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Ipaxkmuxa. bubnuomexa OpenGL
dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

Open Graphic Library paspatdorana ¢upmoi Silicon Graphics.

ITO0 HHAYCTPUAJIBbHBbIN (popMmat, nogaep:xkuBaeMbiii MHOTUMHU OC U HEKOTOPLIMHU
rpagpu4ecKuMHM aKceJepaTopaMmmu.

IIpu co3nanuu usodpakenus ¢ noMmoubo OpenGL UCMOJIB3yeTCH KOHTEKCT
oToOpaxkenus (reading context).

Obwan cxema npopammel:

i CO3IaHHe OKHA MPOrpamMmsbl. 31ech HE00X0AUMO YCTAaHOBUTH cTWIb 0OkHA WS CLIPCHILDREN n

; WS_CLIPSIBLINGS B CreateWindow.

: OTKpbIBaeM KOHTEKCT 0TOOpaskeHus1 (Ko).PexoMeHayeTCs1 OTKpPBITHE €r0 BO BpeMs 00padoTKH CO00eHust
" WM_CREATE.

. Yt100bI CO31aTh KO HEO0X0AUMO OTKPBITHh KOHTEKCT OKHA hdc, Hanpumep ¢pynkumeit GetDC.

' J1Jisi BbISICHEHHSI XaPAKTEPUCTUK KO YCTAHABJINBAaEM COOTBETCTBYIOIIME 3HAYEHHS M0JIel CTPYKTYPbI

7/ PIXELFORMATDESCRIPTOR u Boi3biBaeM pynkuuio ChoosePixelFormat. Ita pyHkuusi Bo3Bpamaer
HOMeEp NUKCeJbHOro (popmara.

BoizoBom pynkuuu SetPixelFormat 3agaem coorBeTcTBYOIIMIA MUKceabHbIN popmaTt B hdc.

Ha ocnoBe konTekcra hdc coznaem KO hglrc pynknueii wglCreateContext. /luist nepeaapecanum TeKymero
BbIBO/Ia rpaduxu OpenGL B hglrc HeoO6xoqumo Bbi3BaTh pyHknuio wglMakeCurrent.

B xo1e padoThl mporpaMMbl BLIBOAUM Ipauueckne 00beKThI B TEKYIIM KOHTEKCT 0TOOPaKeHUsl.
I'paduuecknii BLIBOJ MOKHO OCYLIECTBUTH BO Bpemsi 00padoTku coodmennss WM _PAINT wiau gpyrux. J{ns
3TOr0 UCMOJIb3YIOTC QyHKUNH 1 padoThl ¢ rpadpuyecknmu npumutusamu OpenGL.

a Iepen 3akpeITHEM OKHA MPOrpaMMbl HE0OXO0ANMO 3aKPBITH Bee OTKPhIThie KO. Tak:ke 3akpoiTh Bee KI'Y.
= J10 MoxkHO caeaaTh B xo1e 00padorku coodmenuss WM_DESTROY sbizosom (pynkuun ReleaseDC u

3 wglDeleteContext.
L sdfsd{%" BIH% MMM E:N6*SBO0RHOGNGEH<J<.hkcu.nac
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Bubnuomerxa 0pen GL Ocobennocmu Winopgl.cpp
dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

Yr10o0bI HcnIOBb30BaTH 0M0JNOTEKY OpenGL B cpene pa3padoTku nporpaMmm Ha
C u C++ He00X0AUMO MOAKJIIYUTH COOTBETCTBYOIIUE (hanlJIbI:

- F

#include <windows.h> B napametps! Link:
#include <gl\gl.h> opengl32.lib
#include < gl\glu.h> glu32.lib

#include < gl\glaux.h> glaux.lib

¢ =D N e o= e W - OB

Texkcer nporpaMMsbl NpPeACTABJICH B BUAe ABYX (ailjioB:
Winopgl.cpp Studex.cpp

Ocobvennocmu Winopgl.cpp:

AT1pudyTtbl okHa WS CLIPCHILDREN / WS CLIPSIBLINGS B ¢pyHkuuu
CreateWindow.

Nuaunnanusanusa OpenGL npu o0padorke coodmenus WM CREATE.
Nuaunnanusanus pa3mepos npu oopadorke coodmenus WM_SIZE.
Nuaunmnaausanus KOHTEKCTa npu oopadorke coodmenus WM_DESTROY.
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Bubnuomerxa Open GL Onucanun u pynxyuu ¢ Studex.cpp
dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

B OpenGL onucanbl COOCTBEHHBIE THUIIBI IAHHBIX, HAIIPUMeEP
GLubite (0e33naxkoBsbIil 0aiiT) , GLbite - 0aiiT,
GLshort (kopotkoe nesaoe), GLint — nemoe, GLfloat — necTBUTEIBHOE,
GLdouble — aeiicTBuUTE/IbHOE C IBOMHON TOYHOCTBIO,
GLushort — koporkoe nesoe 0e3 3Haka, GLuint — 0e33HaK0oBoOe LeJ10€e.
B oxkHe mporpaMMbl CO3JaK0TCH HEKOTOPbIe NPUMUTHUBLI. Kaxablii IPUMHUTUB B
OpenGL odgopmiien mapou pyHKumm:
glBegin(mode);
// 31ech nmepevYuc/ieHbl BADUAHTHI 00bEKTA
glEnd();
Koopaunarts! BepiunH 3aaawrcsa pynkuuen glVertexXX (XX-2f, 3f),
glVertex2f (0,300), glVertex3f (0,3,0);
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Bubnuomexa 0pen GL Onucanun u pynxyuu ¢ Studex.cpp
dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

mode: BobiBona:

: GL_POINST Kaxnas BepuiMHa 1aeTcd KaK OTAeJIbHAS TOYKA
i GL_LINES Kaxnas napa BepuidH CoOeAMHACTCS

: OTPE3KOM NpPSAMOoit

¢ GL_LINE_STRIP IoMJauHUSA U3 HECKOJIbKUX CBA3AHHbIX

3 OTPE3KOB

i GL_LINE_LOOP 3aMKHyTasi OJUJIAHUSA

! GL_TRIANGLES Tpoiiku BepiinH 00pa3yr0T TPEYroJbHUKH

i GL_TRIANGLE STRIP Cesi3aHHBIE TPEYT0JILHUKHU

. GL_TRIANGLE_FAN CBsizaHHBIE TPEYTOJBLHUKH € 001eH epBOH

E BePIIMHOI

: GL_QUADS Kaxknable yeTbIpe BepIIMHBI 00pa3yroT

* 4YeTbIPeXyroJbHUKH

i GL_QUAD_STRIP CBsi3aHHBbIE YeThIPEXYTr0JIbHUKH
» GL_POLYGON OaMH BBINYKJIbIA MOJUTOH
o 3agaHue NMPOEeKUNH 0TOOPAKEHU 1, UCIOJIb3YHl HECKOJIbKO (DYHKIIUIA.

n glOrtho(),

E glOrtho2D() - oprorpadpuueckasi (prCoOHOMeTPUUECKASA),

o gluPerspective() — uenTpaibLHas MPOEKIMS.
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Paboma c kapmunramu
dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

B 0ubsamorexe Gloux onmcana crpykrypa:
typedef struct AUX RGBImageRec
d

GL int sizeX,sizeY;

Unsigned char *data;
} AUX_ RGBImageRec;
OnuiemM nepeMeHHy 3TOro TUIa
AUX RGBImageRec *image;
Jist 3arpy3KM McnoJib3yeM QyHKIHUIO:
Image = auxDIBImageL.oad(“photo.bmp”);
BbIBOAMM Ha IKpaH:
glRasterPos2d(-4.5, -3); // kKoOOpAUHATHI HUKHET 0 JIEBOI'0 YIJia
glPixelZoom(1,1); /| mKaJIupoBaHue
glPixelStorei(GL _UNPACK ALIGNMENT,1); / coxpauuTh B IaMATh
glDrawPixels(image->sizeX,image->sizeY,GL._RGB,

GL_UNSIGNED BYTE,image->data) // BbIBecTH Ha 3KpaH

- F
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Cozoanue mexcmypul
dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

AUX RGBImageRec *photo_image;

unsigned int photo_tex;

photo_image = auxDIBImageLoad(“photo.bmp”);

glGetTextures(1,&photo_tex); // co3manue naeHTH(PUKATOPA TEKCTYPhI

glBindTexture(GL_TEXTURE 2D...., photo_image->sizeX,
photo_image->sizeY,0,GL_RGB,GL_UNSIGNED BYTE,
photo_image->data); // npuBsi3bIBaeM KaAaPTHUHKY K TEKCTYpe

glTexParametri(GL_TEXTURE 2D, GL_ TEXTURE_MIN FILTER,

GL_NEAREST);

glEnable(GL_TEXTURE 2D);

glCOLOR(1,1,1);

glBindTexture(GL_TEXTURE 2D,photo tex);

glBegin(GL_QUADS);

- F
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glTexCoord2d(0,0);

glTexCoord2d(0,1); glVertex3d(-5,5,-0.1);
glTexCoord2d(1,1); glVertex3d(s,5,-0.1);
glTexCoord2d(1,0); glVertex3d(5,-5,-0.1);
glVertex3d(-5,-5,-0.1); glEnd();
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Texcmypuw
dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

Texcmypa na cghepe
GLUquadricObj *quadObj;
quadObj = gluNewQuadric();
gluQuadricTexture(quadObj,GL._TRUE);
gluQuadricDrawStyle(quadObj,GLU _ FILL);
glColor3d(1,1,1);
glRotated(-90,1,0,0);
gluSphire(quadObj,3,16,16);
gluDeleteQuadric(quadObj);

Texcmypa na npouseonvnom obvexme:
glEnable(GL_TEXTURE_ 2D);
glEnable(GL_TEXTURE_GEN_8S);
glEnable(GL_TEXTURE_GEN T);
glTexGeni(GL_S,GL_ TEXTURE GEN MODE,GL _OBJECT LINER);
glTexGeni(GL_S,GL_ TEXTURE GEN MODE,GL_EYE LINER);
glTexGeni(GL_S,GL_TEXTURE GEN MODE,GL_SPHERE MAP);
auxSolidTeapot(2);

- F
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Dynxyuu Open GL
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glClearColor(r,g,b,d) - ouncTKa 3KpaHa ¢ 3an0JHeHHUEeM COOTBETCTBYIOIIMM LBETOM.
glClear(mask)
glClearDepth(depth) — ycTanoBKka HaYa/IbHO I'TyOMHBI.
glEnable(cap)
cap: GL DEPTH_TEST - Bxiouaem Z-buffer

GL_COLOR MATERIAL - BKiII0YaeT IBETHOCTh

GL_LIGHTING - Briro4aer ocBelieHHue

GL_LIGHTO - Bri1rouaeTr nepsblii MCTOUYHHMK (Bcero 8)
glLightf(GL_LIGHTO0,GL_SPOT CUTOFF,angle)
gluPerspective(fory,aspect,zNear,zFar) — 3agaetr napamMmeTpbl HEHTPAJbHON NMPOEKIUA
giMatrixMode(GL_MODELVIEW) — yka3biBaeT KaKyl MAaTPUIlY HY’KHO
npeoopa3oBarhb
GL_PROJECTION — maTpuia npoexkuuu
GL_TEXTURE - 1j141 m0/105KeHUSI TEKCTYP
GL_MODELVIEW - BujoBasi MaTpuna
gll.oadldentify() — 3arpy3uTh eIMHUYHYI MATPULLY
glTranslatef(x,y,z) — mepeHoc Ha4YaIa KOOPAUHAT
glRotatef(Q,x,y,Z) — IOBOPOT Ha yroJi O BOKPYT BeKTOPa (X,y,Z)
glSoalef(x,y,z) — c:kaTue/pacrsizkeHure BI0Jb O0CeH

sdfsdf%" BH% MM~ &:N6*SB0RHOGNGEH<J<.hkcy.Hac
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Cozoanue GLU - obvexmoe
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GLUquadricObj *quadricObj;
quadricObj = gluNewQuadric();
if(quadricObj)
{
glPushMatrix();
gluSphere(quadricObj,1,16,16);
glDopMatrix();
gluDeleteQuadric(quadricObj);
J
GLU - 00beKThI:
gluCylinder(q0,R,r,H,slices,stacks); - nuaunap
gluSphere(q0,R,slices,stacks); - cpepa
gluDisk(q0,r,R,slices,stacks); - nuck
gluPartialDisk(q0,r,R,slices,stacks,A,SA); - yacTh AUCKA

- F
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Obvexmuvr dbudbnuomexu Glaux
dfgldfild,mynuc;ifd:ifhgidifdbbemub,m;dif /f/gfgbf mnik;dfdifgdkfgikisdghfiskdifhghdgf;[iwervtwerbkeirgegb,vmf..v

auxSolidSphere(r);
auxSolidBox(x,y,z);
auxSolidTorus(r,R);
auxSolidCylinder(r,H);
auxSolidCone(r,H);
auxSolidTeapot(r);
auxSolidlcosahedron(r);
auxSolidOctahedron(r);
auxSolidCube(r);
auxSolidTetrahedron(r);
auxSolidDodecahedron(r);
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