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45— OpenGL BFiX R

— XEH®

¥ T ff OpenGL R2/F it 4544; T ## OpenGL HUBABIEAAL . Bl o 8R4 B i 4
RIEA -

(1) %42 OpenGL X HyEA M &

(2) %48 OpenGL [ TIEHLIE e B AR FF 4544

(3) #4#2 OpenGL HAJLATEMLH.

O XBRRE
(1) BEf: ¥248A—E PCHL (CPU 4 Pentium, H7ES512M LA b, Hsg 40 G, B/~

2% VA SiE R R, &%, BR).
(2) B Windows BIERSE, VC++6.0 A K LL_EfRA, OpenGL B H .

—. KBREX

(1) ARELIER 2 205 K.
(2) #E VC+ +BFIF LI, $RK OpenGL HARFLEH .
(3) £ VCHIRBET, &l LIFI A OpenGL L4 A ETHREE.

M. %% K"

( — ) OpenGL #£3£

OpenGL BiEJLEERBERM —MEEERBN =HEEIRE, SEE SCIEZLZRHTRE
AR EVAFNEST, LU SGI Y GL =B E A ERH SN — MEAEEN TR =
HEFARHE. BRI Visual CH+EFED, ETLUAXITENEBERE, THRIEEENT
BWHERIAT S . OpenGL FEFFE—ILA 100 £ 1MEH, HPBOEEA 11510, BRTHRMER
FRR & SHUENLHER), CRESZN=4WE GR. $. BEEK. 2X5%) 0L
BB MM T (40 Bezier. NURBS & 42 sk i) 9L %] FE.

OpenGL R A 2B OpenGL #3444 H9 22 B AR 25 H iR 142 6 Xt 5 41 7 - OpenGL 4
FRHET 3 NEABE: OpenGL % A FE opengl32.lib, #:F & $ AT gl; OpenGL 5L i
glu32.lib, BRERKEATSR glu; OpenGL H B E glaux.lib, #RIEREHTS aux.
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1. OpenGL B 7 if ¥ &

OpenGL HA MU F AIRIGIREIT. BHE. L. WEERAETES BRI,

OpenGL EARRYFEFM AL AT E - HRANE T FEHEKXE, 1 glBegin, gIClear,
glCopyPixels. HRHLLAEFH GL 3k, B, ¥BETSHBAKRAAES, Bz
R &%5 8%, 1 GL_RGB, GL_AMBIENT_AND DIFFUSE. #{#E2% 4 kB2 GL
Tk, BFRHABDRM/NG FRLTOARESRIESEE S, 10 GLbyte, GLshort, GLint.
ERRYUEPRREATR R glo

2. OpenGL 3£ F R ¥ BE

OpenGL L HREERM T — LI, FTLORBUEMRYER, FIRSRNEBHIE

PR LR R, EARMEELE R RS %, CBEELHERE, UE
SEHA B AT S o LA RBUE T SRR A glu.

3. OpenGL ¥ B &R ¥ =

OpenGL #i8) B PERR S, T — R PR BT LR RN RRGI T, WHRABIN. Wit
A URGH —L =4 LTS BB 8RB BTN aux.

4. OpenGL X HEHE¥ITAE

OpenGL SLH ¥ T H 3 (OpenGL Utility Toolkit, GLUT) RUTEEBRREFOERS
AT BRI R B . GLUT FEE S LA glut HRT4, TP IS T HR G2 % RS
KRBT T

(=) OpenGL £ F 4 #
1. OpenGL REHL &

OpenGL By TAE T X E—HMARSHLE, ERLUETEMRARERIRE, XERARM
REEFREEIIZA—EA. OpenGL FREBERT XHRENE, FLRETET
LL#E I glEnable( ), glDisable( ) XA B RBERARETRRS, WEFRELRE. £
BT RER W,

2. OpenGL BFEX L

(1) #RIERE

VAR EE R B — 1 OpenGL HRASTF K, MBERRNIERE, BEMOCHAoE.
RERR. 83, $%. JBRE—BEHHK glEnable(???), glDisable(???) ki &, 7773
ARERRS.

(2) EXHEO

REWEAE R T HECR X ECEE S B AN, '

void glViewport (left,top,right,bottom)——i% B & BREEHEOKN, AN EEHR R
O M LAY (LMBREET);

void glOrtho (leﬂ,right,bottom,top,near,far)—iﬂ‘ETQ%7‘1‘;‘&79IE;"E&% (EfT#E), #
BUR R BUR— 8 EH N T A A ;

void gluPerspective (fovy,aspect,zNear,zFar)—i&':ET,Q%Z7'1‘iﬁj&yiﬁ?ﬂ&ﬁ? , HEEH&RE
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— LA
(3) LHABTER
B2 OpenGL fYEE#4), 7 OpenGL i R MMM LT WM RIGH LR, A5
REEMEBAFIER. TSR, bRLE, 5%,

. XBAERS R

(—) ZBNE

XKLL H B EEREARI S ME OpenGL BHRKEMHE. HBFER Visual
C++, EXf OpenGL Rt T S HHI K . .

OpenGL $#£4t T — RFUM MBI R, AT EL Windows BIERRIIB IR/, 8
BERNRFHERRE L, XREROEFREAXEHEK.

(Z) XRFRB

1. Glut BE

@ glut &£—4 win32 dynamic lib, 55T #; glutdlls37beta.zip.

@ MEEJRE glut32.dll %] windows system HF# T . g

@ HBEHF, W E\glut, HFF E:\glut FHEE E:\glutinclude\gl, #1L 34 glut.h 3
E:\glut\ include\ gl F1H.

@ P E)\glut THE E:\glut\lib, 1 glut32.lib B #E E:\glut\lib F &,

® BURIE glut B TR (Project) b (ALGHFMTERS R 2 hRBRERH).

2. @37 VC+HL1T OpenGL (B /INRIE

(1) BVETHXRE (SDI) [KB/NFE

@ JE3) VC++, #TFF File/New, 3% MFC AppWizard.(exe), 33§72 Project name 3} sample.

@ EFEH I SDI (Single Document) J 3%,

@ FLET Next, BHZ Finish, EBF— /M S8 085 OK BIS®.
FREREME 1.1 H 1.9 fif.

& T2 sample



4 TRV ERELRHE

WFC App¥izard - Step f

Whl.l Min nl application wouid you like to create?
3 Mulﬂpie dncumenls

" Dialog hased

¥ DocumenyView architecture support?

What |anguage would you like your resources in?

£ Header files ¢n?y.. :

 Database view without file support

f’ % Dulubaiz view xﬂh llle snppnﬂ

if you lndudc a d-uhue vlew. you must select a
data source.

I
i
i
i
i
4
h
i
i
{
i

i (APPWZ 531 ; T
JFHE ] e * No data source is selected.
< Back Next> _ Einish | Cancel | <Bsck Next> Einish | Cancel

B 1.3 MFC AppWizard-Step 1

Step 3 of 6

NFC AppW¥Wizard

" What wmvolmd nhwmtm support would you like to.
i include?

 Wand
" Container

7 Minl-server
1 Fulkserver
£ Both container and server

B 1.4 MFC AppWizard-Step 2

‘W Initial ;lﬁs bar ‘
I Printing snd print preview'
F Context-sensitive Help

* .MAPI Messaging. AP!)
1 ﬂindm Sockets -

Hovtd. you want your toalbars to hmk‘l
S lnhmﬂ Ezwluur HeBafs

- How many ny:s would y-u' !lk:,nnbywt recentfile
list? 3 s ST R

Cancel

Einish = |

< Back  Cancel

.",Buit‘ll‘. f 2

B 1.5 MFC AppWizard-Step 3

Yes, please
No, thank you -
meuldmﬂhhuaehml

As a shared QLL
As a statically linked library

B 1.6 MFC AppWizard-Step 4

RFC kpp¥izard — Step 6 of §

{CSampleApp
- iCMainFrame
{CSampleDoc

| Cancet

B 1.7 MFC AppWizard-Step 5

1.8 MFC AppWizard-Step 6
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Bew Project Informsticn

AppWizard will create a new skeleton project with the following specifications:

iApplication type of sample:
Single Interface

Classes to be created: i
Application: CSampleApp in sample.h snd sampie.cpp
Frame: CMainFrame in MainFrm.h and MainFrm.cpp
Document: CSampleDoc in sampleDoc.h and sampleDoc.cpp
View: C: in Pl Lh and pi .Cpp

Features:
+ Initlal tootbar in main frame
# Intial status bar in main frame.
+ Printing and Print Preview support in view
4 30 Controls
+ Uses shared DLL implementation MFCa2.0L)
+ ActiveX Controls support enabled
+ Localizable text in:
HXIRE)

Project Directory:
Fisample

1.9 SEM sample B¢ 3

(2) {%Ej{ CSampleView 2 9L 304 sampleView.h
@ ZEICHSLEMA : #include< glut.h>,

//sampleView.h : interface of the CSampleView class

/////////////////////////////////////////////////////////////////////l////[//// .

#if !deﬁned(AFX_SAMPLEVIEW_H_6ADDFCE3_l SDE_40A0_8B88 A9EF19 1AFASC__INCLUD
ED ) :

#define AFX_SAMPLEVIEW_H_6ADDFCE3_1 SDE_40A0_8B88_A9EF191 AFA8C__INCLUDED_

#if _MSC_VER > 1000

#pragma once

#endif // _MSC_VER > 1000

// sampleView.h : interface of the CXXView class
/////////////////////////////////////////////////I///////I/////////////////////

#include< glut.h>

#if !deﬁned(AFX_SAMPLEVIEW_H_GADDFCES_1 5DE_40A0_8388_A9EF 191AFAS8C__INCLUD
ED)

#define AFX_SAMPLEVIEW_H_6ADDFCE3__1 5DE_40A0_8B88_A9EF191 AFASC__

#f _MSC_VER > 1000

#pragma once

#endif / _MSC_VER > 1000

@ 18 glut INF T (Project) .,

AT ERFREBIRE] gluth XA Sk, FEEA Tools R Options $EIH15%4% Directories
¥4, 7 Show directories for A, #%#F Include files i% 3, 7 Directories BNk
E:AGLUT\INCLUDE\GL (&=, IRAWIEEE), WE 1.10 iR, RIS, #is Library

INCLUDED_
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files 3%, 7 Directories #EP%#¥ EAGLUT\LIB (MRAW/E, WNHNKERE), WE 1.11
Fﬁﬁ_\‘o

Editor | Tﬂ"'v"i.bﬂ‘wﬂ l o patibifi I Build  Dir ori ! Wodmg 'Editor ‘ Tabs | Dehu' l Compatibility ] Build Direcuules l Wnlksf
Platform: ‘ .. . Show directories for: s Elllfonn: i 4 i Shcw directories for:
[win32 =1 {include files 2 fwin32 _ i 9 {L.b.a'y files =
i inedoﬂes R u e GG nlrer.lmier __Q___;w R L )(14
C:\Program F Visual 98YNCLUDE { C‘\ngrom Flles\Mlauah Visual Studio\VC36\LIB

C:\Program Files\Microsoft Visual Studio\VCI8MFCYUNCLUDE icrosoft Visual Studio\VC38\MFCILIB
C:\Program FilesiMicrosoft Visual Studio\VCIBIATLYINCLUDE &

oo ] o ' T
1.10 ZEIEBHBMA glut HH] 1 111 ETBHMA glut % 2

(3) 7 CSampleView 2 ¥R IN&H B B
fEH View SEHA ClassWizard, NG ERE.
@ HMXRLFiH S WM_CREATE [iH 8 ¥ OnCreate( ), M 1.12 fiR.

 Messa _um ]Memvmlmmlmx:m[ cussmo] G
 Project. S o Classgame: s S q;u; 3 ’
jsample =l fcsampleView e Y
it < v v i S ; 2 Gl 37 g ,';
/ A |WM_CANCELMODE

WM_CAPTURECHANGED

iwu CHAR

JID_APP_EXIT i e
ID_EDIT_COPY {WM_CONTEXTMENU &
’_iIO_EDIT_CUT WM_COPYDATA :
“{ID_EDIT_PASTE

ID_EDIT_UNDO % |WM_DESTROY &

i‘v OnBeginPrinting

i ¥ OnDraw

¥ OnEndPrinting
¥ Dnﬁav-mhmhg

Duuiplsn MM-MI:M&M

1.12 & miE 8 & OnCreate( )
@ #hnxiR T IHE WM_DESTROY HJi§ 8 ¥ OnDestroy(), & 1.13 fiR.

mm}mvmlm|wmlmnu.|

] A“Chn..;

T aa e

Cl-n gome:
;cs-apl eView

Mnn.n

& IWM_CANCELMODE : &
2 WM_CAPTURECHANGED [ Edicees ]
5 “CHAR e

ON WM _DESTROY

1.13  &Fmi¥ B &M OnDestroy( )




%% — OpenGL £ Fiftit Ea

lFé Clage¥izard
W;sq: Maps. l Member Variables | Automation | ActiveX Events | Classinto |
Project Class pame; s

@ %>t T IHE WM_SIZE K5 5 K ¥ OnSize(), WA 1.14 FroR .

(7K

Description: Indicates a change in window size

{sample =i jcsampleView
F h.F: cpp
Object |Ds: Messages:
A gw‘nau'nonoowu
1ID_APP_ABOUT £ |WM_RBUTTONUP
1ID_APP_EXIT i IWM_SETCURSOR
1ID_EDIT_COPY gwu_ssrmcus
Hi0_EDIT_CuT WM_SHOWWINDOW
1ID_EDIT_PASTE WAL SIZE
{ID_EDIT_UNDO % {WM_TCARD
Member functions: : 3
W OnDestray ON_WM_DESTROY
{V OnDraw : e
|V OnEndPrinting
iV OnPreparePrinting S

B 1.14 i B EM OnSize()

@ FHAFFMESRHEHAE.

T LT T T T 10T CSampleView message handlers
int CSampleView::OnCreate(LPCREATESTRUCT IpCreateStruct)

{
if (CView::OnCreate(lpCreateStruct) == -1)

return -1;
// TODO: Addyour specialized creation code here
Init( );
return 0;

}
void CSampleView::OnDestroy( )

{
CView::OnDestroy( );
// TODO: Add your message handler code here
HGLRC hrc; S
hre=:wglGetCurrentContext( );
:'wglMakeCurrent(NULL,NULL);
if(hrc) N
: :wngeleteContext(ﬁrc);
if(m_pDC) )
delete m_pDC;
CView::OnDestroy( );
}
void CSampleView::OnSize(UINT nType, int cx, int cy)

{
CView::0OnSize(nType, cx, cy);

.
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// TODO: Add your message handler code here
if(cy>0)
{
if((m_oldRect.right>cx)]i(m_oldRect.bottom<cy))
RedrawWindow( );
m_oldRect.right=cx;
m_oldRect.bottom=cy;

glMatrixMode(GL_PROJECTION);
glLoadIdentity( );
glFrustum(-1.0,1.0,-1.0,1.0,0.0,10.0);
glViewport(0,0,cx,cy);

(4) FEMAE R EH
@ A4 CsampleView, #:3% Add Member Function, HMAB B RAFL, mE 1.15
Fi7Ro

“w sample - NMicrosoft ¥i

4E lzle Ed:t Yiew Insert Py

Add Nember Function

CSampIeV:ew _32 All ; T —
TR Function Type: FilER B
ample cl : gl .
3 sample classes Cancel |
G CAhnutDIg Function Declaration: ‘-*“‘:n‘c:""*;
H i G
&-*5 CMainFrame }
#-*% CSampleApp dAccess e i
# ™% CSampleDoc | & Public ¢ Protected
- *3 CSampleView
#-{ Globals I~ Static I~ Virual

1.15  #M CSampleView 2895 B &8

@ JEEIEE K void B H K Init( ), AUBBGEHR, KB DC K, B84 RC,
M 1.16 g

Add Member Function

Function Type: : OK i
fvnid —._._.__..__)

G i
Function Declaration: —--n-':'.—x_-.._.!
flnnm !

;Lmss.,._.;..W..\._mw.\;A,;:..‘,..‘;.ﬂ..Am..;,‘m‘,
|~ Public.  r Protected  C Private |

I~ Static I~ Vinwal

1.16  RIMA R & Init( )
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@ JR[EIXEH BOOL [ %L bSetupPixelFormat( ), f LA L@ EH K, WA 1.17
Frs o
Add Neaber Function =

iBooL

Function Declaration:
irbSclupPlxelF ormat()

Access\~~*~
| & Public " Protected " Private

" Static I Virtual

1.17 & ME B &% bSetupPixelFormat( )
@ SEEHE R void B ¥ DrawScene( ), fAT4HS OpenGL BF¥, HMH 1.18 Fiim.

Add Nember Function 7 o @7@
= |
{widl :

i Cancel
Function Declaration:
‘DrawScene[]
Acness~~~

| % Public Protected Private

™ Static I~ Virtual

1.18 #&HmpL B &K ¥ DrawScene( )
® EAFTBFMERABROAE.

void CSampleView::Init( )
{
PIXELFORMATDESCRIPTOR pfd;

int n;
HGLRC hrc;
m_pDC=new CClientDC(this);
ASSERT(m_pDC!=NULL);
if(!bSetupPixelFormat( )) return;
n=::GetPixelFormat(m _pDC->GetSafeHdc( ));
::DescribePixelFormat(m_pDC->GetSafeHdc( ).n,sizeof(pfd),&pfd);
hre=wglCreateContext(m_pDC->GetSafeHdc( ));
wglMakeCurrent(m_pDC->GetSafeHdc( ),hrc);
GetClientRect(&m_oldRect);
glClearDepth(1.01);
glEnable(GL_DEPTH_TEST);
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giMatrixMode(GL_MODELVIEW);
glLoadlIdentity( );

BOOL CSampleView::bSetupPixelFormat( )

{
static PIXELFORMATDESCRIPTOR pfd=

{
sizeof(PIXELFORMATDESCRIPTOR),
1,
PFD_DRAW_TO_WINDOW|
PFD_SUPPORT_OPENGL,
PFD_TYPE_RGBA,
24, '
0,0,0,0,0,0,

0,0,0,0,
32,
0,
0,
PFD_MAIN_PLANE,
0,
0,0,0
}
int pixelformat;
if((pixelformat=ChoosePixelFormat(m _pDC->GetSafeHdc( ),&pfd))==0)
{
MessageBox("choosepixelformat failed");
return FALSE;
}
if(SetPixelFormat(m _pDC->GetSafeHdc( ).pixelformat,&pfd)==FALSE)
{
MessageBox("setpixelformat failed");
return FALSE;

}
return TRUE;
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void CSampleView::DrawScene( )

{

glClearColor(0.0£,0.0f,1.0f,1.01);

glClear(GL_COLOR_BUFFER_BIT|GL_DEPTH_BUFFER_BIT);

glColor3£(1.0f,0.0£,0.01);

glBegin(GL_POLYGON);
glVertex2f(-0.8f,-0.8f);
gl Vertex2£(-0.8f,0.8f);
glVertex2£(0.8f,0.8f);
glVertex2£(0.8f,-0.8f);

glEnd( );

glFinish( );

(5) FHHMERAXNS
@ A4 a4 CSampleView %3 Add Member Variable,

*m_pDC, WM& 1.19 ffsc.

Add Nember ¥ariable

Variable Type:
iCClientDC

Variable Name:

BMAB R AXSE: CClientDC

o v
G|

Cancel

M 1.19 ﬁm'\ﬁﬂtﬁwi*m_pnc

A 1.20 Ehn

Add lenber Yariable

Variab e Type:
‘cnem

Variable Name:
!m_uldRectI

~Access -

i* Public " Protected " Private

@ H@gH+H CSampleView )ﬁ_# Add Member Variable , mbﬂ Y ANE BB : CRect

m_oldRect,

1.20 FEMAER AN m_oldRect




