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Procedure glTranslatef(
X: GLfloat; y: GLfloat; z: GLfloat);
stdcall; external 'OPENGL32.DLL’;

void glTranslatef(
GLfloat x, GLfloat y, GLfloat z);

sla paidez gy ox. oS o s JLED Guw il Hu |y ola pw sile giTranslatef oG

. diieea JEBI

JES o 5Ls

Lo e e B )
L I s Y T s |
(o B e R =
s T




Yy LA@L&AS@JLJJQ&:LG:\GJ@JJ@J|J&1|&4~‘)§_‘:JL€A’J¢A§

MJ_;‘J/"¢%CAA_M4_:J_;|J \ bJ‘_\.\“LﬁCAS)Au.u.u glTranslatef(-1,0,-6); C_sl:s JBGs LS‘)-‘
¢J\}iwbdu:\.¢.u‘c_\l:\ui‘)“ls:\.c@J‘}ﬁbwy‘)w&j‘)‘;s‘);@.&\jmd;‘dw

cla S5k al ol I 1y (s 58 Ol 85 e glloadidentity ol 1 suliiad b
:OpenGL 3 &daass

650 o) pialad ) Jud (o ddaiy K JlEml gl Projection’ dlastie 5ol (sla s s3le 3 OpenGL
DB 5 (saas dw slin el S 38 S S5 K Projection G yile . oK e soliiil ( dadin
sl il SIS el alasl (615 - (0908 saea) SIS oo Gl ) sars 99 4adie S (555 o ol
osieun 3 5l Gl (glon - asas HudS aaal s e |, Projection (s yile 4S 4 gk 436K OpenGL 4
sulii s )58 oo 1 oS s sl usew - 8 g (oo suldicl gIMatrixMode(GL_PROJECTION);
()= Projection . =8, S s nd Lu L] g5 S ¢ uly alasl gluOrtho2D L glortho sl 53 )
aKZ_..uAJ\éi\)ﬁj_‘iu_oc_BbQTJauggi\ﬁ&gawg&aﬁjje¢a§)a@gsf
slidl bl Huas 5 o)y 00 ¢ JEI (g 5 OpenGL o 4S (s S s yike . 05, o0 LIS (olaliin
JE o puwle oo 5l elila 5u ModelView (s Sle . 3 5la Al ModelView o g o 458 S 51,
Lo 5a 1) ety (LSe 5wl oo wo G Sl « S5l G sile - sl sud JSES (s ile S
83, @dlbyu by e ol Lol LIS 5809 Juo uile ags puwile . S o Gadidio (gars 4w

JPJJ‘U‘@‘H‘JSS‘HMJHJ‘fl A‘L;‘ ’:4 '“6‘ :.AJJJ“)_]T\Q

s oo 438 K S gIMartixMode(GL_MODELVIEW);

:0peNGL u dul of JIsulil aveu yi JSau pal g3

&8 Oy Se 8 4 s C ol aed s

type PGLfloat = ~GLfloat;
Procedure glRectf(

x1: GLfloat; y1: GLfloat;

x2: GLfloat; y2: GLfloat);
stdcall; external 'OPENGL32.DLL";
Procedure glRectfv(

v1: PGLfloat; v2: PGLfloat);

stdcall; external 'OPENGL32.DLL’;

void glRectf(
GLfloat x1, GLfloat y1,
GLfloat x2, GLfloat y2);

void glRectfv(
const GLfloat *v1,
const GLfloat *v2);
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glBegin(GL_POLYGON);
glVertex2(x1, y1);
glVertex2(x2, y1);
glVertex2(x2, y2);
glVertex2(x1, y2);
glEnd();
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Procedure glPointSize( size: GLfloat);
stdcall; external 'OPENGL32.DLL’;

void glPointSize( GLfloat size );
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Procedure glLineWidth(width: GLfloat);
stdcall; external 'OPENGL32.DLL';

void glLineWidth( GLfloat width );
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type UNSIGNED_SHORT = Word;
type INT = Integer;
type GLint = INT;
type GLushort = UNSIGNED_SHORT;
Procedure glLineStipple(

factor: GLint; pattern: GLushort);
stdcall; external 'OPENGL32.DLL’;

void glLineStipple(
GLint factor, GLushort pattern);
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unit ch04;
interface
uses

Windows, Messages, SysUtils, Classes, Graphics, Controls,
Forms, Dialogs, OpenGL, SPF;
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type

TForm1 = class(TForm)
procedure FormCreate(Sender: TObject);
procedure FormDestroy(Sender: TObject);
procedure FormPaint(Sender: TObject);
procedure FormResize(Sender: TObject);

private
{ Private declarations }

public
{ Public declarations }

end;

var
Forml: TForm1;

implementation
{$R *.DFM}

var
f Hdc : Longlint;

procedure InitGL; /1 All Setup For OpenGL Goes Here
begin
// select clearing color
glClearColor( 1.0, 1.0, 1.0, 0);
glShadeModel (GL_FLAT);
glMatrixMode(GL_PROJECTION);
glLoadldentity();
end;

procedure drawOneLine(x1,y1,x2,y2 : single);
begin
gIBegin(GL_LINES);
glVertex2f(x1,yl); glVertex2f(x2,y2);
glEnd();
end;

procedure DrawGLScene();
// Here's Where We Do All The Drawing!!!
var i: integer;
begin
glClear (GL_COLOR_BUFFER_BIT);
{/* select black for all lines */}
glColor3f (0.0, 0.0, 0.0);

glLoadldentity();
glEnable (GL_LINE_STIPPLE);
glLineStipple (1, $0101); // dotted
for i:z=-9 to 9 do
begin
drawoneline(i,-9,i,9);
drawoneline(-9,i,9,i);
end;
glDisable (GL_LINE_STIPPLE);

glLoadldentity();
// Translate the object
glTranslatef (-5, 5, 0);
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//Draw the verticies connected according to the GL_LINES primitive
gIBegin(GL_LINES);

glVertex2f( -1, 1); // Vertex 1

glVertex2f( 2, 2); // Vertex 2

glVertex2f( 0, 0); // Vertex 3

glVertex2f( 1, -1); // Vertex 4

glVertex2f( -2, -2); // Vertex 5
glEnd();

glLoadldentity(); //reset or going back to origin.
glTranslatef (0, 5, 0); // going to new origin.

glBegin (GL_LINE_STRIP);
glVertex2f (-1, 1); glVertex2f (2, 2);
glvertex2f (0, 0); glVertex2f (1, -1);
glVertex2f (-2, -2);

glEnd();

glLoadldentity();
glTranslatef (5, 5, 0);

glBegin (GL_LINE_LOOP);
glVertex2f (-1, 1); glVertex2f (2, 2);
glvertex2f (0, 0); glVertex2f (1, -1);
glVertex2f (-2, -2);

glEnd();

glLoadldentity();
glTranslatef (-5, 0, 0);

gIBegin (GL_POLYGON);
glVertex2f (-1, 1); glVertex2f (2, 2);
glvertex2f (0, 0); glVertex2f (1, -1);
glVertex2f (-2, -2);

glEnd();

glLoadldentity();
glTranslatef (0, O, 0);

glBegin (GL_QUADS);
glVertex2f (-1, 1); glVertex2f (2, 2);
glvertex2f (0, 0); glVertex2f (1, -1);
glVertex2f (-2, -2);

glEnd();

glLoadldentity();
glTranslatef (5, 0, 0);

glBegin (GL_QUAD_STRIP);
glVertex2f (-1, 1); glVertex2f (2, 2);
glvertex2f (0, 0); glVertex2f (1, -1);
glVertex2f (-2, -2);

glEnd();

glLoadldentity();
glTranslatef (-5, -5, 0);

giBegin (GL_TRIANGLES);
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glVertex2f (-1, 1); glVertex2f (2, 2);
glvertex2f (0, 0); glVertex2f (1, -1);
glVertex2f (-2, -2);

glEnd();

glLoadldentity();
glTranslatef (0, -5, 0);

gIBegin (GL_TRIANGLE_STRIP);
glVertex2f (-1, 1); glVertex2f (2, 2);
glvertex2f (0, 0); glVertex2f (1, -1);
glVertex2f (-2, -2);

glEnd();

glLoadldentity();
glTranslatef (5, -5, 0);

glBegin (GL_TRIANGLE_FAN);
glVertex2f (-1, 1); glVertex2f (2, 2);
glvertex2f (0, 0); glVertex2f (1, -1);
glVertex2f (-2, -2);

glEnd ();

glFlush ();
end;

procedure TForml.FormCreate(Sender: TObject);
begin
// Create a rendering context.
f Hdc := GetDC(handle);
SetDCPixelFormat(f_Hdc,16,16);
InitGL;
end;

procedure TForml1.FormDestroy(Sender: TObject);
begin

CleanUp(f_Hdc);// Clean up and terminate.
end;

procedure TForml.FormPaint(Sender: TObject);
begin
wglMakeCurrent(f_Hdc,hrc); //activate the RC
DrawGLScene;// Draw the scene.
end;

procedure TForm1.FormResize(Sender: TObject);
begin
// Redefine the viewing volume and viewport
//when the window size changes.
wglMakeCurrent(f_Hdc, hrc);
/1 Now, set up the viewing area-select the full client area
glViewport( 0, 0, Width , Height);
// Choose the projection matrix to be the matrix
// manipulated by the following calls
gIMatrixMode (GL_PROJECTION);
// Set the projection matrix to be the identity matrix
glLoadldentity();
// Define the dimensions of the Orthographic Viewing Volume
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glOrtho (-13, 13, -13, 13, -13, 13);
/! gluOrtho2D(-9, 9, -9, 9);
// Choose the modelview matrix to be the matrix
// manipulated by further calls
glMatrixMode (GL_MODELVIEW); // this is Necessary for glTranslatef !

DrawGLScene();
end;
end.
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Procedure glPolygonStipple(
mask: PGLubyte);
stdcall; external 'OPENGL32.DLL’;

void glPolygonStipple(
const GLubyte *mask );
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unit alakiGL;
interface
uses

Windows, Messages, SysUtils, Classes, Graphics,
Controls, Forms, Dialogs, OpenGL, SPF;

type
TForml1 = class(TForm)

procedure FormCreate(Sender: TObject);
procedure FormDestroy(Sender: TObject);
procedure FormPaint(Sender: TObject);
procedure FormResize(Sender: TObject);

private

{ Private declarations }

public

{ Public declarations }

end;

var
Forml: TForm1,

/1 hrc: HGLRC; // Permanent Rendering Context
fly : array[0..127] of GLubyte =(

$00, $00, $00, $00, $00, $00, $00, $00,
$03, $80, $01, $CO, $06, $CO, $03, $60,
$04, $60, $06, $20, $04, $30, $0C, $20,
$04, $18, $18, $20, $04, $0C, $30, $20,
$04, $06, $60, $20, $44, $03, $CO, $22,
$44, $01, $80, $22, $44, $01, $80, $22,
$44, $01, $80, $22, $44, $01, $80, $22,
$44, $01, $80, $22, $44, $01, $80, $22,
$66, $01, $80, $66, $33, $01, $80, $CC,
$19, $81, $81, $98, $0C, $C1, $83, $30,
$07, $el, $87, $e0, $03, $3f, $fc, $cO,

$03, $31, $8c, $c0, $03, $33, $cc, $cO,

$06, $64, $26, $60, $0c, $cc, $33, $30,

$18, $cc, $33, $18, $10, $c4, $23, $08,

$10, $63, $C6, $08, $10, $30, $0c, $08,
$10, $18, $18, $08, $10, $00, $00, $08);
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halftone : array[0..127] of GLubyte =(
SAA, SAA, SAA, $AA, $55, $55, $55, $55,
SAA, SAA, SAA, $AA, $55, $55, $55, $55,
SAA, SAA, SAA, $AA, $55, $55, $55, $55,
SAA, SAA, SAA, $AA, $55, $55, $55, $55,
$AA, SAA, SAA, $AA, $55, $55, $55, $55,
$AA, SAA, SAA, $AA, $55, $55, $55, $55,
$AA, SAA, SAA, $AA, $55, $55, $55, $55,
$AA, SAA, SAA, $AA, $55, $55, $55, $55,
$AA, SAA, SAA, $AA, $55, $55, $55, $55,
$AA, SAA, SAA, $AA, $55, $55, $55, $55,
$AA, SAA, SAA, $AA, $55, $55, $55, $55,
SAA, SAA, SAA, $AA, $55, $55, $55, $55,
$AA, SAA, SAA, $AA, $55, $55, $55, $55,
$AA, SAA, SAA, $AA, $55, $55, $55, $55,
$AA, SAA, SAA, $AA, $55, $55, $55, $55,
$AA, $AA, SAA, $AA, $55, $55, $55, $55);

implementation
{$R *.DFM}

var
f Hdc : Longlnt;

procedure InitGL; /1 All Setup For OpenGL Goes Here
begin
// select clearing color
glClearColor( 1.0, 1.0, 1.0, 0);
glShadeModel (GL_FLAT);
end;

procedure drawOneLine(x1,y1,x2,y2 : single);
begin
gIBegin(GL_LINES);
glVertex2f(x1,yl); glVertex2f(x2,y2);
glEnd();
end;

procedure DrawGLScene();
// Here's Where We Do All The Drawing!!!
begin
glClear (GL_COLOR_BUFFER_BIT);
{/* select black for all lines */}
glColor3f (0.0, 0.0, 0.0);

{/* draw one solid, unstippled rectangle, */

/* then two stippled rectangles */}
glRectf (25.0, 25.0, 125.0, 125.0);
glEnable (GL_POLYGON_STIPPLE);
glPolygonStipple(@fly);
glRectf (125.0, 25.0, 225.0, 125.0);
glPolygonStipple (@halftone);
glRectf (225.0, 25.0, 325.0, 125.0);
glDisable (GL_POLYGON_STIPPLE);

glFlush ();

end;
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procedure TForml.FormCreate(Sender: TObject);
begin
f Hdc := GetDC(handle);
// Create a rendering context.
SetDCPixelFormat(f_Hdc,16,16);
InitGL;
end;

procedure TForm1.FormDestroy(Sender: TObject);
begin

// Clean up and terminate.

CleanUp(f_Hdc);
end;

procedure TForml.FormPaint(Sender: TObject);

begin
// Draw the scene.
wglMakeCurrent(f_Hdc,hrc); //activate the RC
DrawGLScene;

end;

procedure TForm1.FormResize(Sender: TObject);

begin
// Redefine the viewing volume and viewport
//when the window size changes.
wglMakeCurrent(f_Hdc, hrc);
/1 Now, set up the viewing area-select the full client area

glViewport( 0, 0, Width , Height);

// Choose the projection matrix to be the matrix
// manipulated by the following calls
gIMatrixMode (GL_PROJECTION);
glLoadldentity ();
gluOrtho2D (0.0, width, 0.0, height);
DrawGLScene();

end;

end.
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{error checking}

errorCode:=glGetError;

if errorCode <> GL_NO_ERROR then

raise Exception.Create('Error..."#13+gluErrorString(errorCode));



