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Scene geometry  



OpenGL basic primitives  

ÅSimple geometry used for rendering 

ÅPoints, segments, simple convex polygons 

ÅEach primitive given by set of vertices 

ïPoint ï 1 vertex 

ïSegment ï 2 vertices 

ïTriangle ï 3 vertices 

ïQuad ï 4 vertices 

ïé 

ÅUse triangles 



Vertex  

ÅFoundation of whole OpenGL geometry 

ÅContaining many attributes ï information, 
data of vertex 

ÅPosition, coordinates ï 4 real numbers   
(x, y, z, w)  

ÅColor ï 4 real numbers (r, g, b, a)  

ÅNormal ï 3 real numbers (x, y, z)  

ÅTexture coordinates ï 4 real numbers    
(s, t, r, q)  

ÅOther, user defined 

 



OpenGL primitives  

ÅOrder of vertices defines geometric 
primitives (OpenGL drawing modes) 



Immediate mode  

ÅVertex data are given in begin-end block, 
each block represents one drawing mode 

ÅFor each vertex and its attribute, we have 
separate OpenGL function 

ÅInside block, define attributes of vertices  

ÅStart of block ï glBegin(GLenum mode)  
ïmode = GL_POINTS, GL_LINES, 
GL_TRIANGLES, é 

ÅEnd of block ï glEnd()  
ïThis function does actual rendering of 

primitives 



Immediate mode  

ÅSpecifying vertex attributes 

ÅColor - void glColor{34}{b s i f d ub us 
ui](}[v](TYPE color)  
ïSetting state variable called actual color 

ïRGB or RGBA mode 

ïInterval for floats - <0,1>, for bytes - <0,255>  

ÅNormal - void glNormal3{b s i f d 
](}[v](TYPE coords)  
ïSetting state variable called actual normal 

ÅTexture coordinates - void 
gl TexCoord { 1234}{sifd}[v](TYPE coords)  
ïSetting state variable called actual tex. coords 

 



Immediate mode  

ÅWhen specifying vertex position, all other 
vertex attributes are read from state 
variables and added to the vertex 

ÅPosition ï void glVertex{234} 
{sifd}[v](TYPE coords)  

ïNot setting state variable, the vertex position 
and other actual vertex attributes are send 
immediately to graphics card 

ÅOrder of vertices matters for drawing 
mode and for orientation of polygon  



Immediate mode example  

glBegin(GL_TRIANGLES); 
 
// first vertex ï red vertex 
glColor3f(1.0f, 0.0f, 0.0f);  
glNormal3f(0.0f, 1.0f, 0.0f);  
glVertex3f(10.0f, 0.0f, 0.0f);  
 
// second vertex ï red vertex 
glColor3f(0.0f, 1.0f, 0.0f);  
glNormal3f(1.0f, 0.0f, 0.0f);  
glVertex3f(0.0f, 10.0f, 0.0f);  
 
// third vertex ï red vertex 
glColor3f(0.0f, 0.0f, 1.0f);  
glNormal3f(0.0f, 0.0f, 1.0f);  
glVertex3f(10.0f, 10.0f, 0.0f);  
 
glEnd();  



Vertex Arrays  

ÅImmediate mode 
ïNot very efficient, too many OpenGL calls 
ïDriver must wait for glEnd and then render  
ïNot used in OpenGL ES, Web GL 
ïNot consistent data, lots of vertices belongs to more 

than one triangle 
ïCube ï processing of 24 vertices 

ÅVertex arrays 
ïFrom OpenGL 1.1 
ïOne OpenGL call for whole set of vertex attributes 
ïOne big array for colors, one big array for normals, é 
ïOne array for indices that points to vertex attr. arrays  
ïUsing OpenGL drawing modes 
ïCube ï processing of 8 vertices 

 



Vertex Arrays  

ÅProper arrays must be prepared with consistent 
data 
ÅArrays with attributes must have same number 

of vertices 
ÅSpecifying arrays each frame, arrays must 

remain allocated in processor memory 
 



Specifying vertex attributes  

Åvoid glVertexPointer(GLint size, GLenum 
type, GLsizei stride, const GLvoid *pointer)  

Åvoid glColorPointer(GLint size, GLenum 
type, GLsizei stride, const GLvoid *pointer)  

Åvoid glNormalPointer(GLenum type, 
GLsizei stride, const GLvoid *pointer)  

Åvoid glTexCoordPointer(GLint size, 
GLenum type, GLsizei stride, const GLvoid 
*pointer)  

Åvoid glEdgeFlagPointer(GLsizei stride, 
const GLvoid *pointer)  



Specifying vertex attributes  

Åsize ï number of coordinates for each 
record 

Åtype ï type of each coordinate in the array  

Åstride ï number of bytes between two 
consecutive attributes 

Åpointer ï pointer to data stored in 
processor memory 

ÅMissing specification of the total number 
of bytes of whole array  

 



Specifying vertex attributes  

Command  Sizes  Type  

glVertexPointer 2,3,4 GL_SHORT, GL_INT, GL_FLOAT, GL_DOUBLE 

glNormalPointer 3 
GL_BYTE, GL_SHORT, GL_INT, GL_FLOAT, 
GL_DOUBLE 

glColorPointer 3,4 
GL_BYTE, GL_UNSIGNED_BYTE, GL_SHORT, 
GL_UNSIGNED_SHORT,  GL_INT, 
GL_UNSIGNED_INT, GL_FLOAT, GL_DOUBLE 

glTexCoordPointer 1,2,3,4 
GL_UNSIGNED_BYTE, GL_SHORT, GL_INT, 
GL_FLOAT, GL_DOUBLE 

glEdgeFlagPointer 1 No type, must be GLboolean 



Enabling arrays  

ÅEnabling attribute array 

ïvoid glEnableClientState(GLenum par)  

ïpar = GL_COLOR_ARRAY, 
GL_VERTEX_ARRAY, GL_NORMAL_ARRAY, 
GL_TEXTURE_COORD_ARRAY, 
GL_EDGE_FLAG_ARRAY 

ÅDisabling attribute array 

ïvoid glDisableClientState(GLenum par)  

ÅBy default, all arrays are disabled 

 



Drawing with vertex arrays  

ÅSpecifying one vertex and its attributes 

Åvoid glArrayElement(GLint ith)  

ÅObtains data of i-th vertex from all 
enabled arrays 

ÅCalls all corresponding OGL functions 
(glColor, glNormal, é), glVertex as last 

ÅCalling between glBegin and glEnd 

ÅNot recommended, too many OGL calls 

ÅBe aware of proper index, do not point 
into non-allocated area!!! 

 


