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Demo for GLSL

ghthouse3d. com

<stdio.h>
<stdlib.h>
<GL/glew.h>
<GL/gTut.h>

"textfile.h"

ARB v, f,f2
=11

P
os[4] ,0.5,1,0%;

ngeSize(int w, int h) {

// Prevent a divide by zero, when window is too short
// (you cant make a window of zero width).
ifch == mv

=1;

float ratio = 1.0* w / h;

// Reset the coordinate system before modifying
@gzmﬁ1¢xzogmﬁmrlnxOumﬁ4H02u“

glLoadidentity();

// Set the viewport to be the entire window
ewport(0, 0, w, h);

// Set the correct perspective.

gluPperspective(45,ratio,1,1000);
gIMatrixMode (GL_MODELVIEW) ;

= 0;
derscene(void) {
@4namm1mmrInOrOxlmcnﬂmxle4 | GL_DEPTH_BUFFER_BIT);

glLoadidentity();
gluLookAt(0.0,0.0,5.0,
0.0 .W -

.0,0.0,-1.0,
0.0f,1.0f,0.0f);
G

glLightfv(GL_LIGHTO, GL_POSITION, 1pos);
glRotatef(a,0,1,1);
glutsolidTeapot(l);
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a+=0.1;

} glutSswapBuffers();

void processNormalkeys(unsigned char key, int x, int y) {

if (key == 27)
} exit(0);

#define printopenGLError() printoglError(__FILE__, _ LINE_)
M:ﬂ printoglError(char *file, int line)
//

// Returns 1 if an OpenGL error occurred, O otherwise.
//

GLenum glErr;

int retCode = 0;

glErr = glGetError(Q);
while (glErr != GL_NO_ERROR)

{
printf("glError in file %s @ Tine %d: %s\n", file, Tine,
gluErrorstring(glErr));
retCode = 1;
} glErr = glGetError();

return retCode;

MOAQ printInfoLog(GLhandTeARB obj)

Il
o

int infologLength
int charswritten =0
char *infoLog;

glGetObjectParameterivARB(obj,
GL_OBJECT_INFO_LOG_LENGTH_ARB, .
&infologLength);

Mﬁ (infologLength > 0)
infoLog = (char *)malloc(infologLength);
glGetInfoLogARB(obj, infologLength, &charswritten,
infolLog) ;
printf("%s\n",infoLog);
free(infoLog);

void setShaders() {
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char *vs = NULL,*fs = NULL,*fs2 = NULL;
= glCreateshaderobjectARB(GL_VERTEX_SHADER_ARB) ;

\%
f = glcCreateshaderobjectARB(GL_FRAGMENT_SHADER_ARB) ;
ﬁNumAmwmmﬂmm:mamwocumnﬁ>xwnmrlﬂx>m3mzﬁlm1>cmxl>xmu“

vs = textFileRead("minimal.vert");

fs = textFileRead("minimal.frag")
const char * vv = vs;
const char * ff = fs;

glshadersourceArRB(v, 1, &vv,NULL);
glshadersourceArRB(f, 1, &ff,NULL);

free(vs) ;free(fs);

glcompiTleshaderARB(V);
glcompiTleshaderArRB(f);

printInfoLog(Vv);
printInfoLog(f);
printInfoLog(f2);

p = glCreateProgramobjectARB();
glAttachobjectARB(p,V);
glAttachobjectArRB(p,f);

glLinkProgramARB(p);
printInfoLog(p);

gluseProgramobjectARB(p);

OO

int main(Cint argc, char **argv) {
glutInit(&argc, argv);
glutInitDisplaymMode (GLUT_DEPTH
glutInitwindowPosition(100,100);
glutInitwindowsize(320,320);
glutCreatewindow("™MmM 2004-05");

GLUT_DOUBLE | GLUT_RGBA);

glutDisplayFunc(renderscene);
glutIidieFunc(renderscene);
glutReshapeFunc(changesize);
glutKeyboardrFunc(processNormalKeys);

glEnable(GL_DEPTH_TEST);
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glclearcolor(1.0,1.0,1.0,1.0);
@;msmwgmmmrlﬁcrrlﬂ>nmu“

glewInit(Q;

if (GLEW_ARB_vertex_shader && GLEW_ARB_fragment_shader)
printf("Ready for GLSL\n");

else {
printf("No GLSL support\n");

} exit(l);

setShaders();
glutMainLoop(Q);

return 0;

}

// minimal vertex shader
// www.Tighthouse3d.com

void mainQ)

{

// the following three lines provide the same result
// gl_Position = gl_ProjectionMatrix * gl_ModelviewMatrix
gl_vertex;
// gl_Position = m;lzogmg<¢msnﬂoumnﬁ¢o:zmﬁwix * gl_vertex;
} gl_Position = ftransform();

// minimal fragment shader
// www.Tighthouse3d.com

void main()

{
// 9l1_FragcColor = vec4(0.4,0.4,0.8,1.0);
gl_FragcColor = vec4(0.9,0.,0.,1.0);
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\.....

Simple Demo for GLSL

www . 1ighthouse3d. com
u.«\
#include <GL/glew.h>
#include <GL/glut.h>
#include <stdio.h>
#include <stdlib.h>
#include "textfile.h"
GLint loc;
GLhandleARB v, f,f2,p;

float Tpos[4] = {1.0,0.0,1.0,0.0};

void changeSize(int w, int h) {

// Prevent a divide by zero, when window is too short

// (you cant make a window of zero width).
if(h == mu
=1;

float ratio = 1.0* w / h;

// Reset the coordinate system before modifying

glIMatrixMode (GL_PROJECTION);
glLoadIdentity();

// Set the viewport to be the entire window
glviewport(0, 0, w, h);

// Set the correct perspective.

gluPerspective(45,ratio,1,100);
glMatrixMode (GL_MODELVIEW) ;

}
float a = 0;

void renderscene(void) {

glCclear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);

glLoadidentity();
gluLookAat(0.0,5.0,5.
o.o,w

,0.0,
f,1.0f,0.0f);
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glLightfv(GL_LIGHTO, GL_POSITION, 1pos);
glrRotatef(a,0,1,0);

glutsolidTeapot(1l);
a+=0.01;

) glutswapBuffers();
void processNormalkeys(unsigned char key, int x, int y) {

if (key == 27)
} exit(0);

#define printopenGLError() printoglError(__FILE__, __ LINE_)
M:ﬁ printoglError(char *file, int line)
//

““ Returns 1 if an OpenGL error occurred, 0 otherwise.
GLenum glErr;
int retCode = 0;

glErr = glGetError();
while (glErr != GL_NO_ERROR)

{
printf("glError in file %s @ line %d: %s\n", file, Tline,
gluErrorstring(glErr));
retCode = 1;
y glErr = glGetError();

return retCode;

MOAQ printInfoLog(GLhandTeARB obj)

]
o

int infologLength ;
int charswritten = 0;
char *infoLog;

glGetObjectParameterivARB(obj,
GL_OBJECT_INFO_LOG_LENGTH_ARB, .
&infologLength);

Mﬁ (infologLength > 0)
infoLog = (char *)malloc(infologLength);
glGetInfoLogARB(obj, infologLength, &charswritten,
infoLog) ;
printf("%s\n",infoLog);
free(infoLog);
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void setShaders() {
char *vs = NULL,*fs = NULL,*fs2 = NULL;
= glCreateShaderobjectARB(GL_VERTEX_SHADER_ARB) ;

Vv
f = glcCreateshaderobjectARB(GL_FRAGMENT_SHADER_ARB) ;
*Nnmdnwmmﬁmm:wamwocumnﬁ>xmmmrlmx>mzmqum:>omx|>xmv“

VS textFileRead("toonf2.vert")
fs = textFileRead("toonf2.frag")

const char * vv = vs;
fs;

glshadersourceArRB(v, 1, &vv,NULL);
glshadersourceArRB(f, 1, &ff,NULL);

free(vs) ;free(fs);

const char * ff

glcompiTleshaderARB(V);
glcompileshaderARB(f);

printInfoLog(v);
printInfoLog(f);
printInfoLog(f2);

p = glCreateProgramobjectARB();
glAttachobjectARB(p,V);
glAttachobjectARB(p,f);

glLinkProgramARB(p);
printInfoLog(p);

gluseProgramobjectARB(p);

Toc = glGetuniformLocationARB(p,"time");

oS

int main(int argc, char **argv) {
glutIinit(&argc, argv);
glutInitbisplaymode (GLUT_DEPTH
glutInitwindowPosition(100,100);
glutInitwindowsize(320,320);
glutCreatewindow("Lighthouse 3D");

GLUT_DOUBLE | GLUT_RGBA);

glutDisplayFunc(renderscene);
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glutidleFunc(renderscene);
glutReshapeFunc(changesize);
glutkeyboardFunc(processNormalKeys);

glEnabTe(GL_DEPTH_TEST);
glclearcolor(1.0,1.0,1.0,1.0);
// glEnable(GL_CULL_FACE);

glewInit(Q);

if (GLEW_ARB_vertex_shader && GLEW_ARB_fragment_shader)
printf("Ready for GLSL\n");

else {
printf("No GLSL support\n");

) exit(l);

setShaders();
glutMainLoop();

return 0;

// Vertex shader

varying vec3 TightDir,normal;

void main()

{
TightDir = normalize(vec3(gl_LightSource[0].position));
normal = gl_NormalMatrix * gl_Normal;
// gl_NormalMatrix permet une transformation un objet dans
Te repére de la caméra.
// Pourquoi appliquer ici cette trransformation, c'est
parce que Ta position de Ta source
. // est automatiquement transformée dans le repére de la
caméra.

gl_Position = ftransform();

}
// Frag shader
varying vec3 TightDir,normal;

void mainQ)

{

float intensity;
vec4 color;

// normalizing the lights position to be on the safe side
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vec3 n = normalize(normal);

intensity = dot(lightDir,n);

if (intensity > 0.95)

color = vec4(1.0,0.5,0.5,1.0);
else if (intensity > 0.5)

color = vec4(0.6,0.3,0.3,1.0);
else if (intensity > 0.25)

color = vec4(0.4,0.2,0.2,1.0);

color = vec4(0.2,0.1,0.1,1.0);

else

gl_FragcColor = color;

// textfile.h: interface for reading and writing text files

““ www . Tighthouse3d. com

// You may use these functions freely.

// they are provided as is, and no warranties, either implicit,

// or explicit are given
“mwm\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

char *textFileRead(char *fn);

int textFilewrite(char *fn, char *s);

// texfile.cpp

// textfile.cpp

// simple reading and writing for text files

// www.Tighthouse3d.com

// You may use these functions freely.

// they are provided as is, and no warranties, either implicit,
// or explicit are given

““““\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

char *textFileRead(char *fn) {

FILE *fp;
char *content = NULL;
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int count=0;

if (fn !'= NULL) {
fp = fopen(fn,"rt");

if (fp != NULL) {

fseek(fp, 0, SEEK_END);
count = ftell(fp);
rewind(fp);

if (count > 0) {
content = (char
*Imalloc(sizeof(char) * (count+l));
count =
fread(content,sizeof(char),count,fp);
) content[count] = '\0';

fclose(fp);
}
}
return content;

}
int textFilewrite(char *fn, char *s) {

FILE *fp;
int status = 0;

if (fn !'= NULL) {
fp = fopen(fn,"w");

if (fp !'= NULL) {
if (fwrite(s,sizeof(char),strlen(s),fp) ==
strien(s))
status = 1;
) fclose(fp);
}

return(status);
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// Vertex shader

\*

This shader implements a directional light per vertex using the
diffuse, specular, and ambient terms acoording to "Mathematics of Lighthing"
as found in the book "OpenGL Programming Guide" (aka the Red Book)

Antdénio Ramires Fernandes

*/

void main()

{

vec3 normal, lightDir, viewVector, halfVector;
vecd diffuse, ambient, globalAmbient, specular = vec4(0.0);
float NdotL,NdotHV;

/* first transform the normal into eye space and normalize the result */
normal = normalize(gl_NormalMatrix * gl _Normal);

/* now normalize the light's direction. Note that according to the
OpenGL specification, the light is stored in eye space. Also since
we're talking about a directional light, the position field is actually
direction */

lightDir = normalize(vec3(gl_LightSource[0].position));

/* compute the cos of the angle between the normal and lights direction.
The light is directional so the direction is constant for every vertex.
Since these two are normalized the cosine is the dot product. We also
need to clamp the result to the [0,1] range. */

NdotL = max(dot(normal, lightDir), 0.0);

/* Compute the diffuse, ambient and globalAmbient terms */

diffuse = gl FrontMaterial.diffuse * gl LightSource[0].diffuse;
ambient = gl FrontMaterial.ambient * gl LightSource[0].ambient;
globalAmbient = gl LightModel.ambient * gl FrontMaterial.ambient;

/* compute the specular term if NdotL is larger than zero */
if (NdotL > 0.0) {

NdotHV = max(dot(normal, normalize(gl_LightSource[0].halfVector.xyz)),0.0);
specular = gl FrontMaterial.specular * gl LightSource[0].specular *

pow(NdotHV,gl FrontMaterial.shininess);

}

gl _FrontColor = globalAmbient + NdotL * diffuse + ambient + specular;

gl Position = ftransform();

file:///C|/Akadi/Partition_E/COURS/OpenGL/Exemples_GL_SL/liste_exples_pdf/dirLightAmbDiffSpec.txt[03/03/2010 16:25:42]

// Frag shader
void main()

{
gl FragColor = gl Color;

file:///C|/Akadi/Partition_E/COURS/OpenGL/Exemples_GL_SL/liste_exples_pdf/dirLightAmbDiffSpec.txt[03/03/2010 16:25:42]
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// Vertex shader

\.,... IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

This shader implements a point Tight per pixel using the

diffuse, specular, and ambient terms acoording to "Mathematics of
Lighthing"

as found in the book "OpenGL Programming Guide" (aka the Red Book)

AntA3nio Ramires Fernandes

varying vec4 diffuse,ambientGlobal,ambient;
varying vec3 normal,lightDir,halfvector;
varying float dist;

void mainQ)

{
vec4 ecPos;
vec3 aux;

/* first transform the normal into eye space and normalize
the result */ ) .
normal = normalize(gl_NormalMatrix * gl_Normal);

/* now normalize the 1light's direction. Note that
according to the

openGL specification, the Tight is stored in eye space.
Also since

we're talking about a directional Tight, the position
field is actually

direction */

ecPos = gl_ModelviewMatrix * gl_vertex;

aux = vec3(gl_LightSource[0].position-ecPos);

TightDir = normalize(aux);

/* compute the distance to the 1light source to a varying
variable*/
dist = Tength(aux);

/* Normalize the halfvector to pass it to the fragment
shader */

halfvector = normalize(gl_LightSource[0].halfvector.xyz);

/* Compute the diffuse, ambient and globalAmbient terms */

diffuse = gl_FrontMaterial.diffuse *
gl_LightSource[0].diffuse;

ambient = gl_FrontMaterial.ambient *
gl_LightSource[0].ambient;

ambientGlobal = gl_LightModel.ambient *
gl_FrontMaterial.ambient;

gl_position = ftransform();
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}

// Frag shader

\..... IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

This shader implements a point light per pixel using the

diffuse, specular, and ambient terms acoording to "Mathematics of
Lighthing"

as found in the book "OpenGL Programming Guide" (aka the Red Book)

AntA3nio Ramires Fernandes

varying vec4 diffuse,ambientGlobal, ambient;
varying vec3 normal,lightDir,halfvector;
varying float dist;

void main()

{
vec3 n,halfv,viewv,ldir;
float NdotL,NdotHV;
vec4 color = ambientGlobal;
float att;
/* a fragment shader can't write a verying variable, hence
we need
y a new variable to store the normalized interpolated normal
n = normalize(normal);
/* compute the dot product between normal and 1dir */
NdotL = max(dot(n,normalize(lightDir)),0.0);
if (NdotL > 0.0) {
att = 1.0 / (gl_LightSource[0].constantAttenuation
+

gl_LightSource[0].linearAttenuation * dist +

gl_LightSource[0].quadraticAttenuation * dist * dist);
color += att * (diffuse * NdotL + ambient);

halfv = normalize(halfvector);
NdotHV = max(dot(n,halfv),0.0);
color += att * gl_FrontMaterial.specular *

gl_LightSource[0].specular *
pow(NdotHV,gl_FrontMaterial.shininess);
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}
gl_FragColor

pointlight.txt

color;
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// Vertex shader

\..... IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

This shader implements a spotlight per pixel using the

diffuse, specular, and ambient terms acoording to "Mathematics of
Lighthing"

as found in the book "OpenGL Programming Guide" (aka the Red Book)

Antonio Ramires Fernandes

varying vec4 diffuse,ambientGlobal, ambient;
varying vec3 normal,lightDir,halfvector;
varying float dist;

void mainQ)

{
vec4 ecPos;
vec3 aux;

/* first transform the normal into eye space and normalize
the result * ) .
normal = normalize(gl_NormalMatrix * gl_Normal);

/* now normalize the 1light's direction. Note that
according to the

openGL specification, the Tight is stored in eye space.*/

ecPos = gl_ModelviewMatrix * gl_vertex;

aux = vec3(gl_LightSource[0].position-ecPos);

TightDir = normalize(aux);

/* compute the distance to the 1ight source to a varying
variable*/
dist = Tength(aux);

/* Normalize the halfvector to pass it to the fragment
shader */

halfvector = normalize(gl_LightSource[0].halfvector.xyz);

/* Compute the diffuse, ambient and globalAmbient terms */

diffuse = gl_FrontMaterial.diffuse *
gl_LightSource[0].diffuse;

ambient = gl_FrontMaterial.ambient *
gl_LightSource[0].ambient;

ambientGlobal = gl_LightModel.ambient *
gl_FrontMaterial.ambient;

gl_pPosition = ftransform();
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} halfv = normalize(halfvector);
NdotHV = max(dot(n,halfv),0.0);
// Frag shader color += att * gl_FrontMaterial.specular *
gl_LightSource[0].specular *
e - Uosm2Q0ﬁ:<.©4|ﬂ1w:ﬁzmﬁm1+m;.m:;:Asmmmv“
This shader implements a spotlight per pixel using the }
diffuse, specular, and ambient terms acoording to "Mathematics of
Lighthing" gl_FragColor = color;
as found in the book "OpenGL Programming Guide" (aka the Red Book) }

Antonio Ramires Fernandes

varying vec4 diffuse,ambientGlobal, ambient;
varying vec3 normal,lightDir,halfvector;
varying float dist;

void main()

{
vec3 n,halfv;
float NdotL,NdotHv;
vec4 color = ambientGlobal;
float att,spotEffect;
* a fragment shader can't write a verying variable, hence
we need
y a new variable to store the normalized interpolated normal

n = normalize(normal);

o

/* compute the dot product between normal and 1dir */
NdotL = max(dot(n,normalize(lightDir)),0.0);

if (NdotL > 0.0) {
spotEffect =

dot(normalize(gl_LightSource[0].spotDirection),
normalize(-1ightDir));
¢ if (spotEffect > gl_LightSource[0].spotCosCutoff)

spoteEffect = pow(spotEffect,
gl_LightSource[0].spotExponent);

att = spoteEffect /
(g1_LightSource[0].constantAttenuation +
gl_LightSource[0].linearAttenuation * dist +
gl_LightSource[0].quadraticAttenuation * dist * dist);

. color += att * (diffuse * NdotL +
ambient);
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// Vertex shader

void main()

{

gl_TexCoord[0] = gl_MultiTexCoordO;
ftransform(Q);

gl_Position =

}
// Frag shader
uniform sampler2D tex;

void main()

{

vec4 color = texture2D(tex,gl_TexCoord[0]
color;

gl_FragcColor =

textureSimple.txt
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.st);

textureComb. txt
varying vec3 TightDir,normal;

void main()

{
normal = normalize(gl_NormalMatrix * gl_Normal);
TightDir = normalize(vec3(gl_LightSource[0].position));
gl_TexCoord[0] = gl_MultiTexCoordO;

) gl_Position = ftransform();

// Frag shader

uniform sampler2D tex;

void main()

{
vec4 color = texture2D(tex,gl_TexCoord[0].st);
gl_FragcColor = color;
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// Vertex shader

varying vec3 TightDir,normal;

void main()

{

}

normal = normalize(gl_NormalMatrix * gl_Normal);
TightDir = normalize(vec3(gl_LightSource[0].position));

gl_TexCoord[0] = gl_MultiTexCoordO;
gl_pPosition = ftransform();

// Frag shader

varying vec3 TightDir,normal;
uniform sampler2D tex,13d;

void mainQ)

{

vec3 ct,cf,c;

vec4d texel;

float intensity,at,af,a;

intensity = max(dot(TlightDir,normalize(normal)),0.0);

cf = intensity * (gl_FrontMaterial.diffuse).rgb +

gl_FrontMaterial.ambient.rgb;

af = gl_Frontmaterial.diffuse.a;

texel = texture2D(tex,gl_TexCoord[0].st);

ct = texel.rgb;
at = texel.a;
c =cf * ct;
a = af * at;

float coef = smoothstep(1.0,0.2,intensity);
c += coef * vec3(texture2D(13d,gl_TexCoord[0].st));

gl_FragColor = vec4(c, a);
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