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procedure glGenTextures(
n: GLsizei; var textures: GLuint);
stdcall; external opengl32;

void glGenTextures(
GLsizei n, GLuint *textures );
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procedure glBindTexture(
target: GLenum; texture: GLuint);
stdcall; external opengl32;

void gIBindTexture(
GLenum target, GLuint texture );
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Procedure glGetTexParameteriv(
target: GLenum; pname: GLenum;
params: PGLint);
stdcall; external 'OPENGL32.DLL’;

void glGetTexParameteriv(
GLenum target,
GLenum pname, GLint *params );

Procedure glTexParameteri(
target: GLenum; pname: GLenum;
param: GLint);
stdcall; external 'OPENGL32.DLL’;

void glTexParameteri(
GLenum target,
GLenum pname, GLint param );
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Parameter Values

GL_TEXTURE_MAG_FILTER | GL_NEAREST or GL_LINEAR

GL_NEAREST, GL_LINEAR, GL_NEAREST_MIPMAP_NEAREST,
GL_NEAREST_MIPMAP_LINEAR, GL_LINEAR_MIPMAP_NEAREST, or
GL_LINEAR_MIPMAP_LINEAR

GL_TEXTURE_MIN_FILTER

: glTexParameter*() sl 55 (slayial,l

Parameter Values
GL_TEXTURE_WRAP_S GL_CLAMP, GL_REPEAT
GL_TEXTURE_WRAP_T GL_CLAMP, GL_REPEAT
GL_TEXTURE_MAG_FILTER GL_NEAREST, GL_LINEAR
GL_TEXTURE_MIN_FILTER GL_NEAREST, GL_LINEAR, GL_NEAREST_MIPMAP_NEAREST,

GL_NEAREST_MIPMAP_LINEAR,
GL_LINEAR_MIPMAP_NEAREST, GL_LINEAR_MIPMAP_LINEAR

GL_TEXTURE_BORDER_COLOR any four values in [0.0, 1.0]

GL_TEXTURE_PRIORITY [0.0, 1.0] for the current texture object
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Quality OpenGL Parameter Value

High GL_TEXTURE_MAG_FILTER GL_LINEAR
GL_TEXTURE_MIN_FILTER GL_LINEAR_MIPMAP_NEAREST

Medium | GL_TEXTURE_MAG_FILTER GL_LINEAR
GL_TEXTURE_MIN_FILTER GL_LINEAR

Low GL_TEXTURE_MAG_FILTER GL_NEAREST
GL_TEXTURE_MIN_FILTER GL_NEAREST
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Procedure glTexImage2D(
target: GLenum;

level: GLint;

components: GLint;

width: Glsizei ; height: GLsizei;
border: GLint;

format: GLenum;

atype: GLenum; pixels: Pointer);
stdcall; external 'OPENGL32.DLL’;

void glTexlmage2D(
GLenum target,
GLint level,
GLint internalformat,
GLsizei width, GLsizei height,
GLint border,
GLenum format,
GLenum type, const GLvoid *pixels );
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Constant R Bits G Bits B Bits A Bits L Bits | Bits
GL_ALPHA — — — — _ _
GL_ALPHA4 — — — 4 _ _
GL_ALPHAS — — — 8 — _
GL_ALPHA12 — — — 12 _
GL_ALPHA16 — — — 16  — _
GL_LUMINANCE — — — — - —
GL_LUMINANCE4 — — — — 4 —
GL_LUMINANCES8 — — — — 8 —
GL_LUMINANCE12 — — — — 12 _
GL_LUMINANCE16 — — — — 16 _

GL_LUMINANCE_ALPHA - . —
GL_LUMINANCE4_ALPHA4 R — — 4
GL_LUMINANCE6_ALPHA2 R — — 2
GL_LUMINANCES_ALPHAS - - — 8
GL_LUMINANCE12_ALPHA4 - — 4
GL_LUMINANCE12_ALPHA12 - = — 12 12 —
GL_LUMINANCE16_ALPHA16 - - — 16 16 —
GL_INTENSITY - . —
GL_INTENSITY4 - = S 4

GL_INTENSITYS - - - = 8

GL_INTENSITY12 - - T 12
GL_INTENSITY16 - - - - - 16
GL_RGB S — . —
GL_R3_G3_B2 3
GL_RGB4 4
GL_RGB5 5
GL_RGBS 8
GL_RGB10 10 10 0 - — —
GL_RGB12 12 12 12 - - —
GL_RGB16 16 16 6 - — —
GL_RGBA - S —
GL_RGBA2 2
GL_RGBA4 4
GL_RGB5_A1l 5
GL_RGBAS 8
GL_RGB10_A2 10 10 10
GL_RGBA12 12 12 12 12— —
GL_RGBA16 16 16 16 16 — —
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LrsT‘)Mc)AJ; 9\}9&39&3)34.30[.4.”)&ZGL_ALPHA\5 GL_BLUE (GL_GREEN ¢« GL_RED
.A.J.-st gSf‘LUTJb.Jé.)J.LA

st_g\j‘)é_;ab:)l.} JJ¢A4$[:‘L;¢ RGBAl:sJRGBSi%.\:\:):‘t_.sou“).&:GL_RGBAJGL_RGB
C:_c‘)éc)_*s‘.mgwyﬂjﬁ}ycutjigkm‘ﬂwjﬁ%ﬁgﬁﬂZGL_BGR_EXT
.Cu.u‘:)\j..ﬁfJDlBS éJUaA
.A.&l:swaJ‘}AJB“}:\.‘.u¢wTZ;\};M\}‘@Jﬁ%}@@ﬂZGL_BGRA_EXT
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Type Meaning

GL_UNSIGNED_BYTE Unsigned 8-bit integer

GL_BYTE Signed 8-bit integer

GL_BITMAP Single bits in unsigned 8-bit integers
GL_UNSIGNED_SHORT Unsigned 16-bit integer

GL_SHORT Signed 16-bit integer
GL_UNSIGNED_INT Unsigned 32-bit integer

GL_INT 32-bit integer

GL_FLOAT Single-precision floating-point

o) dadla o s sead sla suls 4 5 S oL pixels Lo ST
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Procedure glTexCoord2f(
s: GLfloat; t: GLfloat);
stdcall; external 'OPENGL32.DLL’;

void glTexCoord2f(
GLfloat s, GLfloatt);
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glTexCoordl | (5,0, 0, 1);
glTexCoord2 | (s, t, 0, 1);
glTexCoord3 | (s, t, 1, 1);
glTexCoord4 | (s, t, 1, Q);
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int gluBuild2DMipmaps(
GLenum target,
GLint components,
GLint width, GLint height,
GLenum format, GLenum type,
const void *data );

function gluBuild2DMipmaps(
target: GLenum;
components, width, height: GLint;
format,atype: GLenum;
Data: Pointer): GLint; stdcall; external glu32;
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cadl o @8l el 4B e g plaS ) width, height
padl Wl g3 o e sad SO pulie 31 S g 0 s LI suly ey : format

GL_COLOR_INDEX, GL_RED, GL_GREEN, GL_BLUE, GL_ALPHA, GL_RGB, GL_RGBA, GL_BGR_EXT,
GL_BGRA_EXT, GL_LUMINANCE, or GL_LUMINANCE_ALPHA

Pagedy oo )y ) olie B (S g el data SLsS,T (gl suls g9 : Type

GL_BYTE, GL_BITMAP, GL_UNSIGNED_SHORT, GL_SHORT,
GL_UNSIGNED_INT, GL_INT, or GL_FLOAT

.ML;JJJ&}A:L;LAQJ‘J‘L}@J‘L;;OJL:&‘ZData

GL_UNSIGNED_BYTE,
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Procedure glTexEnvi(
target: GLenum; pname: GLenum;
param: GLint);

void glTexEnvi(
GLenum target, GLenum pname,

stdcall; external 'OPENGL32.DLL';

GLint param );

Procedure glTexEnviv(
target: GLenum; pname: GLenum;
params: PGLint);

void glTexEnviv(
GLenum target, GLenum pname,

const GLint *params );

stdcall; external 'OPENGL32.DLL';
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Procedure glPixelStoref( . .
pname: GLenum; param: GLfloat); VOIGdLngEIr;(eIr?;%reeféLfloat aram ):
stdcall; external 'OPENGL32.DLL’; P ' P ’

Procedure _gIPlerSt_orel( o void glPixelStorei(
pname: GLenum; param: GLint); GLenum pname, GLint param ):
stdcall; external 'OPENGL32.DLL'; pname, P ’

C_“uaj.a
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sl o s pname Lo sS,5T (sl Hlae culsd .l L1330 giTeximage2D alaais U (sulaas
485 5la GL_UNPACK* (sLa jial sy . ash sadd a8 5 Jsam 5 o Sl a3b 5 aalgl laie c g 58
Ooos 4 1, e suly (g5les a0 5iud s 5l GL_PACK* 5 wiiS oo Glu |y ddadla 51 La suls o 50
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Pname Type Initial Value Valid Range
GL_PACK_SWAP_BYTES Boolean false true or false
GL_PACK_SWAP_BYTES Boolean false true or false
GL_PACK_ROW_LENGTH integer 0 [0,00)
GL_PACK_SKIP_ROWS integer 0 [0,00)
GL_PACK_SKIP_PIXELS integer 0 [0,00)
GL_PACK_ALIGNMENT integer 4 1,2,4,0r8
GL_UNPACK_SWAP_BYTES Boolean false true or false
GL_UNPACK_LSB_FIRST Boolean false true or false
GL_UNPACK_ROW_LENGTH integer 0 [0,00)
GL_UNPACK_SKIP_ROWS integer 0 [0,00)
GL_UNPACK_SKIP_PIXELS integer 0 [0,00)
GL_UNPACK_ALIGNMENT integer 4 1,2,4,0r8
&8 Oy Se 8 4 s C ol aedaa s

Function gluScalelmage(

format: GLenum; widthin: GLint;
heightin: GLint; typein: GLenum;
const datain; widthout: GLint;
heightout: GLint; typeout: GLenum;
var dataout): INT;

stdcall; external '‘GLU32.DLL";

int gluScalelmage(
GLenum format,
GLint widthin, GLint heightin,
GLenum typein, const void *datain,
GLint widthout, GLint heightout,
GLenum typeout, void *dataout );

b
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GL_COLOR_INDEX, GL_STENCIL_INDEX, GL DEPTH COMPONENT, GL_RED, GL GREEN, GL BLUE,

GL_ALPHA, GL_RGB, GL_RGBA, GL_BGR EXT, GL BGRA EXT, GL_LUMINANCE, and
GL_LUMINANCE_ALPHA.
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GL_UNSIGNED_BYTE, GL_BYTE, GL_BITMAP, GL_UNSIGNED_SHORT, GL_SHORT,
GL_UNSIGNED_INT, GL_INT, or GL_FLOAT.
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GL_UNSIGNED_BYTE, GL_BYTE, GL_BITMAP, GL_UNSIGNED_SHORT, GL_SHORT,
GL_UNSIGNED_INT, GL_INT, or GL_FLOAT.
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unit Ch08;
interface
uses
Windows, Messages, SysUtils, Classes, Graphics, Controls,
Forms, Dialogs, OpenGL, SPF, ExtCtrls ;
type
TForm1 = class(TForm)
Timerl: TTimer;
Imagel: TImage;
procedure FormResize(Sender: TObject);
procedure FormDestroy(Sender: TObject);
procedure FormCreate(Sender: TObject);
procedure FormPaint(Sender: TObject);
procedure TimerlTimer(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }
end;
var
Forml: TForm1;
implementation
{$R *.DFM}
var
f Hdc : Longlnt;

procedure glGenTextures(n: GLsizei;

var textures: GLuint); stdcall; external opengl32;
procedure gIBindTexture(target: GLenum;

texture: GLuint); stdcall; external opengl32;
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// The gluBuild2DMipmaps declaration in the Delphi 4 version
//of the OpenGL unit was improperly declared. I've redeclared it here:
function gluBuild2DMipmaps(target: GLenum;
components, width, height: GLint;
format,atype: GLenum;
Data: Pointer): GLint; stdcall; external glu32;
var
xrot: GLfloat; // X Rotation
yrot: GLfloat; // Y Rotation
const
z: GLfloat = -5.0; // Depth Into The Screen
LightAmbient: array [0..3] of GLfloat = ( 0.5, 0.5, 0.5, 1.0 );
LightDiffuse: array [0..3] of GLfloat = ( 1.0, 1.0, 1.0, 1.0 );
LightPosition: array [0..3] of GLfloat = ( 0.0, 0.0, 2.0, 1.0 );
filter: GLuint = 0; // Which Filter To Use
var
texture: array [0..2] of GLuint; // Storage for 3 textures

procedure getRGB(num : Longint; varr, g, b : Integer);
begin
// extract R,G,B from a long format RBG
b := Trunc((hum And 16711680)/ 65536) ;
g := Trunc((num And 65280)/ 256 );
r:= num And 255 ;
End;

// Load Bitmaps And Convert To Textures
procedure LoadGLTextures (pctPicToLoad : TImage );
var
X, Y : Longlint;
¢ , bitmapWidth, bitmapHeight : Longint ;
Red , Green , Blue : Integer ;
texturel: array[0..63,0..63,0..2] of GLubyte;
begin
// Load Texture
pctPicToLoad.AutoSize := True ;
bitmapHeight := pctPicToLoad.Height ; // Set the array
bitmapWidth := pctPicToLoad.Width ; // size.

For x := 0 To bitmapWidth-1 do
Fory := 0 To bitmapHeight-1 do

begin
¢ := ColorToRGB(pctPicToLoad.Canvas.Pixels[x,y]);
getRGB(c,Red,Green,Blue);
texturel[ x, bitmapHeight -y - 1,0] := Red ; //GetRed
texturel[ x, bitmapHeight - y - 1,1] := Green ; //GetGreen
texturel[ x, bitmapHeight -y - 1,2] := Blue ; //GetBlue

end;

pctPicToLoad.Visible:=false;
if not Assigned( @texturel ) then Halt(1);
// Create Nearest Filtered Texture
glGenTextures(3, texture[0]);

glBindTexture(GL_TEXTURE_2D, texture[0]);
glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_NEAREST);
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glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_NEAREST);
glTexImage2D(GL_TEXTURE_2D, 0, 3, bitmapWidth, bitmapHeight,
0, GL_RGB, GL_UNSIGNED_BYTE, @texturel);

// Create Linear Filtered Texture

gIBindTexture(GL_TEXTURE_2D, texture[1]);
glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_LINEAR);
glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,GL_LINEAR);
glTexlmage2D(GL_TEXTURE_2D, 0, 3, bitmapWidth, bitmapHeight ,

0, GL_RGB, GL_UNSIGNED_BYTE, @texturel);

// Create MipMapped Texture
gIBindTexture(GL_TEXTURE_2D, texture[2]);
glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MAG_FILTER,GL_LINEAR);
glTexParameteri(GL_TEXTURE_2D,GL_TEXTURE_MIN_FILTER,
GL_LINEAR_MIPMAP_NEAREST);
gluBuild2DMipmaps(GL_TEXTURE_2D, 3, bitmapWidth, bitmapHeight,
GL_RGB, GL_UNSIGNED_BYTE, @texturel);
end;

// This Will Be Called Right After The GL Window Is Created
procedure InitGL(Width: GLsizei; Height: GLsizei);
begin
LoadGLTextures(forml1.Imagel); // Load The Texture(s)
glEnable(GL_TEXTURE_2D); // Enable Texture Mapping
// This Will Clear The Background Color To White

glClearColor(1.0, 1.0, 1.0, 0.0);
glClearDepth(1.0); // Enables Clearing Of The Depth Buffer
glDepthFunc(GL_LESS);  // The Type Of Depth Test To Do
glEnable(GL_DEPTH_TEST); // Enables Depth Testing
glShadeModel(GL_SMOOQOTH); // Enables Smooth Color Shading

glMatrixMode(GL_PROJECTION);
glLoadldentity(); // Reset The Projection Matrix

// Calculate The Aspect Ratio Of The Window
gluPerspective(45.0,Width/Height,0.1,100.0);

gIMatrixMode(GL_MODELVIEW);

glLightfv(GL_LIGHT1, GL_AMBIENT, @LightAmbient);
glLightfv(GL_LIGHT1, GL_DIFFUSE, @LightDiffuse);
glLightfv(GL_LIGHT1, GL_POSITION,@LightPosition);
glEnable(GL_LIGHT1);

end;

procedure DrawGLScene();

begin
// Clear The Screen And The Depth Buffer
glClear(GL_COLOR_BUFFER_BIT or GL_DEPTH_BUFFER_BIT);
glLoadldentity(); // Reset The View
glTranslatef(0.0,0.0,2);

glRotatef(xrot,1.0,0.0,0.0);
glRotatef(yrot,0.0,1.0,0.0);

gIBindTexture(GL_TEXTURE_2D, texture[filter]);
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gIBegin(GL_QUADS);
// Front Face
gINormal3f( 0.0, 0.0, 1.0);
glTexCoord2f(0.0, 0.0); glVertex3f(-1.0, -1.0, 1.0);
glTexCoord2f(1.0, 0.0); glVertex3f( 1.0, -1.0, 1.0);
glTexCoord2f(1.0, 1.0); glVertex3f( 1.0, 1.0, 1.0);
glTexCoord2f(0.0, 1.0); glVertex3f(-1.0, 1.0, 1.0);
// Back Face
gINormal3f( 0.0, 0.0,-1.0);
glTexCoord2f(1.0, 0.0); glVertex3f(-1.0, -1.0, -1.0);
glTexCoord2f(1.0, 1.0); glVertex3f(-1.0, 1.0, -1.0);
glTexCoord2f(0.0, 1.0); glVertex3f( 1.0, 1.0, -1.0);
glTexCoord2f(0.0, 0.0); glVertex3f( 1.0, -1.0, -1.0);
// Top Face
gINormal3f( 0.0, 1.0, 0.0);
glTexCoord2f(0.0, 1.0); glVertex3f(-1.0, 1.0, -1.0);
glTexCoord2f(0.0, 0.0); glVertex3f(-1.0, 1.0, 1.0);
glTexCoord2f(1.0, 0.0); glVertex3f( 1.0, 1.0, 1.0);
glTexCoord2f(1.0, 1.0); glVertex3f( 1.0, 1.0, -1.0);
// Bottom Face
gINormal3f( 0.0,-1.0, 0.0);
glTexCoord2f(1.0, 1.0); glVertex3f(-1.0, -1.0, -1.0);
glTexCoord2f(0.0, 1.0); glVertex3f( 1.0, -1.0, -1.0);
glTexCoord2f(0.0, 0.0); glVertex3f( 1.0, -1.0, 1.0);
glTexCoord2f(1.0, 0.0); glVertex3f(-1.0, -1.0, 1.0);
// Right face
gINormal3f( 1.0, 0.0, 0.0);
glTexCoord2f(1.0, 0.0); glVertex3f( 1.0, -1.0, -1.0);
glTexCoord2f(1.0, 1.0); glVertex3f( 1.0, 1.0, -1.0);
glTexCoord2f(0.0, 1.0); glVertex3f( 1.0, 1.0, 1.0);
glTexCoord2f(0.0, 0.0); glVertex3f( 1.0, -1.0, 1.0);
// Left Face
gINormal3f(-1.0, 0.0, 0.0);
glTexCoord2f(0.0, 0.0); glVertex3f(-1.0, -1.0, -1.0);
glTexCoord2f(1.0, 0.0); glVertex3f(-1.0, -1.0, 1.0);
glTexCoord2f(1.0, 1.0); glVertex3f(-1.0, 1.0, 1.0);
glTexCoord2f(0.0, 1.0); glVertex3f(-1.0, 1.0, -1.0);

glEnd();

swapBuffers(f_Hdc);
end;

procedure TForml.FormResize(Sender: TObject);
begin
wglMakeCurrent(f_Hdc,hrc); //activate the RC
/1 Prevent A Divide By Zero If The Window Is Too Small
if (Height=0) then Height:=1;
// Reset The Current Viewport And Perspective Transformation
glViewport(0, 0, Width, Height);
glMatrixMode(GL_PROJECTION);
glLoadldentity();
gluPerspective(45.0,Width/Height,0.1,100.0);
gIMatrixMode(GL_MODELVIEW);
InvalidateRect(Handle, nil, False);// DrawGLScene; Draw the scene.
end;

procedure TForml1.FormDestroy(Sender: TObject);
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begin
CleanUp(f_Hdc);// Clean up and terminate.
end;

procedure TForml.FormCreate(Sender: TObject);
begin
f Hdc := GetDC(handle);
SetDCPixelFormat(f_Hdc,16,16);// Create a rendering context.
InitGL(width,height);
{
// loading the texture from file
if OpenPictureDialogl.Execute then
begin
Imagel.AutoSize := True;
Imagel.Picture.LoadFromFile (OpenPictureDialogl.FileName);
end
else
halt(1);
}

end;

procedure TForml.FormPaint(Sender: TObject);
begin

DrawGLScene();

wglMakeCurrent(f_Hdc,hrc); //activate the RC
end;

procedure TForm1.TimerlTimer(Sender: TObject);
begin

z:=z-0.05 ;

if z<=-10 then

filter:=filter+1;
if (filter>2) then filter:=0;
end;
xrot := xrot + 3 ;
yrot :=yrot + 3 ;
Application.ProcessMessages; //DoEvents
InvalidateRect(Handle, nil, False);// DrawGLScene();

end;
end.
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{

// loading the texture from file
if OpenPictureDialogl.Execute then
begin
Imagel.AutoSize := True;
Imagel.Picture.LoadFromFile (OpenPictureDialogl.FileName);
end
else
halt(1);



