboolean(FALSE), @, positions)
glVertexAttribPointer(11, 2, GLenum(GL_FLOAT), GLboolean(FALSE), 0, texCoords)
glUniform2f(glGetUniformLocation(_program, "translate"), 0.4, -0.2)
glBindTexture(GLenum(GL_TEXTURE_2D), _woodTextureInfo.name)
glDrawArrays(GL_TRIANGLES, @, 3) // texCoords array has 6 floats 0.0 —> 1.0

attribute vec2 position;
attribute vec2 textureCoordinate;
uniform vec2 translate;
varying vec2 textureCoordinateInterpolated;
void main()
{
gl_Position = vec4(
position.x + translate.x, position.y + translate.y, 0.0, 1.0);
textureCoordinateInterpolated = textureCoordinate; // interpolated

varying highp vec4 varyingTextureCoordinate;
uniform sampler2D textureUnit;
void main()

{ gl_FragColor = texture2D(textureUnit, varyingTextureCoordinate); }




Alpha Blending

glEnable(GLBLEND)

glBlendFunc(GL SRG ALPHA,
GL_ONE MINUS SRG.ALPHA)




Sprites
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Sprites

Texture

Sprite
Continuous

Sprite

Special

Sprite




Sprites

x Built by texturing a quad (2 triangles)
= (Geometry.
= [ranslation, Rotation, Scale
n [exture
= Bound Texture
x [exture Coordinates

= (Optional) Texture Matrix
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Sprite - One Implementation

| ?%%%??gf ARARR LA A o
= Sprite %%E %z%m RRLAARLS
= Position (X,y) 133307 TTRR R ” -
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= Size (width, height) §§ %gj SR L e 2 )

= Rotation (©)

x [exture

x [ile Bect & Time List




Sprite - One Imp\ementatlon

08142713239 43 5260 (ms)
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= Position (X,y)
= Rotation (©)
= Size (width, height)

x [exture

x  Tile Bect & Time List




