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#—%F OpenGL f3j1r

1.1 OpenGL #i&

OpenGL RMEMMBEEMKRFED, THELRR—AN=ZLEEAERE. A TEE
=®ELREEEETREERFNIESE, Bril, W Microsoft. SGI. IBM. DEC. SUN,

- HP&EEHENTS P S ESBMORAT, HEEHE CHERARE, ATEZRAH

— R =HE T ARHE.

OpenGL AU E— M EHE, EL£— API(Application Programming Interface). ‘B4
BR—ANSEHLRAREED, qTUERFENEGFES LBBIKH, BIERE bk,
OpenGL TR EFVSLABEEOMAHF MANIHS. 7 OpenGL FARB =4 RN R
4, B OpenGL L 2B ERN/LMAMEL—K. £, TUBRETIYFHHELY, BE
BB RN ZER AT — RN = EBEF Kin. REFRENFH=4BEKHE, W
3D max S0 UL EHLE TR, (B3 LU HE TG BRI CESHREN
OpenGL 2FF, BT UABECFTAk IS SIX S8R, Stk CAD. HIfE=4%3hE. EHEE
B, RS, $TREAMRE, XERERMNMBEHNIZ4ASRERBELTE. EX
5,

OpenGL AIUHIERMERMN=4EE, HFEMIA=ZZEBRTLEE. BiXEH
FEAR Rt — e AR E ST B . OpenGL RHFLIRIETTE:

—. £4#y4&(Drawing Object)

ER=gEE. —HGRFRE—EEANB TR &. ZBUBHABRK. XL,
—ANEARRS, HEBEHEMXEELETHLHEREREMN. OpenGL RHETFEN
BEARTLHFS, EFZEPHIEAHANE OpenGL KEA B TLHIRH.

= ZF#(Transformer)

EAE RN ERHEMELT —RIIZBHRKELHRL . OpenGL R4t T —RIEA K
%, MBPREHBENT —MIRE; JLARETUENEEZEHR DB BENESE:
WA HAT U NARFRR A SR, 0RAREN ERE4E T L RERL BR.
BB HATLAE XB T BBE LSO P MORRE ERFEEENBERY RE
L. $H4h, OpenGL M T —RIGERERIERSE, RAXLERE, H/WTLRERENT
B, EXEGNAPHER, XEEHNTREGREEEMT, HRTRENNARRRHE.
EERBHE =T MMV T XT8N U R R R

=. &t (Rendering)

OpenGL £t T BASI AR RGBA HANBERT I REAN B RENMEECT
Ao MEBREEMHAFNIE, OpenGL B4t 16M MEfis, X4 FRARFFENRE. 7%
A BB EDHEN A OpenGL REMFEHE XM A AHFAER.




2 OpenGL =B EHRIGE

M. JLR(ighling)

YR ELBREARK N EHRLES . OpenGL FIAAHE HIM AR, XU 2
Bk, BREL. BB E. e OtRMEHMEE S Ble OX S . AP aLiE
MRS ESEEREMY, SR ENAE. 7F OpenGL H, HFEMHATF--4NLaEk, HF
A LA R LA R — R B DR R L B . SR YMERE R R LU AT B LR
ERBRBNEFE AN AR,

F. REF(Antialiasing)

ERRTENLHERIETE RN EEZ —, 7 OpenGL H, RHKT M. ZHEY
R RGERER, AARBRE AEFSHA AN 4.

75+ 184 (Blending)

FHEBAENRRE=HEBHIIELTET, 2% 58335 5y AR5 H Y 4R L
. 7F OpenGL %, XFibE ZEITRESEARSKRN. EREZT, HERDEREAR
B . YRR AERERBARTYEFEREIA 28 Alpha RYE. OpenGL &4 T
BHEARBENRE, AFTURBECHTE, EBRELHFNATRESENREBH.
XESHNEEEPHERLEDPESMEANE.

+. F(Fog)

EHEWEETRERMNEEY, £FERF Sl BERHFEIENHIEESR. 7 OpenGL
AEREAXFHERRR, TJUMEMEEN="FBEEEEL. XBSTABFEFENERLE
4,

J\. A EFIEK (Bitmap and Image)

OpenGL R4 T RS ER BUE R — (7 A EMR . OpenGL R4t T — R 5 KRBk
SEIAL Bk, FIMATUARMBRIIRGE S, HEBEARELFROEIENE . BERER
FHER I —ANEZEH M. OpenGL £ T —RIIMRECR LR E BB, WERLH.
N, BEUREGBEIENESR. MENFEME. £ PBRERERLEANE.

i GBS (Texture Map)

ARG RER=ERBREABREEN—HHE. FAENZERAGETED, &
BMAREN LI EH R RS, TTE=ERBELS. EER. OpenGL R4t T4
BRGSO LIET, XSCEMATR S, AETE. RERSR. A
MELERBE MR OpenGL RELMILEEBS .

+. A H#BVEFIZHE (Interactive and Animation)

THBERERE -N=HEEREN S —NEEHH, OpenGL R E RS EENT HER
YER S, OpenGL #BhEE X {FFI4R#E C 43’5 OpenGL FE/FIRM TR A MW RN KR E . 7
ABHE—EIENENEFLTREABBEREMN OpenGL 27, XENBE-HERF
FEFEKAES . MFC RE$T EEHE DRER RN SN AR RE, AHRE/N\ER
T A48 A MFC 4R'E OpenGL 2. ZIEREE M= EERAHRNEESE,
OpenGL H{¥ AXUEF X AR LU ELH, LSS H#IEREF FX, HAKKTEN
B, 2548, ABNE+EREANAFH OpenGL LIFNE .




$—%F OpenGL &ifr 3

1.2 Windows &4 T ] OpenGL &%

# Windows 95 LA & Windows NT3.51 UL bt KRG R T OpenGL HIZIEE, 1E
VC++2.0 UL EFIRA 4L T OpenGL HIF#AFE, Bril, {#H OpenGL %2, 7yl LA
Riet, BIFRE LRKAFEFHE OpenGL .

FERPLAR A+, OpenGL #4647 =MNKEUE, EATREARE. ScHEMSEE.

OpenGL HIEAPE & OpenGL HIHZ-LBEFE, EXNMREES, RET-EENMRHE
XERBERRLL “gl” HRTZR, BT OpenGL RAULAERAEER AT LU A X Lok Bk SEH, T
H, S FARMRGFEETE, XLERBAEARTEMRN, XAEERE T OpenGL
BETENTHEE,

OpenGL 152 R OpenGL RAEN—ETER, ERHETHHEMRH, XEH
BHRELL “glu” ARTR. AN OpenGL A FFfE4 LA E AR KA —)LAX 2,
AT R>— B A, OpenGL REETLHE, THEGKFIERHEEHREH OpenGL
EAFERBCRREN, FTLL, A LA OpenGL EAEMFHEREMARAN, mH, A
PFHRaUERERREEREREHAENREE. EEBRENER AN A
OpenGL LRI FE., “

OpenGL HIHBIEERA T @M F Fifa#E C 45 OpenGL RBP4 5. OpenGL &
— A EERHE, Frel, 7 OpenGL FHRF R E N EBY B BHmNERE, XA
FE C 45 OpenGL BRFRBAFEH, Ut T 5B . OpenGL HBIFERHL T —2&
EAMEOEHEAN. FHOEREN— SRR KRERE, fln, & XFOKKM.
AFERAANE. RAAGREME. SH2HA%SE. ERBRE _EHFAMNS OpenGL

FBNEE
54b, % FH/ES Windows F2F, OpenGL HIRHE T —EARXHIREE, EALBLEHT

SRV




$P"E OpenGL HIEKIE(E

2.1 OpenGL HEEFRFFLH

M OpenGL i ENAEF, REMLG TENARFRHEMT — =4 K HE. OpenGL
BRRGET LUMIRE S, {H—4 OpenGL BFMERGHRIEHE B HM.

—#% OpenGL BF &L T IJLES

(—) EXEO

B E X BT HfE I = 4B L ZE Windows REALBRRTHERUE, € XFrERERED
BIRKA. HORHRE.

() e

BEVB— EERRIE, EEFKX (buffer) . EIXOERER. & XM, %=
REFRIIR. RXBEFELARENVIHILRSES. RE=4NFE. gX¥O. BZ, &4
F—2PH# OpenGL BB —EHER TIE, %k OpenGL HIRAZR, FBR=%
OpenGL FIEE 5 {8, 4 B rERKEFE.

=) &HNERER

HRNANRAER, LENER=4RFaEEI =88, REYEELASHE
FiEsh . LE OpenGL FIRERER. HAESEME 5B OpenGL FHEAHRE. TH
TBER=HBEER.

B 2.1 F—AME B BB 7R 4B OpenGL MITEFF4H .
# 2.1 OpenGL #|#& sample. ¢

#include <window.h>

#include <GL/gl.h>
#include <GL/glu.h>
#include <GL/glaux.h>

#include <stdio.h>

void myinit(void);
void CALLBACK myReshape(GLsizei w, GLsizei h);
void CALLBACK display(void);

/* Initialize antialiasing for RGBA mode, including alpha
* blending, hint, and line width.
x/

void myinit(void)



#—# OpenGL WEEBRE S

glClearColor(0.0, 0.0, 0.0, 0.0);

/* display() draws an octahedron with a large alpha value, 1.0.
*f

void CALLBACK display(void)

{
giClear(GL._COLOR_BUFFER_BIT);
glColor4f(0.2, 0.6, 1.0, 1.0);
glRotatef(60.0,1.0,1.0,1.0);
auxWireCube(1.0);
glFlush();

void CALLBACK myReshape(GLsizei w, GLsizei h)

{
glViewport(0, 0, w, h);

/* Main Loop
*  Open window with initial window size, title bar,
* RGBA display mode, and handle input events.
¥/

void main(void)

{
auxInitDisplayMode (AUX_SINGLE | AUX_RGBA);
auxInitPosition (0, 0, 400, 400);
auxInitWindow ("sample.c");
myinit();
auxReshapeFunc (myReshape);
auxMainLoop(display);

BATXAMEFREITIRE C ZEH C BF—#, REEEENNBEMAZAHE
BE, X=ANEAFRER opengl32.lib. glu32.lib 1 glaux.lib. B 2-1 & sample.c BIPATE R-
AT iEEFA S #IE OpenGL FREMNEKTS, FPEXEETHFBRLEBREAECHEA




6  OpenGL = EBEGRIEY

OpenGL &8 HCRSLELEY, & 1 R4 2 A OpenGL M (1158 By EE SL LAY, F§ MFC %" E OpenGL
EFHERNEND.

2-1 sample.c RIPATE R

FEREX sample.c FRFHET IR, B mainOR T HHIRH. EXANBHPAEH
TR aux AETERM R, XERFREMBIES 2 XHRE, AREEEOMEL.

BR # auxInitPosition(0, 0,400,400)& X T FHATE QML EM A M. HELTHRE
MERR PRI RTE (0,0), TS 400 F1 400 18 1.

£R £ auxInitDisplayMode (AUX_SINGLE | AUX_RGBA)EX 7 & A B =Bt

B % auxReshapeFunc (myReshape)ifl f -~ H /= & X #7151 28 3 myReshape(). 24 &%
& DR R RS R AR, =R AaRRAX A K, %7 myReshape()F &
XREBKAD X Z4HF MR R myReshapeOVH S H w fl h, R 451
TNARFEFOMENG, IHETUGREMOMEALSEON-—-8, ASERAEON
T ERER DM ER.

PR ¥ auxMainLoop(display) & X T —/NPIA R H display(). ZEFHRE Q&Y. B3, &
BRREHLEH —EEMRENBFEZEFLGFZ R, B dsplayQRFKRTEAL ISR
WERFM. 3ENFELUANEEFEENAHZIA R, B dsplay0EFL AR, F
H#H OpenGL £ #IF B R EBKBIEAEX N RBF . 726 sample.c F, X HRHF
B FFIH&ER:

glClear(GL_COLOR_BUFFER_BIT);

glColordf(0.2, 0.6, 1.0, 1.0);
glRotatef(60.0,1.0,1.0,1.0);

I e e



B # OpenGL & 7

auxWireCube(1.0);

glFlush(); )

UL EH&BEAPE - RBEQTRIER, BEo4&BRUERLELH], &4 giFlush()#
e B 5E k.

B & myinitORH 7 B B X — MR8, FEM—EMILTE, ERFPEIANBRH
R T OpenGL B H gIClearColor(), Wi LAJS & FHI

X—TEEHMZ R C I OpenGL RBIMEAIRFEN, 76 sample.c FH
LEARFERINE, FEEFAIERR, XEEUHESFENEYREL L. Eif
Pl E—AMERABIFRS T, FEIRES OpenGL BFEME N KBN TH. THEELM
OpenGL BF TR E LR =TMRBRARKN, THEHX=HoREEMXK, HEEE
EURNEI AR =FNEKR.

2.2 t7#E C A OpenGL B E L

OpenGL Z=#EEHIEAKE T R A4 ANKE TS, FrLE OpenGL FHEEE
X—SHOEEREFRE. BIRMmANSAmNRE. XA OpenGL FRHAM R
FIbRAE C EBARIEHRE OpenGL 2/ RIEFEHMEN . OpenGL HIRHE T H R M E L by
. . BUFE. XV¥E, BRAEZOBEERMERIYAERE, A OpenGL LM
BEBRBHAERN.

OpenGL #BIFER £V B WM iH#), ELAIHEBWEE AR C RIREE
OpenGL, 1 ELF OpenGL #BIEREHINAREFREHAT .

OpenGL %4 Bh FE W BR BUK B4 AT JL3K:

(—) & ORI B R
() BHEmNEHR

(=) ZEHERT IR

(M) =R HR

(1) BRFETERH

T LR R i P X R

2.2.1 HOWMBLTEHBEE

void auxInitPosition(Glint x,Glint y,GLsizei Width,Glsizei Height)

Theg:
e e BT LI E DR R T A B KA.
ZHRY:
(*,y):
B EOERFURATHNAE LA E.
(Width, Height): '
RFTFFE O RS




8 OpenGL =B EREIEE

void auxInitDisplayMode(GLbitfield mask)

Iheg:
RENTHEONBREN.
ZHR -
mask:

REFFNEONRAEREN, EMTRERLE 2-1.

% 2-1 auxlInitDisplayMod () $#i%08

Mask BREX
AUX_RGBA K/ RGBA Hifulii=
AUX_INDEX KAMERTIRHEA
AUX_SINGLE KA buffer EA
AUX_DOUBLE SRAL buffer B
AUX_STENCIL KH Stencil
AUX_ACCUM FH R buffer B
AUX_DEPTH REERBERY buffer BEAR

ULSBYI%ETRE —ERHEAMMY, EUERNENTIRBEERBNE,

VA L& O BB SH0T LUE— 1T [/l BT 3% /LA . {5 2 AUX_RBGA 1 AUX_INDEX
AR F 22—, AUX_SINGLE ! AUX_DOUBLE 2 R afi it 2 —.

5645 % 0 B R R A auxInitDisplayMode(AUX_INDEXIAUX_SINGLE), X th 2
BEAOEOEKX.

void auxInitWidows(Glbyte *titlesting)

o)

#TFF—AN i auxInitDisplayMode()H] auxInitPosition () BB 3 AT X I & Do
SHRE:

titlesting:

RAFHSR, B DRRELT.

F auxInitWindow()#T JF 1 5 k4 B R A7 RGBA Bifa X T 2B, #&F ESC #
aERFRE ERAED.

THEHEAR—AME R E ORI R RS T

auxInitDisplayMode (AUX_SINGLE | AUX_RGB),

auxInitPosition (120, 110, 400, 400);

auxInitWindow ("My Windows");
FERFATE XHE D LE 2-2. ]



#BE OpenGL 9% Ak#HHE 9

K22 FHEHH My Windows & 0

2.2.2 BHMRES

void auxReshapFunc(void(*function)(GLsizei x,GLsizei y))

Th kg
T8 ME QRN RAEZREE H D FREFFFRA R K.
SR
function(x,y):
R—AAFABCEXMEERS . AFO0FHREN, TEFEENAAXTRE.
functionOKIH NS ER FTEF BHRELIE OMENS.

void auxKeyFunc(GLint key,void (*function)(void))

JjJ EE:
YA key IBEMBEIETR, FEFIENFHERARE -ASEEENRE. ¥
HEFHLHIEHOD,
SH
key:
# OpenGL #BhFEsE X B R B AL M — 8B
. AUX_A. AUX_B~AUX_Z RRBHEMKEFLEF A~ZHE.
AUX a AUX b~AUX z RENEFZE a~z {&.
AUX_LEFT. AUX_RIGHT. AUX_UP. AUX_DOWN ft#EZH L T&.
AUX_ESCAPE. AUX_RETURN f{# ESCAPE & H[F| 4.



10  OpenGL = EMFEGRISH

LEM—ANERFERER, FOBEEINETLE.
function():
YHFRENLTREGREEEEFHARZINRE.

Bitm.
auxKeyFunc(AUX_A Jleft());
LBENARBEETUE, TEFRANRHBER eft), HEFHLFED.

auxMouseFunc(GLint button,GLint mode,void (*function)(AUX_EVENTREC *EVEN))

Theg:
LRRREET UG, EEFH A3HEARY function), HHAEFHLHFO.
SR '
button:
7 OpenGL HiBIPE 2 X I HE BB R BIRIE.
W:AUX_LEFTBUTTON fREBiFAR;
AUX_MIDDLEBUTTON % BARHF4;
AUX_RIGHTBUTTON & Birf A 8.
mode:
RERBFEAIRE
AUX_MOUSEDOWN RA78E T 514 .
AUX_UPDOWN R 788 544
function:
BE—AEHieE. HSHRFHBIEE X AUX_EVENTREC £5#.
auxMouseFuncO¥ B 314 XA &M B F 2.
gk
auxMouseFunc(AUX_LEFTMOUSE,AUX_PRESS,press());
FEEAPITNERELBEALREETUE, ERFHE3EARY pressQ LEH
LFEEFD.

void auxIdleFunc(veid *Func)

ThiE:
W E R TEM4ERN, Func $#H4T. MBXNMRBMSEH TR A B,
#: event.c £—ANVEF S mIRN B BB,

ﬁj : event.c

#include <windows.h>
#include <stdio.h>
#include <GL/gl.h>
#include <GL/glu.h>




