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1.1 MFC /

1.1.1 /
MFC
MFC AppWizard / MFC
MFC /
MFC
MFC 11 11
MFC CView Class CDocument Class
GetDocument()
OnDraw() GetDocument()
CDC
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CView Object
CDocument Object
CWnd Class
CDocumentClass CView Class
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UpdateAllViews()
CAD CAD
1-2
CAD —STLViewer GUI
Graphic User Interface CTreeView
OpenGL
8
| gl R o E
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i
_..:ul L RSN Rl e S [ RIS T, .- T % | B [
1-2 STLViewer
1.1.3
MFC / Document Template
MFC
SDI CSingleDocTemplate MDI
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CMultiDocTemplate

CWinApp

CSingleDocTemplate

CView

1-3 MFC

| C'WinApp |

| CMuhito:Templase |

| CMulliDiTemplite | | CChildFrams

L_I C0%aln Frase: |

1-4 MFC

CMainFrame

| CMuliDoc Templmie | | UL hildErarme CWiew I—-—I Chocumert |

| CChikdFrame l_ 4 W iew I_,.l Dz umiml |

1-4 MFC

MFC
CWinApp Initinstance()
AddDocTemplate()

InitInstance()

BOOL CSTLViewerApp::Initinstance()

CSingleDocTemplate* pDocTemplate;
pDocTemplate = new CsingleDocTemplate(

CWinApp

CSTLViewerApp CWIinApp



IDR_MAINFRAME,

RUNTIME_CLASS(CSTLViewerDoc),

RUNTIME_CLASS(CmainFrame), /l main SDI frame window

RUNTIME_CLASS(CSTLViewerView));
AddDocTemplate(pDocTempl ate);

MFC
° CSTLViewerDoc
° CSTLViewerView
° CMainFrame
) CSTLViewerApp
MFC AppWizard
1 MFC CWinApp
MFC /

MFC CWinApp

2 MFC CDocument

CAD

3 MFC CView

CAD
GetDocument()
CDocument::UpdateAllViews()
CView
CView::OnDraw() CView
4 1-3
14 MFC
SDI CFrameWnd MDI

CMDIFrameWnd
CMDIChildwnd



CView

OnActiveView() 1-2
OpenGL
1.2 — CAD STLViewer
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CAD
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OpenGL CAD CAD
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CAD
STL STL STL
ASCII AutoCAD R14 STL
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STLViewerDoc.h STLViewerDoc.cpp STLViewerView.h
STLViewerView.cpp ManFrm.h  MainFrm.cpp STLViewerApp.h  STLViewerApp.cpp
Visual C++
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1 CSTLViewerDoc STLViewer
CSTLViewerDoc MFC CDocument m_Part
m_Part CPart

CSTLViewerDoc STLViewerDoc.h
class CSTLViewerDoc : public CDocument
{
protected: // create from serialization only

CSTLViewerDoc();
DECLARE_DYNCREATE(CSTLViewerDoc)

/I Attributes
public:
CPartm_Part; 1

// Operations
public:

I/l Overrides
/I ClassWizard generated virtual function overrides
H{{AFX_VIRTUAL(CSTLViewerDoc)
public:
virtua BOOL OnNewDocument();
virtual void Seriaize(CArchive& ar);



IYAFX_VIRTUAL

// Implementation
public:

virtual ~CSTLViewerDoc();
#ifdef _DEBUG

virtual void AssertValid()const;

virtual void Dump(CDumpContext& dc)const;

#endif

protected:

/I Generated message map functions

protected:
I{{AFX_MSG(CSTLViewerDoc)
afx_msg void OnStIFilein();
IYAFX_MSG
DECLARE_MESSAGE_MAP()

b
m_Part CSTLViewerDoc Serialize()
m_Part
CPart GeomKernel.dll CPart
6
2 CSTLViewerView
CSTLViewerView CGLView
OpenGL m_Part
MFC CView CView
OpenGL CAD
glContext.dll OpenGL CGLView CView
OpenGL CGLView
CGLView

CSTLViewerView

CSTLViewerView

class CSTLViewerView : public CGLView

{

protected: // create from seridization only
CSTLViewerView();
DECLARE_DYNCREATE(CSTLViewerView)

/I Attributes
public:

CGLView

STLViewerView.h



CSTLViewerDoc* GetDocument();

virtual void RenderScene(COpenGLDC* pDC); //  OpenGL

// Operations
public:

/I Overrides
/I ClassWizard generated virtual function overrides
I{{AFX_VIRTUAL(CSTLViewerView)
public:
virtual BOOL PreCreateWindow(CREATESTRUCT& cs);
protected:
IYAFX_VIRTUAL

// Implementation
public:
virtual ~CSTLViewerView();
#ifdef _DEBUG
virtual void AssertValid()const;
virtual void Dump(CDumpContext& dc)const;
#endif

protected:

/I Generated message map functions
protected:
H{{ AFX_M SG(CSTLViewerView)
IYAFX_MSG
DECLARE_MESSAGE_MAP()

virtua BOOL GetBox(double& x0,double& y0,double& zO,
double& x1,double& yl1,double& z1); //

b
CSTLViewerView::RenderScene() CGLView::OnDraw()
OpenGL
3 CMainFrame
STLViewer MFC AppWizard
CMainFrame Visud
Studio 1-2
1-2

m_LeftDockBar ~ m_OutputDockBar 8



DockTool .dll
m_LeftDockBar m_OQutputDockBar DockTool.dll
m_LeftDockBar Visual C++
Workspace
m_OutputDockBar

CMainFrame
CMainFrame Mainfrm.h

class CMainFrame : public CFramewWnd

{
protected: // create from serialization only
CMainFrame();
DECLARE_DYNCREATE(CMainFrame)

/I Attributes

public:
CMyLeftDockBar m_LeftDockBar; I
CMessageViewDockBar m_OutputDockBar;  //

I/ Operations
public:

/I Overrides
/I ClassWizard generated virtual function overrides
I{{AFX_VIRTUAL(CMainFrame)
public:
virtual BOOL PreCreateWindow(CREATESTRUCT& cs);
IYAFX_VIRTUAL

// Implementation
public:
virtual ~CMainFrame();
#ifdef _DEBUG
virtual void AssertValid()const;
virtual void Dump(CDumpContext& dc)const;
#endif

protected:  // control bar embedded members
CStatusBar m_wndStatusBar;
CToolBar m_wndToolBar;
CToolBar m_wndDisplayBar;

/I Generated message map functions

10



protected:
I{{AFX_MSG(CMainFrame)
afx_msg int OnCreate(LPCREATESTRUCT IpCreateStruct);
/I NOTE - the ClassWizard will add and remove member functions here.
//DO NOT EDIT what you see in these blocks of generated code!
IYAFX_MSG
DECLARE_MESSAGE_MAP()

void DockControl BarL eftOf(CToolBar* Bar,CToolBar* LeftOf);

4 CSTLViewerApp
STLViewer CSTLViewerApp  CWIinApp

1.4 STLViewer

C++ OOP: Object-Oriented Programming
OOoP OOoP
OOoP OOoP
OOP
* exe DLL: Dynamic
Link Library DLL
DLL
DLL
STLViewer STLViewer.exe
GeomCalc.DLL glContext.DLL GeomKernel.DLL  DockTool.DLL 1-6
MFC
STLViewer.exe MFC
DLL DLL C++ DLL
1 GeomCalc.dll
CAD CAD
GeomCalc.dll



STLViewer GUL (STLViewerexe)
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| |I |_-II[ ontextdll | | DockToaldil |
| GeomCaledll |
il = <

Mecrosalt Foomdotion Closs (8L

CipenL AP

Windows Platlorm
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1-6 STLViewer
2 CAD glContext.dll OpenGL
C++ MFC OpenGL MFC
OpenGL
glContext.dll MFC  GeomCalc.dll
3 CAD GeomKernel .dll
CAD
GeomCalc.dll GeomKernel.dll glContext.dll
OpenGL
CAD GeomKernel.dll
CAD
GeomKernel
4 DockTool.dl
1-2 Visua C++ Workspace
Output DockTool.dll
1.5
STLViewer
DLL CAD
Visual C++ 2 DLL
—_— GeomCalc.dll GeomCalc.dll CAD
GeomCalc.dll
DLL Visua C++



1.51

library .obj
DLL Dynamic Link Library
DLL DLL DLL
DLL 13 ”
CAD
Window
DLL DLL
STLViewer DLL
ACIS DLL
DLL CAD
DLL DLL
1.5.2 MFC
MFC DLL
o MFC DLL Regular DLL
o MFC DLL
) MFC DLL Extension DLL
DLL DLL
1 MFC DLL C++ DLL C++
MFC DLL MFC
DLL MFC DLL

13



DLL
C++
DLL
MFC DLL
MFC DLL
MFC DLL
MFC DLL

Win32

MFC

“ CH lu

CH1\STLViewer.exe
CH1\GeomCalc.dll
CH1\glContext.dll
CH1\GeomKernel .dll
CH1\DockTooal .dll
STLViewer.exe
“ CH1\Models\”

CAD
CAD

* mdl
Fileln”
STL

STL

STL
STLViewer.exe
STL

mdl

AutoCAD R14

STLViewer
.mdl
“ CH1\Models\”
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®
® C++
®
[ ) GeomCalc.dll
CAD
C++ DLL ——GeomCac.dll
CAD
DLL
2.1
2.1.1
CAD (xy.2)
typedef struct tagPoint3D{
double x;
doubley;
double z;
} POINT3D, *PPOINT3D;
C
struct struct typedef,
typedef
typedef POINT3D struct tagPoint3D PPOINT3D
struct tagPoint3D typedef

15



struct tagPoint3D

struct tagPoint3D  P;

POINT3D Pt
struct tagPoint3D pPt
struct tagPoint3D * pPt;
PPOINT3D pPt;
2.1.2
dy dz
typedef struct tagVector3D{
double dx;
double dy;
double dz;
} VECTOR3D,*PVECTORSD;
1
V1(dx1,dyl,dzl) V2(dx2,dy2,dz2)
V* =V1+V2=(dx1+dx2,dyl+dy2dzl+ dz2)
V* =V1-V2=(dx1-dx2,dyl-dy2,dzl-dz2)
2
V1(dx1,dyl,dzl) V2(dx2,dy2,dz2) S
s=V1[V 2 =dx1ldx2 + dylldly?2 + dz1[dlz2
0
s=V1/2=V1|QV2|coso
3
V1(dx1,dyl,dz1) V2(dx2,dy2,dz2)
Oi j k O
VESVIxV2= ikl dyl dzlf
FiIx2 dy2 dz2H
=(dyl dz2 - dy2 dzl,dz1 dx2 — dz2 dx1,dx1 dy2 —dx2 dyl)
4

V(dx,dy,dz) M

16
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M =|V|=(V V)" 2 = (dx dx +dy dy +dz dz)*'?

V(dx,dy,dz) s
V =V [$=(dx [$,dy [$,dz [$)

P(x, Y, 2) V(dx,dy,dz) p
P*=P+V =(x+dx,y+dy,z+dz)

P1(x1, y1, z1) P2(x2,y2, 22) A
V*=PLl-P2=(x1-x2,yl-y2,71-z2)

22

2.1.3

CAD

CAD
n+l n
X, ¥,2) (hx,hy,hz,h)
(15,30,25,1) (7.5,15,12.5,0.5) (15,30,25)
4% 4
Moo Moy Moz Mozl
_ S“lo My My m13E
gnzo Mp1 Mpp mst
ANz Mg Mgz Mgz
[X,Y,Z1] Tap
XY,z 1]
(x,y,.z,0) xy.2)
OpenGL (x,y,2,0) xy.2)

OpenGL

17



XY Z =[x oy oz 1

typedef struct tagCal 3DMatrix{
double A[4][4];
} MATRIX3D, *PMATRIX3D;

2.2
C++
Public Protected
MFC POINT
POINT CPoint CPoint
MFC
CAD
POINT3D
double Xy z
POINT3D
POINT3D
CPoint3D
CVector3D
CMatrix3D

18
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20 My
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2.2.1 CPoint3D

1 CPoint3D
CPoint3D CadBase.h

class CPoint3D :public POINT3D // POINT3D CPoint3D

{

public:

I
CPoint3D();
CPoint3D(double ix,double iy,double iz=0.0);
CPoint3D(const double*);
CPoint3D(POINT3D p);
~CPoint3D();

public:

1
CPoint3D operator* (const MATRIX3D& matrix) const;
void operator*=(const MATRIX3D& matrix);

I
CPoint3D operator+(VECTOR3D V) const;

void operator+=(VECTOR3D v);
CPoint3D operator-(VECTORS3D V) const;
void operator-=(VECTOR3D v);

CVector3D operator-(POINT3D sp) const;

1

BOOL operator==(POINT3D pos) const;
BOOL operator!=(POINT3D pos) const;
b
2 CPoint3D
CPoint3D
CPoint3D

CPaint3D pt0
CPoint3D pt1(10.0,20.0,30.0);

double v[3];
v[Q] = 100; v[1] = 100; v[2] = 100;
CPoint3D pt2(v);

POINT3D pt3;
pt3.x = 10; pt3.y = 10; pt3.z = 30;
CPoint3D pt4(pt3);



pt1(25,25,0)

20

pt

pt0 (5,5,0) vec (20,20,0)
CPoaint3D pt0(5,5,0);
CVector3D vec(20,20,0);
CPoint3D ptl = pt0 + vec; 1/(25, 25, 0)
vec

CPoint3D operator+(VECTOR3D v) const;

void operator+=(VECTOR3D v);
CPoint3D operator-(VECTORSD v) const;
void operator-=(VECTOR3D v);

CVector3D operator-(POINT3D sp) const;

/I ptO vec
ptO= pt0 + vec;
ptO += vec;

/I ptl vec

ptl= ptl - vec;

ptl -= vec;

I pt0 ptl vec
vec = ptl — pt0;

const

CPoint3D

CPoint3D operator*(const MATRIX3D& matrix) const;
void operator*=(const MATRIX3D& matrix);

CMatrix3D mat;
CPoint3D ptl,pt2;

CPoint3D
CPoint3D

const



...... 1/ mat

pt2 = ptl*mat;
ptl *= mat;

ol

C o !:n CAD

CPoint3D “o==r o=

BOOL operator==(POINT3D pos) const; /!
BOOL operator!=(POINT3D pos) const; /

CPoint3D ptO,ptl;
if(pt0 == pt1){ //

6 const
CPoint3D const

const
1 const const

CVector3D vec(10,10);

const CPoint3D& pt = CPoint3D(0,0,30);

Cpoint3D ptl = pt+vec; / pt

pt += vec; 1 pt

pt const Cpoint3D const
2 read-only

void CPoint3D::operator+=(VECTOR3D v)
{

X+=v.dx;
y+=v.dy;
z+=v.dz;

const

CPoint3D CPoint3D::operator-(VECTOR3D v) const

21



2.2.2

1

22

{

}

return CPoint3D(x-v.dx,y-v.dy,z-v.dz);

CPoint3D

void operator*=(const MATRIX3D& matrix);

CVector3D

CVector3D

CVector3D CadBase.h

class CVector3D: public VECTOR3D

1

{

VECTOR3D CVector3D

public:

I

CVector3D();

CVector3D(double dx,double dy,double dz=0);
CVector3D(const double*);
CVector3D(VECTOR3D v);

virtual ~CVector3D();

I

CVector3D operator+(VECTOR3D v) const;
void operator+=(VECTORS3D v);
CVector3D operator-(VECTOR3D v) congt;
void operator-=(VECTOR3D v);

I

I

CVector3D operator* (double d) const;

void operator*=(double d);

I

CVector3D operator/(double d) const;

void operator/=(double d);

I

CVector3D operator*(VECTOR3D v) const;
I

matrix

const

const

const



double operator|(VECTORS3D v) const;

1
CVector3D operator* (const MATRIX3D& matrix) const;
void operator*=(const MATRIX3D& matrix);

I

double GetLength() const;

double GetLengthXY () const;// XY
double GetLengthYZ() const; //  YZ
double GetLengthzX() const; //  ZX

I
CVector3D GetNormal() const;

1
void Normalize();

I 0
BOOL IsZeroL ength() const;

2 CVector3D
CVector3D
CVector3D

CVector3D();

CVector3D(double dx,double dy,double dz=0);
CVector3D(const double*);
CVector3D(VECTOR3D v);

CVector3D vecO;
CVector3D vec1(10,20,15);

double v[3];
v[0] = 100; v[1] = 100; v[2] = 100;
CVector3D vec2(v);

VECTOR3D tagVegc;
tagVec.dx = 100; tagVec.dy = 100; tagVec.dy = 100;
CVector3D vec3(tagVec);

3 CVector3D
1 CVector3D

23
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24

CVector3D operator+(VECTOR3D v) const;
void operator+=(VECTORSD v);
CVector3D operator-(VECTOR3D v) const;
void operator-=(VECTOR3D v);

CVector3D vec0(30,30,0);
CVector3D vec1(10,20,0);

CVector3D vec=vec0 +vecl; // vec(40,50,0)

vec += vecO; // vec(70,80,0)
Vec -= vecl; I/ vec(60,60,0)
CVector3D

CVector3D operator* (double d) const;
void operator*=(double d);
CVector3D operator/(double d) const;
void operator/=(double d);

CVector3D vec0(30,30,0);

CVector3D vec=vec0*1.5; 1/ vec(45,45,0)

vec *=0.2; 1/ vec(9,9,0)

vec = vec0/2.0; I/ vec(15,15,0)

vec /= 2.0; I/ vec(7.5,7.5,0)
CVector3D

double operator|(VECTORS3D v) const;
CVector3D operator* (VECTOR3D V) const;

CVector3D vec0(1,0,0);

CVector3D vecl(0,1,0);

double m = vecOjvecl,; /I'm=0

CVector3D vec = vecO*vecl, // vec(0,0,1)
CAD

[T X 1]



CVector3D

CVector3D operator* (const MATRIX3D& matrix) const;
void operator*=(const MATRIX3D& matrix);

CMatrix3D mat;
CVector3D vecl,vec2;

....... /l mat

vecl = vec2*mat;

vec2 *= mat;

1 CAD

1 CVector3D

CVector3D GetNormal() const;
void Normalize();

223 CMatrix3D

1 CMatrix3D
CMatrix3D
CadBase.h

class CMatrix3D : public MATRIX3D
1 MATRIX3D CMatrix3D
{
public:
/1
CMatrix3D();
CMatrix3D(const MATRIX3D&);
CMatrix3D(const double *);
virtual ~CMatrix3D();
public:
1
CMatrix3D operator*(const MATRIX3D& matrix)const;
void operator*=(const MATRIX3D& matrix);
1
void IdenticalMatrix();



26

I
double GetValue() const;

public:
1
1

static double GetValue(double a00, double a01, double a02,

1

double a10, double all, double al2,
double a20, double a21, double a22);

static CMatrix3D CreateMirrorMatrix(VECTORS3D plnNormy;

1

static CMatrix3D CreateRotateM atrix(double da,VECTOR3D bv);

1

static CMatrix3D CreateScaleMatrix(double);

1

static CMatrix3D CreateTransfMatrix(VECTOR3D vec);

CMatrix3D
CMatrix3D

CMatrix3D();
CMatrix3D(const MATRIX3D&);
CMatrix3D(const double *);

CMatrix3D matrix0;

CMatrix3D matrix 1 (matrix0);

double mat[16];

CMatrix3D matrix2(mat);

1
I

MATRIX3D

matrix0
MATRIX3D

matl6

CMatrix3D



mat

CMatrix3D

CMatrix3D operator*(const MATRIX3D& matrix)const;
void operator*=(const MATRIX3D& matrix);

CPoaint3D pt(10,10,0);

CMatrix3D matl,mat2;

I mat1 CVector3D(0,0,1) 90°
matl = CMatrix3D:: CreateRotateMatrix(Pl/2,CVector3D(0,0,1));

I mat2 CVector3D(-10,0,0)
mat2 = CMatrix3D::CreateTransfMatrix(CVector3D(-10,0,0));

CMatrix3D mat;
mat = mat1*mat2; 1
pt *= mat; //pt(-20,10,0)
z 90° X 10 pt(10,10,0)
pt(-20,10,0)
mat = matl*matl*matl;
z 90° z 270°
mj; 1
4
@1 0 0 OC
C
0O 0 1 oC
%) 00 1E
CMatrix3D
CMatrix3D() CMatrix3D IdenticalMatrix()
void IdenticaMatrix();
CMatrix3D CMatrix3D

static CMatrix3D CreateMirrorMatrix(VECTORS3D plnNormy;
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pInNorm,

static CMatrix3D CreateRotateM atrix(double da,V ECTOR3D bv);

da,
bv,

static CMatrix3D CreateScaleMatrix(double sc);

SC,

static CMatrix3D CreateTransfMatrix(VECTOR3D vec);

vec,

CMatrix3D mat = CMatrix3D:: CreateRotateMatrix(P1/2,CVector(0,0,1));
z 90°

2.3

2.3.1
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KoY Z 15—[XY21]EE0

q o

static CMatrix3D CreateRotateM atrix(double da,VECTOR3D bv);

bv
z
z bv yOX
bv yoz 0
X bv xoy
bv Xoy 0
z bv da
R
Rz Rx Rzn
Rz*Rx*R*Rxn*Rzn

CMatrix3D CMatrix3D::CreateRotateM atrix(double da,VECTOR3D v)

{

CMatrix3aD R; //
CVector3D bv(v);

1 0
if(IS_ZERO(da)) return R;

i
ASSERT(!bv.IsZeroL ength());

I xoy
double Ixy = bv.GetLengthXY ();

Il Ixy 0 bv z
if(IS_ZERO(Ixy))
{

if(bv.dz < 0.0) da*=-1.0;

Ixy

Dcose sn6 0 00O
sme cos® O OB
1 o0
0O O 15
CMatrix3D
da
bv bv vy
Rz
Rx
Rxn
CreateRotateMatrix()
z da



R.A[0][0]=R.A[1][1]=cos(da);
R.A[0][1]=sin(da);R.A[1][0]=-sin(da);
return R;

}

I yoz lyz
double lyz=bv.GetLengthY Z();

Il lyz 0 bv  x
if(IS_ZERO(lyz))
{

if(bv.dx < 0.0) da*=-1.0;
R.A[2][2]=R.A[1][1]=cos(da);
R.A[1][2]=sin(da);R.A[2][1]= -sin(da);
return R;

I ZOX Ixz
double Ixz=bv.GetLengthZX();

/I Ixz O bv vy
if(IS_ZERO(Ix2))
{

if(bv.dy < 0.0) da*=-1.0;
R.A[0][0]=R.A[2][2]=cos(da);
R.A[0][2]=-sin(da);R.A[2][0]=sin(da);

return R;
}
I Rz bv z yoz
I 0 = acos(by.dy/Ixy)
CMatrix3D Rz;

Rz.A[0][0]=Rz.A[1][1]=bv.dy/Ixy;
Rz.A[0][1]=bv.dx/Ixy;Rz.A[1][0]= -bv.dx/Ixy;

I Rx bv  x Xy
1 6 = acos(by.dz/len)

double len=bv.GetL ength();

CMatrix3D Rx;
Rx.A[2][2]=Rx.A[1][1]=bv.dZ/len;
Rx.A[1][2]=Ixy/len;Rx.A[2][1]= -Ixy/len;

Il R bv 2z da
R.A[0][0]=R.A[1][1]=cos(da);
R.A[0][1]=sin(da);R.A[1][0]= -sin(da);

1 Rx Rxn
CMatrix3D Rxn;

da

da
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Rxn.A[2][2]=Rxn.A[1][1]=bv.dz/len;
Rxn.A[2][1]=Ixy/len;Rxn.A[1][2]= -Ixy/len;

I Rz
CMatrix3D Rzn;
Rzn.A[0][0]=Rzn.A[1][1]=bv.dy/Ixy;
Rzn.A[1][0]=bv.dx/Ixy;Rzn.A[0][1]= - bv.dx/Ixy;

Rzn

Il
return Rz*Rx* R*Rxn*Rzn;

}
AB A
AB A (0,0,0)
AB a R A
bv
1 T
01 C
O C
T= O 1 C
0 1 C
E-Xa -Ya -Za 1E
2 T T?!
01 0
0 1 0
T—I = D D
0 1 O
5<a Ya Za 15
3 bv a
4 R
R=Tx R1x T1
2.34
[Bx C
0 C
TS: D Sy |:
0 sz C
: 1
[X.Y,Z,1]
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pInNorm
2.4 GeomCalc.dll
2.4.1 GeomCalc.dll
CAD CAD
GeomCac.dll 2-1
Lol ake LILL
||5_I::::: r:_,.:' [IJL':-\I.IL:-I'“D "‘:!Ir:';I'.'IIJ |: ||::;I|L-.t I‘.-',:I
/" class el class o
CToini30 Ll'1%~m-‘|1) _(l'ft'l:lri:-..‘-u slires CHus 3
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s Parnl bl
2-1 GeomCalc.dll
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® CPoint3D
® CVector3D
® CMatrix3D
® CBox3D

CAD

GeomCalc.dll

AFX_EXT_API DLL

double  AFX_EXT APl _AngleBetween(VECTORS3D v1,VECTOR3D v2);
double  AFX_EXT APl _DistOf(POINT3D pt0, POINT3D ptl);

BOOL  AFX_EXT_API _IsParallel(VECTOR3D vO,VECTORSD v1);
BOOL  AFX_EXT_API _IsOrthogonal (VECTOR3D v0,VECTOR3D v1);

GeomCalc DLL DLL
C++

AFX_EXT_CLASS DLL

2.4.2

1

AFX_EXT_CLASS DLL

classAFX_EXT_CLASS CPoint3D :public POINT3D

GeomCalc.dll

C++ GeomCalc MFC DLL

File New New

DLL

DLL
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2 2-2 Project MFC AppWizard (dIl)
CEEE——— ik

o =

Crad-tupTa
[t

3T (T J

|.ﬂ.'-q

[ ] cem |

2-2 DLL

3 Project name GeomCalc OK 2-3
MFC DLL, MFC Extension DLL (using shared MFC DLL)

2%

\'bemk bopem o DILL wooud o yow Blos o prmseste?

I Faaapuler DL with MPC siaficaly inkecl
T Foepalar DLL uginey shanad MFC DLL
& MFC Exfarsion CLL [using shansd WFC DLL)

itest Fe i re e waow bd o ke inwour CLLT

™ ko nestion
™ Wndorws Sockat

‘Would you ks o genersie souce lle comments
& 'vag, ploass
o, ek you

< Back M ¥ | Finich Cancal I

2-3 MFC
4 Finish
5 OK MFC DLL

MFC AppWizard MFC DLL
GeomCalc.cpp DlIMain()
MFC
*.h (*.cpp)
AFX_EXT_CLASS
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AFX_EXT_API GeomCalc

243

2.5

2.5.1

GeomCalc.dll

CadBase.h

GeomCalc.dll

CadBase.h

DLL
DLL
GeomCalc.lib GeomCalc.dll
CadBase.h DLL LIB
GeomCalc.dll
DLL
GeomCalc.dll
GeomCalc.lib
GeomCalc.lib
GeomCalc.dll

#include “CadBase.h”

CadBase.h
W C ad Base W T
#ifndef _CAD_DEF_H_
#define _CAD_DEF_H_
#include <math.h>
#include <afxtempl.h>
#define CAD_ZERO 1.0E-6
#define NC_ZERO 1.0E-3
#define IS_ZERO(x) (fabs(x)<=CAD_ZERO)

#define IS_NCZERO(x) (fabs(x)<=NC_ZERO)
#define IS_ BETWEEN(x,min,max) (x<=max && x>=min)
#define PI 3.1415926535

typedef struct tagPoint3D{
double x;
double y;
double z;

} POINT3D, *PPOINT3D;

CadBas=h
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typedef struct tagVector3D{
double dx;
double dy;
double dz;

} VECTOR3D,*PVECTOR3D;

typedef struct  tagMatrix3D{
double A[4][4];
} MATRIX3D, *PMATRIX3D;

class CPoint3D;
class CVector3D;
class CMatrix3D;

classAFX_EXT_CLASS CPoint3D :public POINT3D
{
public:
CPoint3D();
CPoint3D(double ix,double iy,double iz=0.0);
CPoint3D(const double*);
CPoint3D(POINT3D p);
~CPoint3D();

public:
/loperators
CPoint3D operator* (const MATRIX3D& matrix) const;
void operator*=(const MATRIX3D& matrix);

/loffsetting with vector

CPoint3D operator+(VECTOR3D V) const;
void operator+=(VECTORSD v);
CPoint3D operator-(VECTOR3D V) const;
void operator-=(VECTOR3D v);

BOOL operator==(POINT3D pos) const;
BOOL operator!=(POINT3D pos) const;

//derived vector = this point - sp
CVector3D operator-(POINT3D sp) const;
b

classAFX_EXT_CLASS CVector3D: public VECTOR3D
{
public:
CVector3D();
CVector3D(double dx,double dy,double dz=0);
CVector3D(const double*);



CVector3D(VECTOR3D v);
virtual ~CVector3D();

//operator

CVector3D operator+(VECTORS3D v) const;
void operator+=(VECTOR3D v);
CVector3D operator-(VECTOR3D v) const;
void operator-=(VECTOR3D v);

CVector3D operator* (double d) const;
void operator*=(double d);
CVector3D operator/(double d) const;
void operator/=(double d);

/lcross product
CVector3D operator* (VECTOR3D V) const;

//dot product
double operator|(VECTORS3D v) const;

CVector3D operator* (const MATRIX3D& matrix) const;
void operator*=(const MATRIX3D& matrix);

/Nlength

double GetL ength() const;
double GetLengthXY () const;
double GetLengthY Z() const;
double GetLengthZX() const;

CVector3D GetNormal() const;

void Normalize();
BOOL IsZeroL ength() const;
b
classAFX_EXT_CLASS CMatrix3D : public MATRIX3D
{
public:
CMatrix3D();
CMatrix3D(const MATRIX3D&);
CMatrix3D(const double *);
virtual ~CMatrix3D();
public:
/loperators

CMatrix3D operator* (const MATRIX3D& matrix)const;
void operator*=(const MATRIX3D& matrix);

/Imethods



2.5.2

40

void ldenticalMatrix();
double GetValue() const;

public:

/I static member functions

static double GetValue(double a00, double a01, double a02,
double a10, double al1, double a12,
double a20, double a21, double a22);

static CMatrix3D CreateMirrorMatrix(VECTORS3D plnNormy;

static CMatrix3D CreateRotateM atrix(double da,V ECTOR3D bv);

static CMatrix3D CreateScaleMatrix(double);

static CMatrix3D CreateTransfMatrix(VECTOR3D vec);

/I exported API functions

double  AFX_EXT_API _AngleBetween(VECTOR3D v1,VECTOR3D v2);
double  AFX_EXT_API _DistOf(POINT3D pt0, POINT3D ptl);

BOOL AFX_EXT_API _|sParalel(VECTOR3D v0O,VECTOR3D v1);
BOOL  AFX_EXT_API _IsOrthogona (VECTOR3D v0,VECTOR3D v1);
#endif

CadBase.cpp

M T CadBase.cppllTHTTTHITHTTHTTTTTTHITHTTTTTTTTHITHT

#include "stdafx.h"
#include "cadbase.h"
#include "math.h"

/**************************************************************************/

|/ CLASSNAME: CPoint3D

|/ CLASS DESCRIPATION: Designed for 2 dimensional point

|/ CREATED BY: Olive Wang in Apr.28,2000

/' MODIFIED BY:
**************************************************************************/
/I constructor & & destructor

CPoint3D::CPoint3D()

{
x=0.0;
y=0.0;
z=0.0;
}
CPoint3D::CPoint3D(double ix,double iy,doubleiz)
{
X =iX;
=ly;



}
CPoint3D::CPoint3D(const double*p)
{
x=p[Q];
y=p[1];
z=p[2];
}
CPoint3D::CPoint3D(POINT3D p)
{
X=P.X;
y=p.y;
z=p.z;
}
CPoint3D::~CPoint3D()
{
}
/loperators
CPoint3D CPoint3D::operator* (const MATRIX3D& matrix) const
{
double rx,ry,rz,sc;
rx =X * matrix.A[0][0] +y * matrix.A[1][0] + z* matrix.A[2][0] + matrix.A[3][0];
ry =x * matrix. A[0][1] +y * matrix.A[1][1] + z* matrix.A[2][1] + matrix.A[3][1];
rz=x* matrix.A[0][2] +y * matrix.A[1][2] + z* matrix.A[2][2] + matrix.A[3][2];
sc =X * matrix.A[0][3] +y * matrix. A[1][3] + z * matrix.A[2][3] + matrix.A[3][3];
X /= sC;
ry I= c;
rz/=sc;
return CPoint3D(rx,ry,rz);
}
void CPoint3D::operator*=(const MATRIX3D& matrix)
{
(*this) = (*this)* matrix;
}

/I offsetting with vector
CPoint3D CPoint3D::operator+(VECTOR3D v) const

{
return CPoint3D(x+v.dx,y+v.dy,z+v.dz);

void CPoint3D::operator+=(VECTOR3D V)



x+=v.dx;

y+=v.dy;

z+=v.dz;
}
CPoint3D CPoint3D::operator-(VECTOR3D v) const
{

return CPoint3D(x-v.dx,y-v.dy,z-v.dz);
}
void CPoint3D::operator-=(VECTOR3D V)
{

X-=v.dX;

y-=v.dy;

z-=v.dz;
}

/I derive vector = this point - sp
CVector3D CPoint3D::operator-(POINT3D sp) const

{
return CVector3D(X-sp.X,y-Sp.Y,2-sp.2);

}

BOOL CPoint3D::operator==(POINT3D pos) const

{
CVector3D  vect(X-pos.X,y-pos.y,z-pos.z);
if(IS_ZERO( vect.GetLength( ) ) ) return TRUE;
elsereturn FALSE;

}

BOOL CPoint3D::operator!=(POINT3D pos) const

{
CVector3D  vect(X-pos.X,y-pos.y,z-pos.z);
if(IS_ZERO( vect.GetLength() ) ) return FALSE;
elsereturn TRUE;

}

/**************************************************************************

/  CLASSNAME: CVector3D

/  DESCRIPTION: designed for 3 dimensional vector
**************************************************************************/
/I constructor& & destructor

CVector3D::CVector3D()



dx=0.0;
dy=0.0;
dz=0.0;

CVector3D::CVector3D(double ix,double iy,doubleiz)
{

dx=ix;
dy=iy;
dz=iz;
}
CVector3D::CVector3D(const double* pv)
{
dx=pv[Q];
dy=pv[1];
dz=pv[2];
}
CVector3D::CVector3D(VECTOR3D v)
{
dx=v.dx;
dy=v.dy;
dz=v.dz
}
CVector3D::~CVector3D()
{
}

CVector3D CVector3D::operator+(VECTORS3D v) const

{
return CVector3D(dx+v.dx,dy+v.dy,dz+v.dz);

CVector3D CVector3D::operator-(VECTORSID v) const

{
return CVector3D(dx-v.dx,dy-v.dy,dz-v.dz);

void CVector3D::operator+=(VECTOR3D v)
{

dx +=v.dx;

dy +=v.dy;

dz +=v.dz;



void CVector3D::operator-=(VECTOR3D v)

{
dx -= v.dx;
dy -=v.dy;
dz -=v.dz
}
CVector3D CVector3D::operator* (double d) const
{
return CVector3D(dx*d,dy*d,dz*d);
}
void CVector3D::operator*=(double d)
{
dx *=d;
dy *=d;
dz*=d;
}
CVector3D CVector3D::operator/(double d) const
{
return CVector3D(dx/d,dy/d,dz/d);
}
void CVector3D::operator/=(double d)
{
dx /=d;
dy/=d;
dz/=d;
}

/I cross product
CVector3D CVector3D::operator* (VECTOR3D v) const

{
return CVector3D(dy*v.dz-v.dy* dz,v.dx* dz-dx*v.dz,dx*v.dy-v.dx* dy);

}
// dot product
double CVector3D::operator|(VECTORS3D v) const

{
return dx*v.dx+dy*v.dy+dz*v.dz;

/Imethods implementation
double CVector3D::GetLength() const

{
return sgrt(dx* dx+dy*dy+dz*dz);



double CVector3D::GetLengthX Y () const

{
return sgrt(dx* dx+dy*dy);
}
double CVector3D::GetLengthY Z() const
{
return sgrt(dy* dy+dz*dz);
}
double CVector3D::GetLengthZX () const
{
return sgrt(dx* dx+dz*dz);
}
CVector3D CVector3D::GetNormal () const
{
double len = GetLength();
return CVector3D(dx/len,dy/len,dz/len);
}
void CVector3D::Normalize()
{
double len = GetLength();
dx /= len;
dy /=len;
dz /=len;
}
BOOL CVector3D::IsZeroLength() const
{
return IS_ZERO(GetLength());
}

CVector3D CVector3D::operator* (const MATRIX3D& matrix) const

{
doublerx,ry,rz,sc;
rx = dx * matrix.A[0][O] + dy * matrix.A[1][0] + dz * matrix.A[2][0] + matrix.A[3][0];
ry = dx * matrix.A[0][1] + dy * matrix.A[1][1] + dz* matrix.A[2][1] + matrix.A[3][1];
rz=dx * matrix.A[0][2] + dy * matrix.A[1][2] + dz * matrix.A[2][2] + matrix.A[3][2];
sc = dx * matrix.A[0][3] + dy * matrix.A[1][3] + dz * matrix.A[2][3] + matrix.A[3][3];
X /= sC;
ry I= c;
rz/=sc;
return CVector3D(rx,ry,rz);



void CVector3D::operator*=(const MATRIX3D& matrix)

{
(*this) = (*this)* matrix;

/**************************************************************************

/| CLASSNAME: CMatrix3D

/  DESCRIPTION: designed for 3 dimensiona matrix
**************************************************************************/
/Iconstruction& & destruction

CMatrix3D::CMatrix3D()

{
for(int i=0;i<4;i++)
for(int j=0;j<4;j++)
{
Al = (i=5j)?1.0:0.0;
}
}
CMatrix3D::CMatrix3D(const MATRIX3D& matrix)
{
for(int i=0;i<4;i++)
for(int j=0;j<4;j++)
{
Al[i] = matrix.A[i][j];
}
}
CMatrix3D::CMatrix3D(const double *matrix)
{
for(int i=0;i<4;i++)
for(int j=0;j<4;j++)
{
A[i][j] = matrix[i*4+j];
}
}
CMatrix3D::~CMatrix3D()
{
}
/loperators

CMatrix3D CMatrix3D::operator* (const MATRIX3D& matrix2) const
{

CMatrix3D matrix;

for(int i=0;i<4;i++)

for(int j=0;j<4;j++){



matrix.A[i][j] = A[i][0]*matrix2.A[0][j]
+ A[i][1]*matrix2.A[1][]]
+ A[i][2]*matrix2.A[2][]]
+ A[i][3]*matrix2.A[3][j]:
}

return matrix;

void CMatrix3D::operator*=(const MATRIX3D& matrix)

{
(*this) = (*this)* matrix;

}
/Imethods
void CMatrix3D::ldenticalMatrix()
{
for(int i=0;i<4;i++)
for(int j=0;j<4;j++)
{
Alil[j] = (i==)71.0:0.0;
}
}
double CMatrix3D::GetVaue() const
{
return  A[O][O]*A[1][1]*A[2][2] +
A[OI[1]*A[T][2]*A[2][0] +
A[O][2]*A[1][01*A[2][1] -
A[O][2]*A[1][1]*A[2][0] -
A[O][1]*A[1][01*A[2][2] -
A[OI[O*A[T][2]*A[2][1];
}

/I static member functions

double CMatrix3D::GetVal ue(double a00, double a01, double a02,
double al0, double al1, double al2,
double a20, double a21, double a22)

return a00*all*a22 +
a0l1*al2*a20 +
a02*al0*a2l -
a02*all*a20 -
a0l1*al0*a22 -
a00*al2*a2l;

CMatrix3D CMatrix3D::CreateMirrorMatrix(V ECTOR3D v)

47



double len=((CVector3D)v).GetLength();

CMatrix3D matrix;

meatrix.A[0][0]= (v.dx*v.dx -1.0)*2.0/len/len;
meatrix.A[1][1]= (v.dy*v.dy -1.0)*2.0/len/len;
meatrix.A[2][2]= (v.dz*v.dz -1.0)*2.0/len/len;
matrix.A[0][ 1]=matrix.A[1][0] = v.dx*v.dy*2.0/len/len;
matrix.A[0][2]=matrix.A[2][0] = v.dx*v.dz*2.0/len/len;
matrix.A[1][2]=matrix.A[2][1]= v.dz*v.dy*2.0/len/len;
return matrix;

}
CMatrix3D CMatrix3D::CreateRotateM atrix(double da,V ECTOR3D v)
{

CMatrix3D R;

CVector3D bv(v);

if(1IS_ZERO(da)) return R;

ASSERT(!bv.IsZeroL ength());

double Ixy=bv.GetLengthXY ();
if(IS_ZERO(Ixy))

{
if(bv.dz < 0.0) da*=-1.0;
R.A[0][0]=R.A[1][1]=cos(da);
R.A[0][1]=sin(da);R.A[1][0]=-sin(da);
return R;

}

double lyz=bv.GetLengthY Z();
if(IS_ZERO(lyz))

{
if(bv.dx < 0.0) da*=-1.0;
RA[2][2]=R.A[1][1]=cos(da);
R.A[1][2]=sin(da);R.A[2][1]= -sin(da);
return R;

}

double Ixz=bv.GetLengthZX();
if(IS_ZERO(Ixz))

{
if(bv.dy < 0.0) da*=-1.0;
R.A[0][0]=R.A[2][2]=cos(da);
R.A[0][2]=-sin(da);R.A[2][0]=sin(da);
return R;

}

CMatrix3D Rz;
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Rz.A[0][0]=Rz.A[1][1]=bv.dy/Ixy;
Rz.A[0][1]=bv.dx/Ixy;Rz.A[1][0]= -bv.dx/Ixy;

double len=bv.GetLength();

CMatrix3D Rx;
Rx.A[2][2]=Rx.A[1][1]=bv.dzZ/len;
Rx.A[1][2]=Ixy/len;Rx.A[2][1]= -Ixy/len;

R.A[0][0]=R.A[1][1]=cos(da);
R.A[0][1]=sin(da);R-A[1][0]= -sin(da);

CMatrix3D Rxn;
Rxn.A[2][2]=Rxn.A[1][1]=bv.dz/len;
Rxn.A[2][1]=Ixy/len;Rxn.A[1][2]= -Ixy/len;

CMatrix3D Rzn;
Rzn.A[0][0]=Rzn.A[1][1]=bv.dy/Ixy;
Rzn.A[1][0]=bv.dx/Ixy;Rzn.A[0][1]= - bv.dx/Ixy;

return Rz*Rx*R*Rxn*Razn;

CMatrix3D CMatrix3D::CreateScaleMatrix(double d)
{
CMatrix3D m;
m.A[0][0]=m.A[1][1]=m.A[2][2]=d;
return m;

CMatrix3D CMatrix3D::CreateTransfMatrix(VECTOR3D vec)
{

CMatrix3D m;

m.A[3][0]=vec.dx;

m.A[3][1]=vec.dy;

m.A[3][2]=vec.dz;

return m;

CadBasel.cpp

#include "stdafx.h"
#include "cadbase.h"
#include "math.h"

double _AngleBetween(VECTOR3D v1,VECTOR3D v2)
{
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if(_IsParalel(vl,v2)) returnO;
CVector3D cvl(vl),cv2(v2);
return acos((cvljcv2.GetNormal())/cvl.GetLength());

double _DistOf(POINT3D pt0,POINT3D ptl)

{
CVector3D vec(ptl.x-pt0.x,ptl.y-pt0.y);

return vec.GetLength();

BOOL _IsParallel(VECTOR3D v0,VECTOR3D v1)

{
CVector3D cv0O(v0),cvi(vl);

return IS_ZERO((cv0*cvl).GetLength());

BOOL _IsOrthogonal (V ECTOR3D v0,VECTORSD v1)

{
CVector3D cvO(v0),cvi(vl);

return IS_ZERO(cvO|cvl);

® ch2\GeomCalc GeomCalc
©® ch2\GeomCalc.dll

® ch2\GeomCalc.lib

® ch2\cadbase.h



3 MFC  OpenGL Windows

OpenGL
OpenGL  GDI
Rendering Context
Wiggle
OpenGL Window
Windows OpenGL

3.1 OpenGL

OpenGL  Open Graphics Library
OpenGL
OpenGL OpenGL OpenGL
OpenGL SGI

OpenGL
OpenGL OpenGL
Windows 95/98 Windows NT/2000 Macos Beos OS/2 Unix
CAD OpenGL
OpenGL
OpenGL
OpenGL

1 OpenGL —_—
2 CAD

OpenGL OpenGL
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3 OpenGL RGBA
RGBA

4 OpenGL

5 OpenGL

6 OpenGL

7

8 OpenGL SELECT FEEDBACK

OpenGL
3.2 Windows OpenGL
Windows OpenGL
3.2.1 OpenGL
OpenGL Windows

OpenGL Windows NT3.5 Windows 95 Windows

OpenGL OpenGL Windows

OpenGL API OpenGL
OpenGL OpenGL library
Utility library Auxiliary or Toolkit
1 OpenGL OpenGL
opengl32.dil gl.h al
OpenGL
2 OpenGL
sphere cylinder tours
OpenGL OpenGL
glud2.dil glu.h glu
3 OpenGL OpenGL
OpenGL
glaux.dll

glaux.h aux

52



3.2.2 OpenGL GDI

OpenGL GDI Graphical Device Interface
GDI Windows Windows
GDI  Windows
Windows
GDI
GDI  Windows Device Context Windows
GDI
GDI Windows
GDI
GDI GDI
OpenGL Windows GDI OpenGL API
OpenGL GDI 31 Windows Application |
Microsoft “ Wiggle” @
OpenGL APl Microsoft Windows GDI
GDI  Windows OpenGL [;
GDI Pens Brushes Fonts | BT AP ‘ Wizehan oot AP]‘
GDI GDI
Device Context Windows ' Windows Platfonn |
_ &
OpenGL Rendering ‘ Video Display Driver
[OpenGL Support]  [3D DDI Support]  [GDI Support]
Context
3-1 OpenGL
3.23
1
GDI Windows Device
Context OpenGL  Windows
Rendering Context
OpenGL
OpenGL OpenGL
Current Rendering Context OpenGL
OpenGL
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Windows

OpenGL 3-2
] A [-151
Noncurrent OpenGL Windows
Rendering Context Device Context [ ] OpenGL Output
OpenGL
Commands
Al [-]aIX
Current OpenGL Windows
Rendering Context Device Context No OpenGL Output
3-2 OpenGL
2 Wiggle /
OpenGL Windows
OpenGL WindowsAPI Wiggle Windows
OpenGL wgl

Wiggle

HGLRC wglCreateContext( HDC hdc);

BOOL wglDeleteContext( HGLRC hglrc);

BOOL wglMakeCurrent( HDC hdc, HGLRC hglrc);
HGLRC wgl GetCurrentContext();

HDC wgl GetCurrentDC();

Wiggle
wgl CreateContext() GDI hdc
OpenGL

HGLRC wglCreateContext( HDC hdc);

NULL

hdc——

SetPixel Format()

wglDel eteContext()

wgl DeleteContext()

BOOL wglDeleteContext( HGLRC hglrc);

TRUE FALSE

hglrc——



3 wglMakeCurrent() wglMakeCurrent()

OpenGL

NULL

BOOL wglMakeCurrent( HDC hdc, HGLRC hglrc);

TRUE FALSE
hdc—— OpenGL
hglrc—— hglrc NULL
4 wgl GetCurrentContext()

HGLRC wglGetCurrentContext();

NULL
5 wglGetCurrentDC()

HDC wglGetCurrentDC();

NULL

i OpenGL i
HDC hdc;
HGLRC hglrc;

I
hglrc = wgl CreateContext (hdc);

I
wglMakeCurrent (hdc, hglrc);
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/I OpenGL
I
wglMakeCurrent (NULL, NULL) ;

1

wglDeleteContext (hglirc);
3.24
OpenGL Pixel Format
OpenGL WindowsAPI
Windows OpenGL OpenGL
OpenGL
RGBA
Windows PIXELFORMATDESCRIPTOR
PIXELFORMATDESCRIPTOR
ChoosePixel Format()
ChoosePixel Format()
SetPixel Format()
1 PIXELFORMATDESCRIPTOR

typedef struct tagPIX ELFORMATDESCRIPTOR {
WORD nSize;
WORD nVersion;
DWORD dwFlags;
BYTE iPixelType;
BYTE cColorBits;
BYTE cRedBits;
BYTE cRedshift;
BYTE cGreenBits;
BYTE cGreenShift;
BYTE cBlueBits;
BYTE cBlueShift;
BYTE cAlphaBits;
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BYTE cAlphaShift;
BYTE cAccumBits;
BYTE cAccumRedBits;
BYTE cAccumGreenBits;
BYTE cAccumBlueBits;
BYTE cAccumAlphaBits;
BYTE cDepthBits;
BYTE cStencilBits;
BYTE cAuxBuffers;
BYTE iLayerType;
BYTE bReserved;
DWORD dwLayerMask;
DWORD dwVisibleMask;
DWORD dwDamageMask;
} PIXELFORMATDESCRIPTOR;

PFD_STEREO
PFD_DRAW_TO_BITMAP
PFD_SUPPORT_OPENGL
PFD_NEED_PALETTE
PFD_SWAP_LAYER BUFFERS

PFD_TYPE_RGBA PFD TYPE_

24

® cRedBits cRedShift cGreenBits cGreenShift cBlueBits cBlueShift cAlphaBits,

® nSize

® nVersion

® dwFlags OpenGL
PFD_DOUBLEBUFFER
PFD_DRAW_TO_WINDOW
PFD_SUPPORT_GDI
PFD_GENERIC_FORMAT
PFD_NEED_SYSTEM_PALETTE

® |PixelType

COLORINDEX RGBA

® cColorBits 8 256

cAlphaShift

cRedBits RGBA

cRedShift RGBA

cGreenBits RGBA

cGreenShift RGBA

cBlueBits RGBA

cBlueshift RGBA

cAlphaBits RGBA Alpha

cAlphaShift RGBA Alpha

® cAccumBits:

0

® cAccumRedBits cAccumGreenBits cAccumBlueBits cAccumAlphaBits:

0
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cAccumRedBits
cAccumGreenBits
cAccumBlueBits

cAccumAlphaBits
® cDepthBits
® cStencilBits
® cAuxBuffers
® iLayerType OpenGL
©® bReserved
©® dwLayerMask NT
® dwVisibleMask NT
® dwDamageMask NT
2 ChoosePixel Format()

Alpha

HGLRC wglGetCurrentContext();

3 SetPixel Format()

NULL

BOOL SetPixelFormat( HDC hdc, int iPixelFormat,
CONST PIXELFORMATDESCRIPTOR * ppfd );

TRUE FALSE
hdc——
i Pixel Format—— 1
ppfd—— PIXELFORMATDESCRIPTOR
4 DescribePixelFormat()
Pixel Format Pixel Format

int DescribePixelFormat(HDC hdc, int iPixelFormat, UINT nBytes, LPPIXELFORMATDESCR-

IPTOR * ppfd);

hdc——
i Pixel Format——

nBytes—— ppfd



ppfd——
5

GetPixel Format()

int GetPixelFormat( HDC hdc)

hdc——

G i
int pixelformat;
HDC hDC;

1

static PIXELFORMATDESCRIPTOR pfdwnd =

{

1

sizeof (PIXELFORMATDESCRIPTOR),

1
PFD_DRAW_TO_WINDOW |
PFD_SUPPORT_OPENGL |
PFD_DOUBLEBUFFER
PFD_TYPE_RGBA,

24

0,0,0,0,0,0,
0,0,0,0,0,0,0,

32

0,0,
PFD_MAIN_PLANE,
0,0,0,0

pixelformat = ChoosePixelFormat(m_hDC, & pfdwWnd);

I

SetPixel Format(m_hDC, pixelformat, & pfdwnd);

Windows

WM_CREATE

OpenGL

Windows

OnCreate()

/I 24-bit color

/I 32-bit depth buffer

WM_DESTROY

OnDestroy()
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33 Windows
i |
Flake RO Curem
Cipeenlal. Doy
Rk RO Noncurail
pe— /
S /
.-!'u-m- R froess THD ll." Ul Jessorovyi §
— i
/’; Releage R
Windows Message
Lscxs
H“‘m OnSime]|
\“‘ Make BU Lurrent
CipeniGL Cosserands for Resizing
Make RC Monomment
33
3.3 OpenGL MFC
MFC OpenGL Windows
MFC OpenGL Windows MFC CView
OpenGL CGLView CGLView Windows
OpenGL CGLView CGLView::RenderScene() OpenGL
MFC CView CView CDocument
CAD
CView CDC
CAD OpenGL
CDC Microsoft Visual C++
OpenGL
CView OpenGL CGLView
CGLView MFC
OpenGL CGLView Windows OpenGL
CGLView  CGLView OpenGL CView
CDC
CGLView OpenGL Windows
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OpenGL Windows

DLL DLL MFC
C++ MFC OpenGL
OpenGL Windows
3.3.1
MFC / Visual C++
CGLView OpenGL
OpenGL
1 MFC / Developer Studio AppWizard
MFC
1 File New New
2 Project MFC AppWizard (exe)
3 Project name GL OK
4 (Sb1)
5 OLE ODBC 3D Controls
34 Finish Developer Studio
/
CGLView GLViewh  GLView.cpp
MFC .-'-|:-::'.h|.'.- - Step 6ol 6 __' ; iJEI
Appicard crembes the bol lwng clesmes oryou
et |
C1iLApp
ChiminFrame
{15 Lo
Clase name Hemcler filer
[ [BLviewn
Baes claes Il mresmrishion He
[ x| [GLvescpp
< Back | | | Firish Caai oad
34 GL
2 OpenGL OpenGL
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OpenGL openGL32.lib

gluz2lib  glauxlib

Project Settings...... Project Settings Link
3-5 Object/library modules “ opengl32.lib glu32.lib
glaux.lib”
st e
i_-f_'“_t*.‘..';.!ﬂ.-.'-_- ....... ]| Gerend | Deien | o= ik | Remcwces | W ]
’ [ 2 [ = Bue |
e bl il
| T
s TR
h’""i‘": e oyl 5 s oy
F' Ll e il 1 et il il B biat-ii
' Lindk sy I Cararsiy mapkiy
™ Ematin puking
Procphi Qi
T bl gl 7 s o b fmiegs il
s IFH TP ] | BT
Pl ey Tl il o) sl o 1 ﬂ
[T ] cwan |
3-5 Project Settings
OpenGL
Workspace Bar File View GL files
Add Files to Project... 3-6 Insert Files into Project
Visual C++ lib opengl32.lib glu32.lib  glaux.lib
Add
3 GLView.h GLView.h
#include <gl\gl.h> //OpenGL
#include <gl\glu.h> //OpenGL

Irsert Files inbo Project :l- jJEII
x| = ek
[w] CLEFADIZLIE [slFKFDIZLIE [sIRMCRCTIC.LE
W oPENDEEDLE WIPROFTAGLIE [SIRFCMOA LIE
mgeATZLE [WIRFOES.LE
[ T LIE WIRASAFIEELE WIRFCRT4.LE
[wlFER=ER.LIE mlRAECLELE WIRTRIEIZLE
[WFOHLE [WlRA=EAFLLE wRTMLE
[wiFEMTER.LIE [IRENCIOILIE mRTUTLELE
[sIFEPMINIZLIE WIRESUTLELE [WIRLLEOLELE
Z | rype: LEFRe L] |
Eie: ZTE KB
Fienome:  forEnciz=LE ——*__ ]
Fiesolbme:  |Libmm Files i) =l Carcal
JFikecs will ba s i o oldlar ke 'L A" in project GL.

3-6 OpenGL
OpenGL
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#include <gl\glaux.h>

//OpenGL

3.3.2 CGLView
CGLView
1 CGLView
public:
HGLRC m_hRC; /i
HDC m_hDC; /i
2 CGLView
public:
virtual void RenderScene(); /I OpenGL
private:
void GLInit(); //OpenGL
void GLRelease(); 1
void GLResize(int cx,int cy);
I OpenGL
void GL SetupRC(void *pData);
1
OpenGL CGLView
CGLView 37
3 CGLView::PreCreateWindow(CREATESTRUCT& cs)
Windows PreCreateWindow() AppWizard
CREATESTRUCT CREATESTRUCT
O Wiew |
ChlYiew
m_hLx:
m_hRL
Prelreme W madorw | §
O} — | Hendersene) |
U reans| | _
Cmestroy| b - m| {iLEulmse)
Umbiee]) LR esize])
CmEraselfkzndi §

3-7 CGLView
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WS_CLIPCHILDREN WS _CLIPSIBLINGS
PreCreateWindow()

BOOL CGLView::PreCreateWindow(CREATESTRUCT& cs)
{
/I OpenGL
cs.style|= WS _CLIPSIBLINGSWS_CLIPCHILDREN;
return CView::PreCreateWindow(cs);

Class Wiszard CGLView Windows WM_CREATE
CGLView::0OnCreate(LPCREATESTRUCT IpCreateStruct) OnCreate

int CGLView::OnCreate(LPCREATESTRUCT IpCreateStruct)
{
if (CView::OnCreate(IpCreateStruct) == -1)
return -1;

1 OpenGL  Windows
GLInit();

return O;

}

GLInit() Windows
GLInit()

GLInit()

void CGLView::GLInit()

{
m_hDC = ::GetDC(m_hWnd); //
ASSERT(m_hDC);

I Pixel Format

static PIXELFORMATDESCRIPTOR pfdWnd =

{
sizeof (PIXELFORMATDESCRIPTOR), /I Structure size
1, // Structure version number
PFD_DRAW_TO_WINDOW | /I Property flags
PFD_SUPPORT_OPENGL |
PFD_DOUBLEBUFFER,
PFD_TYPE_RGBA,

24, /I 24-bit color
0,0,0,0,0,0, /I Not concerned with these
0,0,0,0,0,0,0, /I No aphaor accum buffer
32, /I 32-bit depth buffer

0, 0, /1 No stencil or aux buffer



PFD_MAIN_PLANE, /I Main layer type

0, I/l Reserved
0,0,0 // Unsupported
¥
I
int pixelformat;

pixelformat = ChoosePixelFormat(m_hDC, & pfdwnd);

1
ASSERT (SetPixel Format(m_hDC, pixelformat, & pfdwnd));

I
m_hRC=wgl CreateContext(m_hDC);

I m_hRC
VERIFY (wglMakeCurrent(m_hDC,m_hRC));

/i
GL SetupRC(m_hDC);

1
VERIFY (wglMakeCurrent(NULL,NULL));

}

GLInit() m_hDC

m_hRC GL SetupRC()
OpenGL
OpenGL
OpenGL
OnDestroy()
GL SetupRC()
GL SetupRC()

void CGLView::GL SetupRC()

{

olEnable(GL_DEPTH_TEST);
glEnable(GL_COLOR_MATERIALY);

I

GLfloat ambientLight[] = { 0.2f, 0.2f, 0.2f, 1.0f };
GLfloat diffuseLight]] ={ 0.6f, 0.6, 0.6f, 1.0f };

Glfloat specular]] ={ 1.0f, 1.0f, 1.0f, 1.0f};

GLfloat lightPos{] = { -1000.0f, 1000.0f, 1000.0f, 1.0f } ;
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glEnable(GL_LIGHTING);
glLightfv(GL_LIGHTO,GL_AMBIENT,ambientLight);
glLightfv(GL_LIGHTO,GL_DIFFUSE,diffuseLight);
glLightfv(GL_LIGHTO,GL_SPECULAR,specular);
glLightfv(GL_LIGHTO,GL_POSITION,lightPos);
glEnable(GL_LIGHTO);

I

glColorMaterial (GL_FRONT, GL_AMBIENT_AND_DIFFUSE);
gIMaterialfv(GL_FRONT, GL_SPECULAR specular);
gIMateriali(GL_FRONT,GL_SHININESS,100);

I

glClearColor(0.0f, 0.0f, 0.0f, 1.0f );
I

glColor3ub(0, 0, 255);

5 Rendering Context
ClassWizard CGLView WM_DESTROY

void CGLView::OnDestroy()

{
I
GLRelease();
CView::OnDestroy();

}

GLRelease()

void CGLView::GLRelease()

{
wglDeleteContext(m_hRC);
::ReleaseDC(m_hwWnd,m_hDC);

}

6 OpenGL
CGLView WM_SIZE OnSize() OnSize()

void CGLView::OnSize(UINT nType, int cx, int cy)

{
CView::0nSize(nType, cX, cy);
VERIFY (wglMakeCurrent(m_hDC,m_hRC));
GLResize(cx,cy);
VERIFY (wglMakeCurrent(NULL,NULL));

}

GLResize
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void CGLView::GLResize(int cx,int cy)

{

7

double nRange = 1200.0;

I 0
if(cy ==0)
oy=1

I
glViewport(0, O, cx, cy);

gIMatrixMode(GL_PROJECTION);

I
glLoadldentity();

I (Ieft, right, bottom, top, near, far)
if(cx <=cy)
glOrtho(-nRange,nRange,-nRange* cy/cx,nRange* cy/cx,1,2*nRange);
ese
gl Ortho(-nRange* cx/cy,nRange* cx/cy,-nRange,nRange, 1,2* nRange);

glMatrixMode( GL_MODELVIEW );
olLoadldentity( );

I

double eye[3],ref[3],up_dir[3];

eyel0] = 0; eye[1] = 0; eye[2] = nRange;

ref[0] = 0; ref[1] =O0; ref[2] =0;

up_dir[0]=0; up_dir[1]=1;up_dir[2]=0;

gluLookAt(eye[0],eye] 1] ,eye] 2], ref[ 0] ref[ 1] ref[ 2] ,up_dir[O] ,up_dir[1],up_dir[2]);

OpenGL

OnDraw()

void CGLView::OnDraw(CDC* pDC)

{

I
wglMakeCurrent(m_hDC,m_hRC);

I OpenGL
RenderScene();

1
SwapBuffers(m_hDC);
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I
wglMakeCurrent(m_hDC,NULL);

}
RenderSceng() OpenGL
RenderScene() CGLView
OpenGL Render Scene()
OnDraw()
CGLView  OnDraw()
CView WM_ERASEBACKGROUND OnEraseBkgnd()
Invalidate() MFC
WM_ERASEBACKGROUND OpenGL
CGLView
MFC
CGLView WM_ERASEBACKGROUND OnEraseBkgnd()
BOOL CGLView::OnEraseBkgnd(CDC* pDC)
{ [Ireturn CView::OnEraseBkgnd(pDC);
return FAL SE;
}
8 RenderScene() OpenGL Windows

RenderScene() OpenGL

void CGLView::RenderSceng()
{
I
glClear(GL_COLOR_BUFFER_BIT |GL_DEPTH_BUFFER_BIT);

I
glRotatef(3.0f,0.0f, 0.0f, 1.0f); // Rock Z
glRotatef(3.0f,1.0f, 0.0, 0.0f); // Roll X

glPushMatrix();
glColor3ub(255,0,0);//red
auxSolidSphere(360); //0,0,0

glColor3ub(0,0,255);//blue

gl Trans atef(600,0,0);//600,0,0
auxSolidSphere(120);
glColor3ub(0,255,0);//green

ol Trans atef(-1200,600,0);//-600,0,0
auxSolidSphere(60);
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glPopMatrix();

glFlush();
}
3-8

Je177-6L ol x|

File Edit Wiew Help

0= 3 ?

3-8 GL.exe
OpenGL CGLView
CGLView Render Scene()
3.33 OpenGL
OpenGL Double Buffer
OpenGL
PFD_DOUBLE-

BUFFER

static PIXELFORMATDESCRIPTOR pfdWnd =
{

sizeof(PIXELFORMATDESCRIPTOR),
1,
PFD_DRAW_TO_WINDOW | I Property flags
PFD_SUPPORT_OPENGL |
PFD_DOUBLEBUFFER,
PFD_TYPE_RGBA,
24,

69



0,0,0,00,0,

0,0,0,0,0,0,0,
32,
0,0,
PFD_MAIN_PLANE,
0,0,0,0
b
SwapBuffers() OnDraw()
RenderScene() OpenGL SwapBuffers()
void CGLView::OnDraw(CDC* pDC)
{
wglMakeCurrent(m_hDC,m_hRC);
RenderScene();
SwapBuffers(m_hDC);
wglMakeCurrent(m_hDC,NULL);
}
1 OnCreate()
int CGLView::OnCreate(LPCREATESTRUCT IpCreateStruct)
{
if (CView::OnCresate(IpCreateStruct) == -1)
return -1;
GLInit();
SetTimer(0,50,NULL); // 50ms WM_TIMER
return O;
}
SetTimer() 0 50ms
2 CGLView WM_TIMER OnTimer()
void CGLView::OnTimer(UINT nIDEvent)
{
Invalidate(FALSE); /I
CView::OnTimer(nIDEvent);
}
WM_TIMER
3
RenderScene()
/I Rotate
glRotatef(3.0f,0.0f, 0.0f, 1.0f); //  z 3°
glRotatef(3.0f,1.0f, 0.0f, 0.0f); // X 3
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3.4

34.1

CGLView

GLView.h

3 20

Nt
/! GLView.h : interface of the CGLView class
T T T T T T T

#f 1defined(AFX_GLVIEW_H__B2996431 1A48 492F 87B8 D8E922845B95 INCLUDED )
#defineAFX_GLVIEW H__B2996431 1A48 492F 87B8 D8E922845B95 |INCLUDED

#f_MSC_VER > 1000
#pragma once
#endif // _MSC_VER > 1000

class CGLView : public CView

{

protected: // create from seridization only
CGLView();
DECLARE_DYNCREATE(CGLView)

/I Attributes
public:
CGLDoc* GetDocument();

// Operations
public:

/I Overrides

/I ClassWizard generated virtual function overrides

I{{AFX_VIRTUAL(CGLView)
public:

virtual void OnDraw(CDC* pDC); // overridden to draw this view
virtual BOOL PreCreateWindow(CREATESTRUCT& cs);

protected:
IYAFX_VIRTUAL

// Implementation
public:
virtual void RenderScene();
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virtual ~CGLView();

protected:

/I Generated message map functions
protected:
I{{AFX_MSG(CGLView)
afx_msgint OnCreate(LPCREATESTRUCT |pCreateStruct);
afx_msg void OnDestroy();
afx_msg BOOL OnEraseBkgnd(CDC* pDC);
afx_msg void OnSize(UINT nType, int cx, int cy);
afx_msg void OnTimer(UINT nIDEvent);

IYAFX_MSG
DECLARE_MESSAGE_MAP()
private:
void GLInit();
void GLRelease();
void GLResize(int cx,int cy);
void GL SetupRC();
HGLRC m_hRC; //rendering context
HDC m_hDC; /Idevice context

b
#ifndef _DEBUG // debug versionin GLView.cpp
inline CGLDoc* CGLView::GetDocument()
{ return (CGLDoc*)m_pDocument; }
#endif

T T T T

I{{AFX_INSERT_LOCATION}}
/I Microsoft Visual C++ will insert additional declarationsimmediately before the previousline.

#endif // |defined(AFX_GLVIEW_H__B2996431_1A48 492F 87B8_D8E922845B95 INCLUDED )
34.2 GLView.cpp

T e T
/I GLView.cpp : implementation of the CGLView class
T T T ]

#include "stdafx.h"
#include "GL.h"

#include "GLDoc.h"
#include "GLView.h"
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#include "gl\gl.h"
#include "gl\glu.h"
#include "gl\glaux.h"

#ifdef DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] =__FILE_;
#endif

I T T
/I CGLView

IMPLEMENT_DYNCREATE(CGLView, CView)

BEGIN_MESSAGE_MAP(CGLView, CView)
I{{AFX_MSG_MAP(CGLView)
ON_WM_CREATE()
ON_WM_DESTROY ()
ON_WM_ERASEBKGND()
ON_WM_SIZE()

ON_WM_TIMER()
IRYAFX_MSG_MAP
END_MESSAGE_MAP()

T T L T
/I CGLView construction/destruction

CGLView::CGLView()

{
m_hDC = NULL;
m_hRC = NULL,;
}
CGLView::~CGLView()
{
}

BOOL CGLView::PreCreateWindow(CREATESTRUCT& cs)
{

/I Add Window style required for OpenGL before window is created
cs.style = WS _CLIPSIBLINGS|WS_CLIPCHILDREN|CS OWNDC;

return CView::PreCreateWindow(cs);
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T T T T
/l CGLView drawing

void CGLView::OnDraw(CDC* pDC)

{ wglMakeCurrent(m_hDC,m_hRC);
RenderScene();
SwapBuffers(m_hDC);
wglMakeCurrent(m_hDC,NULL);

}

T T T
/I CGLView diagnostics

#ifdef DEBUG

CGLDoc* CGLView::GetDocument() // non-debug version isinline

{
ASSERT(m_pDocument->IsKindOf(RUNTIME_CLASS(CGLDoc)));

return (CGLDoc*)m_pDocument;

}
#endif //_DEBUG

T L T T
/I CGLView message handlers

int CGLView::OnCreate(LPCREATESTRUCT IpCreateStruct)

{
if (CView::OnCreate(IpCreateStruct) ==-1)
return -1;

/I TODO: Add your specialized creation code here

GLInit();
SetTimer(0,50,NULL);
return O;

}

void CGLView::OnDestroy()

{
GLRelease();
CView::OnDestroy();

}

BOOL CGLView::OnEraseBkgnd(CDC* pDC)



/Ireturn CView::OnEraseBkgnd(pDC);
return FAL SE;

void CGLView::0nSize(UINT nType, int cx, int cy)

{

CView::0nSize(nType, cX, cy);

VERIFY (wglMakeCurrent(m_hDC,m_hRC));
GLResize(cx,cy);
VERIFY (wglMakeCurrent(NULL,NULL));

void CGLView::GLInit()

{

m_hDC = ::GetDC(m_hWnd); // Get the Device context
ASSERT(m_hDC);

static PIXELFORMATDESCRIPTOR pfdwWnd =

{
sizeof (PIXELFORMATDESCRIPTOR), // Structure size
1, /1 Structure version number
PFD_DRAW_TO_WINDOW | /I Property flags
PFD_SUPPORT_OPENGL |
PFD_DOUBLEBUFFER,
PFD_TYPE_RGBA,
24, /1 24-bit color
0,0,0,0,0,0, /1 Not concerned with these
0,0,0,0,0,0,0, /I No alphaor accum buffer
32, [/ 32-bit depth buffer
0,0, /I No stencil or aux buffer
PFD_MAIN_PLANE, / Main layer type
0, /l Reserved
0,0,0 /I Unsupported

}

int pixelformat;

pixelformat = ChoosePixel Format(m_hDC, & pfdwnd);
ASSERT (SetPixel Format(m_hDC, pixelformat, & pfdWnd));
m_hRC=wgl| CreateContext(m_hDC);

/Imake the rending context current, perform initialization
/ldeselect it
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VERIFY (wglMakeCurrent(m_hDC,m_hRC));
GL SetupRC();
VERIFY (wglMakeCurrent(NULL,NULL));

/[clear up rendering context

void CGLView::GLReleas()

{
wglDeleteContext(m_hRC);
::ReleaseDC(m_hWnd,m_hDC);

void CGLView::GLResize(int cx,int cy)

{
double nRange = 1200.0;

/I Prevent adivide by zero
if(cy ==0)
cy=1

/I Set Viewport to window dimensions
glViewport(0, O, cx, cy);
glMatrixMode(GL_PROJECTION);

/I Reset coordinate system
glLoadldentity();

// Establish clipping volume (left, right, bottom, top, near, far)
if(cx <= cy)

glOrtho(-nRange,nRange,-nRange* cy/cx,nRange* cy/cx,1,2* nRange);
else

gl Ortho(-nRange* cx/cy,nRange* cx/cy,-nRange,nRange, 1,2* nRange);

glMatrixMode( GL_MODELVIEW );
glLoadldentity( );

double eye[3],ref[ 3] ,up_dir[3];

eyel0] = 0; eye[1] = 0; eye[2] = nRange;

ref[0] = 0; ref[1] =O0; ref[2] =0;

up_dir[0]=0; up_dir[1]=1;up_dir[2]=0;

gluLookAt(eye[0],eye[ 1] ,eye] 2], ref[0] ,ref[ 1] ,ref[ 2] ,up_dir[O] ,up_dir[1],up_dir[2]);

void CGLView::GL SetupRC()

{
glEnable(GL_DEPTH_TEST);  // Hidden surface removal



glEnable(GL_COLOR_MATERIAL);

/I Lighting components

GLfloat ambientLight[] ={ 0.2f, 0.2f, 0.2f, 1.0f };

GLfloat diffuseLight[] ={ 0.6f, 0.6f, 0.6f, 1.0f };

GLfloat specular[] ={ 1.0f, 1.0f, 1.0f, 1.0f};

GLfloat lightPog[] = { 1000.0f, 1000.0f, 1000.0f, 1.0f };

glEnable(GL_LIGHTING);
glLightfv(GL_LIGHTO,GL_AMBIENT,ambientLight);
glLightfv(GL_LIGHTO,GL_DIFFUSE,diffuseLight);
glLightfv(GL_LIGHTO,GL_SPECULAR,specular);
glLightfv(GL_LIGHTO,GL_POSITION,lightPos);
glEnable(GL_LIGHTO);

glColorMaterial (GL_FRONT, GL_AMBIENT_AND_DIFFUSE);
glMateriafv(GL_FRONT, GL_SPECULAR,specular);
giMateriali(GL_FRONT,GL_SHININESS,100);

glClearColor(0.0f, 0.0f, 0.0f, 1.0f ); //background color
/I default color
glColor3ub(0, 0, 255);

void CGLView::RenderSceng()

{

glClear(GL_COLOR_BUFFER BIT |GL_DEPTH_BUFFER BIT);

/I Rotate
glRotatef(3.0f,0.0f, 0.0f, 1.0f); // Rock Z
glRotatef(3.0f,1.0f, 0.0f, 0.0f); // Roll X

glPushMatrix();
glColor3ub(255,0,0);//red
auxSolidSphere(360); //0,0,0

glColor3ub(0,0,255);//blue
gl Translatef(600,0,0);//600,0,0
auxSolidSphere(120);

glColor3ub(0,255,0);//green

gl Trang atef(-1200,600,0);//-600,0,0
auxSolidSphere(60);

olPopMatrix();

glFlush();
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}

void CGLView::OnTimer(UINT nIDEvent)

{
Invalidate(FALSE);

CView::OnTimer(nl DEvent);

® ch3\GL OpenGL Windows
©® ch3\GL.exe

GL



4 OpenGL C++

[ ) OpenGL
® OpenGL
® OpenGL
® OpenGL
[ ) OpenGL GCamera
[ ) OpenGL COpenGLDC
) OpenGL CGLView
MFC OpenGL
CGLView OpenGL
OpenGL C++ OpenGL
Windows OpenGL
glContext.dll OpenGL  C++
4.1 OpenGL  C++
CView CGLView CGLView
Windows OpenGL
eye / viewing volume
CGLView
CGLView
CGLView OpenGL
CGLView CGLView
CGLView
C++ 4-1

LG w OCamera

ot
""" C e T
m_pli uhjicl

m_Camern  —

4-1 CGLView
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GCamera

OpenGL
CAD
Navigaition
COpenGLDC OpenGL
Rendering Context
Windows
COpenGLDC
COpenGLDC GCamera
COpenGLDC MFC
COpenGLDC OpenGL
CGLView
COpenGLDC
CGLView
OpenGL
4.2 GCamera
OpenGL
3
CGLView::GLSiz&()
GCamera
GCamera
4.2.1

OpenGL Vertex
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GCamera

OpenGL

OpenGL

GCamera

C++ MFC  OpenGL

OpenGL

5
OpenGL
COpenGLDC

CGLView
OpenGL

OpenGL
COpenGLDC

OpenGL
CGLView

OpenGL

OpenGL

World Coordinate



OpenGL glVertex()

Eye Coordinate OpenGL

4-2 z
Xy +X +y
+z -Z \

OpenGL /
+X

2
eye -y
Viewing Transformation 4-2
Modeling Transformation
0,0,0 -Z
1 OpenGL olTrandate() glRotate()
2 OpenGL gluLookAt()
glLookAt()
void gluLookAt( GLdouble eyex, GLdouble eyey, GLdouble eyez,
GLdouble centerx, GLdouble centery, GLdouble centerz,
GLdouble upx, GLdouble upy, GLdouble upz );
1 (eyex, eyey, eyez)
2 (centerx, centery, centerz)
3 (upx, upy, upz)
y Xy
gluLookAt()  OpenGL
gl Trandate() glRotate()
3 CGLView::RenderSceneg()
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gl Trangl atef() (600,0,200)
(-600,600,200)

OpenGL MODELVIEW
MODELVIEW
Model View
4.2.2
Projection Transformation Viewing Volume
OpenGL
Orthographic Projections 4-3
CAD
OpenGL glOrtho()
void glOrtho(GL double left, GLdouble right, GLdouble bottom,
GLdouble top, GLdouble near, GLdouble far);
4-3 left right
bottom top near far

3 CGLView::GLResizg()

viewing volume

width—— l

eye &> <— height
t }
near far
43
(Perspective Projections)
4-4
Virtual Redlity

OpenGL

void glFrustum(GLdouble left, GLdouble right, GL double bottom,
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GLdouble top, GLdouble near, GLdouble far);

Viewing Volume

eye o<
R 1
4-4
left right bottom top glOrtho() near far
near far
glFrustum() OpneGL
gluPerspective()
void gluPerspective(GLdouble fovy, GLdouble aspect, GLdouble zNear, GLdouble zFar );
fovy aspect ZNear
ZFar 45° 1 1000

glMatrixMode(GL_PROJECTION); 1
glLoadldentity(); 1
gluPerspective(45.0, 1.0, 1.0, 1000.0); //

4.2.3
Viewport Windows Client Area OpenGL
Viewport Transformation
OpenGL
OpenGL Windows
OpenGL
void glViewport(GLint x, GLint y, GLint width, GLint height);
X y width  height
OpenGL
Windows Windows WM_PAINT
WM_SIZE WM_SIZE
CGLView OnSize()
GLResize()
3 CGLView

CGLView::GLResiz&()
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void CGLView::GLResize(int cx,int cy)

1

gl Ortho(-nRange,nRange,-nRange* cy/cx,nRange* cy/cx, nRange,-nRange);

gl Ortho(-nRange* cx/cy,nRange* cx/cy,-nRange,nRange, nRange,-nRange);

{
double nRange = 1200.0;
if(cy ==0) I 0

cy=1,

gViewport(0, 0, cx, cy);
glMatrixMode(GL_PROJECTION);
glLoadldentity();
I
if(cx <=cy)
ese
gIMatrixMode( GL_MODELVIEW );
glLoadldentity();

}

GLResize()

Volume gViewport()

640x 320

gViewport(0, 0, 640, 320);

glOrtho(-2400,2400,-1200,1200,-1200,1200);

45
GLResize()

0lOrtho()

(0,0,0)
CGLView::RenderScene()
glTrandate()
(0,0,0) (600,0,200) (-600,600,200)
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Viewport Viewing
glOrtho()
Windows
cx=640 cy=320 GLResize()

2400 4800 2400

T e

241HI a0y

| 7

Ty 1 e ——

45 GLResize()



4.24

4-5

CGLView::RenderScene()

void CGLView::RenderScene()

{

glClear(GL_COLOR_BUFFER BIT |GL_DEPTH_BUFFER BIT);

/I Rotate
glRotatef(3.0f,0.0f, 0.0f, 1.0f); // Roll Z
glRotatef(3.0f,1.0f, 0.0f, 0.0f); // Roll X

glPushMatrix();

I 360 (0,0,0)
glColor3ub(255,0,0); //red
auxSolidSphere(360); //0,0,0

I 120 (600,0,200)
glColor3ub(0,0,255); //blue

gl Translatef(600,0,200);

auxSolidSphere(120); //600,0,200

I 60 (-600,600,200)
glColor3ub(0,255,0); Illgreen

gl Trandlatef(-1200,600,0);
auxSolidSphere(60);
olPopMatrix();

glFlush();

GCamera

OpenGL
GCamera

GCamera
GCamera

class GCamera {

protected:
I
double m_eye[3];
double m_ref[3];
double m_vecUp[3];
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I
double m_far, m_near;
double m_width,m_height;

1
double m_screen[2];

public:
I
GCamera();
~GCamera();

I
void init();

I
void projection();

I
void set_screen(int x, int y);

I

void set_eye(double eye x,double eye y,double eye 2);
void set_ref(double ref_x,double ref_y,double ref_z);

void set_vecUp(double up_dx,double up_dy,double up_dz);

I
void set_view_rect(double width,double height);
void get_view_rect(double& width,double& height);

¥
GCamera
1 m_eye

m_vecUp
2 CAD
m_near m_width m_height

3 m_screen

m_screen

GCamera
1 init() GCamera
init()

void GCamera::init()
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m_eye[0] = O; " (0,0,2000)
m_eye[1] = 0;
m_eye[2] = 1000.0;

m_ref[0] = 0.0; I (0,0,0)
m_ref[1] = 0.0;
m_ref[2] = 0.0;

m_far = 10000;
m_near=1;

m_width = 2400.0;
m_height = 2400.0;

m_vecUp[0] = 0.0; I (0,1,0
m_vecUp[1] = 1.0;
m_vecUp[2] = 0.0;

m_screen[Q] = 400;
m_screen[1] = 400;

set_screen() Windows

set_screen()

void GCamera::set_screen( int x, int y)

{

olViewport(0,0,x,y); //

if(y==0) y=1;

double ratio = (double)x/(double)y;
m_width *= (double)x/m_screen[Q]; 1l
m_height *= (double)y/m_screen[1];
m_width=m_height*ratio; //
m_screen[Q] = X;

m_screen[1] =v;

projection() projection()

Windows

OpenGL gluLookAt()

void GCamera::projection()

{

I
glMatrixMode(GL_PROJECTION);
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I
glLoadldentity();

I
glRenderMode(GL_RENDER);

1

double left = -m width/2.0;
doubleright = m_width/2.0;
double bottom = - m_height/2.0;
doubletop = m_height/2.0;

I
gl Ortho(left,right,bottom,top,m_near,m_far);

I
gIMatrixMode( GL_MODELVIEW );

I
glLoadldentity( );

I
gluLookAt(m_eye[0],m_eye[1],m_eye[2],m_ref[0],m_ref[1],m ref[2],
m_vecUp[0], m_vecUp[1], m vecUp[2]);

4 GCamera

void set_eye(double eye x,double eye y,double eye z);

void set_ref(double ref_x,double ref_y,double ref_z);
void set_vecUp(double up_dx,double up_dy,double up_dz);

void set_view_rect(double width,double height);
void get_view_rect(double& width,double& height);

4.6
GCamera OpenGL
COpenGLDC GCamera OpenGL GCamera
COpenGLDC
4.3 COpenGLDC
COpenGLDC CView CDC
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COpenGLDC OpenGL 3 OpenGL

CGLView COpenGLDC CGLView COpenGLDC
OpenGL CGLView
OpenGL
CGLView CGLView
COpenGLDC
OpenGL CGLView
COpenGLDC MFC OpenGL OpenGL
CDC GDI OpenGL
Windows COpenGLDC
) Windows
[ ) GCamera
o
[
o
o
COpenGLDC OpenGL
Windows OpenGL
OpenGL COpenGLDC MFC
COpenGLDC OpenGL
COpenGLDC
class COpenGLDC
{
public:

/i
COpenGLDC(CWnd* pWnd);
virtual ~COpenGLDC();

private:

1l
HWnd m_hWnd,;

1

HGLRC m_hRC;

1
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HDC m_hDC;

public:

I
GCamera m_Camerg;

public:

I
BOOL InitDC();

1
void GLResize(int cx,int cy);

1

void GL SetupRC();
I
void Ready();
I
void Finish();
COpenGLDC
InitDC() COpenGLDC
OnCreate() InitDC

BOOL COpenGLDC::1nitDC()

{

if (m_pWnd == NULL) return FALSE;

m_Camera.init(); 1

m_hDC = ::GetDC(m_pWnd->GetSafeHwnd()); 1l
I

int pixelformat;

if ((pixelformat = ChoosePixelFormat(m_hDC, & pfdWwnd)) ==0)
{
AfxM essageBox(" ChoosePixel Format to wnd failed");
return FALSE;
}
if (SetPixelFormat(m_hDC, pixelformat, & pfdwnd) == FALSE)
AfxMessageBox (" SetPixel Format failed");

1

InitDC()



OnSize()

m_hRC=wgl CreateContext(m_hDC);

VERIFY (wglMakeCurrent(m_hDC,m_hRC)); //
GL SetupRC(); 1
wglMakeCurrent(NULL,NULL); //

return m_hRC!=0;

GLResiz&() GLResize()
GLResize()
GLResize)

void COpenGLDC::GLResize(int w,int h)

{

wglMakeCurrent(m_hDC,m_hRC);

ifth==0)h=1; // 0
ifw==0)w=1;
m_Camera.set_screen(w,h);
wglMakeCurrent(NULL,NULL);

GL SetupRC() GLSetupRC

void COpenGLDC::GL SetupRC()

{

olEnable(GL_DEPTH_TEST);
glEnable(GL_COLOR_MATERIAL);

I

GLfloat  ambientLight[] ={ 0.2f, 0.2f, 0.2f, 1.0 };
GLfloat  diffuseLight[] = { 0.6f, 0.6f, 0.6f, 1.0f };
GLfloat  specular] = { 1.0f, 1.0f, 1.0f, 1.0f};

GLfloat lightPos{] ={ 1000.0f, 1000.0f, 1000.0f, 1.0f };

glEnable(GL_LIGHTING);
glLightfv(GL_LIGHTO,GL_AMBIENT,ambientLight);
glLightfv(GL_LIGHTO,GL_DIFFUSE,diffuseLight);
glLightfv(GL_LIGHTO,GL_SPECULAR,specular);
glLightfv(GL_LIGHTO,GL_POSITION,lightPos);
glEnable(GL_LIGHTO);

I

glColorMaterial(GL_FRONT, GL_AMBIENT_AND_DIFFUSE);
glMateriafv(GL_FRONT, GL_SPECULAR,specular);
gIMateriali(GL_FRONT,GL_SHININESS,100);

Windows
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I
glClearColor(0.0f, 0.0f, 0.0f, 1.0f );

I
glColor3ub(0, 0, 255);

4 Ready() Ready()
GCamera::projection()

OpenGL
projection() selection()
OpenGL
OpenGL glClear()
glClear() glClearColor() GL SetupRC()
COpenGLDC::Ready()

void COpenGLDC::Ready()

{
I
wglMakeCurrent(m_hDC,m_hRC);
I
m_Camera.projection();
I
glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);

}

5 Finish() Finish()
OpenGL
SwapBuffers()
OpenGL
glFlush() OpenGL
SwapBuffers()
glFlush()

void COpenGLDC::Finish()

{
glFlush();
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4.4

I
SwapBuffers(m_hDC);

1
wglMakeCurrent(NULL,NULL);

CGLView

GCamera COpenGLDC OpenGL

CGLView CGLView

CGLView

class CGLView : public CView

{

protected:
I COpenGLDC
COpenGLDC* m_pGLDC;

protected:
CGLView();
DECLARE_DYNCREATE(CGLView)

/I Attributes
public:
I
virtual void RenderScene(COpenGLDC* pDC);

// Operations
public:

/I Overrides
/I ClassWizard generated virtual function overrides
I{{AFX_VIRTUAL(CGLView)
public:
virtual void OnDraw(CDC* pDC); // overridden to draw this view
virtual BOOL PreCreateWindow(CREATESTRUCT& cs);
protected:
IYAFX_VIRTUAL

// Implementation

public:
virtual ~CGLView();

protected:
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/I Generated message map functions
protected:
I{{AFX_MSG(CGLView)

afx_msg int OnCreate(LPCREATESTRUCT |pCreateStruct);

afx_msg void OnDestroy();

afx_msg BOOL OnEraseBkgnd(CDC* pDC);
afx_msg void OnSize(UINT nType, int cx, int cy);
INYAFX_MSG

DECLARE_MESSAGE_MAP()

OnDestroy()

delete m_pGLDC

OnSize()

m_pGLDC->GLResize();

h
CGLView COpenGLDC 4-6
OnDraw()
m_pGLDC->Ready();
RenderScene();
m_pGLDC->Finish();
OnCreate()
Create COpenGLDC object
CGLView
Windows Message
Loop
4-6 CGLView
CGLView
1 OnDraw()
void CGLView::OnDraw(CDC* pDC)
{
if(m_pGLDC){
m_pGLDC->Ready();
RenderScene(m_pGLDC);
m_pGLDC->Finish();
}
}
CGLView

CGLView::RenderScene()

OnDraw()
CGLView




RenderScene() OpenGL

2 OnCreate()
COpenGLDC CGLView
WM_CREATE OnCreate()
int CGLView::OnCreate(LPCREATESTRUCT IpCreateStruct)
{
if (CView::OnCreate(IpCreateStruct) == -1)
return -1;
I COpenGLDC
m_pGLDC = new COpenGLDC(this);
I COpenGLDC
m_pGLDC->InitDC();
return O;
}
3 OnDestroy()
COpenGLDC
void CGLView::OnDestroy()
{
CView::OnDestroy();
I COpenGLDC
if(m_pGLDC) deletem pGLDC;
}
4 OnSize()
void CGLView::OnSize(UINT nType, int cx, int cy)
{
CView::0nSize(nType, cX, cy);
if(m_pGLDC)
m_pGLDC->GL Resize(cx,cy);
}
5 OnEraseBkgnd()
BOOL CGLView::OnEraseBkgnd(CDC* pDC)
{
/Ireturn CView::OnEraseBkgnd(pDC);
return FAL SE;
}

6 RenderScene()
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RenderScene()

4.5

4.6

4.6.1
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CGLView::RenderScene()

CGLView

CGLView

void CGLView::RenderScene(COpenGLDC* pDC)

{

/I Rotate
glRotatef(3.0f,0.0f, 0.0f, 1.0f);
glRotatef(3.0f,1.0f, 0.0f, 0.0f);

glPushMatrix();
glColor3ub(255,0,0);
auxSolidSphere(360);

glColor3ub(0,0,255);

gl Trand atef(600,0,200);
auxSolidSphere(120);
glColor3ub(0,255,0);

gl Transl atef(-1200,600,0);
auxSolidSphere(60);

glPopMatrix();

GCamera COpenGLDC

GCamera

#ifndef CAMERA_H__
#define CAMERA_H__

class GCamera {

protected:
/leye position
double m_eye[3];
double m_ref[3];
double m_vecUp[3];

/I Roll Z

/I Roll X

I

I (0,0,0)

I

I (600,0,0)

I

I (-600,600,200)
3

CGLView

3-8



4.6.2

/Iviewing volume
double m_far, m_near;
double m_width,m_height;

[Iviewport
double m_screen[2];

public:
GCamera();
~GCamera();

void init();
void projection();

//set viewport acoording to window
void set_screen( int x, int y);

//set eye coordinate

void set_eye(double eye x,double eye y,double eye 2);
void set_ref(double ref_x,double ref_y,double ref_z);

void set_vecUp(double up_dx,double up_dy,double up_dz);

//set viewing volume
void set_view_rect(double width,double height);
void get_view_rect(double& width,double& height);
b
#endif

GCamera

i e= s e X
#include "stdafx.h"

#include <gl/gl.h>

#include <gl/glu.h>

#include "camera.h"

GCamera::GCamera(void)
{
}

GCamera::~GCamera()

{
}

void GCamera::projection()

{
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//switch to projection
gIMatrixMode(GL_PROJECTION);
glLoadldentity();

glRenderMode(GL_RENDER);

[lapply projective matrix

double left = -m_width/2.0;
doubleright = m_width/2.0;
double bottom = - m_height/2.0;
double top = m_height/2.0;

gl Ortho(left,right,bottom,top,m_near,m_far);

gIMatrixMode( GL_MODELVIEW );
glLoadldentity( );
gluLookAt(m_eye[0],m_eye[1],m_eye[2],m ref[0],m_ref[1],m_ref[2],m_vecUp[O],

m_vecUp[2]);

}

void GCamera::init()

{

m_eye[0] =0;
m_eye[1] =0;
m_eye[ 2] = 1000.0;

m_ref[0] = 0.0;
m_ref[1] = 0.0;
m_ref[2] = 0.0;

m_far = 10000;
m_near= 1;

m_width = 2400.0;
m_height = 2400.0;

m_vecUp[0] = 0.0;
m_vecUp[1] = 1.0;
m_vecUp[2] = 0.0;

m_screen[0] = 400;
m_screen[1] = 400;

void GCamera::set_screen(int x, inty)

{

glViewport(0,0,x,y);

m_vecUp[1],



4.6.3

if(y==0) y=1;

double ratio = (double)x/(double)y;
m_width *= (double)x/m_screen[Q];
m_height *= (double)y/m_screen[1];
m_width= m_height*ratio;
m_screen[0] = X;

m_screen[1] =v;

}
void GCamera::set_eye(double eye x,double eye_y,double eye 2)
{
m_eye[0] = eye x;
m_eye[1] =eye y;
m_eye[2] = eye z
}
void GCamera::set_ref(doubleref_x,doubleref_y,doubleref z)
{
m_ref[0] = ref_x;
m_ref[1] = ref_y;
m_ref[2] = ref_z;
}
void GCamera::set_vecUp(double up_dx,double up_dy,double up_dz)
{
m_vecUp[0] = up_dx;
m_vecUp[1] = up_dy;
m_vecUp[2] = up_dz;
}
void GCamera::set_view_rect(double width,double height)
{
m_width = width;
m_height = height;
double aspect = m_screen[0]/m_screen[1];
m_width=m_height*aspect;
}
void GCamera::get_view_rect(double& width,double& height)
{
width = m_width;
height = m_height;
}
COpenGLDC

#ifndef OPENGLDC_H
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#define_ OPNEGLDC_H

#include "gl/gl.h"
#include "gl/glu.h"
#include "gl/glaux.h"

#include "camera.h”

class COpenGLDC : public CObject
{
public:
COpenGLDC(HWND hwnd);
virtual ~COpenGLDC();

private:
HWND m_hWnd,;
HGLRC m_hRC;
HDC m_hDC;

public:
GCamera m_Camerg;

public:
/initidize
BOOL InitDC();
void GLResize(int cx,int cy);
void GL SetupRC();

void Ready();
void Finish();
h
#endif

4.6.4 COpenGLDC

T OpenGLDC.cppl/HITTTTTTTTIITTTTTITTTHTTTTTTITTTTITTTHTT
GLView.h

#include "stdafx.h"

#include "OpenGLDC.h"

i
/I Construction/Destruction
T |||

COpenGLDC::COpenGLDC(HWND hwnd):m_hwWnd(hwnd)

{
}

100



COpenGLDC::~COpenGLDC()

{
}
BOOL COpenGLDC::1nitDC()
{
if (m_hWnd == NULL) return FALSE;
m_Camera.init();
m_hDC = ::GetDC(m_hWnd); /I Get the device context
PIXELFORMATDESCRIPTOR pfdWnd =
{
sizeof(PIXELFORMATDESCRIPTOR), // Structure size
1, /] Structure version number
PFD_DRAW_TO_WINDOW | /I Property flags
PFD_SUPPORT_OPENGL |
PFD_DOUBLEBUFFER,
PFD_TYPE_RGBA,
24, /I 24-bit color
0,0,0,0,0,0, /I Not concerned with these
0,0,0,0,0,0,0, /I No alphaor accum buffer
32, /I 32-bit depth buffer
0,0, /I No stencil or aux buffer
PFD_MAIN_PLANE, I/ Main layer type
0, Il Reserved
0,0,0 /I Unsupported
b
int pixelformat;
if ((pixelformat = ChoosePixel Format(m_hDC, & pfdWnd)) ==0)
{
AfxMessageBox (" ChoosePixel Format to wnd failed");
return FALSE;
}
if (SetPixelFormat(m_hDC, pixelformat, & pfdwnd) == FALSE)
AfxMessageBox (" SetPixel Format failed");
m_hRC=wgl CreateContext(m_hDC);
VERIFY (wglMakeCurrent(m_hDC,m_hRC));
GL SetupRC();
wglMakeCurrent(NULL,NULL);
return m_hRC!=0;
}
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void COpenGLDC::GLResize(int w,int h)

{
wglMakeCurrent(m_hDC,m_hRC);

/I Prevent adivide by zero
if(h==0)h=1;
ifw==0)w=1;
m_Camera.set_screen(w,h);
wglMakeCurrent(NULL,NULL);

void COpenGLDC::GL SetupRC()

{
glEnable(GL_DEPTH_TEST);  // Hidden surface removal
glEnable(GL_COLOR_MATERIAL);

/I Lighting components

GLfloat ambientLight[] ={ 0.2f, 0.2f, 0.2f, 1.0f };
GLfloat diffuseLight[] ={ 0.6f, 0.6f, 0.6f, 1.0f };
GLfloat specular[] ={ 1.0f, 1.0f, 1.0f, 1.0f};
GLfloat lightPod[] = { 1.0f, 1.0f, 1.0f, 0.0f };

glEnable(GL_LIGHTING);
glLightfv(GL_LIGHTO,GL_AMBIENT,ambientLight);
glLightfv(GL_LIGHTO,GL_DIFFUSE,diffuseLight);
glLightfv(GL_LIGHTO,GL_SPECULAR specular);
glLightfv(GL_LIGHTO,GL_POSITION,lightPos);
glEnable(GL_LIGHTO);

glColorMaterial(GL_FRONT, GL_AMBIENT_AND_DIFFUSE);
glMateriafv(GL_FRONT, GL_SPECULAR,specular);
gIMateriali(GL_FRONT,GL_SHININESS,100);

glClearColor(0.0f, 0.0f, 0.0f, 1.0f ); //background color
/I default color
glColor3ub(0, 0, 255);

void COpenGLDC::Ready()

{
wglMakeCurrent(m_hDC,m_hRC);
m_Camera.projection();
glClear(GL_COLOR_BUFFER_BIT |GL_DEPTH_BUFFER_BIT);

void COpenGLDC::Finish()
{
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4.6.5

glFlush();
SwapBuffers(m_hDC);
wglMakeCurrent(NULL,NULL);

CGLView

e e
#f 1defined(AFX_GLVIEW_H__B2996431 1A48 492F 87B8 D8E922845B95 INCLUDED )
#define AFX_GLVIEW_H__B2996431_1A48_492F 87B8 D8E922845B95 INCLUDED

class COpenGLDC;
class CGLView : public CView
{
protected:
COpenGLDC* m_pGLDC;

protected: // create from seridization only
CGLView();
DECLARE_DYNCREATE(CGLView)

/I Attributes
public:
virtual void RenderScene(COpenGLDC* pDC);

// Operations
public:

/I Overrides
/I ClassWizard generated virtual function overrides
I{{AFX_VIRTUAL(CGLView)
public:
virtual void OnDraw(CDC* pDC); // overridden to draw this view
virtual BOOL PreCreateWindow(CREATESTRUCT& cs);
protected:
IYAFRX_VIRTUAL

// Implementation
public:

virtual ~CGLView();
protected:

/I Generated message map functions

protected:
I{{AFX_MSG(CGLView)
afx_msgint OnCreate(LPCREATESTRUCT IpCreateStruct);
afx_msg void OnDestroy();
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afx_msg BOOL OnEraseBkgnd(CDC* pDC);
afx_msg void OnSize(UINT nType, int cx, int cy);
INYAFX_MSG
DECLARE_MESSAGE_MAP()
¥
I i
I{{AFX_INSERT_LOCATION}}
/I Microsoft Visual C++ will insert additional declarationsimmediately before the previousline.
#endif // \defined(AFX_GLVIEW H__B2996431 1A48 492F 87B8 D8E922845B95 |INCLUDED )

4.6.6 CGLView

i e v ey e s S i
#include "stdafx.h"

#include"GL.h"

#include "GLDoc.h"

#include "GLView.h"

#include "OpenGLDC.h"

I T T
/I CGLView
IMPLEMENT_DYNCREATE(CGLView, CView)

BEGIN_MESSAGE_MAP(CGLView, CView)
I{{AFX_MSG_MAP(CGLView)
ON_WM_CREATE()
ON_WM_DESTROY()
ON_WM_ERASEBKGND()
ON_WM_SIZE()

IF}AFX_MSG_MAP

END_MESSAGE_MAP()

CGLView::CGLView()

{
m_pGLDC = NULL;
}
CGLView::~CGLView()
{
}
BOOL CGLView::PreCreateWindow(CREATESTRUCT& cs)
{
cs.style|=WS_CLIPSIBLINGSWS_CLIPCHILDREN;
return CView::PreCreateWindow(cs);
}

void CGLView::OnDraw(CDC* pDC)
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if(m_pGLDC){
m_pGLDC->Ready();
RenderScene(m_pGLDC);
m_pGLDC->Finish();

int CGLView::OnCreate(LPCREATESTRUCT IpCreateStruct)

{
if (CView::OnCreate(IpCreateStruct) == -1)
return -1;

m_pGLDC = new COpenGLDC(GetSafeHwnd());
m_pGLDC->InitDC();

return O;
}
void CGLView::OnDestroy()
{
CView::OnDestroy();
if(m_pGLDC) deletem pGLDC;
}

BOOL CGLView::OnEraseBkgnd(CDC* pDC)
{
/Ireturn CView::OnEraseBkgnd(pDC);
return FALSE;

void CGLView::OnSize(UINT nType, int cx, int cy)

{
CView::0nSize(nType, cX, cy);

if(m_pGLDC)
m_pGLDC->GL Resize(cx,cy);

}
void CGLView::RenderScene(COpenGLDC* pDC)
{

/I Rotate

glRotatef(3.0f,0.0f, 0.0f, 1.0f); // Roll Z

glRotatef(3.0f,1.0f, 0.0f, 0.0f); // Roll X

glPushMatrix();
glColor3ub(255,0,0);//red
auxSolidSphere(360); //0,0,0
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glColor3ub(0,0,255);//blue
gl Transl atef(600,0,0);//600,0,0
auxSolidSphere(120);

glColor3ub(0,255,0);//green
gl Transl atef(-1200,600,0);//-600,0,0
auxSolidSphere(60);

glPopMatrix();

©® ch4\NewGL OpenGL Windows
©® ch4\NewGL .exe:
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5 OpenGL CAD

OpenGL CAD glContext.dll

o
° GCamera
) OpenGL / COpenGLDC
) OpenGL / COpenGLDC
[ ) COpenGLDC
® OpenGL CGLView
4 C++ OpenGL
OpenGL  Windows OpenGL
CAD
—qglContext.dll CAD glContext.dll
5.1 glContext.dll
glContext.dll OpenGL
OpenGL CAD
glContext.dll
2 GeomCalc.dll glContext.dll
GeomCalc.dll
51 glContext.dll
| glContext.dll l
[ GeomCaledil | | OpenGLDLLs
| MFC DLLs l
51 glContext.dll
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glContext.h

glContext.dll
DLL
® GCamera
® COpenGLDC  OpenGL
® CGLView OpenGL
“ chO5\glContext”
) glContext.dll
) glContext.lib
) glContext.h
5.2 GCamera
4 GCamera
CAD
Mode
glContext GCamera
o
o
o
o
o
o
camerah GCamera

I

#define  VIEW_FRONT 0
#define  VIEW_BACK 1
#define  VIEW_TOP 2
#define  VIEW_BOTTOM 3
#define  VIEW_RIGHT 4
#define  VIEW_LEFT 5
#define  VIEW_SW_ISOMETRIC 6
#define  VIEW_SE_ISOMETRIC 7
#define  VIEW_NE_ISOMETRIC 8
#define  VIEW_NW_ISOMETRIC 9

1
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#defineZOOM_ALL 10
#define ZOOM_IN 1
#define ZOOM_OUT 12

classAFX_EXT_CLASS GCamera

{
protected:
I
CPoint3D m_eye,
CPoint3D m_ref;
CVector3D m_vecUp;
I
double m_far, m_near;
double m_width,m_height;
I
double m_screen[2];
public:
I
GCamera();
~GCamera();
I
void init();

I
void projection();

1
void selection(int xPos,int yPos);

I
void zoom(double scale);
void zoom_all(double x0,double y0,double z0,double x1,double y1,double z1);

I
void move_view(double dpx, double dpy);

I
void set_view_type(int type);

I
void set_screen(int x, int y);

I
void set_eye(double eye x,double eye y,double eye 2);
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void set_ref(double ref_x,double ref_y,double ref_z);
void set_vecUp(double up_dx,double up_dy,double up_dz);

I
void set_view_rect(double width,double height);
void get_view_rect(double& width,double& height);
protected:
I
void update_upVec();

b
#endif
4 GCamera
OpenGL
9 OpenGL CAD
5.2.1
CAD
Left View Right View
Bottom View Top View Front View Back View
Isometric View AutoCAD
SW Isometric View SE Isometric View NE Isometric View  NW
Isometric View
OpenGL
OpenGL CAD
GCamera
5-2 5-3 GCamera 10

° Front View
° Back View
° Top View
° Bottom View
) Right View
° Left View
® SW Isometric View
® SE Isometric View
° NE Isometric View
° NW Isometric View

B
o



z z z
& E % y & E % y y
X X X

Top View Bottom View Left View
z z z
y y y
X X X
Right View Front View Back View
5-2 GCamera Q)
l z z
y
X X
SW Isometric View NE IsometricView
z
z
y
X
SE Isometric View NW Isometric View
5-3 GCamera 22—
GCamera
gluLookAt() gluLookAt() m_eye
m_ref m_vecUp

m_ref



m_eye
update_upVec() m_vecUp
GCamera GCamera::set_view_type()

type camera.h

void GCamera::set_view_type( int type) //

{
doubler;
CVector3D vec;
vec =m_ref - m_eye; I vec
r = vec.GetLength(); I

if(1S ZERO(r)) r=50.0; /I
if(r>10000) r=10000; //

switch(type)}{

case VIEW_FRONT: 1
m_eye = m_ref + CVector3D(0,-1,0);
m_vecUp = CVector3D(0,0,1);
break;

case VIEW_BACK: I
m_eye=m_ref + CVector3D(0,r,0);
m_vecUp = CVector3D(0,0,1);
break;

case VIEW_TOP: I
m_eye = m_ref + CVector3D(0,0,r);
m_vecUp = CVector3D(0,1,0);
break;

caseVIEW_BOTTOM: 1

m_eye = m_ref + CVector3D(0,0,-r);

m_vecUp = CVector3D(0,1,0);
break;

case VIEW_RIGHT: I
m_eye=m_ref + CVector3D(r,0,0);
m_vecUp = CVector3D(0,0,1);
break;

case VIEW_LEFT: i
m_eye = m_ref + CVector3D(-r,0,0);
m_vecUp = CVector3D(0,0,1);
break;

case VIEW_SW_ISOMETRIC:  //SW

1

I

I

1

I

I

m_eye=m_ref + CVector3D(-1,-1,1).GetNormal ()*r./

update_upVec(); I
break;
case VIEW_SE ISOMETRIC: /ISE

m_eye = m_ref + CVector3D(1,-1,1).GetNormal ()*r; //

12

m_vecUp



update_upVec(); I
break;
case VIEW_NE_ISOMETRIC: /INE
m_eye = m_ref + CVector3D(1,1,1).GetNormal ()*r; //
update_upVec(); I
break;
case VIEW_NW_ISOMETRIC: /INW
m_eye =m_ref + CVector3D(-1,1,1).GetNormal ()*r;
update_upVec(); Il
break;

void GCamera::update_upVec()

{
CVector3D vec = m_ref - m_eye; //
CVector3D zVec(0,0,1);
CVector3D vecOQ;

vec.Normalize(); 1
vecO = vec*zVec,
m_vecUp = vecO*vec; // m_vecUp

5.2.2

CAD

Xy

eye ref GCamera y /
GCamera::move _view() X
dpx dpy X y / move
[0 1] dpx=0.05
5  dpy=-0.05 e
5 GCamera::move _view()
X
y OpenGL m_eye m ref
GCamera::move_view()

54

void GCamera::move_view(double dpx, double dpy)

{
CVector3D vec;

CVector3D xUp, yUp;
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vec =m_ref - m_eye; I

vec.Normalize(); I
xUp = vec*m_vecUp; /I xUp: X OpenGL
yUp = xUp*vec; 1/ yUp: y OpenGL

m_eye -= xUp*m_width*dpx + yUp*m_height*dpy; //
m_ref -= xUp*m_width*dpx + yUp*m_height*dpy; //

}
5.2.3
AutoCAD ZoomIn ZoomOut ZoomAll
CAD
1 Zoom In Zoom Out
GCamera GCamera::zoom() m_width
m_height
void GCamera::zoom(double scale)
{
ASSERT (scale> 0.0); I 0
m_width *= scale; I
m_height *= scale; I
}
scale<1.0
scae>1.0

GCamera::zoom()
CView::Invalidate()

GCamera::projection() m_width m_height
2 Zoom All
CAD
AutoCAD Zoom All
CAD
GCamera::zoom al() 6 (X0, y0, z0) (x1,vy1,z1)
x0<x1 yO<yl z0<z1
m_eye m_ref
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524

GCamera::zoom_all()

void GCamera::zoom_all(double x0,double y0,double z0,double x1,double y1,double z1)

{

CAD

double width,height;
double xl, yl, zl;
I

Xl = x1-x0;

yl =yl-y0;

zl = z1-20;

1
width = max(max(xI,yl),zl);
height= max(max(xl,yl),zl);

I
set_view_rect(width,height);

1

CVector3D vec = m_eye - m_ref;
m_ref.x = (x0+x1)/2;

m_ref.y = (yO+y1)/2;

m_ref.z = (z0+21)/2;

m_eye = m_ref + vec;

OpenGL

OpenGL

Selection Mode OpenGL

OpenGL

OpenGL CAD

Rendering Mode

GCamera GCamera::selection()

CAD

GCamera::selection()

CAD

OpenGL

15



void GCamera::selection(int xPos,int yPos)  // Xy
{

GLintvp[4];

ol GetIntegerv(GL_VIEWPORT,vp); I

glMatrixMode(GL_PROJECTION);
glL oad dentity():; I

I
glRenderMode(GL_SELECT);

1

gluPickMatrix(xPos,vp[3]-yPos, 1, 1, vp );
double left = -m_width/2.0;
doubleright = m_width/2.0;

double bottom = -m_height/2.0;

double top = m_height/2.0;
glOrtho(left,right,bottom,top,m_near,m_far);

gIMatrixMode( GL_MODELVIEW );

glLoadldentity( );

gluLookAt(m_eyex,m_eyey,m_eyezm ref.x,m ref.y,m_ref.z,
m_vecUp.dx, m_vecUp.dy, m_vecUp.dz);

5.3 COpenGLDC

4 COpenGLDC OpenGL
Rendering Context OpenGL OpenGL
Windows
glContext.dll
COpenGLDC
) Windows
[ ) GCamera
o
o
o
[ ) OpenGL
COpenGLDC
classAFX_EXT_CLASS COpenGLDC
{
public:

1
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COpenGLDC(HWND hwnd);
virtual ~COpenGLDC();

private:
1
HWND m_hWnd;

I
HGLRC m_hRC;

1
HDC m_hDC;

I
COLORREF m_clrBk;

1
COLORREF m_clr;

I
COLORREF m_clrHighlight;

/1
COLORREF m_clrMateridl;

I
BOOL m_bShading;

I
GLfloat m_vecLight[3];

I
BOOL m_bSelectionMode;

I

GLuint  m_selectBuffBUFFER_LENGTH];
public:

I

GCamera m_Camerg;

protected:
I
void ClearBkground();

I /
void OnShading();
public:

nvz
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I
BOOL InitDC();

1
void GLResize(int cx,int cy);

I
void GL SetupRC();

1
void Ready();

I
void Finish();

i i
n
void Shading(BOOL bShading);

I
BOOL IsShading();

1
void Lighting(BOOL bLighting);
BOOL IsLighting();

1
void SetLightDirection(float dx,float dy,float dz);
void GetLightDirection(float& dx,float& dy,float& dz);

I
void SetMaterial Color(COLORREF clr);
void GetMaterial Color(COLORREF& clr);

I
void SetBkColor(COLORREF rgb);
void GetBkColor(COLORREF& rgb);

1
void SetColor(COLORREF rgb);
void GetColor(COLORREF& rgh);

I
void SetHighlightColor(COLORREF clr);
void GetHighlightColor(COLORREF& clr);

1 /



void Highlight(BOOL bLight = TRUE):;

M OpenGL M
1
void DrawPoint(const CPoint3D&);

I
void DrawCoord();

1
void DrawLine(const CPoint3D& sp,const CPoint3D& ep);

I
void DrawPolyline(const CPoint3D* pt,int size);

1
void DrawTriChip(double n0,double n1,double n2,double v00,double v01,double v02,
double v10,double v11,double v12,double v20,double v21,double v22);

/ldrawing solid entities
1
void DrawSphere(const CPoint3D& cen,double r,const CVector3D& vec);

I
void DrawCylinder(const CPoint3D& cen,doubler,const CVector3D& h);

1
void DrawCone(const CPoint3D& cen,double r,const CVector3D& h);

I
void DrawTorus(const CPoint3D& cen,const CVector3D& ax,doubler_in,doubler_out);

M T T
I

void BeginSelection(int xPos,int yPos);

I

int EndSelection(UINT* items);

1
BOOL IsSelectionM ode();

1

void InitNames();
void LoadName(UINT name);
void PushName(UINT name);
void PopName();
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5.3.1 Windows
4 COpenGLDC OpenGL  Windows
4-5
® BOOL InitDC()
©® void GLResize(int cx,int cy)

©® void GL SetupRC()

©® void Ready()
® void Finish()

5.3.2

OpenGL

OpenGL

Ambient Light Diffuse Light Specula Light

OpenGL

OpenGL
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OpenGL
1 ——glEnable(GL_LIGHTING)
glEnable(GL_LIGHTING) OpenGL OpenGL

glDisable(GL_LIGHTING)
2 ——qglLight<f,i>v()

void glLightfv(GLenum light, GLenum pname, const GLfloat * params);
void glLightiv(GLenum light, GLenum pname, const GLint * params);

light— OpenGL 8
GL_LIGHTO GL_LIGHT7

pname——

params——

pname 51

5-1 pname

pname

GL_AMBIENT

GL_DIFFUSE

GL_SPECULAR

GL_POSITION

GL_SPOT_DIRECTION

GL_SPOT_EXPONENT

GL_SPOT_CUTOFF

GL_CONSTANT_ATTENUATION

GL_LINEAR_ATTENUATION

GL_QUADRATIC_ATTENUATION

glLightfv() glLightfv()
GL_LIGHTO GL_LIGHT7
3 ——glEnable(GL_LIGHTI)
OpenGL 8 GL_LIGHTO
glEnable(GL_LIGHTI) OpenGL [

glDisable(GL_LIGHTi)

GL_LIGHT7
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4 COpenGLDC
COpenGLDC::GL SetupRC() GL_LIGHTO

void COpenGLDC::GL SetupRC()

/

GLfloat ambientLight[] = { 0.2f, 0.2f, 0.2f, 1.0f };
/

GLfloat diffuseLight[] = { 0.6f, 0.6f, 0.6f, 1.0f };
/

GLfloat specular[] = { 1.0f, 1.0f, 1.0f, 1.0f};

/ (1,1,1)

GLfloat lightPos[] = { 1.0f, 1.0f, 1.0f, 0.0f };

/
glEnable(GL_LIGHTING);

/ GL_LIGHTO
glLightfv(GL_LIGHTO0,GL_AMBIENT,ambientLight);  // 0
glLightfv(GL_LIGHTO,GL_DIFFUSE,diffuseLight); / 0
glLightfv(GL_LIGHTO,GL_SPECULAR,specular); /! 0
glLightfv(GL_LIGHTO,GL_POSITION,lightPos); / 0

/ GL_LIGHTO

glEnable(GL_LIGHTO);

0 GL_LIGHTO GL_LIGHTO
GL_LIGHTO

GLfloat lightPos[] = { 1.0f, 1.0f, 1.0f, 0.0f };

lightPos 0
111
GL_LIGHTO glEnable(GL_LIGHTO)
3
OpenGL
OpenGL
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OpenGL glMaterial<f,i>v()

void giMateria f( GLenum face, GLenum pname, GLfloat param);
void giMateriali( GLenum face, GLenum pname, GLint param);

face——OpenGL GL_FRONT
GL_BACK GL_FRONT AND BACK

COpenGLDC::SetMaterial Color()

GL_FRONT( )
pname——OpenGL OpenGL
5-2
5-2 pname
pname
GL_AMBIENT (0.2,0.2,0.2,1.0)
GL_DIFFUSE (0.8,0.8,0.8,1.0)
GL_AMBIENT_AND_DIFFUSE
GL_SPECULAR (0.0,0.0,0.0,1.0)
GL_EMISSION (0.0,0.0,0.0,1.0)
GL_SHININESS 0.0

GL_COLOR_INDEXES

param——
4 glConext.dll
glContext.dll COpenGLDC
OpenGL COpenGLDC GL_LIGHTO
1 COpenGLDC

COpenGLDC
SetLightDirection()
GetLightDirection()
1 SetLightDirection() SetLightDirection() dx
dy dz

void COpenGLDC::SetLightDirection(float dx,float dy,float dz)

{
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m_vecLight[0] =dx; //m_vecLight
m_vecLight[1] = dy;
m_vecLight[2] = dz;

I dx, dy, dz
GLfloat lightPod[] ={ dx, dy, dz, 0.0f };
glLightfv(GL_LIGHTO,GL_POSITION,lightPos);

2 GetLightDirection() GetLightDirection()

void COpenGLDC::GetLightDirection(float& dx,float& dy,float& dz)

{
dx = m_vecLight[0];
dy = m_vecLight[1];
dz =m_vecLight[2];

}

2 COpenGLDC
OpenGL
1 Lighting() Lighting()

Lighting(TRUE)
Lighting(FALSE)

void COpenGLDC::Lighting(BOOL bLighting)

{
if(bLighting)
glEnable( GL_LIGHTING);
else
glDisable( GL_LIGHTING);
}
2 IsLighting() IsLighting()
BOOL COpenGLDC::lIsLighting()
{
GLboolean bLighting;
olGetBooleanv(GL_LIGHTING&bLighting);
return bLighting;
}
3 SetMaterialColor()

CAD
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SetMaterial Color()

void COpenGLDC::SetMaterial Color(COLORREF clr)

{

m_clrMaterial =clr; // m_clrMaterial

BYTEr,g,b;

r = GetRvalue(clr);  // clr
g=GetGVvaue(clr); // clr
b = GetBvalue(clr); 1/ clr

I
GLfloat mat_amb_diff[] = { (GLfloat)r/255,(GLfloat)g/255,(GLfloat)b/255,1.0} ;
glMaterialfv(GL_FRONT,GL_AMBIENT_AND_DIFFUSE,mat_amb_diff);

GL SetupRC() GL SetupRC()

COpenGLDC::GL SetupRC()

void COpenGLDC::GL SetupRC()

{

m_bShading = TRUE; 1

glEnable(GL_DEPTH_TEST);  //
glEnable(GL_CULL_FACE); I
glFrontFace(GL_CCW); 1 CCw

I

GLfloat lightAmbient[] = {0.75f,0.75f,0.75f,1.0f} ;
I

GLfloat lightDiffuse[] = { 1.0f,1.0f,1.0f,1.0f};

I

glEnable(GL_LIGHTING)

N0
glLightfv(GL_LIGHTO,GL_AMBIENT lightAmbient);
glLightfv(GL_LIGHTO,GL_DIFFUSE lightDiffuse);

1
SetLightDirection(1,1,1);

0
glEnable(GL_LIGHTO);

1

SetBkColor(RGB(0,0,0)); i
SetMaterial Color(RGB(225,175,22)); /I
SetColor(RGB(255,255,255)); i
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SetHighlightColor(RGB(255,0,0)); I

glPointSize(3.0); 1
}

GLSetupRC()
53.3

GL
COpenGLDC:: GLSetupRC()

void COpenGLDC::GL SetupRC()

OpenGL glClearColor()
4 COpenGLDC
COpenGLDC::Ready()

void COpenGLDC::Ready()

{
wglMakeCurrent(m_hDC,m_hRC);
m_Camera.projection();

I

glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);

COpenGLDC
1 COpenGLDC::m_clrBk
COpenGLDC m_clrBk
COLORREF m_clrBk
m_clrBk  COLORREF COLORREF  Windows

32
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0x00bbggrr

bb gg rr RGB 0 255
Windows COLORREF
Red Green Blue COLORREF

COLORREF RGB(
BYTE bRed, / red component of color
BYTE bGreen, // green component of color
BYTE bBlue  // blue component of color

)i

COLORREF

BYTE GetRvalug{ DWORD rgh // 32-bit RGB value);
COLORREF

BYTE GetGValug{ DWORD rgb // 32-bit RGB value);
COLORREF

BYTE GetBValue{ DWORD rgb // 32-hit RGB value);

2 COpenGLDC::SetBkColor()
COpenGLDC::SetBkColor()

void COpenGLDC::SetBkColor(COLORREF clr)
{

m_clrBk =clr;
}
3 COpenGLDC::GetBkColor()
COpenGLDC::GetBkColor()

void COpenGLDC::GetBkColor(COLORREF& clr)

{
clr =m_clrBk;
}
4 ClearBkground()
ClearBkground() COpenGLDC Ready()
SetBkColor() m_clrBk ClearBkground()
glClear() m_clrBk
0 255 0 1
void COpenGLDC::ClearBkground()
{
GLclampf r,g,b;
I m_clrBk RGB

r = (GLclampf)GetRValue(m_clrBKk)/255.0;
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g = (GLclampf)GetGVaue(m_clrBk)/255.0;
b = (GLclampf)GetBVaue(m_clrBk)/255.0;

I RGBA
glClearColor(r,g,b,0.0f);

I
glClear( GL_COLOR_BUFFER BIT |GL_DEPTH_BUFFER BIT);

OpenGL glClearColor() glClear()
1 OpenGL glClearColor()

void glClearColor( GLclampf red, GLclampf green, GLclampf blue,  GLclampf alpha );

red, green, blue, alpha—— RGBA 0 1
2 glClear()

void glClear( GLbitfield mask );

mask

GL_COLOR_BUFFER_BIT GL_DEPTH_BUFFER_BIT
GL_ACCUM_BUFFER_BIT GL_STENCIL_BUFFER_BIT

OpenGL
2

OpenGL OpenGL

RGBA OpenGL
OpenGL
RGBA
RGBA

OpenGL RGBA

COpenGLDC RGBA
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RGBA OpenGL RGBA
OpenGL glColor*() glColor*()

void glColor3<b si f ub usui>(TYPE red, TY PE green, TYPE blue);

void glColord<b si f ub usui>(TYPE red, TY PE green, TYPE blue, TYPE alpha );

void glColor3<b si f ub us ui>v(const TY PE* v);
void glColord<b si f ub us ui>v(const TY PE* v);

red green blue alpha RGBA
00 10 0.0
24 32
8 256 0~255 Windows
32 RGB 0 255
10 Window OpenGL

void glColor3ub( GLubyte red, GLubyte green, GLubyte blue);

GLubyte 8 BYTE
0 255

typedef unsigned char BYTE;
typedef unsigned char GLubyte;

1 m_clr COpenGLDC m clr
GL SetupRC() RGB(255,255,255)
2 SetColor() SetColor() OpenGL

void COpenGLDC::SetColor(COLORREF clr)
{

m_clr =clr;

BYTET,g,b;

I m_clr RGB

r = GetRvaue(clr);

g = GetGValue(clr);

b = GetBValue(clr);

glColor3ub(r,g,b); I

3 GetCoalor() GetColor()

void COpenGLDC::GetCol or(COLORREF& clr)
{

cr= mdr

}

10
COLORREF

0.0
glColor3ub()
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OpenGL
COpenGLDC
COpenGLDC DrawCoord()

void COpenGLDC::DrawCoord() //

{
BOOL bLighting = IsLighting(); //
Lighting(FALSE); 1

I

double width,height;

m_Camera.get_view_rect(width,height);

double len = min(width,height);

len*=0.2; 1l 20
I

CPoint3D cPt,xPt,yPt,zPt;
XPtx =yPty = zPt.z = len;

COLORREF old_clr;
GetColor(old_clr); I

I X

SetColor(RGB(255,0,0));

DrawLine(cPtxPt); //DrawLine COpenGLDC
I y

SetColor(RGB(0,255,0));

DrawLine(cPt,yPt);

I z

SetColor(RGB(0,0,255));

DrawLine(cPt,zPt);

Lighting(bLighting); //
SetColor(old_clr); I

CAD
COpenGLDC
1 m_clrHighlight

COLORREF m_clrHighlight;

m_clrHighlight
RGB(255,0,0)
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void COpenGLDC::SetHighlightCol or(COLORREF clr)

{
m_clrHighlight = clr;
}
3
void COpenGLDC::GetHighlightColor(COLORREF& clr)
{
clr = m_clrHighlight;
}
4 /
Highlight()
OpenGL m_clrMaterial
void COpenGLDC::Highlight(BOOL bHighlight)
{
BYTEr,g,b;
if(bHighlight){ // m_clrHighlight RGB
r = GetRValue(m_clrHighlight);
g = GetGVaue(m_clrHighlight);
b = GetBVaue(m_clrHighlight);
}
elsg{ I m_clrMaterial RGB
r = GetRvalug(m_clrMaterial);
g = GetGVdue(m_clrMateriad);
b = GetBValue(m_clrMaterial);
}
GLfloat mat_amb_diff[] = { (GLfloat)r/255,(GLfloat)g/255,(GLfloat)b/255,1.0} ;
glMaterialfv(GL_FRONT,GL_AMBIENT_AND_DIFFUSE,mat_amb_diff);
}
534
OpenGL OpenGL
COpenGLDC OpenGL
COpenGLDC
OpenGL COpenGLDC GDI CDC
glContext.dll COpenGLDC
1 ——DrawCoord()
CAD COpenGLDC
DrawCoord() DrawCoord()
y z
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void COpenGLDC::DrawCoord()

{
1

BOOL bLighting = IsLighting();
Lighting(FALSE);

I 20
double width,height;
m_Camera.get_view_rect(width,height);
double len = min(width,height);

len*=0.2;

CPoint3D cPt,xPt,yPt,zPt;
XPtx =yPty = zPt.z = len;

COLORREF old_clr;
GetColor(old_clr);

1Ix
SetColor(RGB(255,0,0));
DrawLine(cPt,xPt);

Iy
SetColor(RGB(0,255,0));
DrawLine(cPt,yPt);

Iz
SetColor(RGB(0,0,255));
DrawLine(cPt,zPt);

1
Lighting(bLighting);

I
SetColor(old_clr);

2 ——DrawPoint()
DrawPoint() COpenGLDC GL SetupRC()
glPointSize()

void COpenGLDC::DrawPoint(const CPoint3D& pt)
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glBegin(GL_POINTS);

Size

gl Vertex3f(pt.x,pt.y,pt.2);
glEnd();
}
——DrawLine()

DrawLine() Sp ep
void COpenGLDC::DrawLine(const CPoint3D& sp,const CPoint3D& ep)
{

glBegin(GL_LINES);
gl Vertex3f(sp.x,sp.y,sp.2);
ol Vertex3f(ep.x,ep.y,ep.z);
glEnd();
}
——DrawPolyline()
DrawPolyline () pt]

void COpenGLDC::DrawPolyling(const CPoint3D* pt,int size)

{
gIBegin(GL_LINE_STRIP);
for(int i=0;i<sizeji++)
ol Vertex3f(pt[i].x,pt[i].y.pt[i].2);
glEnd();

——DrawTriChip()
DrawTriChip ()

void COpenGLDC::DrawTriChip(double n0,double n1,double n2,

double v00,double v01,double v02,
double v10,double v11,double v12,
double v20,double v21,double v22)

glBegin(GL_TRIANGLES);
glNormal3d(n0,n1,n2);
glVertex3d(v00,v01,v02);
glVertex3d(v10,v11,v12);
glVertex3d(v20,v21,v22);
glEnd();

——DrawSphere()
DrawSphere() cen r

OpenGL auxSolidSphere()

vec
auxSolidSphere()
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cen VeC

void COpenGLDC::DrawSphere(const CPoint3D& cen,double r,const CVector3D& vec)

{
glPushMatrix();

I cen
gl Trandlatef(cen.x,cen.y,cen.z);

CVector3D vecNY(0,-1,0);

CVector3D axis = vecNY*vec;

I _AngleBetween GeomCalc.dll
double ang = _AngleBetween(vecNY,vec);

ang = ang*180/GL_PI;

I

glRotatef (ang,axis.dx,axis.dy,axis.dz);

auxSolidSphere(r);  //
olPopMatrix();

7 ——DrawCylinder()
DrawCylinder() cen r vec
vec OpenGL auxSolidCylinder()

void COpenGLDC::DrawCylinder(const CPoint3D& cen,double r,const CVector3D& h)
{
glPushMatrix();
I cen
gl Trandlatef(cen.x,cen.y,cen.z);
CVector3D vecNY(0,-1,0);
CVector3D axis= vecNY*h;
double ang = _AngleBetween(vecNY,h);
ang = ang*180/GL_PI;
I
glRotatef (ang,axis.dx,axis.dy,axis.dz);

I
auxSolidCylinder(r,h.GetLength());
glPopMatrix();

8 ——DrawTorus()
DrawTorus () cen ax
rout r_in OpenGL auxSolidTorus()
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void COpenGLDC::DrawTorus(const CPoint3D& cen,const CVector3D& ax,doubler_in,
doubler_out)

glPushMatrix();
I cen
gl Translatef(cen.x,cen.y,cen.z);

CVector3D vecNY(0,-1,0);

CVector3D axis = vecNY*ax;

double ang = _AngleBetween(vecNY,ax);
ang = ang*180/GL_PI;

I

glRotatef (ang,axis.dx,axis.dy,axis.dz);

auxSolidTorus(r_in,r_out); //
olPopMatrix();

——DrawCone()
DrawCone () cen r h
h

void COpenGLDC::DrawCone(const CPoint3D& cen,double r,const CVector3D& h)
{

glPushMatrix();
I cen
gl Translatef(cen.x,cen.y,cen.z);

CVector3D vecNY(0,-1,0);

CVector3D axis = vecNY*h;

double ang = _AngleBetween(vecNY,h);
ang = ang*180/GL_PI;

I

glRotatef (ang,axis.dx,axis.dy,axis.dz);

1
GLfloat anglex,y;
glBegin(GL_TRIANGLE_FAN);
gl Vertex3f(0,0,h.GetLength());
for(angle =0.0f;angle<(2.0f*GL_PI);angle += (GL_PI1/8.0f))

{
X =r*sin(angle);
y = r*cos(angle);
ol Vertex2f(x,y);
}

135



5.3.5
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glEnd();

I
glBegin(GL_TRIANGLE_FAN);
gl Vertex2f(0.0f,0.0f);
for(angle =0.0f;angle<(2.0f*GL_PI);angle += (GL_PI1/8.0f))
{
X =r*sin(angle);
y = r*cos(angle);
gl Vertex2f(x,y);

}
glEnd();

glPopMatrix();

OpenGL
STLViewer
OpenGL
OpenGL Windows

OpenGL
COpenGLDC

void BeginSelection(int xPos,int yPos);

int EndSelection(UINT* items);

BOOL | sSelectionM ode();

void InitNames();
void LoadName(UINT name);
void PushName(UINT name);
void PopName();

Windows
OpenGL Windows

Windows



5.4 CGLView

COpenGLDC  GCamera

CAD
CGLView
COpenGLDC GCamera
CGLView CGLView CGLView
COpenGLDC GCamera

glContext.dll CGLView
classAFX_EXT_CLASS CGLView : public CView
{
protected:

COpenGLDC* m_pGLDC,;

protected: // create from serialization only
CGLView();
DECLARE_DYNCREATE(CGLView)

/I Attributes
public:
virtual void RenderScene(COpenGLDC* pDC);

I/l Operations
public:

/I Overrides
/I ClassWizard generated virtual function overrides
I{{AFX_VIRTUAL(CGLView)
public:
virtual void OnDraw(CDC* pDC); // overridden to draw thisview
virtual BOOL PreCreateWindow(CREATESTRUCT& cs);
INYAFX_VIRTUAL

// Implementation
public:
virtual ~CGLView();

protected:

/I Generated message map functions
protected:
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I{{ AFX_MSG(CGLView)

afx_msg int OnCreate(LPCREATESTRUCT IpCreateStruct);
afx_msg void OnDestroy();

afx_msg void OnSize(UINT nType, int cx, int cy);

afx_msg BOOL OnEraseBkgnd(CDC* pDC);
IYAFX_MSG

DECLARE_MESSAGE_MAP()

I
virtua BOOL GetBox(double& x0, double& yO, double& z0, double& x1, double& y1, double& z1);

I
void Zoom(double dScale);

I
void ZoomAll();

I
void OnViewType(UINT type);

/I dpx dpy 01
void MoveView(double dpx,double dpy);
¥
1 GetBox()
GetBox()
CAD
CAD
CGLView GetBox()
GetBox()
GetBox()
GetBox()

BOOL CGLView::GetBox(double& x0, double& yO, double& z0,
double& x1, double& y1, double& z1)

return FALSE;

GetBox() GetBox() FALSE

2 Zoom()
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Zoom()
GCamera::zoom()

void CGLView::Zoom(double dScale)

{
m_pGLDC->m_Camera.zoom(dScal€);
Invalidate();
}
CAD Zoom
In CAD
Zoom Out
Zoom(0.9)
Zoom(1.1)
3 ZoomAll()
ZoomAll()
GCamera::zoom all()
ZoomAll()
CGLView GetBox() TRUE
void CGLView::ZoomAll()
{
double x0,y0,z0,x1,y1,z1;
if(GetBox(x0,y0,20,x1,y1,z1){ //
m_pGLDC->m_Camera.zoom_all(x0,y0,z0,x1,y1,z1); I
Invalidate(); Il
}
}
4 OnViewType()
OnViewType()
GCamera::set_view_type() GCamera::set_view_type()

void CGLView::OnViewType(UINT type)

{
ASSERT(type >= VIEW_FRONT && type <= VIEW_NW_ISOMETRIC);
m_pGLDC->m_Camera.set_view_type(type); //
Invalidate(); Il
}
type camera.h VIEW_FRONT

VIEW_NW_ISOMETRIC

#define  VIEW_FRONT 0
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#define  VIEW_BACK 1
#define  VIEW_TOP 2
#define  VIEW_BOTTOM 3
#define  VIEW_RIGHT 4
#define  VIEW_LEFT 5
#define  VIEW_SW_ISOMETRIC 6
#define  VIEW_SE_ISOMETRIC 7
#define  VIEW_NE_ISOMETRIC 8
#define  VIEW_NW_ISOMETRIC 9

5 MoveView()
MoveView()
GCamera::move view()
dpx dpy X

void CGLView::MoveView(double dpx,double dpy)

{
m_pGLDC->m_Camera.move_view(dpx,dpy);
Invalidate(); I

5.5 glContext

OpenGL Windows glContext
Debug
glContext.lib glContext
glContext.dll glContext
glContext.dll

GCamera

COpenGLDC

CGLView

Camera.h GCamera

OpenGLDC.h COpenGLDC, CGLView
5.6

GCamera COpenGLDC CGLView

5.6.1 Camera.h GCamera

/*******************'k*****************************************************
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* This head fileisfor 3D scene script. We will defineasceneclass  *

* with some light and camera and models. *
*************************************************************************/
#ifndef _CAMERA_H__

#define_ CAMERA H__

#include "..\inc\GeomCalc\cadbase.h"

#define  VIEW_FRONT
#define  VIEW_BACK
#define  VIEW_TOP
#define  VIEW_BOTTOM
#define  VIEW_RIGHT
#define  VIEW_LEFT 5
#define  VIEW_SW_ISOMETRIC
#define  VIEW_SE_ISOMETRIC
#define  VIEW_NE_ISOMETRIC
#define  VIEW_NW_ISOMETRIC

A WO NP O

© 00 N O

#define  ZOOM_ALL 9
#define  ZOOM_IN 10
#define  ZOOM_OUT 11

classAFX_EXT_CLASS GCamera
{
protected:
/leye coordinator
CPoint3D m_eye;
CPoint3D m_ref;
CVector3D m_vecUp;
/Iviewing volume
double m_far, m_near;
double m_width,m_height;

/Iviewport
double m_screen[2];

public:
GCamera();
~GCamera();

/linitailizing
void init();

void projection();
void selection(int xPos,int yPos);
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//zooming
void zoom(double scale);
void zoom_all(double x0,double y0,double z0,double x1,double y1,double z1);

/Iswitch into aclassical view
void set_view_type(int type);

void move_view(double dpx, double dpy);

//set viewport acoording to window
void set_screen( int x, int y);

//set eye coordinate

void set_eye(double eye x,double eye y,double eye 2);
void set_ref(double ref_x,double ref_y,double ref_z);

void set_vecUp(double up_dx,double up_dy,double up_dz);

//set viewing volume
void set_view_rect(double width,double height);
void get_view_rect(double& width,double& height);
protected:
void update_upVec();
b
#endif

5.6.2 Camera.cpp GCamera

#include "stdafx.h"
#include <gl/gl.h>
#include <gl/glu.h>
#include "camera.h"

Il
I/l For Camera class
Il
GCamera::GCamera(void)
{
}

GCamera::~GCamera()

{
}

void GCamera::projection()

{
//switch to projection

glMatrixMode(GL_PROJECTION);
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glLoadldentity();

glRenderMode(GL_RENDER);

[lapply projective matrix

double left = -m_width/2.0;
doubleright = m_width/2.0;
doublebottom = -m_height/2.0;
double top = m_height/2.0;

glOrtho(left,right,bottom,top,m_near,m_far);

glMatrixMode( GL_MODELVIEW );

glLoadldentity( );

gluLookAt(m_eyex,m_eyeyy,m_eye.zm ref.x,m ref.ym ref.zzm vecUp.dx,m vecUp.dy,
m_vecUp.dz);

void GCamera::selection(int xPos,int yPos)
{

GLintvp[4];

gl GetIntegerv(GL_VIEWPORT,vp);

gIMatrixMode(GL_PROJECTION);
glLoadldentity();

glRenderMode(GL_SELECT);
gluPickMatrix(xPos,vp[3]-yPos, 1, 1, vp );

/lapply projective matrix

double left - m_width/2.0;
doubleright m_width/2.0;
double bottom - m_height/2.0;
double top m_height/2.0;

glOrtho(left,right,bottom,top,m_near,m_far);

giMatrixMode( GL_MODELVIEW );

glLoadldentity( );

gluLookAt(m_eyex,m_eyey,m_eyezm ref.x,m ref.y,m_ref.z,
m_vecUp.dx, m_vecUp.dy, m_vecUp.dz);

void GCamera::init()

{
m_eye = CPoint3D(0,0,1000);
m_ref = CPoint3D(0,0,0);
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m_far = 10000;
m_near=1;

m_width = 2400.0;
m_height = 2400.0;

m_vecUp = CVector3D(0,1,0);

m_screen[Q] = 400;
m_screen[1] = 400;

void GCamera::set_screen(int X, int y)
{
glViewport(0,0,x,y);
if(y==0) y=1,
double ratio = (double)x/(double)y;
m_width *= (double)x/m_screen[Q];
m_height *= (double)y/m_screen[1];
m_width= m_height*ratio;
m_screen[Q] = X;
m_screen[1] =v;
}
void GCamera::set_eye(double eye x,double eye_y,double eye 2)
{
m_eyex = eye X;
m_eyey = eye y;
m_eye.z = eye z;

void GCamera::set_ref(doubleref_x,doubleref_y,doubleref z)
{

m_ref.x =ref_x;

m_ref.y =ref_y;

m ref.z=ref z;

void GCamera::set_vecUp(double up_dx,double up_dy,double up_dz)
{

m_vecUp.dx = up_dx;

m_vecUp.dy = up_dy;

m_vecUp.dz = up_dz;

void GCamera::set_view_rect(double width,double height)

{
m_width = width;



void GCamera::get_view_rect(double& width,double& height)

{

m_height = height;

double aspect = m_screen[0]/m_screen[1];

m_width= m_height*aspect;

width = m_width;
height = m_height;

void GCamera::zoom(double scale)

{

void GCamera::zoom_all(double x0,double y0,double z0,double x1,double y1,double z1)

{

ASSERT (scale > 0.0);
m_width *= scale;
m_height *= scale;

double width,height;
double xl, yl, 2l;
x| = x1-x0;
yl =y1-y0;
zl = z1-20;

width = max(max(xl,yl),zl);
height= max(max(xl,yl),zl);

set_view_rect(width,height);
CVector3D vec = m_eye- m_ref;
m_ref.x = (xO+x1)/2;

m_ref.y = (yO+y1)/2;

m_ref.z = (z0+z1)/2;

m_eye =m_ref + vec;

void GCamera::set_view_type( int type)

{

doubler;
CVector3D vec;

vec =m_ref - m_eye;
r = vec.GetLength();

if(IS_ZERO(r)) r = 50.0;
if(r>10000) r = 10000;
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switch(type){

case VIEW_FRONT:
m_eye = m_ref + CVector3D(0,-r,0);
m_vecUp = CVector3D(0,0,1);
break;

case VIEW_BACK:
m_eye = m_ref + CVector3D(0,r,0);
m_vecUp = CVector3D(0,0,1);
break;

case VIEW_TOP:
m_eye = m_ref + CVector3D(0,0,r);
m_vecUp = CVector3D(0,1,0);
break;

case VIEW_BOTTOM:
m_eye = m_ref + CVector3D(0,0,-r);
m_vecUp = CVector3D(0,1,0);
break;

case VIEW_RIGHT:
m_eye = m_ref + CVector3D(r,0,0);
m_vecUp = CVector3D(0,0,1);
break;

case VIEW_LEFT:
m_eye = m_ref + CVector3D(-r,0,0);
m_vecUp = CVector3D(0,0,1);
break;

case VIEW_SW_ISOMETRIC:
m_eye = m_ref + CVector3D(-1,-1,1).GetNormal ()*r;
update_upVec();
break;

case VIEW_SE_ISOMETRIC:
m_eye = m_ref + CVector3D(1,-1,1).GetNormal ()*r;
update_upVec();
break;

case VIEW_NE_ISOMETRIC:
m_eye = m_ref + CVector3D(1,1,1).GetNormal ()*r;
update_upVec();
break;

case VIEW_NW_|ISOMETRIC:
m_eye = m_ref + CVector3D(-1,1,1).GetNormal ()*r;
update_upVec();
break;

void GCamera::move_view(double dpx, double dpy)

{



5.6.3

CVector3D vec;
CVector3D xUp, yUp;

vec =m_ref - m_eye;
vec.Normalize();
xUp = vec*m_vecUp;
yUp = xUp*vec;

m_eye -= xUp*m_width*dpx + yUp*m_height*dpy;

m_ref -= xUp*m_width*dpx + yUp*m_height*dpy;

void GCamera::update_upVec()

{

CVector3D vec = m_ref - m_eye;
CVector3D zVec(0,0,1);
CVector3D vecO;

vec.Normalize();
vec0 = vec*zVec;
m_vecUp = vecO*vec;

M

OpenGLDC.h COpenGLDC CGLView

#if _MSC_VER > 1000
#pragma once

#endif // _MSC_VER > 1000
#include "gl/gl.h"

#include "gl/glu.h"

#include "gl/glaux.h"

#include "camera.h"
#include "..\inc\GeomCalc\cadbase.h"

#define BUFFER_LENGTH 64

classAFX_EXT_CLASS COpenGLDC

{

public:

COpenGLDC(HWND hwnd);
virtual ~COpenGLDC();

private:

HWND m _hwnd;
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HGLRC m_hRC;
HDC m_hDC;

COLORREF  m_cIrBk; /IBackground Color
COLORREF m_clr; /IPolygon Color for unshading
COLORREF m_clrHighlight; [Ifor highlight using
COLORREF m_clrMateridl; /[for normal rendering

BOOL m_bShading; /luse material property

GL float m_vecLight[3]; /Nlighting direction

//selection

BOOL m_bSelectionMode;
GLuint m_selectBuff[ BUFFER_LENGTH];

public:

GCamera m_Camerg;
protected:

void ClearBkground();

void OnShading();

public:
/linitialize
BOOL InitDC();
void GLResize(int cx,int cy);
void GL SetupRC();

/luMode :zero for normal rendering. non-zero for selection
void Ready();
void Finish();

TN Vight & color /TN
void Shading(BOOL bShading);
BOOL IsShading();

void Lighting(BOOL bLighting);
BOOL IsLighting();

/ILight direction

void SetLightDirection(float dx,float dy,float dz);

void GetLightDirection(float& dx,float& dy,float& dz);
/Imateria

void SetMaterial Color(COLORREF clr);

void GetMaterial Color(COLORREF& clr);

/Iback ground

void SetBkColor(COLORREF rgh);
void GetBkColor(COLORREF& rgh);
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/lframe material
void SetColor(COLORREF rgb);
void GetColor(COLORREF& rgh);

/Ihigh light setting

void SetHighlightColor(COLORREF clr);
void GetHighlightColor(COLORREF& clr);
void Highlight(BOOL bLight = TRUE);

TN Drawing [HHHTTHTTITTTTNHTIT
void DrawPoint(const CPoint3D&);

/ldrawing curves
void DrawCoord();

void DrawLine(const CPoint3D& sp,const CPoint3D& ep);
void DrawPolyline(const CPoint3D* pt,int size);

//drawing surface
void DrawTriChip(double n0,double n1,double n2,double v00,double v01,double v02,
double v10,double v11,double v12,double v20,double v21,double v22);

/ldrawing solid entities

void DrawSphere(const CPoint3D& cen,double r,const CVector3D& vec);

void DrawCylinder(const CPoint3D& cen,doubler,const CVector3D& h);

void DrawCone(const CPoint3D& cen,double r,const CVector3D& h);

void DrawTorus(const CPoint3D& cen,const CVector3D& ax,doubler_in,doubler_out);

//selection Mode

void BeginSelection(int xPos,int yPos);
int EndSelection(UINT* items);
BOOL IsSelectionM ode();

void InitNames();
void LoadName(UINT name);
void PushName(UINT name);
void PopName();

b
classAFX_EXT_CLASS CGLView : public CView
{
protected:
COpenGLDC* m_pGLDC,;

protected: // create from serialization only
CGLView();
DECLARE_DYNCREATE(CGLView)
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/I Attributes
public:
virtual void RenderScene(COpenGLDC* pDC);

// Operations
public:

/I Overrides
/I ClassWizard generated virtual function overrides
I{{AFX_VIRTUAL(CGLView)
public:
virtual void OnDraw(CDC* pDC); // overridden to draw thisview
virtual BOOL PreCreateWindow(CREATESTRUCT& cs);
IYAFX_VIRTUAL

// Implementation

public:
virtual ~CGLView();

protected:

/I Generated message map functions
protected:
I{{ AFX_MSG(CGLView)
afx_msg int OnCreate(LPCREATESTRUCT IpCreateStruct);
afx_msg void OnDestroy();
afx_msg void OnSize(UINT nType, int cx, int cy);
afx_msg BOOL OnEraseBkgnd(CDC* pDC);
INYAFX_MSG
DECLARE_MESSAGE_MAP()

virtual BOOL GetBox(double& x0,double& y0,double& z0,double& x1,double& y1,
double& z1);

void Zoom(double dScale);

void ZoomAll();

void OnViewType(UINT type);

void MoveView(double dpx,double dpy);

b

#endif

/1 'defined(AFX_OPENGLDC_H__30E692A3_4129_11D4 B1EE_0010B539EBCO_ INCLUDED )
5.6.4 OpenGLDC.cpp OpenGLDC

/I OpenGLDC.cpp: implementation of the COpenGLDC class.
o

#include "stdafx.h"
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#include "OpenGLDC.h"
#define GL_PI 3.1415f

T |||
/I Construction/Destruction
i

COpenGLDC::COpenGLDC(HWND hwWnd):m_hwnd(hwnd)

{
m_bSelectionMode = FALSE;

COpenGLDC::~COpenGLDC()

{

}
BOOL COpenGLDC::InitDC()

{
if (m_hWnd == NULL) return FALSE;
m_Camera.init();

m_hDC = ::GetDC(m_hWnd); /I Get the Device context

int pixelformat;
PIXELFORMATDESCRIPTOR pfdWnd =

{
sizeof (PIXELFORMATDESCRIPTOR), // Structure size
1, /1 Structure version number
PFD_DRAW_TO_WINDOW | /I Property flags
PFD_SUPPORT_OPENGL |
PFD_DOUBLEBUFFER,
PFD_TYPE_RGBA,
24, [/ 24-bit color
0,0,0,0,0,0, /1 Not concerned with these
0,0,0,0,0,0,0, /I No alphaor accum buffer
32, /I 32-bit depth buffer
0,0, /I No stencil or aux buffer
PFD_MAIN_PLANE, // Main layer type
0, // Reserved
0,0,0 /I Unsupported

1

if ((pixelformat = ChoosePixel Format(m_hDC, & pfdwnd)) ==0)
{
AfxM essageBox(" ChoosePixel Format to wnd failed");
return FALSE;
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if (SetPixelFormat(m_hDC, pixelformat, & pfdwWnd) == FALSE)
AfxMessageBox (" SetPixel Format failed");

m_hRC=wg|CreateContext(m_hDC);

VERIFY (wglMakeCurrent(m_hDC,m_hRC));
GL SetupRC();
wglMakeCurrent(NULL,NULL);

return m_hRC!=0;

}

void COpenGLDC::GLResize(int w,int h)

{
wglMakeCurrent(m_hDC,m_hRC);
/I Prevent adivide by zero
if(h==0)h=1;
ifw==0)w=1;
m_Camera.set_screen(w,h);

}

void COpenGLDC::GL SetupRC()

{
/linitialize color and rendering
m_bShading = TRUE;

/lbright white light - full intensity RGB values
GLfloat lightAmbient[] = {0.75f,0.75f,0.75f,1.0f} ;
GLfloat lightDiffuse[] = {1.0f,1.0f,1.0f,1.0f};

glEnable(GL_DEPTH_TEST); //Hidden surface removal
glEnable(GL_CULL_FACE); //Do not calculate inside of object
glFrontFace(GL_CCW); //counter clock-wise polygons face out
glEnable(GL_LIGHTING); /lenable lighting

//setup and enable light 0
glLightfv(GL_LIGHTO,GL_AMBIENT,lightAmbient);
glLightfv(GL_LIGHTO,GL_DIFFUSE lightDiffuse);
SetLightDirection(1,1,1);

glEnable(GL_LIGHTO);

llInitialize Materia Color to Gray

SetBkColor(RGB(0,0,0)); //black background
SetMaterial Color(RGB(225,175,22));  //golden material color
SetColor(RGB(255,255,255)); [/Iwhite frame color
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SetHighlightColor(RGB(255,0,0)); /Ired highlight color

/[Point Size
olPointSize(3.0);
}
void COpenGLDC::Ready()
{
wglMakeCurrent(m_hDC,m_hRC);
ClearBkground();
OnShading();
m_Camera.projection();
}
void COpenGLDC::Finish()
{
glFlush();
SwapBuffers(m_hDC);
wglMakeCurrent(m_hDC,NULL);
}

HHHTTTTITNILIGHT & & MATERIALS SETTING/IITTT
void COpenGLDC::ClearBkground()
{
GLclampf r,g,b;
r = (GLclampf)GetRvValue(m_clrBk)/255.0;
g = (GLclampf)GetGVaue(m_clrBk)/255.0;
b = (GLclampf)GetBVaue(m_clrBk)/255.0;
glClearColor(r,g,b,0.0f);
glClear( GL_COLOR_BUFFER _BIT |GL_DEPTH_BUFFER_BIT);

//setting model
void COpenGLDC::OnShading()

{
if(m_bShading){
glEnable( GL_LIGHTING );
glEnable(GL_LIGHTO);
glPolygonMode(GL_FRONT_AND_BACK,GL_FILL);
}
elsgf
gIDisable( GL_LIGHTING );
glPolygonMode(GL_FRONT_AND_BACK,GL_LINE):;
}
}

void COpenGLDC::Shading(BOOL bShading)
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m_hShading = bShading;

}
BOOL COpenGLDC::1sShading()
{
return m_bShading;
}
void COpenGLDC::Lighting(BOOL bLighting)
{
if(bLighting)
glEnable( GL_LIGHTING);
else
gIDisable( GL_LIGHTING );
}
BOOL COpenGLDC::IsLighting()
{
GLboolean bLighting;
glGetBooleanv(GL_LIGHTING& bLighting);
return bLighting;
}

void COpenGLDC::SetLightDirection(float dx,float dy,float dz)
{
m_vecLight[0] = dx;
m_vecLight[1] = dy;
m_vecLight[2] = dz;
GLfloat lightPog[] = { dx, dy, dz, 0.0f };
glLightfv(GL_LIGHTO,GL_POSITION,lightPos);

}
void COpenGLDC::GetLightDirection(float& dx,float& dy,float& dz)
{
dx =m_vecLight[Q];
dy = m_vecLight[1];
dz =m_vecLight[2];
}

//rendering color
void COpenGLDC::SetMaterial Color(COLORREF clr)
{

m_clrMaterial = clr;

BYTEr,g,b;

r = GetRvaue(clr);

g = GetGValue(clr);

b = GetBValue(clr);



GLfloat mat_amb_diff[] = { (GLfloat)r/255,(GLfloat)g/255,(GL float)b/255,1.0} ;

glMaterialfv(GL_FRONT,GL_AMBIENT_AND_DIFFUSE,mat_amb_diff);

}
void COpenGLDC::GetM aterial Color(COLORREF& clr)
{
clr = m_clrMateria;
}
void COpenGLDC::SetBkCol or(COLORREF clr)
{
m_clrBk =clr;
}
void COpenGLDC::GetBkColor(COLORREF& clr)
{
clr =m_clrBk;
}
void COpenGLDC::SetCol or(COLORREF clr)
{
m_clr =clr;
BYTEr,g,b;
r = GetRvalue(clr);
g = GetGValue(clr);
b = GetBValue(clr);
glColor3ub(r,g,b);
}
void COpenGLDC::GetColor(COLORREF& clr)
{
cr= mdr;
}
void COpenGLDC::SetHighlightColor(COLORREF clr)
{
m_clrHighlight = clr;
}
void COpenGLDC::GetHighlightColor(COLORREF& clr)
{
clr = m_clrHighlight;
}

void COpenGLDC::Highlight(BOOL bHighlight)

{
BYTEr,g,b;
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if(bHighlight){
r = GetRVaue(m_clrHighlight);
g = GetGVaue(m_clrHighlight);
b = GetBVaue(m_clrHighlight);

}

elsef
r = GetRValug(m_clrMaterial);
g = GetGVdue(m_clrMaterid);
b = GetBValue(m_clrMaterial);

}

GLfloat mat_amb_diff[] = { (GLfloat)r/255,(GLfloat)g/255,(GLfloat)b/255,1.0} ;
glMaterialfv(GL_FRONT,GL_AMBIENT_AND_DIFFUSE,mat_amb_diff);

TN drawing functions T
//draw point
void COpenGLDC::DrawPoint(const CPoint3D& pt)
{
glBegin(GL_POINTS);
gl Vertex3f(pt.x,pt.y,pt.2);
glEnd();

void COpenGLDC::DrawLine(const CPoint3D& sp,const CPoint3D& ep)

{
g/Begin(GL_LINES);

glVertex3f(sp.x,sp.y,sp.2);
glVertex3f(ep.x,ep.y,ep.z);
glEnd();
}
void COpenGLDC::DrawPolyling(const CPoint3D* pt,int size)
{
glBegin(GL_LINE_STRIP);
for(int i=0;i<sizeji++)
ol Vertex3f(pt[i].x,pt[i].y,pt[i].2);
glEnd();
}

void COpenGLDC::DrawTriChip(double n0,double n1,double n2,
double v00,double v01,double v02,
double v10,double v11,double v12,
double v20,double v21,double v22)

glBegin(GL_TRIANGLES);
glNormal3d(n0,n1,n2);
glVertex3d(v00,v01,v02);



glVertex3d(v10,v11,v12);
glVertex3d(v20,v21,v22);
glEnd();

/[Draw 3D Solid
void COpenGLDC::DrawSphere(const CPoint3D& cen,double r,const CVector3D& vec)

{

glPushMatrix();
gl Translatef(cen.x,cen.y,cen.z);

CVector3D vecNY(0,-1,0);

CVector3D axis = vecNY*vec;

double ang = _AngleBetween(vecNY,vec);
ang = ang*180/GL_PI;

glRotatef (ang,axis.dx,axis.dy,axis.dz);

auxSolidSphere(r);
glPopMatrix();

void COpenGLDC::DrawCylinder(const CPoint3D& cen,double r,const CVector3D& h)

{

void COpenGLDC::DrawTorus(const CPoint3D& cen,const CVector3D& ax,doubler_in,

glPushMatrix();

gl Trandlatef(cen.x,cen.y,cen.z);

CVector3D vecNY (0,-1,0);

CVector3D axis=vecNY*h;

double ang = _AngleBetween(vecNY,h);
ang = ang*180/GL_PI;

glRotatef (ang,axis.dx,axis.dy,axis.dz);

auxSolidCylinder(r,h.GetLength());
glPopMatrix();

doubler_out)

{

glPushMatrix();
gl Trandlatef(cen.x,cen.y,cen.z);
CVector3D vecNY(0,-1,0);

CVector3D axis = vecNY*ax;
double ang = _AngleBetween(vecNY,ax);
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ang = ang*180/GL_PI;
glRotatef (ang,axis.dx,axis.dy,axis.dz);

auxSolidTorus(r_in,r_out);
olPopMatrix();

void COpenGLDC::DrawCone(const CPoint3D& cen,double r,const CVector3D& h)

{

glPushMatrix();
gl Translatef(cen.x,cen.y,cen.z);

CVector3D vecNY(0,-1,0);

CVector3D axis = vecNY*h;

double ang = _AngleBetween(vecNY,h);
ang = ang*180/GL_PI;

glRotatef (ang,axis.dx,axis.dy,axis.dz);

GLfloat anglex,y;
glBegin(GL_TRIANGLE_FAN);
gl Vertex3f(0,0,h.GetLength());
for(angle =0.0f;angle<(2.0f*GL_Pl);angle += (GL_PI/8.0f))
{
X = r*sin(angle);
y = r*cos(angle);
ol Vertex2f(x,y);

}
glEnd();

// Begin anew triangle fan to cover the bottom
0lBegin(GL_TRIANGLE_FAN);
ol Vertex2f(0.0f,0.0f);
for(angle =0.0f;angle<(2.0f*GL_Pl);angle += (GL_PI/8.0f))
{
X = r*sin(angle);
y = r*cos(angle);

ol Vertex2f(x,y);
}
glEnd();
glPopMatrix();

M
void COpenGLDC::DrawCoord()

{



BOOL bLighting = IsLighting();
Lighting(FALSE);

double width,height;
m_Camera.get_view_rect(width,height);
double len = min(width,height);
len*=0.2;

CPoint3D cPt,xPt,yPt,zPt;

xPtx =yPty = zPt.z = len;

COLORREF old_clr;
GetColor(old_clr);

/laxis-x: red
SetColor(RGB(255,0,0));
DrawLine(cPt,xPt);

/laxis-y: green
SetColor(RGB(0,255,0));
DrawLine(cPt,yPt);

/laxis-z: blue
SetColor(RGB(0,0,255));
DrawLine(cPt,zPt);

Lighting(bLighting);
SetColor(old_clr);

T
void COpenGLDC::BeginSelection(int xPos,int yPos)
{
m_bSelectionMode = TRUE;
wglMakeCurrent(m_hDC,m_hRC);

GLintviewport[4];

//set up selection buffer
glSelectBuffer(BUFFER_LENGTH,m_selectBuff);
//switch to projection and save the matrix
m_Camera.sel ection(xPos,yPos);

glClear( GL_COLOR_BUFFER BIT | GL_DEPTH_BUFFER BIT);

InitNames();

int  COpenGLDC::EndSelection(UINT* items)
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m_bSelectionMode = FALSE;
int hits = glRenderMode(GL_RENDER);
for(int i=0;i<hits;i++){

itemg[i] = m_selectBuff[i*4+3];

}
wglMakeCurrent(m_hDC,NULL);
return hits;
}
BOOL COpenGLDC::IsSelectionM ode()
{
return m_bSelectionMode;
}
void COpenGLDC::InitNames()
{
glinitNames();
glPushName(0);
}
void COpenGLDC::LoadName(UINT name)
{
glLoadName(name);
}
void COpenGLDC::PushName(UINT name)
{
glPushName(name);
}
void COpenGLDC::PopName()
{
glPopName();
}
5.6.5 GLView.cpp CGLView

/I GLView.cpp : implementation of the CGLView class
#include "stdafx.h"

#include "OpenGLDC.h"

#include "resource.h”

#ifdef DEBUG

#define new DEBUG_NEW

#undef THIS FILE

static char THIS FILE[] = FILE_;
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#endif

T T ]
/I CGLView

IMPLEMENT_DYNCREATE(CGLView, CView)

BEGIN_MESSAGE_MAP(CGLView, CView)
I{{AFX_MSG_MAP(CGLView)
ON_WM_CREATE()
ON_WM_DESTROY()
ON_WM_SIZE()
ON_WM_ERASEBKGND()
INYAFX_MSG_MAP
/I Standard printing commands

END_MESSAGE_MAP()

T i
/I CGLView construction/destruction

CGLView::CGLView()

{
m_pGLDC = NULL;
}
CGLView::~CGLView()
{
}

T T T
/I CGLView drawing

void CGLView::OnDraw(CDC* pDC)

{
if(m_pGLDC){
m_pGLDC->Ready();
RenderScene(m_pGLDC);
m_pGLDC->Finish();
}
}
BOOL CGLView::PreCreateWindow(CREATESTRUCT& cs)
{
/I Add Window style required for OpenGL before window is created
cs.style = WS _CLIPSIBLINGS|WS_CLIPCHILDREN;
return CView::PreCreateWindow(cs);
}
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T T T
/I CGLView message handlers
void CGLView::RenderScene(COpenGLDC* pDC)

{
pDC->DrawCoord();
}
int CGLView::OnCreate(LPCREATESTRUCT IpCreateStruct)
{
if (CView::OnCreate(IpCreateStruct) == -1)
return -1;
m_pGLDC = new COpenGLDC(this->GetSafeHwnd());
m_pGLDC->InitDC();
return O;
}
void CGLView::OnDestroy()
{
CView::OnDestroy();
if(m_pGLDC) deletem pGLDC;
}
void CGLView::OnSize(UINT nType, int cx, int cy)
{
CView::0nSize(nType, cX, cy);
if(m_pGLDC)
m_pGLDC->GL Resize(cx,cy);
}
BOOL CGLView::OnEraseBkgnd(CDC* pDC)
{
[Ireturn CView::OnEraseBkgnd(pDC);
return TRUE;
}
void CGLView::OnViewType(UINT type)
{
ASSERT (type >= VIEW_FRONT && type <= VIEW_NW_ISOMETRIC);
m_pGLDC->m_Camera.set_view_type(type);
Invalidate();
}
BOOL CGLView::GetBox(double& x0,double& y0,double& z0,double& x1,double& y1,double& z1)
{
return FALSE;
}
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void CGLView::ZoomAll()

{
double x0,y0,z0,x1,y1,21;
if(GetBox(x0,y0,20,x1,y1,z1){
m_pGLDC->m_Camera.zoom_all(x0,y0,z0,x1,y1,z1);
Invalidate();
}
}
void CGLView::Zoom(double dScale)
{
m_pGLDC->m_Camera.zoom(dScale);
Invalidate();
}

void CGLView::MoveView(double dpx,double dpy)

{
m_pGLDC->m_Camera.move_view(dpx,dpy);
Invalidate();

® ch5\glContext OpenGL CAD
® ch5\inc  glContext

® chb\lib  glContext

® ch5\dll glContext.dll

GeomCalc.dll
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6 CAD

®

® /

®

®

® CAD

® OpenGL CAD

CAD CAD

CAD
CAD
CAD
CAD CAD
GeomKernel.dll
GeomKernel.dll
GeomKernel.dll C++
C++
6.1
6.1.1
GeomKernel.dll

©® Centity

® Cpart

® CSTLMode STL

® CtriChip
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GeomKernel.dll

i CObject CTriChip CSTLModel i

i Attributes: Attributes: i

: vex[3]; m_TriList; ;

i norm; i

i Functions: !

! Functions: Serialize(); !

H Serialize(); Draw(); !

! Draw()=0; UpdateBox(); !

T LoadSTLFile(); H

i CEntity — i

i Attributes: i

i m_ID; CPart i

i m_Color; Attributes: H

! m_Name; m_EntList; !

H m_pBox; :

N I, Functions: H

! Serialize(); 1

H Functions: Draw(); H

1 Serialize(); UpdateBox(); 1

i Draw()=0; | | | i

i UpdateBox()=0; !

—>| CCurve ’__>| CLine |
o |
—
> CSurface ’__>| CPlane |
—
6-1 GeomKernel
CEntity ID
CEntity MFC  CObject
CObject CEntity
MFC CView CEntity
6-1 CEntity
CSTLModel Cpart CCurve  CSurface
C++
CSTLModel STL
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CTriChip STL
GeomKernel.dll

CAD
6-1 CCurve Csurface
6-2 ACIS
LEVEL~-1 LEVEL=2
—— TRANSFORM
— STRAIGHT
— APOINT —— ELLIPSE
— CURVE  <«——————— INTCURVE
Geometry L PCURVE — DOMPCURV
—— SURFACE=—————— P ANE
— DONE
—— SPHERE
— TORUS
— SPLINE
— MESHSURF
ENTITY ~——
—— BDDY
— LUMP
—— SHELL
—— SUBSHELL
——FACE
Topology ——WIRE
——LOOP
——COEDGE
—— EDGE
— VERTEX
Auributes —ATTRIB<—|: User Defined Auributes
Syslem Aurbutes

6-2 ACIS

CPart
STLViewer CSTLMode
CPart 1 1-2 STLViewer
CSTLMode

166



CPart CPart

CEntity
STLViewer STL

CSTLViewerDoc CPart

class CSTLViewerDoc : public CDocument

{

/I Attributes

public:

CPart m_Part;

|

6.1.2 CEntity
ID
CEntity
CEntity

class AFX_EXT_CLASS CEntity : public CObject

{
I

protected:
BOOL m_bModified; //
CBox3D* m_pBox; /!
UINT m_id; 1 D
CString m_name; 1/
COLORREF m_color; /!
1
public:
CEntity(); Vi
virtual ~CEntity(); /

virtual void Draw(COpenGLDC* pDC)=0;  //

virtual void Serialize(CArchive& ar); /

/

BOOL GetBox(CBox3D& box); //

void SetID(UINT nID); / ID
UINT GetID(); I ID
void SetName(LPCTSTR name); 1/
CString  GetName(); Vi

void SetColor(COLORREF color); //
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COLORREF GetColor(); 1
protected:
virtual void UpdateBox()=0; I
¥
CEntity
1 CObject CEntity CObject MFC
RUN-TIME CObject
CEntity
RUN-TIME CEntity CEntity CObject
IsKindOf()
2 CEntity Virtual Function
virtual void Draw(COpenGLDC* pDC)=0; //
virtual void Seriadize(CArchive& ar); I
virtual void UpdateBox()=0; I
virtual
MFC
C++
6.3
CEntity CPat CSTLModd CEntity
CEntity GetBox()
UpdateBox()

M Centity
CEntity::CEntity()

{
I
I CEntity
m_bModified = FALSE;
m_id=-1;
m_pBox = NULL;
m_color =0;
m_name = _T("Unknow");
}
CEntity::~CEntity()
{
}
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void CEntity::Serialize(CArchive& ar)
{
If(ar.IsStoring()){//
ar <<m_id;
ar << m_name;
ar << m_color;

}
esgf I
ar >>m_id;
ar >>m_name;
ar >>m_color;
}

BOOL CEntity::GetBox(CBox3D& box)
{

1

if(m_bModified)

UpdateBox(); /Il UpdateBox()
if( m_pBox){
box =*m_pBox;
return TRUE;
}
ese
return FALSE;
}
}
1 CEntity
void CEntity::SetID(UINT niID)
{
m_id =nID;
}
UINTCEntity::GetID()
{
return m_id;
}

void CEntity::SetName(LPCTSTR name)
{
m_name = name;
}
Cstring  CEntity::GetName()
{

return m_name;

CEntity
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6.1.3

170

void CEntity::SetColor(COLORREF color)

{

m_color = color;
}
COLORREF CEntity::GetColor()
{

return m_color;
}

CTriChip
CTriChip CTriChip MFC
CTriChip
CTriChip CEntity
CObject
CTriChip

I CTriChip G

classAFX_EXT_CLASS CTriChip:public CObject
{

DECLARE_SERIAL(CTriChip) /]
public:

CPoint3D vex[3]; 1l

CVector3D normal; I
public:

CTriChip(); 1

CObject
CSTLMode

CEntity

CTriChip(const CPoint3D& v0,const CPoint3D& v1,const CPoint3D& v2,

const CVector3D& norm);
virtual ~CTriChip();  //

virtual void Draw(COpenGLDC* pDC); 1
virtual void Seriaize(CArchive& ar); 1
const CTriChip& operator=(const CTriChip&);//
¥
N CTriChip T

IMPLEMENT_SERIAL (CTriChip,CObject,0)
CTriChip::CTriChip()
{}

CTriChip::CTriChip(const CPoint3D& v0,const CPoint3D& v1,const CPoint3D& v2,

const CVector3D& nor)



vex[0] = V0;
vex[1] = v,
vex[2] =v2;
normal = nor;
}
CTriChip::~CTriChip()
{}
const CTriChip& CTriChip::operator=(const CTriChip& tri)
{
normal = tri.normal;
for(int i=0;i<3;i++)
vex[i] = tri.vex[i];
return *this;
}
void CTriChip::Draw(COpenGLDC* pDC)
{
pDC->DrawTriChip(normal.dx,normal .dy,normal .dz,
vex[0].x,vex[0].y,vex[0].z,
vex[1].x,vex[1].y,vex[1].z,
vex[2].x,vex[ 2] .y,vex[2].2);
}
void CTriChip::Seriaize(CArchive& ar)
{
if(ar.1sStoring()){
ar << normal.dx << normal.dy << normal.dz;
for(int i=0;i<3;i++)
ar << vex[i].x << vex[i].y << vex[i].z;
}
elsef
ar >> normal.dx >> normal.dy >> normal.dz;
for(int i=0;i<3;i++)
ar >> vex[i].x >> vex[i].y >> vex[i].z;
}
}
6.1.4 STL CSTLModel
CSTLModel  CEntity
CSTLMode STL
STL 6-3 —_—
STL CSTLModel
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STL CSTLModd
CEntity m_TriList m_TriList

P Lk
.-'"-...-. .H.H'\-\.
-~ s
H'-\. -~
- .. . - _r'.r
.--'.h - s
-'-. -'.
.-"'-. _.I"
" s -~
HH'-\-\._ ;:.___.-..-'
. =
6-3 CSTLModel
STL StereolLithographic CAD
ASCII STL AutoCAD R14
ASCII STL STL facet
STL STL STL
facet 7 1
345
1
TN STL M
solid AutoCAD
facet normal -9.9619470e-001 0.0000000e+000 8.7155743e-002
outer loop

vertex 0.0000000e+000 2.0000000e+002 0.0000000e+000
vertex 0.0000000e+000 0.0000000e+000 0.0000000e+000
vertex 3.4995465e+000 3.4995465e+000 4.0000000e+001
endloop
endfacet

facet normal 0.0000000e+000 0.0000000e+000 1.0000000e+000
outer loop
vertex 1.9650045e+002 3.4995465e+000 4.0000000e+001
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vertex 1.9650045e+002 1.9650045e+002 4.0000000e+001
vertex 3.4995465e+000 3.4995465e+000 4.0000000e+001
endloop
endfacet
endsolid AutoCAD

CSTLModel STL STL

CSTLMode STL CSTLModel

CSTLMode stiModdl;
CString  stIFileName;

ASSERT (stIModel.LoadSTLFile(stlFileName));
CSTLMode

class AFX_EXT_CLASS CSTLModel: public CEntity
{
DECLARE_SERIAL(CSTLModel) /!
public:
CTypedPtrArray<CObArray,CTriChip*>m_TriList; //

public:
CSTLModel(); 1
virtual ~CSTLModel(); /1
virtual void Draw(COpenGLDC* pDC); 1
virtual void Serialize(CArchive& ar); /!

const CSTLModel& operator=(const CSTLModel&); //

void Add(CTriChip* tri); /!

BOOL LoadSTLFile(LPCTSTR file); / STL

void Clear(); //

BOOL IsEmpty(); /
protected:

virtual void UpdateBox();  //
};
UpdateBox()
CAD
CEntity
CSTLModd
CSTLModel

IMPLEMENT_SERIAL(CSTLModel,CObject,0)

OnDraw()
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I
CSTLModel::CSTLModel()

{}
CSTLMode::~CSTLModel()
{

Clear();
}

/l/no explanantion?
void CSTLModel::Add(CTriChip* tri)

{
m_TriList. Add(tri);
}
I STLModel
void CSTLModel::UpdateBox()
{
if(m_pBox){
delete m_pBox;
m_pBox = NULL;
}
if(m_TriList.GetSize()==0)
return;
double x0,y0,z0,x1,y1,z1;
x0=y0=z0=10000;
x1=y1=z1=-10000;
CTriChip* tri;
for(int i=0;i<m_TriList.GetSize();i++){
tri = m_TriLidt[i];
for(int n=0;n<3;n++){
if(tri->vex[n].x<x0) x0 =tri->vex[n].x;
if(tri->vex[n].x>x1) x1 =tri->vex[n].x;
if(tri->vex[n].y<y0) yO = tri->vex[n].y;
if(tri->vex[n].y>yl) y1=tri->vex[n].y;
if(tri->vex[n].z<z0) z0 =tri->vex[n].z;
if(tri->vex[n].z>z1) zl1 =tri->vex[n].z
}
}
m_pBox = new CBox3D(x0,y0,z0,x1,y1,z1);
m_bModified = FALSE;
}
I ASCII STL



BOOL CSTLModel::L0oadSTLFile(LPCTSTR stifile)

{

1l
void

1l
void

1

FILE* file;

int type=0;

if((file = fopen(stifile, "r")) == NULL)
return FALSE;

char str[80];
CTriChip* tri = NULL;
while(fscanf(file,” s',str)==1){
if(strncmp(str,"normal™,6)==0){
tri = new CTriChip();

fscanf(file” If If If", &(tri->normal.dx), & (tri->normal .dy), & (tri->normal .dz));

fscanf(file" *s *s");
fscanf(file” *s If If
fscanf(file” *s If |If
fscanf(file” *s If |If
Add(tri);

}

char title[80];

if(GetFileTitle(stlfiletitle,80)==0){
SetName(title);

m_bModified = TRUE;
return TRUE;

CSTLModel::Serialize(CArchive& ar)

CEntity::Serialize(ar);
m_TriList.Serialize(ar);

if(ar.IsLoading())
m_bModified = TRUE;
OpenGL

CSTLModéd::Draw(COpenGLDC* pDC)

for(int i=0;i<m_TriList.GetSize();i++)
m_TriList[i]->Draw(pDC);

1", & (tri->vex[ 0] .x),& (tri->vex[ 0] .y), & (tri->vex[ 0].2));
If",& (tri->vex[1].X),& (tri->vex[1].y),& (tri->vex[1].2));
If",& (tri->vex[2].X),& (tri->vex[2].y),& (tri->vex[ 2] .2));
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void CSTLModel::Clear()

{
for(int i=0;i<m_TriList.GetSize();i++)
delete m_TriList[i];
m_TriList.RemoveAll();
m_bModified = TRUE;
}
BOOL CSTLModel::IsEmpty()
{
return m_TriList.GetSize() == 0;
}
6.1.5 CPart
STLViewer CPart

CSTLViewerDoc CPart m_Part

class CSTLViewerDoc : public CDocument

{
/I Attributes
public:
CPart m_Part;
};
CPart
CEntity
CPart CEntity CPart
CObATrray m_EntList
CTypedPtrArray<CObArray,CEntity*> m_EntList;
1 1-2 m_Part
m_EntList
CEntity CSTLModel
CAD
CPart

class AFX_EXT_CLASS CPart : public CEntity //  CEntity
{

protected:
CTypedPtrArray<CObArray,CEntity*> m_EntList; //

public:
CPart(); //
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virtua ~CPart(); Il

virtual void Draw(COpenGLDC* pDC);

virtual void Serialize(CArchive& ar);
void AddEntity(CEntity* ent);

void RemoveEntity(CEntity* ent);
void RemoveAllEntity();

BOOL ISEmpty();

UINTGetEntitySize();
CEntity*  GetEntity(UINT i);

protected:
virtual voidUpdateBox();
1
CPart
CPart::CPart()
{:
CPart::~CPart()
{
RemoveAllEntity();
}

void CPart::Draw(COpenGLDC* pDC)
{
for(int i=0;i<m_EntList.GetSize();i++)
m_EntList[i]->Draw(pDC);

void CPart::Serialize(CArchive& ar)
{
CEntity::Serialize(ar);
m_EntList.Serialize(ar);

if(ar.IsLoading()) m_bModified = TRUE;

void CPart::AddEntity(CEntity* ent)

{
m_EntList.Add(ent);
m_bModified = TRUE;

void CPart::RemoveEntity(CEntity* ent)
{

1
1
1
1
1

1

1

1

1
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for(int i=0;i<m_EntList.GetSize();i++){
if(ent == m_EntList[i]){
m_EntList.RemoveAt(i);
m_bModified = TRUE;
break;

void CPart::RemoveAllEntity()
{

for(int i=0;i<m_EntList.GetSize();i++)
delete m_EntList[i];
m_EntList.RemoveAll();
m_bModified = TRUE;

}
BOOL CPart::1sEmpty()
{
return m_EntList.GetSize() ==0;
}
UINTCPart::GetEntitySize()
{
return m_EntList.GetSize();
}
CEntity* CPart::GetEntity(UINT i)
{
ASSERT (i<m_EntList.GetSize());
return m_EntLigt[i];
}
void CPart::UpdateBox()
{
if(m_pBox){
delete m_pBox;
m_pBox = NULL;
}
CBox3D box;

for(int i=0;i<m_EntList.GetSize();i++){
if(m_EntList[i]->GetBox(box)){

if(m_pBox)
*m_pBox += box;
else{
m_pBox = new CBox3D();



}

}

*m_pBox = box;

m_bModified = FALSE;

6.2 (Serialize)
6.2.1
MFC
MFC
CObject Seridize() MFC
CAD
CAD MFC CFile
Serialize CFile
CFile
MFC
MFC MFC
CSTLModel  CPart CObArray
Seridlize CSTLModel  CPart CObArray
6.2.2 CArchive
MFC CAarchive CArchive
CFile ( )
CFile CArchive
CFile /
CFile CArchive
CArchive

CArchive( CFile* pFile, UINT nMode, int nBufSize = 4096, void* IpBuf = NULL );

CArchive CFile
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(pFile) CFile
CArchive

1 CArchive

CFilefile;

1
file.Open(strFileName,CFile::modeCreate|CFile::modeWrite);
1 CFile

CArchive ar(&file,CArchive::store);

ar.Close(); // CFile CArchive
file.Close();

i CArchive

CFile file;

/
file.Open(strFileName,CFile::modeRead);
/! CFile

CArchive ar(&file,CArchive::load);

ar.Close(); // CFile CArchive
file.Close();
6.2.3
MFC  CObject
Seridize()
1 CObject CEntity
CTriChip CSTLModel  CPart CObject
2 DECLARE_SERIAL IMPLEMENT _
SERIAL CSTLMode€
DECLARE_SERIAL(CSTLModel)
IMPLEMENT_SERIAL(CSTLModel,CObject,0)
MFC CSTLMode CObject

CSTLMode::CSTLMode()
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CEntity SERIAL CEntity

CEntity
Serialzig()
Seridize() CEntity
3 Serialize()
Seridize() CSTLModd Serialize()
void Serialize(CArchive& ar);
void CSTLModel::Seriaize(CArchive& ar)
{
CEntity::Serialize(ar); 1l
m_TriList.Serialize(ar); I
if(ar.IsLoading())
m_bModified = TRUE;// CSTLModel
I
}
CSTLModel::Seridize CArchive& ar
CEntity
6.2.4 CObArray Serialize()
MFC
CPart::Seridlize CArchive& ar CPart
void CPart::Serialize(CArchive& ar)
{
CEntity::Serialize(ar);
m_EntList.Seridize(ar); 1 CObArray  Serialize()
if(ar.IsLoading()) m_bModified = TRUE;
}
m_EntList CObArray CEntity 6.15 )
CEntity CObArray
Seridize() CObArray
6.2.5
STLViewer
6-4
1 m_Part
MFC File Save Open
CFile CArchive
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Serialize() CArchive Seridize()

Serialize() CSTLViewer m_Part
CSTLViewerDoc CSTLViewerDoc::
Serialize() m_Part

CSTLViewerDoc::Serialize()

m_Part.Serialize(); —1
CPart::Serialize()
CEntity::Serialize(); —
ngntList.Serialize(ar);“l
CEntity::Serialize()

> ‘1 if(ar.IsStorin
CSTLModel::Serialize() a(r<<m_id<<gr91name<<m_color<<m_bVisible-
itve-Seriali else
gll::%trlit]}:i.éigl;?ilgg(g(); _L ar>>m_id>>m_name>>m_color>>m_bVisible;
CTriChip::Serialize()
if(ar.IsStoring()){

ar<<normal.dx<<normal.dy<<normal.dz;
for(int i=0;i<3;i++) )
ar<<vex([i].x<<vex[i].y<<vex[i].z;

else{
ar>>normal.dx>>normal.dy>>normal.dz;
for(int i-0;i<3;i++)
ar>>vex[i].x>>vex[i].y>>vex[i].z;

6-4 STLViewer

void CSTLViewerDoc::Serialize(CArchive& ar)

{ m_Part.Serialize(ar);
}
2 CPart
CPart  CEntity
m_EntList m_EntList  CObArray
CObArray  Seridize()
m_EntList CEntity m_EntList
m_EntList m_EntList
CEntity m_EntList (STL
CEntity

void CPart::Serialize(CArchive& ar)

{
CEntity::Serialize(ar); I
if(ar.1sStoring()){
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m_EntList.Serialize(ar);

}
elsef
m_EntList.Serialize(ar);
m_bModified = TRUE;
}
}
3 CEntity
m _id
m_name m_color m_bVisible
void CEntity::Serialize(CArchive& ar)
{
if(ar.IsStoring()){
ar << m_id << m_name << m_color << m_bVisible;
}
else{ //loading
ar >>m_id >>m_name >>m_color >>m_hVisible,
}
}
4 CSTLModel
CObArray::Seridize() CSTLMode
CSTLViewer CEntity CSTLModd Seridize()
CSTLModel CSTLModel::Serialize()
CSTLModd  CEntity CSTLModd::Seridize()
STL (m_TriList)
void CSTLModel::Seriaize(CArchive& ar)
{
CEntity::Serialize(ar);
if(ar.1sStoring()){
m_TriList.Serialize(ar);
}
ese{ //1sLoading()
m_TriList.Serialize(ar);
m_bModified = TRUE;
}
}
5 CTriChip

CTriChip::Seridlize()

void CTriChip::Serialize(CArchive& ar)
{
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6.3

6.3.1

184

if(ar.1sStoring()){
ar << normal.dx << normal.dy << normal.dz;
for(int i=0;i<3;i++)
ar << vex[i].x << vex[il.y << vex]i].z;

}
elsef
ar >> normal.dx >> normal.dy >> normal.dz;
for(int i=0;i<3;i++)
ar >>vex[i].x >> vex[i].y >> vex[i].z;
}

polymorphism

CEntity

classAFX_EXT_CLASS CEntity : public CObject

{
public:
virtual void Draw(COpenGLDC* pDC)=0;  //
b
OnDraw() CEntity
Draw()
classAFX_EXT_CLASS CSTLModé: public CEntity
{
protected:
CTypedPtrArray<CObArray,CTriChip*>m_TriList;
public:
// Draw()

Draw()



I virtua Draw()
virtual void Draw(COpenGLDC* pDC);

class AFX_EXT_CLASS CPart : public CEntity //  CEntity
{

protected:

CTypedPtrArray<CObArray,CEntity*> m_EntList;
public:

// Draw()

1 virtual Draw

virtual void Draw(COpenGLDC* pDC);

void CSTLModel::Draw(COpenGLDC* pDC)
{
for(int i=0;i<m_TriList.GetSize();i++){
m_TriList[i]->Draw(pDC);
}
}

CPart::Draw() m_EntList CEntity

OpenGL CPart

CEntity m_EntList C++
Cpart m_EntList CEntity
CEntity CSTLMode CEntity
CPart::Draw() pEnt->Draw(pDC)
CSTLModel::Draw() CEntity::Draw() Draw()
pEnt->Draw(pDC)
Draw() CSTLModel::Draw() Draw() pEnt->Draw(pDC)
CEntity::Draw() CEntity::Draw()

void CPart::Draw(COpenGLDC* pDC)

{
CEntity* pEnt;
for(int i=0;i<m_EntList.GetSize();i++){
pEnt = m_EntList[I];
pEnt->Draw(pDC);  // CSTLModel Draw()

virtual
CSTLModel CPart  CEntity CSTLModd  CPart Draw()
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virtual
6.3.2

CEntity
Draw()  UpdateBox() C++

CEntity

virtua void Draw(COpenGLDC* pDC)=0;
virtual void UpdateBox()=0;

CEntity

CEntity ent; 1

CEntity* pENt; 1

pEnt = new CEntity(); Il

CSTLModel stiModel; // CSTLModd
pEnt = & stiMode; /I pEnt CSTLModd

pEnt->Draw(pGLDC); /! CSTLModel::Draw() CEntity::Draw()

6.3.3 CPart OpenGL

CSTLViewer m _Part  CPart
OpenGL m_Part CPart OpenGL
Draw() CPart OpenGL
6-5
1 m_Part.Draw() COpenGLDC OpenGL
m_Part  STLViewer STLViewerDoc) CSTLViewerView::
RenderScene()

void CSTLViewerView::RenderScene(COpenGLDC* pDC)
{

CSTLViewerDoc* pDoc = GetDocument();
ASSERT(pDoc);

pDC->DrawCoord(); /
if(!pDoc->m_Part.IsEmpty()) /I
pDoc->m_Part.Draw(pDC);
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CSTLViewer::RenderScene()

pDoc->mPart->Draw(pDC);

CPart::Draw()

for(int i=0;i<m_EntList.GetSize();i++)

m_EntList[i]->Draw(pDC);

CSTLModel::Draw()

for(int i=0;i<m_TriList.GetSize();i++)

m_TriList[i]->Draw(pDC);

CTriChip::Draw()

pDC->DrawTriChip();

Draw()

COpenGLDC::DrawTriChip()

glBegin(GL TRIANGLES);
glNormal3d(...);
glVertex3d(...);
glVertex3d(...);
glVertex3d(...);

glEnd();

6-5 CPart

CPart::Draw()

void CPart::Draw(COpenGLDC* pDC)

{

3

for(int i=0;i<m_EntList.GetSize();i++)

m_EntList[i]->Draw(pDC);

CEntity::Draw()

CTriChip::Draw()

void CSTLModel::Draw(COpenGLDC* pDC)

{

if(lm_bVisible) return;
if(m_bHighlight)

pDC->Highlight(TRUE);
else

m_EntList

CSTLModel::Draw()

OpenGL

CEntity::Draw()
CSTLModé::Draw()

CEntity
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pDC->SetMateria Color(m_color);

if(pDC->1sSel ectionMode())
pDC->LoadName((UINT)this);

for(int i=0;i<m_TriList.GetSize();i++)
m_TriList[i]->Draw(pDC);

4 CTriChip::Draw() COpenGLDC::DrawTriChip()

void CTriChip::Draw(COpenGLDC* pDC)

{
pDC->DrawTriChip(normal .dx,normal .dy,normal .dz,
vex[0].x,vex[0].y,vex[0].z,
vex[1].x,vex[1].y,vex[1].z,
vex[ 2] .x,vex[2].y,vex[ 2] .2);
}
5 COpenGLDC::DrawTriChip() OpenGL

void COpenGLDC::DrawTri Chip(double nO,double n1,double n2,
double v00,double vO1,double v02,
double v10,double v11,double v12,
double v20,double v21,double v22)

{
glBegin(GL_TRIANGLES);
gINormal3d(n0,n1,n2);
glVertex3d(v00,v01,v02);
glVertex3d(v10,v11,v12);
glVertex3d(v20,v21,v22);
olEnd();
}
6.4 GeomKernel.dll
GeomKernel.dll
GeomKernel .dll DLL
©® CEntity
©® CPart
® CSTLMode
® CTriChip
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CAD CAD
GeomKernel.dll

DLL GeomKernel.dll GeomCalc.dll
glContext.dll MFC Project
GeomCalc.lib  glContext.lib GeomKernel
6-6

wokspace gl

_m'-"-"l:lll-spul:e eombemel' | projeds)
£ G e maned fldae
-4 Sowce Fles
(4] Enfty.cpp
4] GeomkEamelogpp
K GeomEesmeldel
4] GeomEemelc
141 SnlAfecpp
3423 Heescler Filme:
[Nl Eniiteh
Ml Rescasroe b
(K] Sadshch
8|2 Penource Files
[B] Pomsmchde et
K G=omCslc kb
] gl Combmait Iy
8-12] Est=mal Dependsnoes

* 4 Clasiviow | fll Fasnurcaviaw | (1] Filstviw

lib

B

6-6 GeomKernel

GeomKernd ch6\GeomKernel
GeomKernel
° Entity.h
GeomKernel.dll
® GeomKernel.lib

6.5

6.5.1 Entity.h

e = A N A

#if defined(AFX_ENTITY_H__BE769D85_6C72_43F4 88FB_5521CA66FCSE_ INCLUDED )
#defineAFX_ENTITY_H__BE769D85_6C72_43F4 88FB_5521CA66FC8E_ INCLUDED

#f_MSC_VER > 1000

#pragma once
#endif // _MSC_VER > 1000
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#include "..\inc\cadbase\cadbase.h"

class COpenGLDC;
classAFX_EXT_CLASS CEntity : public CObject
{
protected:
BOOL m_bModified;
CBox3D* m_pBox;
UINT m_id;
CString m_name;
COLORREF m_color;
BOOL m_hVisible;
BOOL m_bHighlight;
public:
/lconstructor and destructor
CEntity();

virtual ~CEntity();

//display
virtual void Draw(COpenGLDC* pDC)=0;

[lserialize
virtual void Seriaize(CArchive& ar);

/[attrib accessing
BOOL GetBox(CBox3D& hox);

void SetID(UINT niID);
UINT GetID();

void SetName(LPCTSTR name);
CString  GetName();

void SetColor(COLORREF color);
COLORREF GetColor();

void SetVisible(BOOL bVisible);
BOOL  IsVisible();

void SetHighlight(BOOL bHighlight);
BOOL IsHighlight();

protected:
virtual void UpdateBox()=0;
¥

190



[ltriangle chip
classAFX_EXT_CLASS CTriChip:public CObject
{

DECLARE_SERIAL(CTriChip)
public:

/[attribs

CPoint3D vex[3];

CVector3D normal;
public:

/lconstructor & & destructor

CTriChip();

CTriChip(const CPoint3D& v0,const CPoint3D& v1,const CPoint3D& v2,
const CVector3D& norm);

virtual ~CTriChip();

//display
virtual void Draw(COpenGLDC* pDC);

/serialize
virtual void Seriadize(CArchive& ar);

//operator
const CTriChip& operator=(const CTriChip&);

b

/ICSTLModel
classAFX_EXT_CLASS CSTLModé: public CEntity
{
DECLARE_SERIAL (CSTLModel)
[lattribs
public:
CTypedPtrArray<CObArray,CTriChip*>m_TriList;
public:
/lconstructor & & destructor
CSTLModel();
virtual ~CSTLModel();

//display
void Draw(COpenGLDC* pDC);

[lserialize
virtual voidSeriaize(CArchive& ar);

/loperation
const CSTLModel& operator=(const CSTLModel&);

void Add(CTriChip* tri);
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BOOL  LoadSTLFile(LPCTSTR file);
void Clear();

//attrib accessing
BOOL ISEmpty();

protected:
virtual void UpdateBox();

classAFX_EXT_CLASS CPart : public CEntity
{
/[attribs
protected:
CTypedPtrArray<CObArray,CEntity*> m_EntList;
public:
/lconstructor & & destructor
CPart();
virtua ~CPart();

/ldraw

virtual void Draw(COpenGLDC* pDC);
[lserialize

virtua void Seriaize(CArchive& ar);

//operation

void AddEntity(CEntity* ent);
void RemoveEntity(CEntity* ent);
void RemoveAllEntity();

/[attrib accessing

BOOL IsEmpty();
UINTGetEntitySize();
CEntity*  GetEntity(UINT i);

protected:
virtual voidUpdateBox();

#endif // |defined(AFX_ENTITY_H_ BE769D85_6C72_43F4_88FB_5521CA66FCSE__INCLUDED )
6.5.2 Entity.cpp

T ENTVTY.CPP U]

#include "stdafx.h"
#include "..\inc\GeomK ernel\Entity.h"
#include ".\inc\glContext\openGLDC.h"
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#ifdef _DEBUG

#undef THIS_FILE

static char THIS FILE[]=__FILE_;

#define new DEBUG_NEW

#endif
T T T T
/I Construction/Destruction
T T T T

CEntity::CEntity()

{
m_bModified = FALSE;
m_id=-1;
m_pBox = NULL;
m_color = RGB(128,128,128);
m_name = _T("Unknow");
m_bVisible = TRUE;
m_bHighlight = FALSE;

}

CEntity::~CEntity()

{

}

void CEntity::Serialize(CArchive& ar)
{
if(ar.IsStoring()){
ar <<m_id;
ar << m_nhame;
ar << m_color;
ar <<m hVisiblg;

}
else{ //loading

ar>>m id;

ar >>m_name;

ar >>m_color;

ar >>m _bVisible
}

}

BOOL CEntity::GetBox(CBox3D& box)
{
if(m_bModified)
UpdateBox();
if( m_pBox){
box =*m_pBox;
return TRUE;
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ese
return FALSE;

}
void CEntity::SetID(UINT niID)
{
m_id =niID;
}
UINTCEntity::GetID()
{
return m_id;
}
void CEntity::SetName(LPCTSTR name)
{
m_name = name;
}
CString  CEntity::GetName()
{
return m_name;
}
void CEntity::SetColor(COLORREF color)
{
m_color = color;
}
COL ORREF CEntity::GetColor()
{
return m_color;
}
void CEntity::SetVisible(BOOL bVisible)
{
m_bVisible=bVisible;
}
BOOL CEntity::IsVisible()
{
return m_hVisible;
}
void CEntity:: SetHighlight(BOOL bHighlight)
{
m_bHighlight = bHighlight;
}

BOOL CEntity::IsHighlight()
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{
return m_bHighlight;

}

M

/lclasstri chip

IMPLEMENT_SERIAL (CTriChip,CObject,0)
CTriChip::CTriChip()

{

}

CTriChip::CTriChip(const CPoint3D& vO0,const CPoint3D& v1,const CPoint3D& v2,
const CVector3D& nor)

{
vex[0] = V0;
vex[1] = v1;
vex[2] =v2;
normal = nor;
}
CTriChip::~CTriChip()
{
}
const CTriChip& CTriChip::operator=(const CTriChip& tri)
{
normal = tri.normal;
for(int i=0;i<3;i++)
vex[i] = tri.vex]il;
return *this;
}
void CTriChip::Draw(COpenGLDC* pDC)
{
pDC->DrawTriChip(normal.dx,normal .dy,normal .dz,
vex[0].x,vex[0].y,vex[0].z,
vex[1].x,vex[1].y,vex[1].z,
vex[ 2] .x,vex[ 2] .y,vex[ 2] .2);
}

void CTriChip::Seriaize(CArchive& ar)
{
if(ar.1sStoring()){
ar << normal.dx << normal.dy << normal.dz;
for(int i=0;i<3;i++)
ar << vex[i].x << vex[i].y << vex[i].z;
}
elsef

ar >> normal.dx >> normal.dy >> normal.dz;
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for(int i=0;i<3;i++)
ar >> vex[i].x >> vex[i].y >> vex]i] .z

}

T
/Iclass CSTLMode

IMPLEMENT_SERIAL (CSTLModel,CObject,0)

CSTLModel::CSTLModel()

{
}
CSTLModel::~CSTLModel()
{
Clear();
}
void CSTLModel::Add(CTriChip* tri)
{
m_TriList.Add(tri);
}
void CSTLModel::UpdateBox()
{
if(m_pBox){
delete m_pBox;
m_pBox = NULL;
}
if(m_TriList.GetSize()==0)
return;
double x0,y0,z0,x1,y1,21;

x0=y0=z0=10000;
x1=y1=z1=-10000;
CTriChip* tri;
for(int i=0;i<m_TriList.GetSize();i++){
tri =m_TriLigt[i];
for(int n=0;n<3;n++){
if(tri->vex[n] .x<x0) x0 =tri->vex[n].x;
if(tri->vex[n].x>x1) x1 =tri->vex[n].x;
if(tri->vex[n].y<y0) yO = tri->vex[n].y;
if(tri->vex[n].y>yl) y1 =tri->vex[n].y;
if(tri->vex[n].z<z0) z0 = tri->vex[n].z;
if(tri->vex[n].z>z1) z1 =tri->vex[n].z



}

m_pBox = new CBox3D(x0,y0,z0,x1,y1,z1);

m_bModified = FALSE;

/lload with STL File
BOOL CSTLModel::LoadSTLFile(LPCTSTR dtifile)

fscanf(file,* If  If  If",&(tri->normal.dx),& (tri->normal.dy),& (tri->normal .dz));

{
FILE* file;
int type=0;
if((file = fopen(stlfile, "r")) == NULL)
return FALSE;
char str[80];
CTriChip* tri = NULL;
while(fscanf(file,"  s',str)==1){
if(strncmp(str,"normal™,6)==0){
tri = new CTriChip();
fscanf(file" *s *s");
fscanf(file” *s If If
fscanf(file” *s If If
fscanf(file" *s If If
Add(tri);
}
}
char title[80];
if(GetFileTitle(stlfil e title,80)==0){
SetName(title);
}
m_bModified = TRUE;
return TRUE;
}
/ISerialize
void CSTLModel::Serialize(CArchive& ar)
{
CEntity::Serialize(ar);
if(ar.IsStoring()){
m_TriList.Serialize(ar);
}
else{ //IsLoading()
m_TriList.Serialize(ar);
m_bModified = TRUE;
}
}

void CSTLModel::Draw(COpenGLDC* pDC)

1", & (tri->vex[ 0] .x),& (tri->vex[ 0] .y), & (tri->vex[ 0].2));
1", & (tri->vex[ 1] .x),& (tri->vex[ 1] .y), & (tri->vex[ 1] .2));
If" & (tri->vex[ 2] .x),& (tri->vex[ 2] .y), & (tri->vex[ 2] .2));
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if(lm_bVisible) return;

if(m_bHighlight)
pDC->Highlight(TRUE);

ese
pDC->SetMaterial Color(m_color);

if(pDC->1sSel ectionM ode()){
pDC->L oadName((UINT)this);

}

for(int i=0;i<m_TriList.GetSize();i++){
m_TriList[i]->Draw(pDC);

}

}

void CSTLModel::Clear()

{
for(int i=0;i<m_TriList.GetSize();i++)

deletem_TriList[i];

m_TriList.RemoveAll();
m_bModified = TRUE;

}

BOOL CSTLModel::IsEmpty()
{

return m_TriList.GetSize() == 0,
}

T
CPart::CPart()
{
}
CPart::~CPart()
{
RemoveAllEntity();

}

/ldraw
void CPart::Draw(COpenGLDC* pDC)
{
for(int i=0;i<m_EntList.GetSize();i++)
m_EntList[i]->Draw(pDC);
}

/Iseridlize
void CPart::Serialize(CArchive& ar)



CEntity::Serialize(ar);
if(ar.IsStoring()){
m_EntList.Serialize(ar);

}
elsef
m_EntList.Serialize(ar);
m_bModified = TRUE;
}
}
/loperation

void CPart::AddEntity(CEntity* ent)
{
m_EntList. Add(ent);
m_bModified = TRUE;

void CPart::RemoveEntity(CEntity* ent)
{
for(int i=0;i<m_EntList.GetSize();i++){
if(ent == m_EntList[i]){
m_EntList.RemoveAt(i);
m_bModified = TRUE;

break;
}
}
}
void CPart::RemoveAllEntity()
{
for(int i=0;i<m_EntList.GetSize();i++)
deletem_EntList[i];
m_EntList.RemoveAll();
m_bModified = TRUE;
}

//attrib accessing
BOOL CPart::IsEmpty()

{
return m_EntList.GetSize() ==0;
}
UINTCPart::GetEntitySize()
{
return m_EntList.GetSize();
}

CEntity* CPart::GetEntity(UINT i)
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ASSERT (i<m_EntList.GetSize());
return m_EntList[i];

void CPart::UpdateBox()

if(m_pBox){
delete m_pBox;
m_pBox = NULL;
}

CBox3D box;
for(int i=0;i<m_EntList.GetSize();i++){
if(m_EntList[i]->GetBox(box)){
if(m_pBox)
*m_pBox += box;
else{
m_pBox = new CBox3D();
*m_pBox = box;

}

}
m_bModified = FALSE;

® ch6\GeomKernel CAD
® ch6\inc GeomKernel
® ch6\lib GeomKernel
® ch6\lib GeomKernel
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7 CAD STLViewer

® STLViewer

® GeomKernel.dll
) glContext.dll
256 GeomCalc.dll glContext.dll
GeomKernel.dll
STLViewer STLViewer
STLViewer.exe
STLViewer.exe STL mdl
7-1 STLViewer STL 5

7-1

7.1 STLViewer

7-2 STLViewer STLViewer.exe
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GeomKernel.dll glContext.dll GeomCalc.dll MFC
GeomKernel.dll glContext.dll GeomCalc.dll
MFC MFC
DLL
STLViewer.exe
DLL STLViewer.exe
Window Visual C++ MFC
Windows System32 C\WINNT\System32

OpenGL

STLViewer.exe

Windows
DLL

| ETL Wy GLINSTL VR wer énl

=~ = =

| Cicomkemodi | ‘

il

gl omexidll

| GeomCale.dll

|
sl i <t

Microsolt Foundation Class (MMBPL)

OpeniGlL AFLs

Windows= Platform

7-2 STLViewer

STLViewer.exe

7.2
STLViewer
ch7
Visua C++ AppWizard MFC Wizard
STLViewer ch7
AppWizard 4 Advanced Option
7-3 mdl  STLViewer.exe
/ mdl
AppWizard STLViewer 7-4
STLViewer
1 STLViewer.exe DLL
STLViewer DLL * lib
STLViewer
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[ETLvia [3TL%ia Documant

7-3 STLViewer

worspace
E ﬂE'I‘L"ﬂmrmuH_
#-871 CakaoiiDly
25 Chis nFramia
7B CETL i DN
7 5 CETLViewsiDoo
7B CETL e i aw
43 Glohak
@ hades
"I'Itlnuﬁﬂﬂ!iﬁmuuﬂ'ﬂﬂ“llﬁh'ml
7-4 STLViewer
7-5 STLViewer
STLViewer.exe DLL STLViewer.exe bin
STLViewer.exe DLL STLViewer
STLViewer\Debug
Project Setting Project Settings Link
7-6 Output file name “ Debug\STLViewer.exe” “\bin\
STLViewer.exe”
2 Workspace  FileView STLViewer files
7-7 Add Files to Project lib

GeomCalc.Lib GeomKernel.Lib  glContext.Lib
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ch7

CadBase.h
Entity.h

4‘ glContext
Camera.h
OpenGLDC.h

bin

GeomCalc.dll
GeomKernel.dll
glContext.dll
STLViewer.exe

GeomCalc.lib

GeomKernel.lib

STLViewer

glContext.lib
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0 Workspace 'STLYiewer' 1 project(s)
5 S T Vicwor fics]

-2 Source Files

-] Header Files

- Resource Files

-3 External Dependencies

"8 ClassView I_IEI Hesaurce\a’iew] =] Fileiew |

7-7 STLViewer
3
STLViewer.exe bin
CMainFrame CSTLViewerDoc
CSTLViewerView
7.3
7.3.1
STLViewer
1 IDR_MAINFRAME STL STL
ID ID_STL_FILEIN
o|@|@] s |n|e| & o[~ |
2 IDR_TOOLBAR_DISPLAY
wfe | B o I =
Qm %r %ﬂ %m %p B%m el N“E/t Nuﬁ‘>IZ oon, | Zomg | <00y Shadel
3 IDR_MAINFRAME / ID
Front View: ID_VIEW_FRONT
Back View: ID_VIEW_BACK
Top View: ID_VIEW_TOP
Bottom View: ID_VIEW_BOTTOM
Left View: ID_VIEW_LEFT
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Right View:

ID_VIEW_RIGHT

SW_ISOView:  ID_VIEW_SW_ISOMETRIC
SE_1SO View: ID_VIEW_SE ISOMETRIC
NE_ISOView:  ID_VIEW_NE_ISOMETRIC
NW_ISOView: ID_VIEW_NW_ISOMETRIC
Zoom In: ID_VIEW_ZOOMIN
Zoom Out: ID_VIEW_ZOOMOUT
ZoomAll: ID_ VIEW_ZOOMALL
Shading: ID_VIEW_SHADE
Fle Edit wiew Help

Toolbar

Stats Bar

Front View

Back Yiew

Top View

Bottom Yiew

Left Yigwr

Rightt Wi

SW_ISO View

SE_IS0C wiew

ME_ISC Wiews

Tl IS Wiy

Zoom In

Zoom Cut

Zoom Al

7.3.2 CMainFrame

AppWizard
m_wndDisplayBar
CMainFrame

class CMainFrame : public CFrameWnd

{

protected: // control bar embedded members
CStatusBar m_wndStatusBar;
CToolBar m_wndToolBar;
CToolBar m_wndDisplayBar; 1

CMainFrame::OnCreate()

int CMainFrame::OnCreate(LPCREATESTRUCT lpCreateStruct)
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7.3.3

if (CFrameWnd::OnCreate(IpCreateStruct) == -1)
return -1;

if (!Im_wndToolBar.CreateEx(this, TBSTYLE_FLAT, WS_CHILD |WS_VISIBLE | CBRS_TOP
| CBRS_GRIPPER | CBRS_TOOLTIPS|CBRS FLYBY |CBRS_SIZE_DYNAMIC) ||
!m_wndToolBar.LoadToolBar(IDR_MAINFRAME))

TRACEOQ("Failed to create toolbar\n");
return -1; /I fail to create

if ('m_wndStatusBar.Create(this) ||
Im_wndStatusBar.SetI ndicators(indicators,
sizeof(indicators)/sizeof (UINT)))

{
TRACEOQ("Failed to create status bar\n™);
return -1; /I fail to create

}

I m_wndDisplayBar

if(!m_wndDisplayBar.CreateEx(this, TBSTYLE_FLAT, WS _CHILD |WS_VISIBLE
[CBRS_TOP|CBRS_GRIPPER|CBRS _TOOLTIPS|ICBRS_FLYBY | CBRS_SIZE_DYNAMIC)
['m_wndDisplayBar.LoadToolBar(IDR_TOOLBAR_DISPLAY))
{

TRACEOQ("Failed to create display toolbar\n");

return -1; /l fail to create

m_wndTool Bar.EnableDocking(CBRS_ALIGN_ANY);

I m_wndDisplayBar
m_wndDisplayBar.EnableDocking(CBRS_ALIGN_ANY);

EnableDocking(CBRS_ALIGN_ANY);
DockControlBar(&m_wndTool Bar);

/I m_wndDisplayBar
DockControlBar(&m_wndDisplayBar,AFX_IDW_DOCKBAR_LEFT);

return O;
CSTLViewerDoc
STLViewer CPart
CPart CPart GeomKernel.dll
GeomKernel\Entity.h CPart CEntity
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CSTLViewerDoc
1 STLViewerDoc.h CPart

#include "..\inc\GeomK ernel\Entity.h"

2 CSTLViewerDoc CPart m_Part
public:
CPart m_Part;
3 ID_STL_FILEIN

/I{{ AFX_MSG(CSTLViewerDoc)
afx_msg void OnStlFilein();
/11 }AFX_MSG

OnStIFilein() STL CSTLMode
m_Part m_Part

void CSTLViewerDoc::OnStlFilein()
{
1 STL
CFileDialog dlg(TRUE,"stl",NULL,
OFN_HIDEREADONLY | OFN_OVERWRITEPROMPT,
"Stereo Lithograpic File(*.stl)I*.stl", NULL );

if(dlg.DoModal()==IDOK){
1 CSTLModel
CSTLModel* pSTLModel = new CSTLModel();

/! pSTLModel STL
CString strName = dlg.GetPathName();
pSTLModel->LoadSTLFile(strName);

if(pSTLModel->IsEmpty()) // STL pSTLModel
delete pSTLModel;
else // STL pSTLModel m_Part

m_Part. AddEntity(pSTLModel);

UpdateAllViews(NULL); //

4 CSTLViewerDoc::OnNewDocument()
File— New OnNewDocument()
OnNewDocument() SDI
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File— New MDI

OnNewDocument()
CSTLViewerDoc::OnNewDocument() m_Part
BOOL CSTLViewerDoc::OnNewDocument()
{
if (ICDocument::OnNewDocument())
return FALSE;
m_Part.RemoveAllEntity(); // m_Part
return TRUE;
}
5 CSTLViewerDaoc::Serialize() m_Part
void CSTLViewerDoc::Serialize(CArchive& ar)
{
m_Part.Serialize(ar);
}
7.3.4 CSTLViewerView
CGLView OpneGL CGLView
CGLView
CSTLViewerView
AppWizard CSTLViewerView CView
OpenGL CSTLViewerView CGLView
CSTLViewerView
1 STLViewerView.h CGLView
#include ".\inc\glContext\openGLDC.h"
2 STLViewerView.h STLViewerView.cpp CGLView CView
3 CSTLViewerView OnDraw() CSTLViewerView
CGLView OnDraw() CGLView::OnDraw()
RenderScene()
4 CSTLViewerView RenderScene()
m_Peart OpenGL CSTLViewerView
RenderScene() CSTLViewerView CGLView RenderScene()
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void CSTLViewerView::RenderScene(COpenGLDC* pDC)

{
CSTLViewerDoc* pDoc = GetDocument();

ASSERT (pDoc);
pDC->DrawCoord();  //

if('pDoc->m_Part.IsEmpty()) // m_Part
pDoc->m_Part.Draw(pDC); // OpenGL m_Part

5 CSTLViewerView GetBox() GetBox()
m_Part m_Part FALSE

BOOL CSTLViewerView::GetBox(double& x0,double& yO,double& z0,
double& x1,double& y1,double& z1)

{
CSTLViewerDoc* pDoc = GetDocument();
ASSERT(pDoc);
if(lpDoc->m_Part.IsEmpty()){ //
CBox3D box;
if(pDoc->m_Part.GetBox(box))}{
X0 = box.x0; yO = box.y0;  z0 = box.z0;
x1=box.x1; yl =box.yl;, z1=box.zl,
return TRUE;
}
}
return FALSE; //
}
6 CGLView
CSTLViewerView
1 ID_ VIEW_BACK

afx_msg void OnViewBack();
void CSTLViewerView::OnViewBack()

{
OnViewType(VIEW_BACK); 1

2 ID_VIEW_BOTTOM

afx_msg void OnViewBottom();
void CSTLViewerView::OnViewBottom()

{
OnViewType(VIEW_BOTTOM); i

210



ID_VIEW_FRONT

afx_msg void OnViewFront();
void CSTLViewerView::OnViewFront()

{
OnViewType(VIEW_FRONT); I

}
ID_VIEW_LEFT

afx_msg void OnViewLeft();
void CSTLViewerView::OnViewL eft()

{
OnViewType(VIEW_LEFT); i

}
ID_VIEW_RIGHT

afx_msg void OnViewRight();
void CSTLViewerView::OnViewRight()

{
OnViewType(VIEW_RIGHT);  //

}
ID_VIEW_TOP

afx_msg void OnViewTop();
void CSTLViewerView::OnViewTop()

{
OnViewType(VIEW_TOP); "

}
ID_VIEW_SW_ISOMETRIC

afx_msg void OnViewSWIsometric();
void CSTLViewerView::OnViewSWIsometric()

{
OnViewType(VIEW_SW_ISOMETRIC);//

}
ID_VIEW_SE_ISOMETRIC

afx_msg void OnViewSElsometric();
void CSTLViewerView::OnViewSElsometric()

{
OnViewType(VIEW_SE_ISOMETRIC);//

}
ID_VIEW_NE_ISOMETRIC

afx_msg void OnViewNEIlsometric();
void CSTLViewerView::OnViewNEIl sometric()
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10

11

12

13

14

OnViewType(VIEW_NE_ISOMETRIC)://

ID_VIEW_NW_ISOMETRIC

afx_msg void OnViewNWIsometric();
void CSTLViewerView::OnViewNWIsometric()

{
OnViewType(VIEW_NW_ISOMETRIC); //

}
ID_VIEW_ZOOMALL

afx_msg void OnViewZoomall();
void CSTLViewerView::OnViewZoomall()

{
ZoomAll(); 1l

}
CGLView GetBox()

GetBox()
ID_VIEW_ZOOMIN

afx_msg void OnViewZoomin();
void CSTLViewerView::OnViewZoomin()

{
Zoom(0.9); /I 0.9

}
ID_VIEW_ZOOMOUT

afx_msg void OnViewZoomout();
void CSTLViewerView::OnViewZoomout()

{
Zoom(1.1); /I 11

}

ID_VIEW_SHADE
afx_msg void OnViewShade();

void CSTLViewerView::OnViewShade()
{

NE

NW

m_pGLDC->Shading('m_pGLDC->IsShading()); / OpenGL

Invalidate();

WM_KEYDOWN
CGLView

CSTLViewerView
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CGLView

MoveView()



CGLView::MoveView()

OnKeyDown()

void CSTLViewerView::OnKeyDown(UINT nChar, UINT nRepCnt, UINT nFlags)

{

switch(nChar){

case VK_UP:
MoveView(0.0,0.02); 1l
break;

case VK_DOWN:
MoveView(0.0,-0.02); 1
break;

case VK_RIGHT:
MoveView(0.02,0); 1
break;

case VK_LEFT:
MoveView(-0.02,0); 1
break;

}

CGLView::OnKeyDown(nChar, nRepCnt, nFlags);

CSTLViewerView

#include ".\inc\glContext\openGLDC.h" 1
class CSTLViewerView : public CGLView 1

{

protected: // create from seridization only

CSTLViewerView();
DECLARE_DYNCREATE(CSTLViewerView)

/I Attributes
public:

CSTLViewerDoc* GetDocument();
I
virtual void RenderScene(COpenGLDC* pDC);

// Operations
public:
/I Overrides

/I ClassWizard generated virtual function overrides
I{{AFX_VIRTUAL(CSTLViewerView)

public:

/Ivirtua void OnDraw(CDC* pDC); //

CGLView
CGLView

virtual BOOL PreCreateWindow(CREATESTRUCT& cs);

OnDraw()
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protected:
IPYAFX_VIRTUAL

// Implementation
public:
virtual ~CSTLViewerView();
#ifdef _DEBUG
virtual void AssertValid() const;
virtual void Dump(CDumpContext& dc) const;
#endif

protected:

/I Generated message map functions

protected:
I{{AFX_MSG(CSTLViewerView)
I
afx_msg void OnViewBack();
afx_msg void OnViewBottom();
afx_msg void OnViewFront();
afx_msg void OnViewL eft();
afx_msg void OnViewRight();
afx_msg void OnViewTop();
afx_msg void OnViewSWIsometric();
afx_msg void OnViewSElsometric();
afx_msg void OnViewNElsometric();
afx_msg void OnViewNWIsometric();

I

afx_msg void OnViewZoomall();
I

afx_msg void OnViewZoomin();
I

afx_msg void OnViewZoomout();
I /

afx_msg void OnViewShade();

I

afx_msg void OnKeyDown(UINT nChar, UINT nRepCnt, UINT nFlags);
INYAFX_MSG
DECLARE_MESSAGE_MAP()

I GetBox()
virtual BOOL  GetBox(double& x0,double& y0,double& z0,
double& x1,double& y1,double& z1);
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7.4 STLViewer.exe

STLViewer

STLViewer.exe

1 STL

ch7\Models
ToolBar

STL
STL

STL AutoCAD R14

STL
ch7\Models
2 STLViewer
CSTLViewerDoc

STL
CSTLMode
mdl
demo.mdl
File Open

ZoomAll

SE Isometric View
6

7-8

bin
STL
STL Fileln STL
STL
ASCII CAD

STLViewer.exe 7-1

m_Part

File Save Save As

ch7\Models

mdl

ZoomIn Zoom Out
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7-8

7.5

CManFrame CSTLViewerDoc CSTLViewerView

7.5.1 MainFrm.h

class CMainFrame : public CFrameWnd

{

protected: // create from serialization only
CMainFrame();
DECLARE_DYNCREATE(CMainFrame)

/I Attributes
public:

I/l Operations
public:

/I Overrides
/I ClassWizard generated virtual function overrides
I{{AFX_VIRTUAL(CMainFrame)
virtual BOOL PreCreateWindow(CREATESTRUCT& cs);
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7.5.2

IYAFX_VIRTUAL

// Implementation
public:
virtual ~CMainFrame();
#ifdef _DEBUG
virtual void AssertValid() const;
virtual void Dump(CDumpContext& dc) const;
#endif

protected:  // control bar embedded members
CStatusBar m_wndStatusBar;
CToolBar m_wndToolBar;
CToolBar m_wndDisplayBar;

/I Generated message map functions
protected:
I{{AFX_MSG(CMainFrame)
afx_msg int OnCreate(LPCREATESTRUCT IpCreateStruct);

/I NOTE - the ClassWizard will add and remove member functions here.

// DO NOT EDIT what you see in these blocks of generated code!
I YAFX_MSG
DECLARE_MESSAGE_MAP()

MainFrm.cpp

/I MainFrm.cpp : implementation of the CMainFrame class

#include "stdafx.h"
#include "STLViewer.h"

#include "MainFrm.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS FILE[] =__FILE_;
#endif

T T T T T T
/I CMainFrame

IMPLEMENT_DY NCREATE(CMainFrame, CFrameWnd)

BEGIN_MESSAGE_MAP(CMainFrame, CFrameWnd)
I{{AFX_MSG_MAP(CMainFrame)
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/I NOTE - the ClassWizard will add and remove mapping macros here.
// DO NOT EDIT what you see in these blocks of generated code !
ON_WM_CREATE()
IYAFX_MSG_MAP
END_MESSAGE_MAP()

static UINT indicatord[] =

{
ID_SEPARATOR, /I status line indicator
ID_INDICATOR_CAPS,
ID_INDICATOR_NUM,
ID_INDICATOR_SCRL,
b

N
/I CMainFrame construction/destruction

CMainFrame::CMainFrame()

{
/I TODO: add member initialization code here
}
CMainFrame::~CMainFrame()
{
}

int CMainFrame::OnCreate(L PCREATESTRUCT IpCreateStruct)

{
if (CFrameWnd::OnCreate(IpCreateStruct) == -1)
return -1;

if ('m_wndToolBar.CreateEx(this, TBSTYLE_FLAT, WS_CHILD |WS_VISIBLE | CBRS_TOP
| CBRS_GRIPPER | CBRS _TOOLTIPS|CBRS_FLYBY |CBRS _SIZE_DYNAMIC) ||
Im_wndToolBar.LoadToolBar(IDR_MAINFRAME))

TRACEOQ("Failed to create toolbar\n");

return -1; /I fail to create

if (Im_wndStatusBar.Create(this) ||
Im_wndStatusBar.SetI ndicators(indicators,
sizeof(indicators)/sizeof (UINT)))

TRACEOQ("Failed to create status bar\n™);
return -1; /I fail to create
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if('m_wndDisplayBar.CreateEx(this, TBSTYLE_FLAT, WS CHILD |WS VISIBLE | CBRS TOP
| CBRS_GRIPPER | CBRS_TOOLTIPS | CBRS FLYBY |CBRS_SIZE_DYNAMIC) ||
Im_wndDisplayBar.LoadToolBar(IDR_TOOLBAR_DISPLAY))

TRACEOQ("Failed to create display toolbar\n");
return -1; /I fail to create

/I TODO: Delete these three lines if you don't want the toolbar to

/I be dockable

m_wndTool Bar.EnableDocking(CBRS_ALIGN_ANY);
m_wndDisplayBar.EnableDocking(CBRS_ALIGN_ANY);
EnableDocking(CBRS_ALIGN_ANY);

DockControlBar(&m_wndTool Bar);
DockControlBar(&m_wndDisplayBar,AFX_IDW_DOCKBAR_LEFT);

return O;
}
BOOL CMainFrame::PreCreateWindow(CREATESTRUCT& c¢s)
{
if( |CFrameWnd::PreCreateWindow(cs) )
return FALSE;
/I TODO: Modify the Window class or styles here by modifying
/I the CREATESTRUCT cs
return TRUE;
}

T T T
/I CMainFrame diagnostics

#ifdef _DEBUG
void CMainFrame::AssertValid() const
{
CFrameWnd::AssertValid();
}
void CMainFrame:: Dump(CDumpContext& dc) const
{
CFrameWnd::Dump(dc);
}

#endif //_ DEBUG
STLViewerDoc.h

#include "..\inc\GeomK ernel\Entity.h"
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class CSTLViewerDoc : public CDocument

{

protected: // create from seridization only
CSTLViewerDoc();
DECLARE_DYNCREATE(CSTLViewerDoc)

/I Attributes
public:
CPartm_Part;

// Operations
public:

/I Overrides
/I ClassWizard generated virtual function overrides
I{{AFX_VIRTUAL(CSTLViewerDoc)
public:
virtual BOOL OnNewDocument();
virtual void Seriadize(CArchive& ar);
IYAFX_VIRTUAL

// Implementation
public:
virtual ~CSTLViewerDoc();
#ifdef _DEBUG
virtual void AssertValid() const;
virtual void Dump(CDumpContext& dc) const;
#endif

protected:

/I Generated message map functions

protected:
I{{AFX_MSG(CSTLViewerDoc)
afx_msg void OnStIFilein();
IYAFX_MSG
DECLARE_MESSAGE_MAP()

STLViewerDoc.cpp

/I STLViewerDoc.cpp : implementation of the CSTLViewerDoc class

#include "stdafx.h"
#include "STLViewer.h"

#include "STLViewerDoc.h"



#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS FILE[] =__FILE_;
#endif

T T T T T
/l CSTLViewerDoc

IMPLEMENT_DYNCREATE(CSTLViewerDoc, CDocument)

BEGIN_MESSAGE_MAP(CSTLViewerDoc, CDocument)
I{{AFX_MSG_MAP(CSTLViewerDoc)
ON_COMMAND(ID_STL_FILEIN, OnStIFilein)
IYAFX_MSG_MAP

END_MESSAGE_MAP()

T i
/I CSTLViewerDoc construction/destruction

CSTLViewerDoc::CSTLViewerDoc()

{
// TODO: add one-time construction code here
}
CSTLViewerDoc::~CSTLViewerDoc()
{
}
BOOL CSTLViewerDoc::OnNewDocument()
{
if (ICDocument::OnNewDocument())
return FALSE;
m_Part.RemoveAllEntity();
return TRUE;
}

i
/I CSTLViewerDoc seridization

void CSTLViewerDoc::Serialize(CArchive& ar)

{
if (ar.IsStoring())

{
}

dse
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{

}
m_Part.Serialize(ar);

I i
/I CSTLViewerDoc diagnostics

#ifdef _DEBUG
void CSTLViewerDoc::AssertValid() const
{
CDocument::AssertVaid();
}
void CSTLViewerDoc::Dump(CDumpContext& dc) const
{
CDocument::Dump(dc);
}

#endif //_DEBUG

M T T
/I CSTLViewerDoc commands

void CSTLViewerDoc::OnStIFilein()

{
CFileDialog dig(TRUE,"stl",NULL,
OFN_HIDEREADONLY | OFN_OVERWRITEPROMPT,
"Stereo Lithograpic File(*.stl)[*.stl", NULL );
if(dlg.DoModal ()==IDOK){
CSTLModel* pSTLModel = new CSTLModél();
Cstring strName = dlg.GetPathName();
pSTLModel->LoadSTLFile(strName);
if(pSTLModel->I sEmpty())
delete pSTLMode!;
else
m_Part. AddEntity(pSTLModel);
UpdateAllViews(NULL);
}
}
7.5.5 STLViewerView.h

#include ". \inc\glContext\openGLDC.h"
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class CSTLViewerView : public CGLView

{

protected: // create from seridization only
CSTLViewerView();
DECLARE_DYNCREATE(CSTLViewerView)

/I Attributes
public:
CSTLViewerDoc* GetDocument();

virtual void RenderScene(COpenGLDC* pDC);
// Operations
public:

/I Overrides

/I ClassWizard generated virtual function overrides

I{{AFX_VIRTUAL(CSTLViewerView)
public:

virtual BOOL PreCreateWindow(CREATESTRUCT& cs);

protected:
INYAFX_VIRTUAL

// Implementation
public:
virtual ~CSTLViewerView();
#ifdef _DEBUG
virtual void AssertValid() const;
virtual void Dump(CDumpContext& dc) const;
#endif

protected:

/I Generated message map functions

protected:
I{{AFX_MSG(CSTLViewerView)
afx_msg void OnViewBack();
afx_msg void OnViewBottom();
afx_msg void OnViewFront();
afx_msg void OnViewL eft();
afx_msg void OnViewRight();
afx_msg void OnViewTop();
afx_msg void OnViewSWIsometric();
afx_msg void OnViewSElsometric();
afx_msg void OnViewNElsometric();
afx_msg void OnViewNWIsometric();
afx_msg void OnViewZoomall();
afx_msg void OnViewZoomin();
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afx_msg void OnViewZoomout();
afx_msg void OnViewShade();
afx_msg void OnKeyDown(UINT nChar, UINT nRepCnt, UINT nFlags);
I} }AFX_MSG
DECLARE_MESSAGE_MAP()

virtual BOOL  GetBox(double& x0,double& y0,double& z0,
double& x1,double& y1,double& z1);

#ifndef _DEBUG // debug versionin STLViewerView.cpp

inline CSTLViewerDoc* CSTLViewerView::GetDocument()
{ return (CSTLViewerDoc*)m_pDocument; }

#endif

STLViewerView.cpp

#include "stdafx.h"
#include "STLViewer.h"

#include "STLViewerDoc.h"
#include "STLViewerView.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] =__FILE_;
#endif

i
/I CSTLViewerView

IMPLEMENT_DYNCREATE(CSTLViewerView, CGLView)

BEGIN_MESSAGE_MAP(CSTLViewerView, CGLView)
I{{AFX_MSG_MAP(CSTLViewerView)
ON_COMMAND(ID_VIEW_BACK, OnViewBack)
ON_COMMAND(ID_VIEW_BOTTOM, OnViewBottom)
ON_COMMAND(ID_VIEW_FRONT, OnViewFront)
ON_COMMAND(ID_VIEW_LEFT, OnViewLeft)
ON_COMMAND(ID_VIEW_RIGHT, OnViewRight)
ON_COMMAND(ID_VIEW_TOP, OnViewTop)

ON_COMMAND(ID_VIEW_SW_ISOMETRIC, OnViewSWIsometric)
ON_COMMAND(ID_VIEW_SE_ISOMETRIC, OnViewSElsometric)
ON_COMMAND(ID_VIEW_NE_ISOMETRIC, OnViewNElsometric)
ON_COMMAND(ID_VIEW_NW_ISOMETRIC, OnViewNWIsometric)
ON_COMMAND(ID_VIEW_ZOOMALL, OnViewZoomall)



ON_COMMAND(ID_VIEW_ZOOMIN, OnViewZoomin)
ON_COMMAND(ID_VIEW_ZOOMOUT, OnViewZoomout)
ON_COMMAND(ID_VIEW_SHADE, OnViewShade)
IYAFX_MSG_MAP

END_MESSAGE_MAP()

T T T T T
/I CSTLViewerView construction/destruction

CSTLViewerView::CSTLViewerView()

{
/I TODO: add construction code here
}
CSTLViewerView::~CSTLViewerView()
{
}

BOOL CSTLViewerView::PreCreateWindow(CREATESTRUCT& cs)

{
/I TODO: Modify the Window class or styles here by modifying
/I the CREATESTRUCT cs

return CView::PreCreateWindow(cs);

T T T
/I CSTLViewerView drawing
T T
/I CSTLViewerView diagnostics

#ifdef _DEBUG
void CSTLViewerView::AssertValid() const
{
CView::Assertvaid();
}
void CSTLViewerView::Dump(CDumpContext& dc) const
{
CView::Dump(dc);
}

CSTLViewerDoc* CSTLViewerView::GetDocument() // non-debug version isinline

{
ASSERT(m_pDocument->IsKindOf(RUNTIME_CLASS(CSTLViewerDoc)));

return (CSTLViewerDoc*)m_pDocument;
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#endif //_DEBUG

T LT
/I CSTLViewerView message handlers
void CSTLViewerView::RenderScene(COpenGLDC* pDC)

{
CSTLViewerDoc* pDoc = GetDocument();
ASSERT (pDoc);
pDC->DrawCoord();
if('pDoc->m_Part.IsEmpty())
pDoc->m_Part.Draw(pDC);
}

BOOL CSTLViewerView::GetBox(double& x0,double& yO,double& z0,
double& x1,double& y1,double& z1)

{
CSTLViewerDoc* pDoc = GetDocument();
ASSERT (pDoc);
if('pDoc->m_Part.IsSEmpty()){
CBo0x3D box;
if(pDoc->m_Part.GetBox(box)){
X0 = box.x0; yO = box.y0;  z0 = box.z0;
x1 =box.x1; yl =box.yl; z1=box.zl;
return TRUE;
}
}
return FAL SE;
}
void CSTLViewerView::OnViewBack()
{
OnViewType(VIEW_BACK);
}
void CSTLViewerView::OnViewBottom()
{
OnViewType(VIEW_BOTTOM);
}
void CSTLViewerView::OnViewFront()
{
OnViewType(VIEW_FRONT);
}
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void CSTLViewerView::OnViewLeft()

{
OnViewType(VIEW_LEFT);

void CSTLViewerView::OnViewRight()

{
OnViewType(VIEW_RIGHT);

void CSTLViewerView::OnViewTop()

{
OnViewType(VIEW_TOP);

void CSTLViewerView::OnViewSWIsometric()

{
OnViewType(VIEW_SW_ISOMETRIC);

void CSTLViewerView::OnViewSElsometric()

{
OnViewType(VIEW_SE_ISOMETRIC);

void CSTLViewerView::OnViewNEIlsometric()

{
OnViewType(VIEW_NE_ISOMETRIC);

void CSTLViewerView::OnViewNWIsometric()

{
OnViewType(VIEW_NW_ISOMETRIC);

void CSTLViewerView::OnViewZoomall()

{
ZoomAll();

void CSTLViewerView::OnViewZoomin()

{
Zoom(0.9);

void CSTLViewerView::OnViewZoomout()
{
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Zoom(1.1);

void CSTLViewerView::OnViewShade()

{
m_pGLDC->Shading(!m_pGLDC->IsShading());
Invalidate();

void CSTLViewerView::OnKeyDown(UINT nChar, UINT nRepCnt, UINT nFlags)
{
switch(nChar){
case VK_UP:
MoveView(0.0,0.02);
break;
case VK_DOWN:
MoveView(0.0,-0.02);
break;
case VK_RIGHT:
MoveView(0.02,0);
break;
case VK_LEFT:
MoveView(-0.02,0);
break;

CGLView::OnKeyDown(nChar, nRepCnt, nFlags);

® ch7/\STLViewer STLViewer

® ch7\inc STLViewer

® ch\lib STLViewer

® ch7\bin STLViewer.exe

® ch7\Models STLViewer.exe STL mdl
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CMainFrame DockControlBar-
LeftOof() DockControlBar()  IpRect

DockControlBarL eftOf () pBar LeftOf

void CMainFrame::DockControl BarL eftOf(CTool Bar* pBar,CToolBar* LeftOf)

{
CRect rect; Il
DWORD dw;
UINT n;

I MFC , GetWindowRect()
RecalcLayout();
L eftOf->GetWindowRect(& rect);

I

rect.OffsetRect(1,0);

dw=LeftOf->GetBarStyl&();

n=0;

n = (dw&CBRS ALIGN_TOP) ?AFX_IDW_DOCKBAR_TOP: n;

n = (dw&CBRS_ALIGN_BOTTOM && n==0) ?AFX_IDW_DOCKBAR_BOTTOM : n;
n = (dw&CBRS_ALIGN_LEFT && n==0) ?AFX_IDW_DOCKBAR_LEFT : n;

n = (dw&CBRS_ALIGN_RIGHT & & n==0) ?AFX_IDW_DOCKBAR_RIGHT : n;

I rect
DockControlBar(pBar,n,&rect);

CMainFrame::OnCreate() OnCreate()
m_wndDisplayBar
DockControlBarL eftOf() DockControlBar()

int CMainFrame::OnCreate(L PCREATESTRUCT IpCreateStruct)

/1 m_wndToolBar
m_wndToolBar.EnableDocking(CBRS_ALIGN_ANY);

1 m_wndDisplayBar
m_wndDisplayBar.EnableDocking(CBRS_ALIGN_ANY);

1

m_wndToolBar.SetWindowText("Standard Tool");
m_wndDisplayBar.SetWindowText("Display Tool");
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I
EnableDocking(CBRS_ALIGN_ANY);

I m_wndToolBar
DockControlBar(&m_wndTool Bar);
I m_wndDisplayBar  m_wndToolBar

DockControlBarLeftOf (& m_wndDisplayBar,& m_wndToolBar);

return 0;
}
8.3
(Context Menu)
STLViewer CSTLViewerView
Visual C++ WM_CONTEXTMENU

IDR_CONTEXT_MENU

WM_CONTEXTMENU

8.4

232

void CSTLViewerView::OnContextMenu(CWnd* pWnd, CPoint point)
{

CMenu menu;
/
VERIFY (menu.LoadMenu(IDR_CONTEXT_MENU));

CMenu* pPopup = menu.GetSubMenu(0);
ASSERT(pPopup);

I
pPopup->TrackPopupMenu(TPM_LEFTALIGNITPM_RIGHTBUTTON,point.x,
point.y, this);

CSTLViewerView
Visual Studio
Visua C++ Visual Studio

WorkSpace  Output
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MFC CMainFrame::OnCreate()
EnableDocking()
® CFrameWnd::EnableDocking()
©® CControlBar::EnableDaocking()
® CFrameWnd::DockControlBar()
CMainFrame::OnCreate()

int CMainFrame::OnCreate(LPCREATESTRUCT IpCreateStruct)

//
m_wndToolBar.EnableDocking(CBRS_ALIGN_ANY);
m_wndDisplayBar.EnableDocking(CBRS_ALIGN_ANY);

m_wndToolBar.SetWindowText("Standard Tool");
m_wndDisplayBar.SetWindowText("Display Tool");

I
EnableDocking(CBRS_ALIGN_ANY);

//

DockControlBar(&m_wndToolBar);

/I m_wndDisplayBar m_wndToolBar
DockControlBarLeftOf(&m_wndDisplayBar,&m_wndToolBar);

I/
/
if (!Im_LeftDockBar.Create(this,"Work Bar"))
{

TRACEOQ("Failed to create LeftDockBar\n");
return -1; // fail to create

/
m_OutputDockBar.SetDockSize(CSize(200,100));
if(!m_OutputDockBar.Create(this,"Output Bar"))

{

return -1;
}
1 m_LeftDockBar
m_LeftDockBar.EnableDocking(CBRS_ALIGN_LEFT | CBRS_ALIGN_RIGHT);
// m_LeftDockBar

DockControlBar(&m_LeftDockBar, AFX_IDW_DOCKBAR_LEFT);

1 m_OutputDockBar
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m_OutputDockBar.EnableDocking(CBRS_ALIGN_TOP | CBRS_ALIGN_BOTTOM);
I m_OutputDockBar
DockControlBar(&m_OutputDockBar,AFX_IDW_DOCKBAR_BOTTOM);

I

return O;
}
CControlBar CControlBar
8.4.2 Visual Studio
8-1
® CtabSheetDockBar Tab
® CmessageViewDockBar
CControlBar CControlBar
Mr. Oliver Smith CCoolDialogBar” ©  CCoolDialogBar ~ CControlBar
CCoolDiaogBar DockTool
CCoolDiaogBar CoolDialogBar.n CoolDialogBar.cpp
CCoolDidogBar
CCoolDialogBar
CTabSheetDockBar CMessageViewDaockBar
CTabSheetDockBar CTabSheet CTabCirl
CTabSheet 8-1
CMessageViewDockBar Visua C++ Output
CTabSheetDockBar
CTabSheetDockBar

classAFX_EXT_CLASS CTabSheetDockBar : public CCool DialogBar
{

DECLARE_DY NCREATE(CTabSheetDockBar)
public:

CTabSheetDockBar();

virtual ~CTabSheetDockBar();

virtual BOOL Create( CWnd* pParentWnd,LPCTSTR pTitle);

// Dialog Data
I{{ AFX_DATA(CTabSheetDockBar)

© CCoolDialogBar Mr. Oliver Smith CCoolDialogBar
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Iy} AFX_DATA
CTabSheet m_TabCtrl; // Tab

/I Overrides

/I ClassWizard generated virtual function overrides
II{{ AFX_VIRTUAL (CTabSheetDockBar)
INYAFX_VIRTUAL

I

void SetFloatSize(const CSize& size);

I

void SetDockSize(const CSize& size);
protected:

/I Generated message map functions
I{{ AFX_MSG(CTabSheetDockBar)
afx_msgint OnCreate(LPCREATESTRUCT IpCreateStruct);
IYAFX_MSG
DECLARE_MESSAGE_MAP()
b

CTabSheetDockBar Tab m_TabCtrl
CTabSheetDockBar::OnCreate()

int CTabSheetDockBar::OnCreate( LPCREATESTRUCT |pCreateStruct )
{
if (CCoolDialogBar::OnCreate(IpCreateStruct) == -1)
return -1;

RECT rect;
GetClientRect(&rect);
I Tab

rect.left += 15;
rect.top += 15;
rect.bottom -= 15;
rect.right -= 15;

1 Tab
m_TabCltrl.Create(WS_CHILD|WS_VISIBLE,rect,this, 10071);
m_pCtrIWnd = &m_TabClrl;
return O;

}

CTabSheetDockBar
1 CMainFrame CTabSheetDockBar

#include".\inc\DockTool\DockTool .h"
class CMainFrame : public CFrameWnd

236



public:
CTabSheetDockBar m_LeftDockBar;

2 CMainFrame::OnCreate() , m_L eftDockBar m_TabCtrl

int CMainFrame::OnCreate(LPCREATESTRUCT IpCreateStruct)

1 m_LeftDockBar
m_LeftDockBar.SetDockSize(CSize(200,200));

/1l m_LeftDockBar
m_LeftDockBar.SetFloatSize(CSize(200,200));

/ m_LeftDockBar

if (!m_LeftDockBar.Create(this,"Work Bar"))

{
TRACEOQ("Failed to create LeftDockBar\n");
return -1; // fail to create

/I m_LeftDockBar Tab
m_LeftDockBar.m_TabCtrl. AddView("Part",RUNTIME_CLASS(CPartTreeView));

/ Tab
m_LeftDockBar.m_TabCtrl.SetActive View(0);

CMessageViewDockBar CTabSheetDockBar
DockTool.h LeftDockBar.cpp

8.4.3 CTabCtrl

CTabSheetDockBar Tab
CTabSheet MFC  CTabCtrl 8-1 STLViewer
Tab Tab

Tab
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MFC CTabClrl Tab CTabClrl

CTabClrl
o [
Tab
CTabSheet
Attrlbutes:
STLViewer CTabCitrl ‘ff”"‘e‘“
CTabClrl F”gffs"i’z“:(: .
CtabSheet CTabShest ( Adavien (e
) CTabSheet 84 RemoveAl Page(
Tab CTabShest SetMargn;
CTabSheet
8-4 CTabSheet
//ICTabSheet
classAFX_EXT_CLASS CTabSheet : public CTabCltrl
{
/I Construction
public:
CTabSheet();
I Attributes
public:
CArray<CWnd*,CWnd*> m_arrView; //
// Operations
public:
I/l Overrides

238

/I ClassWizard generated virtual function overrides
I{{AFX_VIRTUAL(CTabShest)

public:

virtual BOOL Create(DWORD dwStyle, const RECT& rect, CWnd* pParentWnd, UINT nID );
IYAFX_VIRTUAL

// Implementation

public:
void RemoveAllPage(); I
void SetMargin(int margin); 1

void SetActiveView(int nView); //

I

/I 1pszLabel

BOOL AddView(LPTSTR IpszLabel, CRuntimeClass *pViewClass,
CCreateContext *pContext=NULL);

I IpszLabel
BOOL AddView(LPTSTR IpszLable, CWnd* pView);



virtual ~CTabSheet();

/I Generated message map functions

protected:
int m_iMargin; 1
CWnd*  m_curView; 1
CRect m_rcView; 1
CFont m_TabFont; 1
virtua void InitFont(); I

I{{ AFX_MSG(CTabSheet)

1

afx_msg void OnSelchange(NMHDR* pNMHDR, LRESULT* pResult);

I
afx_msg void OnSize(UINT nType,int cx,int cy);
INYAFX_MSG

DECLARE_MESSAGE_MAP()

b
CTabSheet::CTabSheet()
{
m_curView = NULL;
m_iMargin=5;
}
CTabSheet::~CTabSheet()
{
m_arrView.RemoveAll();
}

BEGIN_MESSAGE_MAP(CTabSheet, CTabClrl)

I{{AFX_MSG_MAP(CTabSheet)
ON_NOTIFY_REFLECT(TCN_SELCHANGE, OnSelchange)
ON_WM_SIZE()

IF}AFX_MSG_MAP

END_MESSAGE_MAP()

T
/I CTabSheet message handlers
void CTabSheet::OnSelchange(NMHDR* pNMHDR, LRESULT* pResult)
{
int nView = GetCurSel();
1 Tab
SetActiveView(nView);
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*pResult = 0;

}
void CTabSheet::RemoveAllPage()
{
m_arrView.RemoveAll();
}

T T T
/I virtua functions
T T
void CTabSheet::OnSize(UINT nType,int cx,int cy)
{
CTabCtrl::OnSize(nType, cX, cy);
1 Tab
m_rcView.left =m_iMargin;
m_rcView.right = cx-m_iMargin;
m_rcView.top  =m_iMargin+23;
m_rcView.bottom= cy-m_iMargin;
if(m_curView){
1
m_curView->SetWindowPos(NULL,m_rcView.left,m_rcView.top, m_rcView.Width(),
m_rcView.Height(), SWP_NOMOVE[SWP_NOZORDER|SWP_SHOWWINDOW);

BOOL CTabSheet::Create(DWORD dwStyle, const RECT& rect, CWnd* pParentWnd, UINT nID )
{

I Tab Tab
if(CTabCtrl::Create(dwStyl e rect,pParentWnd,nI D) {
InitFont();
return TRUE;
}
dse
return FALSE;
}

1
BOOL CTabSheet::AddView(LPTSTR IpszLabel, CRuntimeClass *pViewClass,
CCreateContext *pContext)

CCreateContext context;

if (pContext == NULL)

{

context.m_pCurrentDoc = NULL,;
context.m_pCurrentFrame = GetParentFrame();
context.m_pLastView = NULL,;



context.m_pNewDocTemplate = NULL;
context.m_pNewViewClass = pViewClass;
pContext = & context;

}

CWnd* pwnd;

TRY

{
pwnd = (CWnd*)pViewClass->CreateObject();
if (pWnd == NULL)

AfxThrowMemoryException();

}

CATCH_ALL(e)

{
TRACEO(_T("Out of memory creating aview.\n"));
// Note: DELETE_EXCEPTION(e) not required
return FALSE;

}

END_CATCH_ALL

ASSERT_KINDOF(CWnd, pwnd);
ASSERT(pWnd->m_hWnd == NULL);

DWORD dwStyle = AFX_WS DEFAULT VIEW;

/I Create with theright size and position
if (IpWnd->Create(NULL, NULL, dwStyle, m_rcView, this, 0, pContext))
{

TRACEO(_T("Warning: couldn't create client pane for view.\n"));

// pwWnd will be cleaned up by PostNcDestroy

return FALSE;

}
CView* pView = (CView*) pWnd;

TC_ITEM ti;
ti.mask=TCIF_TEXT;

ti.pszText= IpszLabel;
Insertitem(m_arrView.GetSize(), & ti);
m_arrView.Add(pView);

SetActiveView(m_arrView.GetSize()-1);
return TRUE;

I
BOOL CTabSheet::AddView(LPTSTR IpszLabel, CWnd* pView)
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TC_ITEM ti;
ti.mask=TCIF_TEXT;

ti.pszText= IpszLabel;
Insertitem(m_arrView.GetSize(),&ti);
m_arrView.Add(pView);

1
SetActiveView(m_arrView.GetSize()-1);

CRect rect;
this->GetClientRect(&rect);
int cx = rect.Width();

int cy = rect.Height();

m_rcView.left =m_iMargin;

m_rcView.right = cx-m_iMargin;

m_rcView.top =m_iMargin+23;

m_rcView.bottom= cy-m_iMargin;

if(m_curView){ //
m_curView->SetWindowPos(NULL,m_rcView.left,m_rcView.top, m_rcView.Width(),
m_rcView.Height(),SWP_NOZORDER|SWP_SHOWWINDOW);

}
return TRUE;

I
void CTabSheet::SetMargin(int margin)

{
m_iMargin = margin;
}
/I Tab Tab
void CTabSheet:: SetActiveView(int nView)
{

SetCurSel(nView);

ASSERT(nView>=0 && nView<m_arrView.GetSize());

CWnd* pView = m_arrView[nView];

if(m_curView && m_curView != pView){
m_curView->EnableWindow(FAL SE);
m_curView->ShowWindow(SW_HIDE);//

}

pView->EnableWindow(TRUE); I

pView->ShowWindow(SW_SHOW);  //

pView->SetFocus();

pView->SetWindowPos(NULL,m_rcView.left,m_rcView.top, m_rcView.Width(),

242



m_rcView.Height(), SWP_NOMOV E|[SWP_NOZORDER|SWP_SHOWWINDOW);

m_curView = pView;

}

1
void CTabSheet::InitFont()

DockTool.dll

{
/I Get the log font.
NONCLIENTMETRICS ncm;
ncm.cbSize = sizeof(NONCLIENTMETRICS);
VERIFY (::SystemParametersinfo(SPI_GETNONCLIENTMETRICS,
sizeof(NONCLIENTMETRICS), &ncm, 0));
m_TabFont.CreateFontIndirect(& ncm.lfM essageFont);
this->SetFont(&m_TabFont);
}
8.44 DockTool.dll
DLL
DockTool.dll
8-5
‘ CControlBar | ‘ CTabCTil ‘
L{ CCoolDialogBar | L{ CTabSheet |
CTabSheetDockBar |
CMessageViewDockBar |
8-5 DockTool.dll
ch8\DockTool\
STLViewer DockTool.dll
DockTool.dll
® DockTool.dll
® DockTool.lib
® DockTool.h
8.5 CTreeView
STLViewer CTreeView
CTreeCtrl
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CTreeCitrl

STLViewer CTreeCirl
CTreeView CTreeCtrl
CTreeView MSDN

8.5.1

CTreeCtrl CTreeView
Windows
Visua C++ Visuad Studio WorkSpace
Tab CAD

STLViewer 8-6

_ 4
Part

ST

# Moo cone=
K] Pame= e
|Kj Coer: B255 G12E BIZE
K] vizbbe

# Moo oube
[B) Pame= Lk
| Coker: PO G1ZB BZSS
[K) wizbie

§ Moo cyiner

§ Moo sphers

§ Mool mne

8-6 CTreeView STLViewer

8.5.2 STLViewer CPartTreeView

STLViewer CTreeView CPartTreeView
CSTLViewerDoc m_Part
CPartTreeView

#include <afxcview.h>

class CSTLViewerDoc;

class CEntity;
class CPartTreeView : public CTreeView /I CTreeView
{
protected:
CPartTreeView(); /I protected constructor used by dynamic creation

DECLARE_DYNCREATE(CPartTreeView)
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/I Attributes
public:

// Operations
public:
CSTLViewerDoc* GetDocument(); I CSTLViewerDoc

/I Overrides
/I ClassWizard generated virtual function overrides
I{{AFX_VIRTUAL (CPartTreeView)

public:

virtua void Onlnitial Update();

protected:

virtual void OnDraw(CDC* pDC); /l overridden to draw thisview
I UpdateAllViews();

virtual void OnUpdate(CView* pSender, LPARAM IHint, CObject* pHint);
I}YAFX_VIRTUAL

// Implementation
protected:
virtual ~CPartTreeView();
#ifdef _DEBUG
virtual void AssertValid() const;
virtual void Dump(CDumpContext& dc) const;

#endif
1
void ChangeEntityName(CEntity* ent); 1
void ChangeEntityColor(CEntity* ent); I

void ChangeEntityVisible(CEntity* ent); 1

/I Generated message map functions

protected:
I{{ AFX_MSG(CPartTreeView)
afx_msg int OnCreate(LPCREATESTRUCT IpCreateStruct);
afx_msg void OnLButtonDblCIK(UINT nFlags, CPoint point);
IYAFX_MSG
DECLARE_MESSAGE_MAP()

protected:
ClmageListm_ImageL.ist; 1
h

CMainFrame::OnCreate() CPartTreeView
Tab

int CMainFrame::OnCreate(LPCREATESTRUCT IpCreateStruct)
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// CPartTreeView Tab

m_LeftDockBar.m_TabCtrl. AddView("Part",RUNTIME_CLASS(CPartTreeView));

/
m_LeftDockBar.m_TabCltrl.SetActive View(0);

CPartTreeView
) CPartTreeView CSTLViewerDoc
) CPartTreeView
) CPartTreeView
) CPartTreeView
8.5.3 CPartTreeView /

CView::GetDocument

CDocument *GetDocument ( ) const;

NULL
CPartTreeView CView STLViewer
CSTLViewerView CSTLViewerDoc CPartTreeView
CSTLViewerDoc 8-7 CSTLViewerDoc
CSTLViewerView
object

CST LViewerDo\
object

CPartTreeView
object
8-7
STLViewer CSTLViewerView

CMainFrame::OnCreate()
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User

CSTLViewerDoc
CPartViewTree



_ Split

CDocument m_viewList

1 AddView() CDocument::AddView()

m_viewList m_pDocument
m_pDocument  CView File—» New File- Open Window

MFC
MFC
2 RemoveView() RemoveView()
m_pDocument NULL

3 UpdateAllViews() UpdateAllViews()

CView::OnUpdate() OnUpdate()

virtual POSITION GetFirstViewPosition() const;
virtual CView* GetNextView(POSITION& rPosition) const;

CDocument OnChangedViewList()
MFC OnChangeViewList()
STLViewer CMainFrame::OnCreate() CPartViewTree

CPartViewTree::GetDocument()

CSTLViewerDoc* CPartTreeView::GetDocument()
{
I
if(m_pDocument==NULL){
1

CFrameWnd* frm = (CFrameWnd*) ::AfxGetMainWnd();
ASSERT (frm);

CDocument* pDoc = frm->GetActiveDocument();
ASSERT (pDoc);

i
ASSERT (pDoc->IsKindOf(RUNTIME_CLASS(CSTLViewerDoc)));

I
pDoc->AddView(this):

CView
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1
return (CSTLViewerDoc*)m_pDocument;

CPartTreeView GetDocument()
UpdateAllViews()
8.54
8-6 STLViewer
/
CPartTreeView
1 STLViewer CPartTreeView
IDB_PART_TREE IDB_PART_TREE 48x 16
16x 16
8-8 CPartTreeView
2 CPartTreeView

MFC  ClmageList

protected:
ClmageListm_Imagel.ist;

3 OnCreate()
CPartTreeView::OnCreate()

int CPartTreeView::OnCreate(LPCREATESTRUCT IpCreateStruct)
{
if (CTreeView::OnCreate(IpCreateStruct) == -1)
return -1;

I m_Imagel.ist
m_ImageL ist.Create(IDB_PART_TREE, 16, 1, RGB(0,255,0));

I m_ImageL.ist
GetTreeCtrl().SetimageList(&m_ImageList, TVSIL_NORMAL);
GetTreeCtrl().Cancel Tool Tips(TRUE);
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Cancel Tool Tips(TRUE);

return O;
}
4
Insertitem()
Setltemimage()
CPartTreeView::OnUpdate()
HTREEITEM hti;
hti = treeCtrl.Insertltem(*“root”,0,0, NULL,TVI_LAST);
8.5.5
STLViewer 8-6
CSTLViewerDoc UpdateAllViews()
OnUpdate() OnUpdate()

CPartTreeView

void CPartTreeView::OnUpdate(CView* pSender, LPARAM IHint, CObject* pHint)
{

1

CSTLViewerDoc* pDoc = GetDocument();

ASSERT(pDoc);

CTreeCtrl& treeCtrl = GetTreeCtrl();

1
treeCtrl.Delete Allltems();

HTREEITEM hti,htiO,htil;
CString str;

/!

str.Format("PART: s",pDoc->m_Part.GetName());
hti = treeCtrl.InsertItem(str,0,0,NULL,TVI_LAST);
CEntity* ent;
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1

m_Part

for(int i=0; i<pDoc->m_Part.GetEntitySize();i++){

I

ent = pDoc->m_Part.GetEntity(i);
ASSERT (ent);

1 STL
str.Format("Model:  s',ent->GetName());
htiO = treeCtrl.Insertitem(str,1,1,hti, TVI_LAST);

Il STL
I
treeCtrl.SetltemData(hti0,(DWORD)ent);

/I STL
str.Format("Name:  s',ent->GetName());
htil = treeCtrl.Insertitem(str,2,2,hti0, TVI_LAST);

Il ITEM_OF NAME
treeCtrl.SetltemData(hti1, TEM_OF NAME);

/I STL

COLORREF clr = ent->GetColor();

BYTE r = GetRVa ue(clr);

BYTE g = GetGValue(clr);

BYTE b = GetBVa ue(clr);

str.Format("Color: R dG dB d"rg)b);

hti1 = treeCtrl.Insertitem(str,2,2,hti0, TVI_LAST);

1 ITEM_OF_COLOR
treeCtrl.SetltemData(hti1,I TEM_OF_COLOR);
/I STL
if(ent->IsVisible())
str="Visible";
else
str ="Unvisible";
htil = treeCtrl.Insertitem(str,2,2,hti0, TVI_LAST);

i ITEM_OF_VISIBLE
treeCtrl. SetltemData(hti1,| TEM_OF_VISIBLE);

GetTreeCtrl().Expand(hti, TVE_EXPAND);



8.5.6

STLViewer
OnUpdate()
SetltemData() 32
CPartTreeView::OnUpdate()
CSTLModel
ITEM_OF NAME ITEM_OF COLOR ITEM_OF VISIBLE
CTreeCltrl GetltemData()
ITEM_OF NAME ITEM_OF COLOR ITEM_OF VISIBLE
CSTLMode
HitTest()

HTREEITEM  HitTest(CPoint pt,UINT* pFlags);
HTREEITEM  HitTest(TVHITTESTINFO* pHitTestInfo);

NULL
CPartTreeView::OnLButtonDbIClk()
CSTLMode

I WM_LBUTTONDBLCLK
void CPartTreeView::OnLButtonDbICIk(UINT nFlags, CPoint point)
{

UINT uFlags=0;

CTreeCtrl& treeCtrl = GetTreeCtrl();

I
HTREEITEM hitem = treeCtrl.HitTest(point,& uFlags);

I

if( hitem&& 1
hltem != treeCtrl.GetRootItem() & & 1
ItreeCtrl.ItemHasChildren(hltem)){ I

1
DWORD itemData = treeCtrl.GetltemData(hltem);
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1l
HTREEITEM hParentltem = treeCtrl.GetParentltem(hltem);
ASSERT (hParentltem);

1 CSTLModd
DWORD parentData = treeCtrl.GetltemData(hParentitem);
ASSERT (parentData);

1
CEntity* ent = (CEntity*) parentData;

I

switch(itemData){

case ITEM_OF NAME: i
ChangeEntityName(ent);
break;

case ITEM_OF _COLOR: i
ChangeEntityCol or(ent);
break;

case ITEM_OF VISIBLE: Vi
ChangeEntityVisible(ent);
break;

}

}

CTreeView::OnLButtonDbI Clk(nFlags, point);

I
void CPartTreeView::ChangeEntityName(CEntity* ent)
{
CSTLViewerDoc* pDoc = GetDocument();
ASSERT (pDoc);
CDIgEntityName dig;
dlg.m_EntityName = ent->GetName();
if(dlg.DoModal () == IDOK){ 1
ent->SetName(dlg.m_EntityName); 1
pDoc->UpdateAllViews(NULL); 1

}
1

void CPartTreeView::ChangeEntityColor(CEntity* ent)
{
CSTLViewerDoc* pDoc = GetDocument();
ASSERT (pDoc);
CColorDiaog dig; I
if(dlg.DoModal () == IDOK){ I 8-10
COLORREF color = dlg.GetColor();
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ent->SetColor(color); I
pDoc->UpdateAllViews(NULL); //

8-10

1l
void CPartTreeView::ChangeEntityVisible(CEntity* ent)
{

CSTLViewerDoc* pDoc = GetDocument();

ASSERT (pDoc);
ent->SetVisible(lent->IsVisible(); I}
pDoc->UpdateAllViews(NULL); 1
}
® ch8\DockTool DockTool .DLL
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® ch8\Enhanced STLViewer STLViewer

® chd\inc STLViewer

® ch8\lib STLViewer

® ch8\bin Enhanced STLViewer.exe

©® ch8\Models Enhanced STLViewer.exe STL
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[ ) OpenGL

(] C++
® OpenGL

CAD

OpenGL

OpenGL CAD

OpenGL
CAD
OpenGL
OpenGL Selection Mode
CAD
OpenGL STLViewer
STLViewer
highlight
-lalx|
Fle Edt View Help
; D& & - ?;1 %nv %l ?IM %» Botom “; SE% réJ; mf?; E’WN ;H%Y ?""h\ ?:m

s Pat |
P& PARTLY
# Model
# Model

W

s v
# Model:demo sph
# Model:demo torL

L
ﬂ enfities selected i’
Bl entities selected
” 1 entities selected
1 entities selected LI
Ready [ o | 4

9-1 STLViewer

Windows
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9.1 OpenGL

9.1.1 OpenGL

OpenGL Render Mode
Feedback Maode
OpenGL

OpenGL OpenGL

Selection Mode

OpenGL

OpenGL

OpenGL

OpenGL
OpenGL

glRenderMode()
GLint glRenderM ode( GLenum maode )
OpenGL

glSelectBuffer()
glFeedbackBuffer() OpenGL
mode OpenGL mode

GL_SELECTION——

GL_RENDER——

GL_FEEDBACK——

OpenGL
mode GL_SELECTION
GL_RENDER 0 GL_FEEDBACK

9.1.2

OpenGL

OpenGL

OpenGL

gluPickMatrix()
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Selection Buffer

Hit Records
OpenGL
OpenGL
32
Push Load OpenGL
9-2
| i AR 4 |
= IRendeflode Gl SELECTIORN )
| BN AL |—~—*‘_'|5
Jn._.--L elinsMames )
[ ®imEpEiR el gl PN e
T
l | g3 egin )
[ assrmees S
| smmm@eEvnnm | Int hits=gIFensdierMude (GL REDNER)
9-2
1
OpenGL Name Stack
32 (unsigned
int) glinitNames()
glPushName()
glPopName() glLoadName()
OpenGL
91
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N -

CSTLMode

#define RED_SPHEREL
#define GREEN_SPHERE
#define BLUE_SPHERE
#define WHITE_SPHERE
#define GRAY_SPHERE

a b~ WN

glinitNames();
glPushName(0);

glLoadName(RED_SPHERE);
drawRedSphere();

glLoadName(BLUE_SPHERE);
drawBlueSphere();

glLoadName(GREEN_SPHERE);
drawGreenSphere();

glLoadName(WHITE_SPHERE);
drawWhiteSphere();

glLoadName(GRAY _SPHERE);
drawGraySphere();

OpenGL
void glInitNames(void )

void glLoadName(GLuint name)

name

void glPushName(GLuint name)

void glPopName(void)

1
1

I
I

1
1

I
I

I
1

I
I

RED_SPHERE

BLUE_SPHERE

GREEN_SPHERE

WHITE_SPHERE

GRAY_SPHERE

CSTLMode



OpenGL Selection
unsigned int
Hit Record OpenGL
01 (unsigned int)
(2%-1)
9-3 9-3a
9-3b

Selection Buffer

Buffer

hit record | —=| | hit record 1 —1
Z_min Z min
Z_max Z_max
namel RED_SPHERE

hit record 2 —=|3 hit record 2 —|1
Z_min Z_min
Z_max Z_max
name2 BLUE_SPHERE
name3
name4

a) b)
9-3
g RenderMode GL_RENDER
int hits = glRenderMode(GL_RENDER);
OpenGL glSelectBuffer()
void gl SelectBuffer( GLsizei size, GLuint *buffer )
32

OpenGL

OpenGL
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size—
buffer——

OpenGL
gluPickMatrix()

OpenGL
OpenGL gluPickMatrix ()
void gluPickMatrix( GLdoublex, GLdoubley,
GLdouble width, GLdouble height,
GLint viewport[4] );

gluPickMatrix()
gluPickMatrix()
X, y— Windows
width, height— Windows
viewport[4]—— gl GetIntegerv() GL_VIEWPORT
4
glPushName()
STL
STL glPushName() STL
STL
9-4a Left_Group
Right Group Left_Group RED_SPHERE BLUE SPHERE Right_Group

GREEN_SPHERE WHITE_SPHERE GRAY_SPHERE
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#define LEFT_GROUP
#define RIGHT_GROUP

#defineRED_SPHERE
#define GREEN_SPHERE
#define BLUE_SPHERE
#define WHITE_SPHERE
#define GRAY_SPHERE

N -

a b wWN P

glinitNames(); 1l
glPushName(0); /I

glLoadName(LEFT_GROUP);

glPushName(RED_SPHERE); /i
drawRedSphere(); I
glPopName();
glPushName(BLUE_SPHERE): Ik
drawBlueSphere(); Il
glPopName();

glLoadName(RIGHT_GROUP);

glPushName(GREEN_SPHERE); /]
drawGreenSphere(); Il
glPopName();

glPushName(WHITE_SPHERE); I
drawWhiteSphere(); I
glPopName();

glPushName(GRAY _SPHERE); I
drawGraySphere(); I
glPopName();

LEFT_GROUP

RED_SPHERE

/ILEFT_GROUP

RED_SPHERE

BLUE_SPHERE

/IRIGHT_GROUP

GREEN_SPHERE

WHITE_SPHERE

GRAY_SPHERE

9-4b

Left Group hit record | ———|

2

Red Sphere

Z min

Z_max

Blue Sphere

LEFT _GROUP

Right Group

RED_SPHERE

a)

9-4

b)
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9.2

Windows

262

1

OpenGL
OpenGL

3 OpenGL
GL GL OpenGL

CGLView ProcessSelection()

protected:
void ProcessSel ection(int xPos,int yPos);

xPos  yPos
CGLView WM_LBUTTONDOWN OnLButtonDown()

protected:
I{{ AFX_MSG(CGLView)
afx_msg void OnLButtonDown(UINT nFlags, CPoint point);

RenderScene() RenderScene()

(unsigned int)

#define RED_SPHERE
#define GREEN_SPHERE
#define BLUE_SPHERE
#define WHITE_SPHERE
#define GRAY_SPHERE

a b WN B

void CGLView::RenderScene()

{
glClear(GL_COLOR_BUFFER BIT |GL_DEPTH_BUFFER BIT);

I
glInitNames();
I
glPushName(0);

I RED_SPHERE
glLoadName(RED_SPHERE);
glPushMatrix();

glColor3ub(255,0,0); Ilred

gl Trand atef(-800,0,0); //-800,0,0
auxSolidSphere(360);

glPopMatrix();



I BLUE_SPHERE
glLoadName(BLUE_SPHERE);
glPushMatrix();

glColor3ub(0,0,255); //blue

gl Transl atef(-1300,0,0); //-1300,0,0
auxSolidSphere(120);

glPopMatrix();

I GREEN_SPHERE
glLoadName(GREEN_SPHERE);
glPushMatrix();

glColor3ub(0,255,0); /lgreen

gl Trans atef(600,0,0); 1/600,0,0
auxSolidSphere(60);

glPopMatrix();

I WHITE_SPHERE
glLoadName(WHITE_SPHERE);
glPushMatrix();

glColor3ub(255,255,255); //white

gl Trans atef (800,300,0); //800,300,0
auxSolidSphere(60);

olPopMatrix();

i GRAY_SPHERE
glLoadName(GRAY _SPHERE);
glPushMatrix();
glColor3ub(128,128,128); //gray
glTrand atef(800,-300,0);  //800,-300,0
auxSolidSphere(160);

glPopMatrix();

glFlush();

ProcessSel ection()

Windows Message

void CGLView::ProcessSel ection(int xPos,int yPos)

GLuint  selectBuff[64];
Glint hits,viewport[4];

I
gl SelectBuffer(64,sel ectBuff);

ProcessSelection()

32
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1
ol GetIntegerv(GL_VIEWPORT,viewport);
yPos = viewport[3]-yPos;

1
gIMatrixMode(GL_PROJECTION);
glPushMatrix();

1
glRenderMode(GL_SELECT);

I

I 1
glLoadldentity();
gluPickMatrix(xPos,yPos,1,1,viewport);

1

double nRange = 1200.0;

int cx = viewport[2]-viewport[0];
int cy = viewport[3]-viewport[1];

if(cx <= cy)

gl Ortho(-nRange,nRange,-nRange* cy/cx,nRange* cy/cx,-nRange,nRange);
ese

gl Ortho(-nRange* cx/cy,nRange* cx/cy,-nRange,nRange,-nRange,nRange);

I
RenderScene();

I
hits = glRenderMode(GL_RENDER);
I
if(hits > 0){
switch(sel ectBuff[ 3] { /I selectBuff[3]
case RED_SPHERE:
AfxMessageBox("Red Sphere");
break;
case GREEN_SPHERE:
AfxMessageBox("Green Sphere");
break;
case BLUE_SPHERE:
AfxMessageBox("Blue Sphere");
break;
case WHITE_SPHERE:
AfxMessageBox("White Sphere");



break;

case GRAY_SPHERE:
AfxMessageBox("Gray Sphere");
break;

1
glMatrixMode(GL_PROJECTION);
olPopMatrix();

1
glMatrixMode(GL_MODELVIEW);

}
5 OnLButtonDown() OnLButtonDown()
ProcessSelection()
void CGLView::OnLButtonDown(UINT nFlags, CPoint point)
{
wglMakeCurrent(m_hDC,m_hRC);
ProcessSel ection(point.x,point.y);
wglMakeCurrent(m_hDC,NULL);
CView::OnLButtonDown(nFlags, point);
}
6 95

9-5
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9.3 OpenGL CAD

OpenGL CAD
CAD OpenGL
1 OpenGL
2 CAD
3 OpenGL OpenGL
COpenGLDC
OpenGL
4
glConext.dll  geomKerne.dll
OpenGL OpenGL
9.3.1 / CCamera
OpenGL
CCamera

1 CCamera

public:

void selection(int xPos,int yPos);

selection()

selection() project() project()
selection() xPos yPos

2 selection()

void GCamera::selection(int xPos,int yPos)

{
GLintvp[4];

1
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gl Getlntegerv(GL_VIEWPORT,vp);
I
gIMatrixMode(GL_PROJECTION);
glLoadldentity();

I
glRenderMode(GL_SELECT);

I 1

gluPickMatrix(xPos,vp[3]-yPos, 1, 1, vp);

I projection()
double left = -m width/2.0;

double right = m_width/2.0;

double bottom = -m_height/2.0;

double top = m_height/2.0;

gl Ortho(left,right,bottom,top,m_near,m_far);

giMatrixMode( GL_MODELVIEW );

olLoadldentity( );

gluLookAt(m_eyex,m_eyey,m_eye.zm ref.x,m_ref.ym ref.z,
m_vecUp.dx, m_vecUp.dy, m_vecUp.dz);

}
9.3.2 / COpenGLDC
COpenGLDC
1 COpenGLDC
#define BUFFER_LENGTH 64 1
protected:
BOOL m_bSelectionMode; 1
GLuint  m_selectBuff[BUFFER_LENGTH];  //
m_selectBuff gl SelectBuff()
m_bSelectionMode OpenGL

2 COpenGLDC

void BeginSelection(int xPos,int yPos); //
int EndSelection(UINT* items); I
BOOL IsSel ectionM ode(); I
I OpenGL OpenGL
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EndSelection()

268

3

void
void
void
void

InitNames();
LoadName(UINT name);
PushName(UINT name);
PopName();

BeginSelection()

BeginSelection()

void COpenGLDC::BeginSelection(int xPos,int yPos)

{

int

I
m_bSelectionMode = TRUE;

I
wglMakeCurrent(m_hDC,m_hRC);

GLintviewport[4];

1
ol SelectBuffer(BUFFER_LENGTH,m_selectBuff);

1
m_Camera.sel ection(xPos,yPos);

glClear( GL_COLOR_BUFFER BIT |GL_DEPTH_BUFFER BIT);

1
InitNames();

EndSel ection()

COpenGLDC::EndSelection(UINT* items)

1
m_bSelectionMode = FALSE;

I
int hits = glRenderMode(GL_RENDER);

1

for(int i=0;i<hits;i++){

itemg[i] = m_selectBuff[1*4+3];
}

1
wglMakeCurrent(m_hDC,NULL);



return hits;

}
5 |sSelectionM ode()
BOOL COpenGLDC::IsSelectionMode()
{
return m_bSelectionMode;
}
6
void COpenGLDC::InitNames()
{
glInitNames();
}
void COpenGLDC::LoadName(UINT name)
{
glLoadName(name);
}
void COpenGLDC::PushName(UINT name)
{
glPushName(name);
}
void COpenGLDC::PopName()
{
olPopName();
}
9.3.3 / CSTLModel
GemoKernel STL CSTLMode
CSTLModd CSTLModel
Draw() CSTLModel::Draw()
OpenGL
C++ this

this this

COpenGLDC



void CSTLModel::Draw(COpenGLDC* pDC)

{
if('m_bVisible) return; I
if(m_bHighlight)
pDC->Highlight(TRUE); //
ese
pDC->SetMateria Color(m_color); //
I
if(pDC->1sSel ectionMode()){
/I this
pDC->LoadName((UINT)this);
}
I
for(int i=0;i<m_TriList.GetSize();i++){
m_TriList[i]->Draw(pDC);
}
}
pDC->|sSelectionM ode() OpenGL
9.34 STLViewer
glContext.dll GeomKerne.dll OpenGL
STLViewer
CSTLViewerView
WM_LBUTTONDOWN
1 CSTLViewerView WM_LBUTTONDOWN
OnLButtonDown()
protected:

I{{AFX_MSG(CSTLViewerView)
afx_msg void OnLButtonDown(UINT nFlags, CPoint point);

2 OnLButtonDown()

void CSTLViewerView::OnLButtonDown(UINT nFlags, CPoint point)
{
CSTLViewerDoc* pDoc = GetDocument();
ASSERT (pDoc);
270



I
if('pDoc->m_Part.IsSEmpty()){
int hits;
UINT items[64];

I
m_pGL DC->BeginSel ection(point.x,point.y);

Vi
RenderScene(m_pGLDC);

I
hits= m_pGLDC->EndSelection(items);
CEntity* ent;

I
if(hits){
for(int i=0;i<hits;i++){
ent = (CEntity*) itemg[l];

ent->SetHighlight('ent->IsHighlight());

}
Invalidate(FALSE); /1

1
CString str;
str.Format(" d entities selected”, hits);

CMainFrame* frm = (CMainFrame*) AfxGetMainWwnd();

ASSERT (frm);
frm->m_OutputDockBar.AddM essagel ine(str);

}
CGLView::OnLButtonDown(nFlags, point);

9.3.5

9-1

® ch9\GL Selection OpenGL

® ch9\glContext OpenGL

® ch9\GeomKernel OpenGL

® ch9\Enhanced STLViewer OpenGL

STLViewer
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® ch9\inc

® cho\llib

® ch9\bin Enhanced STLViewer.exe

©® ch9\Models Enhanced STLViewer.exe STL mdl
©® STLViewer STLViewer DLL
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