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GLint glGetAttribLocation(GLuint program,
const GLchar *name);
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void glBindAttribLocation(GLuint program,
GLuint index, const GLchar *name);
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void glVertexAttrib{1234}{sfd}(GLuint index,
TYPE values);
void glVertexAttrib{1234}{sfd}v(GLuint index,
const TYPE *values);
void glVertexAttrib4{bsifd ubusui}v(GLuint index,
const TYPE *values); ‘
% B % 5| Aindexty B T 2 (vecd)dy{h
in%iy”:ﬁ 2 XX EHAHAME, yFazBKiA40.0, w
7 1.0
X EN(=2,3,4)7| FE %0 B AL, FZFRNK
glVertexAttrib*() o3| 2 & — 7| hn HAh
& EOXT AT A B B gl_Vertex, AAdnif
\ glVertexf=vA % 3| 4 01 F glVertexAttrib 4 /

11



e

o e
O Tﬁ,‘f’\% @%ﬁ‘:"

attribute float height;

e OpenGL¥:
GLint loc = glGetAttribLocation(p,"height");
glBegin(GL_TRIANGLE_STRIP);
glVertexAttriblf(loc,2.0); glVertex2f(-1,1);
glVertexAttriblf(loc,2.0); glVertex2f(1,1);
glVertexAttriblf(loc,-2.0); glVertex2f(-1,-1);
glVertexAttriblf(loc,-2.0); glVertex2f(1,-1);

\ glENd(); /
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void glVertexAttribPointer(GLuint index,
GLint size, GLenum type, GLboolean normalized,
GLsizel stride, const GLvoid *pointer);

& A Aindext) Bt 4R AL E
pointerfe 2L 3545
void glEnableVertexAttribArray(GLuint index)
void glDisableVertexAttribArray(GLuint index)
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attribute float height;

e OpenGL¥:
float vertices[8] ={-1,1, 1,1, -1,-1, 1,-1};
float heights[4] = {2,2,-2,-2};
GLint loc = glGetAttribLocation(p,"height");
glEnableClientState(GL_VERTEX_ARRAY);
glEnableVertexAttribArray(loc);
glVertexPointer(2,GL_FLOAT,0,vertices);
glVertexAttribPointer(loc,1,GL_FLOAT,0,0,heights); /
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GLint glGetUniformLocation(GLuint program,
const GLchar *name);
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void glUniform{1234}{if}( GLint location, TYPE values );

void glUniform{1234}{if}v( GLint location, GLsizei count,
const TYPE *values );

void glUniformMatrix{234}fv( GLint location,
GLsizei count, GLboolean transpose,
const GLfloat *values );

void glUniformMatrix{2x3,3x2,2x4,4x2,3x4,4x3}fv(
GLint location, GLsizei count, GLboolean transpose,
const GLfloat *values );
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uniform float speclntensity;
uniform vec4 specColor;
uniform float t[2];

uniform vec4 colors[3];
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e OpenGL¥:

GLint locl,loc2,loc3,loc4;

float specintensity = 0.98;

float sc[4] = {0.8,0.8,0.8,1.0};

float threshold[2] = {0.5,0.25};

float colors[12] = {0.4,0.4,0.8,1.0,
0.2,0.2,0.4,1.0,
0.1,0.1,0.1,1.0};

locl = glGetUniformLocation(p,"speclntensity");

glUniform1f(locl, specintensity);

loc2 = glGetUniformLocation(p,"specColor");

glUniform4fv(loc2, 1, sc);

loc3 = glGetUniformLocation(p,"t");

glUniform1fv(loc3, 2, threshold);

loc4 = glGetUniformLocation(p,"colors");

glUniform4fv(loc4, 3, colors);
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uniform vec4 specColor;
uniform float t[2];

e OpenGL¥:
GLint locl,loc2,loc3;
float sc[4] = {0.8,0.8,0.8,1.0};
float threshold[2] = {0.5,0.25};
loc2 = glGetUniformLocation(p,"specColor");
glUniform4f(loc2, sc[0], sc[1], sc[2], sc[3));
Il glUniform4fv(loc2, 1, sc); /* M X */

loctO = glGetUniformLocation(p, "t[0]");

glUniform1f(loctO, threshold[0]);
\ loctl = glGetUniformLocation(p, "t[1]"); /
glUniform1f(loctl, threshold[1]);

22



% @, 25 =15

o MEF &R o hERE&Z%
ﬁzyb Phong L&
R 78R )
T A% 7 oG B S
FALRAE
Phong L&

23



e

KT EH E 5

uniform float time;
® uniform float xs, zs, // frequencies
uniform float h; // height scale
void main()
{
vec4 t = gl Vertex;
t.y = gl Vertex.y
+ h*sin(time + xs*gl Vertex.x)
+ h*sin(time + zs*gl Vertex.z);
gl Position =
gl ModelViewProjectionMatrix*t;

}

\\; attribute X £ feuniformZ 2 AT & & & & A Rk 4//
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QJint timeParam;
timeParam = glGetUniformLocation(program, ""time');

void idle()

{
glUniformlf(timeParam,

(GLfloat) glutGet(GLUT_ELAPSED TIME));
glutPostRedisplay();

}

\_
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attribute vec4 vertices?;
uniform Float time;

void main()
{
float s = 0.5*(1.0+sin(0.001*time));
vecd t = mix(gl _Vertex, vertices2, s);
gl _Position = gl ModelViewProjectionMatrix*t;
gl_FrontColor = gl_Color;

o . -/
mix(x, y, a) A& x * (1.0-a) +y *a
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GLint vertices2Param;
vertices2Param = glGetAttribLocation(program,
"'vertices2");

#define N 50
GLfloat vertices one[N][3], vertices two[N][3];
glBegin(GL _TRIANGLES);
for (int 1 = 0; 1 < Nj; 1++)
{
glVertexAttrib3fv(vertices2Param,
vertices _two[i]);
glVertex3fv(vertices onel[i1]);

}

\ glEndQ); /
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attribute vec3 vel; // #¥i&E
uniform float g, m, t;
void main()

{

vec3 object pos;
object pos.x = gl Vertex.x + vel.

object pos.y

gl Vertex.y + vel.
+ g/(2.0*m)*t*t;

object pos.z = gl Vertex.z + vel.
gl Position =

gl ModelViewProjectionMatrix
vec4(object _pos,l);
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const vec4 yellow = vec4(1.0, 1.0, 0.0,
const vec4 red = vec4(1.0, 0.0, 0.0, 1.
const vec4 black = vec4(0.0, 0.0, O.

1f(dot(L, N) > 0.5) gl _FrontColor =
else gl FrontColor = red;

1.0);
0);
0, 1.0);

yellow;

1f(abs(dot(E, N)) < 0.1) glFrontColor = black;

/
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struct gl_LightSourceParameters
{
vecd ambient; // Acli
vec4 diffuse; // Dcli
vec4 specular; // Scli
vec4 position; // Ppli
vecd halfVector; // Derived: Hi
vec3 spotDirection; // Sdli
float spotExponent; // Srli
float spotCutoff; // Crli // (range: [0.0,90.0], 180.0)
float spotCosCutoff; // Derived: cos(Crli) // (range: [1.0,0.0],-1.0)
float constantAttenuation; // KO
float linearAttenuation; // K1
float quadraticAttenuation; // K2
3
uniform gl_LightSourceParameters gl _LightSource[gl MaxLights];

/
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struct gl_LightModelParameters

{

I3
uniform gl_LightModelParameters gl_LightModel;

vecd ambient; // Acs

struct gl_MaterialParameters

{
vec4d emission; // Ecm
vecd ambient; // Acm
vec4 diffuse; // Dcm
vec4 specular; // Scm
float shininess; // Srm
¥

uniform gl_MaterialParameters gl _FrontMaterial;
uniform gl_MaterialParameters gl_BackMaterial;
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void main(void)
[* modified Phong vertex shader (without distance term) */
{
gl_Position = gl_ModelViewProjectionMatrix * gl_Vertex;
vecd ambient, diffuse, specular;

vec4d eyePosition = gl_ModelViewMatrix * gl_Vertex;
vec4d eyelLightPos = gl_LightSource[0].position;

vec3 N = normalize(gl_NormalMatrix * gl_Normal);
vec3 L = normalize(eyelLightPos.xyz - eyePosition.xyz);
vec3 E = -normalize(eyePosition.xyz);

vec3 H = normalize(L + E);

/
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[* compute diffuse, ambient, and specular contributions */

float f = 1.0;

float Kd = max(dot(L, N), 0.0);

float Ks = pow(max(dot(N, H), 0.0), gl_FrontMaterial.shininess);
if (dot(L,N) < 0.0) f=0.0;

ambient = gl_FrontLightProduct[0].ambient;
diffuse = Kd*gl_FrontLightProduct[0].diffuse;
specular = f*Ks*gl_FrontLightProduct[0].specular;

gl_FrontColor = ambient+diffuse+specular;
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varying vec3 N, L, E;

void main()

{

gl_Position = gl_ModelViewProjectionMatrix * gl_Vertex;

vec4d eyePosition = gl_ModelViewMatrix * gl_Vertex;
vec4 eyelLightPos = gl_LightSource[0].position;

N = normalize(gl_NormalMatrix * gl_Normal);
L = normalize(eyeLightPos.xyz - eyePosition.xyz);
E = -normalize(eyePosition.xyz);

/
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varying vec3 N;
varying vec3 L;
varying vec3 E;

void main()
{
vec3 Normal = normalize(N);
vec3 Light = normalize(L);
vec3 Eye = normalize(E);
vec3 Half = normalize(Eye + Light);
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float f = 1.0;

float Kd = max(dot(Normal, Light), 0.0);

float Ks = pow(max(dot(Half, Normal), 0.0),
gl_FrontMaterial.shininess);

vec4 diffuse = Kd * gl_FrontLightProduct[0].diffuse;

If (dot(Normal, Light) < 0.0) f =0.0;

vecd specular = f* Ks * gl_FrontLightProduct[0].specular;
vecd ambient = gl _FrontLightProduct[0].ambient;

gl_FragColor = ambient + diffuse + specular;

/
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o EAERT:

uniform sampler2D myTexture;

vec2 texcoord;

vecd texcolor = texture2D(mytexture,
texcoord);

o N AFLRF:

texMapLocation =
glGetUniformLocation(myProg, “myTexture’);

glUniformli(texMapLocation, 0);

/* assigns to texture unit 0 */ ///

43



e

R E @350 N

43 3E ik S

IR S




52 75 ARG

o J{] N FK2DS I B 4 px L 75 B 32
o OpenGL % #F 3 7 ARk F
o GLSLi# it 7 7 B R RAFZ R L&
vec4 texColor = textureCube(mycube,
texcoord);
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varying vec3 R;

void main(void)
{
gl_Position = gl_ModelViewProjectionMatrix*gl_Vertex;
vec3 N = normalize(gl_NormalMatrix*gl_Normal);
vecd eyePos = gl_ModelViewMatrix*gl_Vertex;
R = reflect(-eyePos.xyz, N);
}

\_ /
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varying vec3 R;
uniform samplerCube texMap;

void main(void)

{
gl_FragColor = textureCube(texMap, R);

}
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