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2.1 OpenGL Olg&t ?

2.1.1 OpenGLY &2

B 2XE £= XY E22S Ag & dcdi®A 2tol=2e
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e
2
S
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8
n

- A DlEt 0PI A
- ZAl 2E (Immediate mode) J|gt

B A glolEeiel = 2=t JHol stxE
- Primitive functions : 242 & AQID ?
=&, A2E, AIZE, &8 B
— Attribute functions : HEH & dQIJt ?
= MM IHE 2%, Hd22 FH, 2 2D

- Viewing functions : JtHIctE HEH CHE A1t
= Jt0flctel /X, 2He

S
?

— Transformation functions : BHH&2 HEH X2l& 24210t ?
= YXHES, FI|HE, JHHE, EFHES
- Input functions : LSS HEH 20otSE HeIt ?
e e, IIBE, X0|AE
nl}

- Control functions : &2 O

= =9 FJ
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S
o

2.1.2 OpenGL 2t01Edel &

B GL (Graphics Library): M+=& 8ICE FEHCZ F4& Jl2 ddiZA 20122 el

- 2HJ|8Y : gl 2 AI&, 0l) glColor(1.0, 0.0, 0.0);

un
o

M GLU (OpenGL Utility Library) : 11 =& &=
- 2D OIOIX EH/=ZA
-7, RS, A S2 ZESt 3D HANE9 Y
- otLtel OI0IKZ KtsH
- NURBSE &8t =243 X
2

o
2

Ml &ot= OpenGLe B2
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- S 250 HE Y
- HIJIY ¢ glu-——- 2 AIE, 0ll) gluSolidSphere(1.0);

ru%
0
rr

B GLUT(OpenGL Utility Toolkit) : =2 EHZ0AN A2 22X clolEdel

- &3
X el
X el
: glut—-2 AlE, Ol) glutMainLoop();
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0
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FH
S

2.2 OpenGL JI12 =X

221 =¥
OpenGL A& 8 LIS ES 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, ) ) ) ) )
L 32-bit unsigned integer unsigned long ui
GLbitfield

X!
OpenGL &= S 2Fst S JHALD JACH deAM O &=It ot etolEd el =ot=XRl, E M
of QITtE &0 2F QIASl EtY0I RUUX, OEH A= ot=Xl ol 28 WES S=0180AH & =
UEE B 2 &= 0182 U382 Ul BFEez2 F4dE0h

W c0lEd2 SFE UEtHE ESFA
B commandE LIEIHLH=E 02

W OIXe O (8
W 2 Xo B (88

0ll) glColor3f(1.0, 0.0, 0.0)
M gl : GL 2t0|E2ie] &=+gS 20l
B Color : A& 2&dE &+ S 20l (X =Xt= W2 AIFESHCL)
W 3:3i8 2ANE 2AT= 20l (red, green, blue)

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



2.2.3 OpenGL ZZ 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) {
glutinit (&argc, 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 (RenderScene); // Send graphics to display window.
glutMainLoop(); // Display everything and wait.

#include <windows.h>
#include <gl/glut.h>

windows OHZc|AHOI& 0 2ot WIN32 &+ ZTZ2EE2| O
mes & =g 2= S0k 1O 0l8= WIN32 H&E2| GLUT
Jl M 20ICt gluthe OpenGLUF GLU 2i0lEdel &+8
MNE0HX =0t S Jie W glh 2 gluhs FJiolo

30

[l
(1

o

C

=)
K2 oo
0 Lo

=
ot U
=
=

GLUT

1o
H
H
0o
o
Q
e
12
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H main 2=

void main (int argc, char** argv) {
glutinit (&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.

stab main BF£=0lA AIZSHCH Windows 2201 HR20=
o (@] S

Z main = UsSl 22 Ul He HES 2

StCY.
> AlAEN =D|5)
- AIAEI0 St= RERE Al HReE &Y
- OpenGLE 220 Z&cte &Y
» OpenGL =D\t
- OpenGL HEH &3
- ZJIX MEH & &F
> Sl B S5
- OIBIEDI YM5tH AdE WHE8= otutel g2 &3
- OlgES ol &
> At OO & A ™
- At0] ZMGHIIE JITHRICHL 2 5HH
- M0 SEE &5 HZotH Al
glutlnit &= GLUTE =J|slol= &=0/1 AP%@PE#E TR 2AXIe AJIE MO M=
glutinitWindowPosition & =2} glutlnitWindowSize & 043|01|H /\}QEIE HEA= =2 HEAHZA

DUEIS MTHEZ0| (0,000 S0 QEZOZ 24
J2 0 A2E= OpenGL HEHE FH=31EH0] (0,0) 2
22 y2H0| ZOIEHCH =, AC I EHQ OpenGL X EH|

=,

Mo

GLUT ci0lEdeldt AE<RE MEE I od 519 CAEd0 2EE AMEE Hel

glutinitDisplayMode OICt &f==0to QIXt= ZcHIA=Z M ASHHE MEE Xl OLIYH HEHH

= Zdi (GLUT_SINGLE or GLUT_DOUBLE), AMtE&%l= M4 2EJF RGB2I Xl RGBA 2IXIE

(GLUT_RGB or GLUT_RGBA), 3Xt& & HZ E&E I 20X %= HE JdclXl $2H & W A2
o

e HHE2
HEole zzHHIHE AMEE X O{RE 2el= 221 (GLUT_DEPTH) & P4 ECh

[ Y
=
>
ol

o 3

=
=
=2
=

>
00 ox
o
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HY
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glutDisplayFunc(RenderScene) & == O|HED} LMGIAS O XA OHl U= ErESE AN Gt
A ES ot= 42 LSOICE O s 2RIt HS S0 LEE M, 2E<e 301 BEYE I,
FERI OS A0 oA It RCHF THAl LIEHE [H Display OIBIES 2GS0 0 & =2 oKt
@l RenderScene Olct= &t+5 A &G &Lt Ol WIMOMAME &2tMol 425 el &= &0ICH 01d

_11_



E50 g4s2 OMEE LM

=2 2 A st e dEEXe d2E= HBLSE UL glutDisplayFunc,
—
=)

Ol FIt2 LOot5F0oE & =

A
T
glutkeyboardFunc, glutMouseFunc 12| 1) glutReshapeFunc, glutPostRedisplay

et g+==0I0h

glutMainLoop() & 2= J2imA T2 240 Ut T2 240 K0S HEGIH 20 T= &40(CH L
BI2 )82 (2 ZT2OMS AdsD FVE P2 20l NSHO2 E251 X0 JHEA T2])
B2 H=oHA ZUE BHTD AIBNI HEY 2 HAS Waldl ENKE S2LUHAME o S 9f
LI5IEY AFRXIC 22 Kz 22 Z=H|JF ©I010F 511 MR0ICH 012 JFS3HH 3t 2401 0 &40ICH.
0] B4= GLUT O|HIE 1S3 22 AIREH}, OIHMIE ROINA RS I|2C, 0FRA, Al 12101 S
Dol DX 2ER HAIKIZE Helahdl S0k 0] stas T20#S S28 0 NXls 286tk L0

B RenderScene £

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.

-

Ol 220HAME Z20HHIt Del0X ot 2MESS UEAHM Dele EZ0ICH main E=20AM= el
DA o= SHEE <o MMEQ 3 FHols g2 SHUH 0| FES DA T2 20l
sceneS 4&ol= RCZ LIEHWHIA ol B= EME NREN UF= RO0ILCH Z1HEZ OpenGL2l
29 &0l 0IR0AM HEZ= HOICH 9 WNME 2tHol 4HaHH, &M Jdedd A= 80l ME
T = Color buffers XIRE=E XS obs glClear &2 M Aol W2HMES JFXI LD (180.15)01
N Z206t0 (10.145)0 Elt= 425 dile =5 86 S JUCH DA Z20HE HREH
OZ (2] Mo YHES =XXMO=Z Xlote dHE LOIZ2telS AZSHCE OpenGl EHE2 R0
MEZ O JUCHIE OpenGL Ect0IHIF QLEE A Wl HHS SHHHO XMeldtH &0t 0ldst 2E2E
AMESHH 50| &A4EMH S&E SME O2 Mils SEHE S8 2= = ULH Odel= A0l It
=z Jldle LS E2Y THYSS SHHN SIEAUAHUH HAIAGH| WH2O0ICH glFlush &&=
OpenGLOIAI O 014 E2 HHSS LOIS0IX L1 XSNKA REE BHASS HMelotH ote 22
£ s

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);

_12_



0l 20 M= OpenGL2 AEHSES =Jlgt &Lt window2 HIEMES OE Mo 2 & X, Jtblctel X
Jtolich &tet, 3XHE SHME 2XE stz Fdots YE, 2y HHE 2llcte 253242 Fo|, Ot

o2 Jthictz A2 AHMES ot 2 M sdte EFE 20/ots Viewporte 21X & A7

dote HEES 0lR0AM Xelgtd

2.3 OpenGL &X
2.3.1 OpenGL Setup &

(D Microsoft visual studio 6.0 O0l& BHHES AXISCE 0101 X0 ACHH C:\..\Microsoft Visual
studio\WVC98\INCLUDE\GL ZC 0l gl.h, glaux.h, glu.h IMYS0| Q=X 2HOIEHCH,

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

(3 Microsoft visual studioS &&ot0) 22 =8t GLUT-3.720H2 &2

AT

un

X & ol =Lt

HH

2.3.2 GLUT ctolB=zel 22t I3
@ http://www.opengl.org/resources/libraries/glut/glut_downloads.html £ 2 256t0 ContentsS = 0f
LI2tRJA= GLUT for Microsoft Windows 95 & NT users& Z2&6t1 Ct

= zipltd =2 URFE 8t

0l0

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
version of GLUT for Win32 (Windows 95 98 Me NT, 2000 XP) Here's a link to their GLUT for
Wyindows web page. These pages include GLUT for Wwin32 dil, lib and header file {everything you
need to get started programming with GLUT) and GLUT source code distribution {including a whaole
slews of great example programs + data)

The most signficant update to GLUT is the integration of the X Window System and Win32
versions of GLUT in a single source tree. GLUT warks for either Wwin32 or 311 now. MNate Robins
deserves the credit for this merging. To help Win32 users better utilize GLUT, PC-style . z1p files
are available for download.

Diowinload the zipped GLUT 3.7 source code distribution) glutz?. zip

Download the GLUT 3.7 image datafile distribution |glut37data. zip

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 GLLUT i .1l files all pre-compiled for Intel platforms,
you can simply download thfe glutdlls37beta. zip fle (148 kilobyles).

You can still download the previous version, GLUT 3 6

Diovinload the zipped GLUT 3.6 source code distribution: glutze. zip
Diowvinload the GLUT 3.8 image datafile distribution: glutaedata. zip
Diowvinload the GLUT 3.8 headers and pre-compiled libraries: glutdlls3s. zip

You can also download pre-compiled GLUT 3.8 libraries for Windows NT Alpha platforms by
downloading glutdllsalpha. =ip (82 kilobytes) GLUT for Alpha guestions should be directed to
Richard Readings (readings@ren. dec. com)

_13_
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MASHCH (0l D:\glut-3.7 B2 2

@ glut37.zip, glut37data.zip 2= MG glut-3.7Z2EHE M4
S0 IH8)
@ glutdlls37beta.zip &= oAt CtS
B *lib &> D:\glut-3.7\lib\glut
B glut.h > VC98\Include\GL
B glutdll & C\WINNT\system32

B glut32.dll &> C:\WINNT\system32
@ Microsoft visual studio &35t 10 GLUT-3.7Z0C2 ZFR2EZ XIZEGHOk

o
>
ol
b= =y
on

[w!

(® Microsoft visual studio2] Option 0l% & &

H Ol=8HHIA Tools ——> Options.. S

H Macro
Ply ek Macio

® sl 2=z &3
m Option & 0Oil5= 0l A directories & €4
m show directories for Ol Al include files & &4

B newHHE 28

Coions N 1P

Editor | Tabs | Debug | Compatibility | Build Directories | Source 1[5

Show directories for:

Platform:
|winaz =l |include fites =
Directories: X e ¥

C:#WProgram FilesWMicrosoft Visual StudioWDFIB8MIMSL#Include
C:#Program FilesWMicrosoft Visual Studio#VC98#include
C:#Program Filesi#Microsoft Visual Studio#DF98#Include
C:#Program FilesiMicrosoft Visual StudioWVCI8#MFCHINCLUDE

C:WPrDilam FilesWMicrosoft Visual StudioWVCISHATLHINCLUDE

| OK I Cancel
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ot e 222 #J| 2ol ... 24

Options i 2ixl
Editor | Tabs | Debug | Compatibility | Build Directories | Source (T

Platform: Show directories for:
[win3z x| |include files =
Directories: E I O S 2

C:##Program Files#Microsoft Visual Studio#DFI8#IMSLHtInclude
C:WProgram Files#Microsoft Visual Studio#VC98#Include
C:#Program Files#Microsoft Visual Studio#DF98#Include
C:WProqram Files#Microsoft Visual Studio®#VCI8HMFCHINCLUDE

0K | Cancel

Choose Direciory i x| zlxl
Blath [D:HGLUT-3.7HINCLUDEHGL Cancel I =
Win: -
S = R =] Network.
Direr | &5 GLUT-3.7 +

(= INCLUDE

C#
C:H
C:#
C:i
. H
ﬂ Drives: :I
[=a: =l

@ ctolBefel 32 &3
Option & Oil5=0Il A directories & &4
Show directories forOfl Al Library filesE &&i, new 2!

Options 2=
Editor | Tabs | Debug | Compatibility | Build Directories | Source ]3]

Platform: Show directories for:
[win32 =| |Library files =
Directories: _ﬁj}( 1+ +

C:#Program Files#Microsoft Yisual Studio#DFI8#IMSLHLIb rNew
C:#Program Files#Microsoft Visual StudioW#VC98#Lib
C:#Program Files#Microsoft Visual StudioWDFI8#Lib

C:ﬂPmiram FilesWMicrosoft Visual StudioWVC8UMFCHLIB

0K | Cancel
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library Y E2| BEE

COptions

Editor | Tabs | Debug | Compatibility | Build Dircctories | Source [15)

2x

Platform: Show directories for:
[win32 = |Library files =
|Qirectnries: X+
C:#Proqram Files#iMicrosoft Visual Studio#DFI8#IMSLHELib
C:WProgram Files#Microsoft Visual StudioWYC9I84LIb
C:#Program Files#Microsoft Visual StudioWDF38#Lib
I_LHP. Filestibdi ft Visnal StudiaiVCIRUMECH] IR |
v
| 0K | Cancel
g 201 glutd2ldib Jt = EHE &0t 2=
Chr Directory o 2xl| z2x]
Etath |D:NGLUT-3.mL|BuGLUT Cancel
Win vI
Network... —
B
Drives:
[=a: =l
el |
okHHE Z&ot® Ay WdE 2=

2.3.4 Visual C++0lAH2 =
@ Ol H Z212HY (The display window and line segment 2t=J])

GlM E20Es A 20
: &n Example OpenGL Program -10] x|
Pa
\\..
\\
e
N
\-\
.
N
\'\
\u
B
N
N
e,
“
08
e
\".
5
"
e
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.
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@ Project St=D|

[File] =2 newE 2EI6t0{ ZZME MY OIHAIE A

Project® win32 console Application2 &5t

Project namedt T2 XHE MAS0| M&EE SHE XNEELL
Hew 21

ukspaces ] Other Documents ‘

§:'Win32 Console Application
tal Win3z Dynamic-Link Librasd

3]

chapter?
Al

Lugation;
F:#tcodingchaptzr?

& Create new workspace
1 Add 10 current workspace
= Depeatdency of:

Opeagl ot

Platlorms:
¥ Win32

oK Cancel

20x

What kind of Console Application do you
want to create?

A simple application.
& "Hello, YWorld!" application.
" An application that supports MFC.

< Back Next > | Finigh I Cance|

® M22 otY BtsD|
[File] BI=2 newE 2¥
FilesEY C++ source FileS & E{sHCI,

File name= XA|&&tCI.

e 2ix
Files |Puj=u=. | Warkspaces | Other Documents |
Acthve Server Page R Add to project:
Bil Fil
B i Fir chapler2 =

Hitmap File
& CJC4++ Header File
P Gts Source File

& Cursor File File
HTML Page .
lcon File Jfe2

= Macro Flle
Hesource Seript Logation:

Hesource Templale F-H2005CNAPHICSHchapter? J

[ 801 Seripl File
[l Text File

l oK I Cancel
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@ Tz =M510]
B Text®O0 &= StCh

||Bie Edi Gaw Jraut

ok Wirdow Hup
- mEE W B
G e coven (]|
Tet

|
Dore ®][Fee momber  Creato e

|12, v s TR
Realy.

® 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.
}
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{

void main (int argc, char*® argv)

glutinit (&argc, argv); // Initialize GLUT.
glutinitDisplayMode (GLUT_SINGLE | GLUT_RGB);
glutinitWindowPosition (50, 100);
glutinitWindowsSize (400, 300); // Set display-window
glutCreateWindow ("An Example OpenGL Program™);
init();  // Execute initialization procedure.
glutDisplayFunc (lineSegment);
glutMainLoop(); // Display everything and wait.

/I Set display mode.

/l Set top-left display-window position.

width and height.
/f Create display window._

/I 'Send graphics to display window.

HE SI7ID:

| Dl Ll e (e B QUM T Mdvw els
= |

|3 chanter?

o +EBcrE-

eI

o s@e  m@ =-

Debug

chapterZ.dsp

chapte 2, daw
chapter2

sl It fusty

siGLeartalor (3.0,

ikttt (0L_PR
Sluiietnats (0.8, 26

o0 Linesagrent (unia)
¢
FICLear (BL_CHLOE BIFFER_311);
O 5
Blhogin (L
glerteni (198, 15
Bortei

e ERENNE

st 0

[chanterZ.cool

b Ml H2(T)

el mals (lst g0, shares )

[Tertfile (=<3

;I

ALt (hogo, arge)s
Slubalabiuayieds (SLUT_SINGLE | ELUY 200}
e e L
gruttnieuinumsicn (koa, 100);

Lisisf

Bt Ty T T P e 2 P S ST T o1 |

ml':ﬂlﬂ.}"\g Curpu | Sdee [foemam. e, | Qub duz | S |esei |

@ ZIMLoH|

= Ctrl + F7218 =cf 2t

||B Be E% ¥ow pewnt Bujoct Bl Inde Wihdow Hen

o

TGt et o ova e
[ E

T ozam

(8 e me - TR #Tpewtst

Fl& L

I — T I
—  — FI
o8 7| Cgp il classes

ULl LML WILEY

sea Linesegnest (1e11)

alitalaraifi o, B0,
oliegin (GL LIMES);

glEad() 3

alFLuzh 433

8 Ol i | =] File e [t

lutinit

Plates

GLELEIFEIIM (1.0, 1.8, 1.0, @00 1

oliateisiobe (L PRIJCCTION) ¢
aledr the?D 0.8, 2004, 0.0, 150.0);

glELear (DL _COLBR DETER BITH;

(harqe, argul;
o an bt 00

4 ot msplay-wingiw coloe te unic

44 Set prejection paramties.

S5 Gleww displag windme.

B.0): A Sek Line segnenk colore bnored.

T8ertexdi (150, 15); 1 Specify Viee-seqment geoaelry.
ql¥ertai (10, U5}

I Presess all Dpenll woubines o3 culchly o3 pessible.

smid main (int arge, chaes arge)

44 Inirizlize BLUT,
AT STHEIE 0 CoNT EEE -

o ser i

k.
| %
By Bm = 38|
Hoclmde (gliglut > |/ (ar 5y (LONCEE JFHTT e systom in useh i

Lzl\mum:mu [0

Complles Mty

im0, ol |

| e A T
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trl + F52 = &

B Lo Lud Yew lieet Pruec Dol luds Wodie Chip |

Wb

EHEEd iEe - = |GafopeatSE

[Clabais] =] Al glohal merbers =1l cs conen =A

_ Eiwetude <o/l h>  J7 (e eth
+ Fcypool dasses

vald init {uoid)

ALUUrEEE (8.8, 2008, 0.0, 150.5);
r

void lineSegment {void}

lPegin (GL LIMES);
clWertes2l (10, 145);
aLne);
i3

woid nadn {int wrgo, charss wgel

slutInit {Ravge. seged:  £J Initdalizs coum

xlas - : «1utInftRiculsittade (RIUT STRRIE 1 RIAT REAY:

the sgetes fn wse)

gltleartolor (1.0, 1.0, 1.0, 0.8 ¢ /7 Set displag-ulndow color to ubdl

glhatrieMooe (GL_FRUSECTIUN};  // 5B ProJecTiOn parameters.

A10Tear (RL_EMOR_RIFFFR_ATTI: 47 Flaar Heplap windou.
AITOIOrEFLTLA, B8R BLA): 0 Set Tine segnent calar foored.

gllertec2i (126, 15); A1 Specify Line-sagoest qeosetry.

glFlush (1 /7 Process all Opeabl routines as quickly as pessitle.

21 tet afenlan made

wh, Build {Takis . Fnginflas1 b Fil 4]

[[Ee & dew pam Lkt G ook Mo ik

e I

sty (SLALUE.S
waid dnit (ewit)
GLElGaTHlar (1.0, 1.8, 1.0, 0.8 3
alitriathde {B_FRLIECTISH) 1
GLUOrtBeZR (8.9, ZOR.8, 0.0, 156.9);
weid Lneiegaent {vsis)
lClesr (8L COLBS RUFFER BIT);

glinlec3iin g, o

mEmd(};

olFLesh {}:

wata madn (int arge, cmarss wgw)

QUTIAEE (Barge, sequii

IMILE | SLWI_ROBI S
I ;

oLut Imibindasive (588, 30

Execates Mo program

b

LnimCal T [HEC ool e A
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