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2.1 OpenGL Ofgt ?
2.1.1 OpenGLS &S

ST A0

H23 = 3% S22 /s & e A 2tolEeel
- JciEA SHEH0 CHE AZEN UHHIOIA
- CU C++1t 22 Z22 A0 ote
- JefEA SIEFNM & REE = US
- C 20 Jlgt etolEedel
— otEf JIBF OFIEA
- ZAl 2% (Immediate mode) Dt
B A 2lolEeiel = 4= I &4
— Primitive functions : %2 1&g 24Q10t ?
=&, &2ZE, ALY, T 2Y
- Attribute functions : HZEH g AQIIt 7
= MA WE 22 d22 M, e 3| S
- Viewing functions : JtHictE HEAH CIE 24CI0t ?
= Jtoiletel RAXI, 2E
- Transformation functions : HE&= HEHN Xelg eIt ?
= IXHE, AI|HE, FHHE EHHE
- Input functions @ YEE HEN OISE It ?
= 0IRAQ I(R)S HE, 5 02, 2L, X0|AE
— Control functions : 25=SE HEH 22lg AQIt ?
= A& A7, AXl, OIHE Xl U

2.1.2 OpenGL 2t01Edel &

B GL (Graphics Library): XN

- HO|IY

H GLU

B GLUT(OpenGL Utility Toolkit) : =2 ZHZUHA AIS

A=

=ZF 3 TEoz AHE J|2 ddEA 2tolEHeal
gl--—-—- 2 AI&, 0l) glColor(1.0, 0.0, 0.0);

(OpenGL Utility Library) : 115
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- OIHE Hel
- HEJIY : glut—--2 AlE, 0f) glutMainLoop();

2.2 OpenGL JI12 =X

221 =¥
OpenGL A& 8 LIS E S A Co Azd C AN &OIA
GLbyte 8-bit integer signed char b
GLshort 16-bit integer short S
GLint, GLsizei 32-hit integer long i
GLfloat, GLclampf 32-bit floating point float f
GLdouble, GLclampd 64-bit floating point double d
GLubyte, GLboolean 8-bit unsigned integer unsigned char ub
GLushort 16-bit unsigned integer unsigned short us
GLuint, GLenum, ) : . . .
o 32-bit unsigned integer unsigned long ui
GLbitfield
222 g 98 7=
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o) glColor3f(1.0, 0.0, 0.0)
W gl : GL 2t0|E2{2| &4+¢
W Color : MAHQ 23S 422 90| (B 2ZXes HWRKZ AIESHL)
W 3:3J2 2XE Z2TH= 20| (red, green, blue)

Bf: 20X=s AXUS2 float 412 AN=eSHES 20|

223 OpenGL ZZ2 18 OlHE S8t Ol dH

#include <windows.h>
#include <gl/glut.h> // (or others, depending on the system in use)

void init (void) {
glClearColor (1.0, 1.0, 1.0, 0.0) ; // Set display-window color to white.
glMatrixMode (GL_PROJECTION); // Set projection parameters.
gluOrtho2D (0.0, 200.0, 0.0, 150.0);

void RenderScene (void) {



glClear (GL_COLOR_BUFFER_BIT); // Clear display window.
glColor3f(1.0, 0.0, 0.0); // Set line segment color to red.

glBegin (GL_LINES);

glVertex2i (180, 15); // Specify line-segment geometry.

glVertex2i (10, 145);
glEnd();

glFlush (); // Process all OpenGL routines as quickly as possible.

void main (int argc, char** argv) {
glutlnit (&argc, argv); // Initialize GLUT.

glutinitDisplayMode (GLUT_SINGLE | GLUT_RGB); // Set display mode.
glutinitWindowPosition (50, 100); // Set top-left display-window position.
glutinitWindowSize (400, 300); // Set display-window width and height.
glutCreateWindow ("An Example OpenGL Program™); // Create display window.

init(); // Execute initialization procedure.

glutDisplayFunc (RenderScene); // Send graphics to display window.

glutMainLoop(); // Display everything and wait.
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#include <windows.h>
#include <gl/glut.h>

"windows.h"et= Sl OIS 2= &
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void main (int argc, char** argv) {
glutlnit (&argc, argv); // Initialize GLUT.

glutinitDisplayMode (GLUT_SINGLE | GLUT_RGB); // Set display mode.
glutinitWindowPosition (50, 100); // Set top-left display-window position.

glutinitWindowSize (400, 300); // Set display-window width and height.

glutCreateWindow ("An Example OpenGL Program"); // Create display window.

init(); // Execute initialization procedure.

glutDisplayFunc (lineSegment); // Send graphics to display window.

glutMainLoop(); // Display everything and wait.

}
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B RenderScene 2 &

void RenderScene (void) {
glClear (GL_COLOR_BUFFER_BIT); // Clear display window.
glColor3f(1.0, 0.0, 0.0); // Set line segment color to red.
glBegin (GL_LINES);
glVertex2i (180, 15); // Specify line-segment geometry.
glVertex2i (10, 145);
glEnd();
glFlush (); // Process all OpenGL routines as quickly as possible.

}

0l F20AME Z2HMHIt JdeldX ot SMES 2HS0A s SH0I0h main F20AE 1
cldXAt ol SHE <ol dMHQ #HEE FAdole g SUH 0 FE2 ddHHA T2 )89
20l scenes Y dols X222 UEWLIX ol ZE =HE ARSH OFs XO0ICh d22=2
OpenGLS| HEE2 &+=50l OIRUA HE&Z= HO0ICH 2 MHME 2ol 2FHotH, &M JdHAM U
= 180l MEEHO U=s Color bufferE KL= HPS of= glClear &+ B &5l BI2HMS
JEXILD (180.15)0IA E&0t0 (10.145)01 2Lt 2= cdle =5 ot =HO UACH =LA
TZ2Jd2 UWRHCZ 0d JHe FEsSsS =XHSZ XHildts dEdHE IolZetelsS ArEstth
OpenGl ZHE =2 A0l MEEO QUCHIE OpenGL Ect0IHIIF QEE O JHe =S SHHEN Hel
otAl =Lt Oleiet 2 AlSotH 4501 =M S8 =2ME 18 Hile =2 s E &
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void init (void) {
glClearColor (1.0, 1.0, 1.0, 0.0) ; // Set display-window color to white.
glMatrixMode (GL_PROJECTION); // Set projection parameters.
gluOrtho2D (0.0, 200.0, 0.0, 150.0);

Ol 220AME OpenGLEl AEISS ZJ13F B0} window?l HIEFMS Of M0=2 & X, Jtoatel ¢
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2.3 OpenGL &X
2.3.1 OpenGL Setup &

(D Microsoft visual studio 6.0 O0l& BHHES AXISHCE 0101 X0 ACHH C:\..\Microsoft Visual
studio\WVC98\INCLUDE\GL Z 0l gl.h, glaux.h, glu.h IMYS0| Q=X 0I5,

@ glut 2t0IE22IE http://www.opengl.org/resources/libraries/glut/glut_downloads.html Gl Al glut
clolEdelE OR2=ZE &ttt

® Microsoft visual studioS &85t CH2Z2E8F GLUT-3.7E2H2 Z2E XIFMHELL.

2.3.2 GLUT ctolE=el Ozt utd

@ http://www.opengl.org/resources/libraries/glut/glut_downloads.html £ 2 E6t0 ContentsS = 0f
LI2tRJA= GLUT for Microsoft Windows 95 & NT usersE 26t CtS &0 201 342 &3
& ziptdsS US2 S Stih

glut37.zip, glut37data.zip, glutdlis37beta.zip

GLUT for Microsoft Windows 9X, ME, 2000, NT & XP users

Mate Robins and Paul Mayfield with help from Layne Christensen have implemented the original
wersion of GLUT for Win32 (Windows 9598 Me NT 2000 xF). Here's a link to their GLUT for
Windows web page. These pages include GLUT for Wwin32 dll, lib and header file {everything you
need to get started programming with GLUT) and GLUT source code distribution {including a whole
slewi of great example programs + data).

The most signficant update to GLUT is the integration of the X “Window System and YWwin32
wersions of GLUT in a single source tree. GLUT works for either Win32 ar X711 now. MNate Robins
deserves the credit for this merging. To help Win32 users better utilize GLUT, PC-style . z1r files
are available for download.

Download the zipped GLUT 3.7 source code dlstrlbutlo
Download the GLUT 3 7 image datafile distribution'

You will need a PC unzip utility that understands long file names to unzip these files
correctly. Once you have the file unzipped, consult the README . win file.

If wou want just the GLUT h .oLL files all pre-compiled for Intel platforms,
you can simply download thg glutdlls37heta. ziglfile (149 kilobytes).

You can still download the previous version, GLUT 3.6

Download the zipped GLUT 3.6 source code distribution: glut3e. zip
Download the GLUT 3.6 image datafile distribution: glutzedata. zip
Download the GLUT 3.6 headers and pre-compiled libraries: glutdl1s36. zip

You can also download pre-compiled GLUT 3.6 libraries for Wvindows NT Alpha platforms by
downloading glutdllsalpha. zip (82 kilobytes) GLUT for Alpha guestions should be directed to
Richard Readings (readings@ren. dec. com)

@ glut37.zip, glut37data.zip €= ol Mot glut-3.7ZCE MAHSHCH(0 D\glut-3.7 B22 2=0|
SR04 OHy)
@ glutdlls37beta.zip 2= SHMSIH LSS A& S,
*lib > D:\glut-3.7\lib\glut
glut.h = VC98\Include\GL
glut.dll > C:\WINNT\system32
glut32.dll - C:\WINNT\system32
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@ Microsoft visual studio &&5l10 GLUT-3.72C2 HZE XI&GHOL
(® Microsoft visual studio®] Option 0= & &

B Hi=HI A Tools ——> Options..E& 2&

® slEmy 2=z 4%
= Option & 0lI5=0IA directories &4
= show directories for O Al include files < &4
B npewHH E 2¢
[Optons . A F. |

Editor | Tabs | Debug | Compatibility | Build Directories | Source| [1]]

Platform: Show directories for:
|win32 =] |include files =l
Directories: mx + +

C:#Program Files#Microsoft Visual Studio#DFI8#IMSL#Include
C:#Proqram Files#Microsoft Visual Studio#VC98Hinclude
C:#Program Files#Microsoft Visual Studio##DF98#include
C:#Program Files#Microsoft Visual StudioWVCIBHMFCHINCLUDE

C:ﬂPmiram FilesiMicrosoft Visual Studio#VCIBHATLHINCLUDE

m ot 32 #J| ol ... 2=
Options a3 i —[—IT =
Editor | Tabs | Debug | Compatibility | Build Dircctories | Source

Platform: Show directories for:
|win32 =] |include files |
Directories: DX+ 4

C:##Program Files#Microsoft Visual Studio#DFI8#IMSL#Include
C:WProgram Files¥Microsoft Visual StudioWVC98#Include
C:#Program Files#Microsoft Visual Studio#DF98#Include
C:WProgram Files#Microsoft Visual StudiotVCI8HMFCHINCLUDE

| 0K I Cancel
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I% [DMGLUT-3.7HINCLUDEHGL cancel |
in.

& du =] Network...
Dire: | &= GLUT-3.7 ER
Tow  LC2INCLUDE

B

Lo
L

Drives:
[=d:

Ll

@ ctolBefel 32 &3
m Option & 0Oil5=0l A directories & €4
® Show directories forOl M Library filesE &€, new 22

Options I 21z
Editor | Tabs | Debug | Compatibility | Build Directories | Source (]3]

Platform: Show directories for:
|win32 x| |Library files =l
Directories: jiﬂ X+ 4

¥

C:#Program Files#Microsoft Yisual StudioHDFISHIMSLHLIb
C:#Program Files#Microsoft Visual StudioWvC98#Lib
C:#Program Files#Microsoft Yisual StudioHDFI8#Lib

C:HPmilam FilesWMicrosoft Visual StudioWVC98#MFCHLIB

| 0K I Cancel

m library I S22 AZE | <o 2

Options

2 xj
Editor | Tabs | Debug | Compatibility | Build Directories | Source [7]5)

Platfarm: Show directories for:
|win32 = |Library files =
Directories: X 4+

C:#Program Files#Microsoft Visual StudioWDF3BWIMSL#LIb
C:#Program FilesWMicrosoft Yisual StudioWYCI8#Lib
C:#Program Files#Microsoft ¥isual StudioDF98HLib
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m g 20l glut32lib It U= SHE Z0t 2=

C x| 2x
Edite  Directory name: E ]
Brath |D:ﬂGLUT-3.?ﬂLIBNGLUr Cancel
Win: _;|
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2.3.4 Visual C++0lH2S =

@ OIK Z=27eHY (The display window and line segment 2t D)
BOMH Z2OEs Ass 2

1 &n Example OpenGL Program i =10l x|

@ Project 2tE7|
m [File] B2 newE Z2&%0ol0{ Z2HE d44d
m Project® win32 console Application

B Project namedt ZZ2HE [t =0|

f:
J

ACES ] Other Documents ‘

1chapter2
Lugation;
|F:ttcadingtchapize? J

& Creale new workspace
 Add 1o curren! workspace
= Dependency of.

Opengl d

Platiorms:
Win32

K| I+]

0K Cancel




B An empty project & & Finish2&

2

What kind of Console Application do you
wanl lo create?

€ A simple application.
£ A"Hello, World!" application.
€ An application that supperts MFC.

< Back Next > Cancel|
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m [File] =2 newE 2¥

B Files® C++ source FileS & E5HC}.
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il Binary File
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[ C++ Source File
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3QL Script File
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® oM 2=

#include <gl/glut.h> [/ (or others, depending on the system in use)

void init (void)

{
glClearColor (1.0, 1.0, 1.0, 0.0) ; // Set display-window color to white.
glMatrixMode (GL_PROJECTION); // Set projection parameters.
gluOrtho2D (0.0, 200.0, 0.0, 150.0);
}
void lineSegment (void)
{
glClear (GL_COLOR_BUFFER_BIT);, // Clear display window.
glColor3f(1.0, 0.0, 0.0); // Setline segment color to red.
glBegin (GL_LINES);
glVertex2i (180, 15), [/ Specify line-segment geometry.
glVertex2i (10, 145);
glEnd();
glFlush (); // Process all OpenGL routines as quickly as possible.
}

void main (int arge, char** argv)
{
glutlnit (&arge, argv); // Initialize GLUT.
glutinitDisplayMode (GLUT_SINGLE | GLUT_RGB); // Set display mode.
glutinitWindowPosition (50, 100); // Set top-left display-window position.
glutinitWindowsSize (400, 300); // Set display-window width and height.
glutCreateWindow ("An Example OpenGL Program”);, // Create display window.

init(); // Execute initialization procedure.
glutDisplayFunc (lineSegment); // Send graphics to display window.
glutMainLoop(); // Display everything and wait.
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