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glutTimerFunc
glutlIdleFunc
glutPostRedisplay
glutPostWindowsRedisplay

+

IIpomsiHa Ha Bu3yajau3anusara B display
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int angle = 0;

void display (void)
{
glClearColox(0,0,0,1);
glClear (GL_COLOR BUFFER BIT | GL DEPTH BUFFER BIT);

glLoadIdentity() ;
glRotated (angle, 0,1,0);

glColor3d(1,1,1);
glutSolidTeapot (1) ;

glutSwapBuffers() ;
}

void timer (int wvalue)
{
angle++;
glutPostRedisplay() ;
glutTimerFunc (50, timer, 1);
}

// B main ..
glutTimerFunc (50, timer, 1);
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Ananmanus (3/2)

B OpenGL Demob
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void glEnableClientState (GLenum caps)
void glDisableClientState (GLenum caps)

caps:

GL_VERTEX ARRAY
GL_COLOR ARRAY
GL_NORMAL ARRAY
GL_TEXTURE COORD ARRAY
GL_EDGE_FLAG ARRAY
GL_INDEX ARRAY
GL_FOG_COORD ARRAY
GL_SECONDARY COLOR ARRAY
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void glVertexPointer (
GLint size,
GLenum type,
GLsizei stride,
const GLvoid *pointer)

void glGetPointerv (GLenum pname,
GLvoid* *params)
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glColorPointer

glIndexPointer

glNormalPointexr

glTexCoordPointer

glEdgeFlagPointer 6e3 pasMep M THUII

void glGetPointerv (GLenum pname,
GLvoid* *params)
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size:
1,2,3,4 - Gpori noOpOMHATH

type:

GL SHORT, GL INT, GL DOUELE,

stride:

0 mnm nomeuve — oOTMECTEAHE MERAY HO=a e,

-

vertexg

color0

normaly

vertex1

color

normal,

ve rtex2
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void glArrayElement (GLint i)
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static GLdouble vertices|[] = {
/] xizH
-1.0, -1.0, -1.0, 1.0,
-1.0, -1.0, 1.0,
-1.0, 1.0,
1.0, 1.0

|

1.0,
0.0, 1.0,
0.0, 0.0,

static GLfloat colors[] = {

|

// RGB
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IIpumep (2/2

glEnableClientState (GL VERTEX ARRAY) ;

glEnableClientState (GL COLOR ARRAY) ;

glVertexPointer (4, CJL_?( UBLE‘: 0, vertices): M OpenGL Demo7
glColorPointer (3, GL FLOAT, 0, colors);

glArrayElement (0) ;
glArrayElement (1) ;
glArrayElement (3) ;
glArrayElement (1) ;

glArrayElement (2) ;
glArrayElement (0) ;
yElement (3) ;
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struct {

GLdouble vertex|[4]:;

GLfloat colox[3];

} points[] = {

// ¥¥ZH, RGB

{{-1.0, -1.0, -1.0, 1.0}, {1.0, 0.0, 0.0}},
{{r.0, -1.0, -1.0, 1.0}, {0.0, 1.0, 0.0}},

{{0.0, 1.
{{0.0, O.
|

o, -1.0, 1.0}, {0.0, 0.0, 1.0}},
o, 1.0, 1.0}, {1.0, 1.0, 1.0}}
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IIpumep (2/2

glEnableClientState (GL VERTEX ARRAY) ;
glEnableClientState (GL COLOR ARRAY) ;
glVertexPointer (4, GL DOUBLE,

sizeof (points[0]), ?Olﬁ::’} [0] . vertex) ; M OpenGL Demo7
glColorPointer (3, GL_ FLOAT,

glBegin (GL TRIANGLES) ;
glArrayElement (0) ;
glArrayElement (1) ;

glArrayElement (0) ;
glArrayElement (1) ;
glArrayElement (3) ;

glArrayElement (2) ;

glArrayElement (0) ;

glArrayElement (3) ;
glEnd() ;
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void glDrawElements (

GLenum mode,

GLsizei count,

GLenum type,

const GLvoid *indices)
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mode:
GL_TRIANGLES, GL LINES, GL POINTS, .

count:
Epoyi eneMenTy 2a BUSYaARMSaLmMs.

type:

GL UNSIGNED BYTE
GL UNSIGNED SHORT
GL UNSIGNED INT

indices:
Macue OT MEIOSRCHUTE Ha eJIeMeHTHUTe .,
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glBegin (mode) ;

for (int i = 0; i < count; i++)
glArrayElement (indices[i]) ;
glEnd() ;
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void glDrawRangeElements (

GLenum mode,

GLsizei start,
GLsizei end,

GLsizei count,

GLenum type,

const GLvoid *indices)
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mode:
GL_IRIANGLES, GL_LINES, GL_POINTS, -

start, end:

Mympvanen ¥ MarcCHUMaAJIeH MHASKC B MaACKHBA C MHASKCHTE 3a
BUSYaANMNSALIMS .

count:
Epoii eneMenTy Sa BUSYANMSALNS.

type:

GL UNSIGNED BYTE
GL UNSIGNED SHORT
GL UNSIGNED_ INT

indices:
Macwue oT MRIOSRCHTE Ha eJIieMenRTHuTe.
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void glDrawArrays (GLenum mode,
GLint first, GLsizei count)
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glBegin (mode) ;

for (int i = 0; i < count; i++)
glArrayElement (first + i),
glEnd() ;
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void glMultiDrawArrays (
GLenum mode,
GLint *first, GLsizei *count
Glsizei primcount)
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void gliInterleavedArrays (

GLenum format,
GLsizei stride,
const GLvoid *pointer)
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GL_V2F GL_T2F V3F

GL V3F GL TAF VAF
GL_CAUB_V2F GL_T2F C4UB V3F
GL_CA4UB_V3F GL_T2F C3F V3F
GL_C3F_V3F GL T2F N3F V3F
GL_N3F V3F GL_T2F C4F N3F V3F

GL CAF N3F V3F GL_TAF C4F N3F V4F
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HanpuMep GL C3F V3F osHauama:
" Color ¢ 3 GLfloat enewenwTa;

B Vertex ¢ 3 GLfloat enemenwTa.
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void glGenBuffers (GLsizei n,
GLuint* buffers)

void glDeleteBuffers (GLsizei n,
const GLuint* buffers)

GLboolean glIsBuffer (GLuint
buffer)
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void glBindBuffer (
GLenum target,
GLuint buffer)

target:
GL ARRAY BUFFER - Vertex aTpubytn;

GL ELEMENT ARRAY BUFFER — mMHpmexCH;

buffer:
Ve (rowep) na Bybhepa ¢ mammi.
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void glBufferData (
GLenum target,
GLsizei size, const void* data,
GLenum usage)

void glBufferSubData(..)

target:
GL ARRAY BUFFER - Vertex arpubymn;
GL ELEMENT ARRAY BUFFER - mupmercw;

usage:

GL_STATIC DRAW, GL STATIC READ, GL STATIC COPY
GL_DYNAMIC DRAW, GL DYNAMIC READ, GL DYNAMIC COPY
GL_STREAM DRAW, GL STREAM READ, GL_ STREAM COPY
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void* glMapBuffer (
GLenum target,
GLenum access)

GLboolean glUnmapBuffer (GLenum target)

target:
GL _ARRAY BUFFER - Vertex arpubymn;
GL ELEMENT ARRAY BUFFER - mupmercs;

access:
GL READ ONLY - camMo 3a deTeHe;
GL WRITE ONLY - cawmo sa sanmc;
GL READ WRITE - sa ueTeHne ¥ =anmc.
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GLuint vboldVertex = 0;

// Crzmamame VBO
glGenBuffers (1, &vboldVertex);

// ArTumeupane ma VBO 3a u=nonxseaHe
glBindBuffer (GL ARRAY BUFFER, vboldVertex);

// Bapewrpamve mauumrTe meE VBO

glBufferData (GL_ARRAY BUFFER,
.dataSize.., ..data.., ..usage..);
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// Tpeumuamsame = pewmyd zma paBora ¢ VBO
glBindBuffer (GL. ARRAY BUFFER, vboldVertex);
glEnableClientState (GL_VERTEX ARRAY) ;

// TNocnepums napaMeT™tp € OTMeCTERaHe, a Ha yrasaTen!
glVertexPointer (3, GL FLOAT, 0, 0);

glDrawArrays (GL_QUADS, 10, 35);

// Axo wmame cewpsan m GL_ELEMENT ARRAY BUFFER, ToO

// nocnepmmmT napaMeTip Ha clremsamaTa (-s e oTMecTERaHe!
// glDrawElements (GL QUADS, 24, GL UNSIGNED BYTE, O0);

glDisableClientState (GL VERTEX ARRAY) ;

// Bprmaxe B HOpMANHMA pexMM Ha padoTa C MaCHBM
glBindBuffer (GL_ARRAY BUFFER, 0);
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Brupocu?
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