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Uniform Parameter

• �� parameter ���������
��		ก���	����ก�� vertex program 

���� fragment program 
��

• ���ก��
��	 argument ��� !�ก"��	���
��#�
��$	

• �%& reservered word “uniform” '(������	��• �%& reservered word “uniform” '(������	��



� ���&�� Fragment Program

void main(uniform float4 color,

out float4 outColor : COLOR)

{

outColor = color;outColor = color;

}



ก��ก��'���&�('� uniform parameter

• ���ก��)�(*�����
+� CGparameter

CGparameter color;

• *,�(��� !�ก"��	 cgGetNamedParameter(…) %���� 
parameter �-.	��#���/parameter �-.	��#���/
– Parameter )�(*�ก��0��*ก�� ()�(*�����
+� CGprogram)
– Parameter )�(���%����%)��������&�
�&�ก������)�(*��
– )�(�$&��
color = cgGetNamedParamater(

fragmentProgram, “color”);



ก��ก��'���&�('� uniform parameter (�&�)

• 
%�3#*,�(���ก��
43)&���($
cgSetParameter[1234][idfs](…) 

• $ก)�(�$&��
�&	�	ก�5� color

cgSetParameter3f(color, 1, 1, 0);cgSetParameter3f(color, 1, 1, 0);

• �,��#�ก
4)&� parameter ����,�$/ )�(
%�3#*,�( ���
��$ก !�ก"��	 
cgUpdateProgramParameter([0��*ก��]) 
6���%������ 
Cg Runtime ����&� uniform parameter ���
��	'�)����

��)�.�



� ���&��ก��(+�

cgSetParameter3f(color, 1,1,0);

cgUpdateProgramParameters(fragmentProgram);

glBegin(GL_TRIANGLES);

glVertex3f(0.5f, -0.5f, 0);glVertex3f(0.5f, -0.5f, 0);

glVertex3f(0, 0.5f, 0);

glVertex3f(-0.5f, -0.5f, 0);

glEnd();



Texture Parameter

• Texture parameter �	�7�)������
��$	0��*ก�� Cg �&�	
�����,#�ก texture ��'��

• 
��%����8��� texture parameter '��
96���	 fragment 

program 
�&�	�.	program 
�&�	�.	

• Texture parameter #�)������ก��
��	 uniform 

parameter ��� fragment program



Texture Parameter (�&�)

• Texture parameter %����8���	�������,'�� 2 *����
– sampler2D

• �� texture coordinate (u,v) 0�$��� 0 ≤ u, v ≤ 1

• �	����� texture )���
��	
,� 2k• �	����� texture )���
��	
,� 2

• %����8��� mipmap '��

– samplerRECT

• �� texture coordinate (u,v) 0�$��� 0 ≤ u ≤ (��ก(��� *,� 0 ≤ v ≤ 

(��%�� ��� texture

• �	����� texture '�&#��
��	)���
��	
,� 2k

• '�&%����8��� mipmap '��



Texture Parameter (�&�)

• 
(,�#��&�	�����,#�ก sampler2D )����&�	0�$��� !�ก"��	 
tex2D(…)

– %��)�(&� texture 
��	)�(*���	�� tex2D

– %��)�(&� texCoord 
��	)�(*���	�� float2– %��)�(&� texCoord 
��	)�(*���	�� float2

– 
��%����8�&�	�����,#�ก texture 5 texture coordinate 

texCoord '��0�$��� tex2D(texture, texCoord)

– ��	#��	)�(*���	�� float4 (RGBA) �����

– )�(�$&��: float4 color = tex2D(texture, texCoord)



Texture Parameter (�&�)

• 
(,�#��&�	�����,#�ก samplerRECT )����&�	0�$��� !�ก"��	 
texRECT(…)

– %��)�(&� texture 
��	)�(*���	�� tex2D

– %��)�(&� texCoord 
��	)�(*���	�� float2– %��)�(&� texCoord 
��	)�(*���	�� float2

– 
��%����8�&�	�����,#�ก texture 5 texture coordinate 

texCoord '��0�$��� texRECT(texture, texCoord)

– ��	#��	)�(*���	�� float4 (RGBA) �����

– )�(�$&��: float4 color = texRECT(texture, texCoord)



� ���&�� fragment program

void main(float2 texCoord : TEXCOORD0,

out float4 color : COLOR,

uniform sampler2D texture)

{{

color = tex2D(texture, texCoord);

}



ก��� !��&�(���,� C

• 
��#�)�����ก��%����)�(*�� CGparameter 
6�������8-� 
texture parameter 
����	ก���	�����*,�( 

• 	��
��:
6���(&� texture parameter 
��	 uniform 

parameter *���	-��parameter *���	-��



ก��� !��&�(���,� C (�&�)

• %��)�(&�
��#���� fragment program �	 slide ���*,�( *,�

�����)�(*�� fragmentProgram 
��	)�(*�	��� 
fragmentProgram 	�.

• ��.	*�ก������ก��)�(*�����
+� CGparameter ���� texture• ��.	*�ก������ก��)�(*�����
+� CGparameter ���� texture

CGparameter texture;

• *,�(%���
texture = cgGetNamedParameter(fragmentProgram, 

“texture”);



ก��� !��&�(���,� C (�&�)

• �,��#�ก	�.	������ก��%���� texture 
����	ก������ก)��	 
OpenGL (��ก�����$�$��.���� 15)

• 
�������
%�3#*,�(�5#���)�(*�� GLuint '(�
ก3�
,���� texture 

�	-��)�(�	-��)�(

• %��)�(&�)�(*��)�(	�.�� texID



ก��� !��&�(���,� C (�&�)

• ก&�	#����ก�� render ���
��$ก

cgGLSetTextureParameter(texture, texID);

• *,�(
��$ก

cgGLEnableTextureParameter(texture);cgGLEnableTextureParameter(texture);

• *,�(#-����ก�� render )���ก)�



� ���&��-���

void initCg()

{

context = cgCreateContext();

cgGLSetDebugMode( CG_FALSE );

cgSetParameterSettingMode(context, CG_DEFERRED_PARAMETER_SETTING);

fragmentProfile = cgGLGetLatestProfile(CG_GL_FRAGMENT);fragmentProfile = cgGLGetLatestProfile(CG_GL_FRAGMENT);

cgGLSetOptimalOptions(fragmentProfile);

fragmentProgram = cgCreateProgramFromFile(context, CG_SOURCE, "fragment-program.cg“,

fragmentProfile, "main“, NULL);

cgGLLoadProgram(fragmentProgram);

texture = cgGetNamedParameter(fragmentProgram, "texture");

}



� ���&��-��� (�&�)

void initCg()

{

context = cgCreateContext();

cgGLSetDebugMode( CG_FALSE );

cgSetParameterSettingMode(context, CG_DEFERRED_PARAMETER_SETTING);

fragmentProfile = cgGLGetLatestProfile(CG_GL_FRAGMENT);fragmentProfile = cgGLGetLatestProfile(CG_GL_FRAGMENT);

cgGLSetOptimalOptions(fragmentProfile);

fragmentProgram = cgCreateProgramFromFile(context, CG_SOURCE, "fragment-program.cg“,

fragmentProfile, "main“, NULL);

cgGLLoadProgram(fragmentProgram);

texture = cgGetNamedParameter(fragmentProgram, "texture");

} ��� texture *�	 uniform parameter ����

��$(ก�	�	 fragment program



� ���&��-��� (�&�)

Gluint texID;

void initTexture()

{

glGenTextures(1, &texID);

glBindTexture(GL_TEXTURE_2D, texID);

:

:

:

glTexImage2D(GL_TEXTURE_2D, 0, ilGetInteger(IL_IMAGE_BPP), 

ilGetInteger(IL_IMAGE_WIDTH), ilGetInteger(IL_IMAGE_HEIGHT), 0,

ilGetInteger(IL_IMAGE_FORMAT), GL_UNSIGNED_BYTE, ilGetData());

ilDeleteImages(1, &image);

}



� ���&��-��� (�&�)

Gluint texID;

void initTexture()

{

glGenTextures(1, &texID);

glBindTexture(GL_TEXTURE_2D, texID);

%���� texture 0�$
ก3�������� texture 

'(��	)�(*�� texID

:

:

:

glTexImage2D(GL_TEXTURE_2D, 0, ilGetInteger(IL_IMAGE_BPP), 

ilGetInteger(IL_IMAGE_WIDTH), ilGetInteger(IL_IMAGE_HEIGHT), 0,

ilGetInteger(IL_IMAGE_FORMAT), GL_UNSIGNED_BYTE, ilGetData());

ilDeleteImages(1, &image);

}



� ���&��-��� (�&�)

void display()

{

glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);

cgGLEnableProfile(fragmentProfile);

cgGLBindProgram(fragmentProgram);

cgGLSetTextureParameter(texture, texID);cgGLSetTextureParameter(texture, texID);

cgGLEnableTextureParameter(texture);

glBegin(GL_TRIANGLES);

glTexCoord2f(0, 0); glVertex2f(-0.8, 0.8);

glTexCoord2f(1, 0); glVertex2f(0.8, 0.8);

glTexCoord2f(0.5, 1); glVertex2f(0.0, -0.8);

glEnd();

cgGLDisableProfile(fragmentProfile);

glutSwapBuffers();

}



� ���&��-��� (�&�)

void display()

{

glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);

cgGLEnableProfile(fragmentProfile);

cgGLBindProgram(fragmentProgram);

cgGLSetTextureParameter(texture, texID); Set ������� texturecgGLSetTextureParameter(texture, texID);

cgGLEnableTextureParameter(texture);

glBegin(GL_TRIANGLES);

glTexCoord2f(0, 0); glVertex2f(-0.8, 0.8);

glTexCoord2f(1, 0); glVertex2f(0.8, 0.8);

glTexCoord2f(0.5, 1); glVertex2f(0.0, -0.8);

glEnd();

cgGLDisableProfile(fragmentProfile);

glutSwapBuffers();

}

Set ������� texture

*,�( enable ��	


