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Foreword

Please read the following sections before beginning to work through the subsequent material.

Requirements

1) PC capable of running DirectX 9.

2) DirectX Software Development Kit (SDK) available from – 

www.microsoft.com/directx
3) Microsoft Visual Studio.Net.

Please also note

In order to get the best from the programs to follow your graphic card should be fully compatible with Direct X 9.0.

The following are found to be most suitable.

GEFORCE 3/4/FX family of graphic cards especially when on a Pentium 4 1.4Ghz and higher.
ATI RADEON 9700 Graphics cards when run on Pentium 4 1.4Ghz and Higher.
If your graphic card is not fully compatible then please ensure that you use the REF drivers i.e. the processors own processing power and not the HAL which will utilise the graphics card accelerator, failure to do so will lead to your programs crashing.The required changes are shown here…

CreateDevice(D3DADAPTER_DEFAULT,D3DDEVTYPE_HAL,hWnd,D3DCREATE_HARDWARE_VERTEXPROCESSING,&D3DParams,&D3DDevice);  // Higher performance PC’s

To

CreateDevice(D3DADAPTER_DEFAULT,D3DDEVTYPE_REF,hWnd,D3DCREATE_SOFTWARE_VERTEXPROCESSING,&D3DParams,&D3DDevice); //Less able PC’s

But please note without adequate hardware support these programs will run slowly.

Regards

Stuart Slater

Part 1: Starting a Suitable Project

1) Open up the Visual Studio.Net software as shown below.  (Double click)
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2) If presented with the Integrated Development Environment (IDE) as shown below then….
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3) Click File then New then Project.
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4) Scroll down the list.
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5) Select Win32 project.
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6) Enter an appropriate name such as “example1” in the Name text box, as shown next.
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6) Click OK.

7) You will be presented with a “Win32 Application Wizard” Dialogue box.
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8) Click Finish.(More advanced settings can be found under Application Settings, but we are not going to use them here)
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10) You are now ready to begin the next part of the course.

Part 2: First Windows Program.

11) Double click the example1.cpp file.
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12) The code for the example1.cpp file should be visible.
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13) Scroll through the code until you get to the window initialisation section as shown below.Amend the color orf the window to 2(black)

wcex.cbSize = sizeof(WNDCLASSEX); 

wcex.style


= CS_HREDRAW | CS_VREDRAW;

wcex.lpfnWndProc
= (WNDPROC)WndProc;

wcex.cbClsExtra

= 0;

wcex.cbWndExtra

= 0;

wcex.hInstance

= hInstance;

wcex.hIcon


= LoadIcon(hInstance, (LPCTSTR)IDI_EXAMPLE1);

wcex.hCursor

= LoadCursor(NULL, IDC_ARROW);

wcex.hbrBackground
= (HBRUSH)(COLOR_WINDOW+2);

wcex.lpszMenuName
= (LPCTSTR)IDC_EXAMPLE1;

wcex.lpszClassName
= szWindowClass;

wcex.hIconSm

= LoadIcon(wcex.hInstance, (LPCTSTR)IDI_SMALL);

return RegisterClassEx(&wcex);
note:

This section of code governs what the window’s properties will be; the hbrBackground property allows the changing of the start up background

1 – is white

2 – is black
14) Scroll through the code again until you reach the CALLBACK function as shown below:
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15) Add the following code (Shown in bold)


int wmId, wmEvent;


PAINTSTRUCT ps;


RECT rect;


HDC hdc;


switch (message) 


{


case WM_COMMAND:
16) Amend the Case statement for the Paint as shown below.

case WM_PAINT:



hdc = BeginPaint(hWnd, &ps);



GetClientRect (hWnd,&rect);



SetTextColor(hdc,255);



SetBkColor(hdc,0);



DrawText(hdc,"My First Program",-1,&rect, DT_SINGLELINE | DT_CENTER|DT_VCENTER);



EndPaint(hWnd, &ps);



break;
17) Click the Start Button.
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18) If prompted as below then click Yes.
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19) If successful then you should be presented with a new window with “My First Program” written in the middle.
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20) To exit click Alt+F4 or “File” then “Exit” on the new window.

Note: Alt+ F4 is a Microsoft Windows shortcut that simply closes the top most windows.
21) There surplus code for a DirectX application in the program and so we will remove it now.

Remove the following:

case IDM_ABOUT:


DialogBox(hInst, (LPCTSTR)IDD_ABOUTBOX, hWnd, (DLGPROC)About);

break;
from the CALLBACK function.

Remove the following function:

// Message handler for about box.

LRESULT CALLBACK About(HWND hDlg, UINT message, WPARAM wParam, LPARAM lParam)

{


switch (message)


{


case WM_INITDIALOG:



return TRUE;


case WM_COMMAND:



if (LOWORD(wParam) == IDOK || LOWORD(wParam) == IDCANCEL) 



{




EndDialog(hDlg, LOWORD(wParam));




return TRUE;



}



break;


}


return FALSE;

}
From the end of the program.

We will make alterations again later.

22) Save your work as shown below using the File then Save All.
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23) You can run the program to ensure that you get no errors.

Part 3: Adding Keyboard Support & Turning The Mouse Cursor Off.

24) Ensure the project IDE is open as shown below.
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25) Now scroll through the code until you get to the “CALLBACK”3 function, this is the area of code that deals with user interaction with the window.
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3 CALLBACK in this instance refers to a function that sits quietly in the background until the operating system calls it. The operating system calls it when a click or button is pressed whilst the window is active.

26) Add the following new Case Statement and code.

case WM_KEYDOWN:


PostQuitMessage(0);

break;

27) Now press Ctrl + F5 (A quick way of running the project) to run the project. 

Note: notice that if you press a key that the program now ends, though Alt + F4 still works.

28) Add this section of code to the CALLBACK function to remove the mouse cursor.

case WM_SETCURSOR:


SetCursor(NULL);

break;
note: amended code shown below.

29) Run the project again and notice that the mouse cursor disappears in the window but is ok outside.

30) Modify your code as shown below:

#include "stdafx.h"

#include "example1.h"

HINSTANCE hInst;// current instance

HWND hWnd;

BOOL InitInstance(HINSTANCE, int);

LRESULT CALLBACK WndProc(HWND, UINT, WPARAM, LPARAM);

int APIENTRY _tWinMain(HINSTANCE hInstance,HINSTANCE hPrevInstance,LPTSTR lpCmdLine,int nCmdShow)

{

WNDCLASSEX wcex;


ZeroMemory(&wcex,sizeof(wcex));


wcex.cbSize = sizeof(wcex); 


wcex.style


= CS_OWNDC;


wcex.lpfnWndProc
= (WNDPROC)WndProc;


wcex.hInstance

= hInstance;


wcex.hIcon


= LoadIcon(hInstance, (LPCTSTR)IDI_EXAMPLE1);


wcex.hCursor

= LoadCursor(NULL, IDC_ARROW);


wcex.hbrBackground
= (HBRUSH)(COLOR_WINDOW+2);


wcex.lpszClassName
= "Getting Started With Windows";


wcex.hIconSm

= LoadIcon(wcex.hInstance, (LPCTSTR)IDI_SMALL);


RegisterClassEx(&wcex);


if (!InitInstance (hInstance, nCmdShow)) 


{



return FALSE;


}


while (true) 


{



MSG msg;



if (PeekMessage(&msg,0,0,0,PM_REMOVE)) 



{




if(msg.message==WM_QUIT)





return msg.wParam;




TranslateMessage(&msg);




DispatchMessage(&msg);



}


}


return -1;

}

BOOL InitInstance(HINSTANCE hInstance, int nCmdShow)

{

   hInst = hInstance; // Store instance handle in our global variable

   hWnd = CreateWindowEx(WS_EX_TOPMOST,"Getting Started With Windows", TEXT("Getting Started WIth Windows"), WS_POPUP,0, 0, 640, 480, NULL, NULL, hInstance, NULL);

   if (!hWnd)

   {

      return FALSE;

   }

   ShowWindow(hWnd, SW_SHOWDEFAULT);

   UpdateWindow(hWnd);

   return TRUE;

}

LRESULT CALLBACK WndProc(HWND hWnd, UINT message, WPARAM wParam, LPARAM lParam)

{


PAINTSTRUCT ps;


HDC hdc;


RECT rect;


switch (message) 


{


case WM_PAINT:



hdc = BeginPaint(hWnd, &ps);



GetClientRect (hWnd,&rect);



SetTextColor(hdc,255);



SetBkColor(hdc,0);



DrawText(hdc,"My First Program",-1,&rect, DT_SINGLELINE | DT_CENTER|DT_VCENTER);



EndPaint(hWnd, &ps);



break;


case WM_DESTROY:



PostQuitMessage(0);



break;


case WM_KEYDOWN:



PostQuitMessage(0);



break;


case WM_SETCURSOR:



SetCursor(NULL);



break;


default:



return DefWindowProc(hWnd, message, wParam, lParam);


}


return 0;

}
31) Save your work again.

32) Run the program if it doesn’t work then check for typo errors.

33) Main changes are to move to the modern WindowsEx structure rather than the older Windows structure and then the rest are to remove the menu options.

34) It probably seems a lot of work but will be reused in subsequent programs in future parts.

Part 4: Initialising Direct3D

35) We are ready to begin initialising the various variables and creating pointers that will allow us to create a DirectX Program. Ensure that you have the IDE on screen and our program open as shown below.
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36) Add the highlighted code to the beginning of the program.(5 lines)

#include "stdafx.h"

#include <d3d9.h>

#include "example1.h"

LPDIRECT3D9 D3DNew=NULL;

LPDIRECT3DDEVICE9 D3DDevice=NULL;
void InitialiseDirect3D();

HWND hWnd;
BOOL InitInstance(HINSTANCE hInstance, int nCmdShow)

{

   HWND hWnd;

37) Remove the line of code HWND hWnd from inside the “InitInstance” function. This is because it has been assigned as a Global variable.

38) We can now create a function to Initialise DirectX.

//Initialises Direct3D Most of this code stays the same for your directX Programs      

void InitialiseDirect3D(void) 

{


D3DPRESENT_PARAMETERS D3DParams;


D3DDISPLAYMODE D3DDisplayMode; //Basically gets the users display mode from there desktop


D3DNew = Direct3DCreate9( D3D_SDK_VERSION );//Ensures that the correct version of the SDK is being used


D3DNew->GetAdapterDisplayMode(D3DADAPTER_DEFAULT,&D3DDisplayMode);


ZeroMemory(&D3DParams,sizeof(D3DParams)); 


D3DParams.SwapEffect     = D3DSWAPEFFECT_DISCARD; 


D3DParams.hDeviceWindow  = hWnd;  


D3DParams.BackBufferCount= 1;  //1 Back buffer being used

    
D3DParams.Windowed          = FALSE; //This is a full screen application

    
D3DParams.BackBufferWidth   = D3DDisplayMode.Width; //Set our buffer to the size of 

    
D3DParams.BackBufferHeight  = D3DDisplayMode.Height; //the screen

    
D3DParams.BackBufferFormat  = D3DDisplayMode.Format;


//Actual creation of a direct3D Instance ready for use.  


//Hardware Processing can be changed to software for compatability.

D3DNew->CreateDevice(D3DADAPTER_DEFAULT,D3DDEVTYPE_HAL,hWnd,

                          D3DCREATE_HARDWARE_VERTEXPROCESSING,&D3DParams,&D3DDevice);

}

39) Add this code to the end of our program.

40) As shown here.
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41) Now we need to call the function from our code. So add the line “InitialiseDirect3D();” after the ShowWindow function in the APIENTRY function.
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42) One key step is that because we are using Pointers in our code for the various DirectX elements we must free them up when the program exits. We can do this with the Release command as shown below. Ensure that you fully add the case statements shown to the CALLBACK function. Bold text shown addition

Note: The pointers to DirectX objects are released in the reverse order of creation and are placed in the DESTROY part of the CALLBACK, basically when the window is closed.

case WM_DESTROY:  //mainly for releasing the pointers to the DirectX Objects


D3DDevice->Release(); 


D3DNew->Release();


PostQuitMessage(0);

break;

As shown below.
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43) An attempt to run the program at this point would cause an error as key DirectX libraries have not been Linked, the following steps need to be followed.

44) Ensure the example1 project is selected.
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45) Select Project then Properties from the menu bar.
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46) Select the Linker Folder. Then select Input. Finally add the two library entries shown.

47) Click OK.

We can now run the code and notice that nothing really happens at this point but Direct3D is ready for use. Remember to close the window simply hit a key.

47a) Next we need to tell the compiler where the DirectX include and Lib files are so click Tools then options.
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On the screen that follows
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Find the Projects folder on the left and open up the VC++ Directory.

Next click in the box, “Show directories for” and select include as shown below.
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Click in the line below the last entry as shown.

Double click this.
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Click the box that appears at the end.

Navigate through the folders to the directory where the DirectX SDK is installed, then select the Include folder as shown below.
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Select the include folder and click open.
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Click the up arrows until the SDK include goes to the top.
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Repeat this for the Lib files as shown below.
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Part 5: Making Something Happen

48) The first step is to gain control of clearing/colouring the screen this can be achieved easily by adding the following code snippet to the end of the InitialiseDirect3D function.

//Next line fills the screen with blue


D3DDevice->Clear( 0, NULL, D3DCLEAR_TARGET, D3DCOLOR_XRGB(0,0,255), 1.0f, 0 );

 //This is the code that actually shows the blue screen


D3DDevice->Present( NULL, NULL, NULL, NULL );

49) As shown below.
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50) If you understand RGB colours (Red, Green, Blue) then you should be able to create any colour you can imagine. In the code above the screen is set to blue by setting the RGB value to (0,0,255).

51) Run the program and notice that the screen changes colour based on the RGB selection. Press a key to stop the program running.

Part 6a: Using Triangles To Draw Squares

1)Triangle Strip

52) We must first look at how the software wants to draw the triangle. We call each point in our triangle a vertex4. 






53) I’m pretty sure that you could give me coordinates on some graph paper for the x,y to draw a triangle like the one above. For now lets ignore the Z and class it as 0.

Note: 2 important pints about specifying the triangles points.

1) The points must be specified in a clockwise order.

2) The first point must be the point at the left lowest part of the triangle.

Failure to do so will lead to unexpected results, namely that the triangles wont appear.
54) Now with triangle strip’s all we have to do is give a fourth coordinate (x,y,z) and the program is clever enough to class points 2 and 3 as the other to Vertices as shown below.







4 Simply put a vertex is a coordinate in real space therefore as well as X,Y it also has a Z coordinate..

55) Now we need to create a structure in our code to hold information about our triangle. We create a structure as show that holds the x, y, z, and the RHW5 value always 1 for us. The colour is included and of course is in RGB. You must add this code to the beginning of your program, just after the HWND hWnd;.
struct squarevertex{ //Structure used to hold data on corners(vertices) of polygon.

    FLOAT x, y, z, rhw; 

    DWORD color;        

};

squarevertex actualsquarevertex[4] ={

    { 320,  240, 0, 1, RGB(255,255,255) },
//Bottom left corner

    { 320,  140, 0, 1, RGB(255,255,255) },
//Top left corner

    { 420,  240, 0, 1, RGB(255,255,255) },
//Bottom right corner

    { 420,  140, 0, 1, RGB(255,255,255) }
//Top Right Corner

};

LPDIRECT3DVERTEXBUFFER9 D3DVertexBuffer=NULL;

#define D3D9T_CUSTOMVERTEX (D3DFVF_XYZRHW|D3DFVF_DIFFUSE)

void InitialiseVertexBuffers(void); //function to initialise the vertex buffers

void DisplaySquare(void); //Function to actually display the square
note: 
D3DFVF_XYZRHW specifies that the coordinates of our vertices will be XY and z

D3DFVF_DIFFUSE is used to say that our vertices will have colours associated with them.
RHW – Reciprocal Homogenous W, used when determining depth. It is normal that the RHW is set to 1 when you specify the vertex coordinates in screen space terms. I.e. point 1 (120,130,0). (X,Y,Z).

56) Next we need to actually create vertex buffers to hold information about our vertices; this basically allocates memory and resources to our program. Also when writing to buffers whether they are off screen or not we must always lock and unlock these to prevent corruption. But be wary of locking them too long. Add this new function at the end of the program.

void InitialiseVertexBuffers(void)

{

VOID* vb_vertices;

    
D3DDevice->CreateVertexBuffer(4*sizeof(squarevertex),0,

    
D3D9T_CUSTOMVERTEX,D3DPOOL_DEFAULT,&D3DVertexBuffer,NULL);

D3DVertexBuffer->Lock(0,sizeof(actualsquarevertex), (void**)&vb_vertices,0);   


memcpy(vb_vertices, actualsquarevertex, sizeof(actualsquarevertex) );

    
D3DVertexBuffer->Unlock();

}

57) Add the following function at the end of the program.

void DisplaySquare(void)

{


//First line simply blankets the screen with a colour of our choice


D3DDevice->Clear( 0, NULL, D3DCLEAR_TARGET, D3DCOLOR_XRGB(0,0,0), 1.0f, 0 );//Changed Lines


D3DDevice->BeginScene();//lets device know we are about to begin rendering


D3DDevice->SetFVF(D3D9T_CUSTOMVERTEX);



D3DDevice->SetStreamSource(0,D3DVertexBuffer,0,sizeof(squarevertex));



D3DDevice->DrawPrimitive(D3DPT_TRIANGLESTRIP,0,2);


D3DDevice->EndScene();//Lets device know rendering has finished.


//The next line of code flips the contents of the back buffer to the screen.


D3DDevice->Present( NULL, NULL, NULL, NULL );//Show what we have drawn

}

You need to remove

D3DDevice->Clear( 0, NULL, D3DCLEAR_TARGET, D3DCOLOR_XRGB(0,0,255), 1.0f, 0 );

    
//This is the code that actually shows the blue screen


D3DDevice->Present( NULL, NULL, NULL, NULL );

From within the “InitialiseDirect3D” Function , this has been relocated as shown above.

58) Remember to call these 2 functions from within your program. The InitialiseVertexBuffers function should be placed after the InitialiseDirect3D call.

The DisplaySquare should be placed in the message loop as shown below.
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59) Run your program. Your screen should appear as shown below.
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60) Save your project.

Part 6b: Using Triangles To Draw Squares Continued

2)Triangle List

61) Very similar to STRIPS but this time we supply all of the vertices for the second triangle, unlike the strips where we only have to provide the one extra vertex of the triangle.









62) We simply amend the structure as shown below. Adding the 2 new points.

squarevertex actualsquarevertex[6] ={

    { 320,  240, 0, 1, RGB(255,255,255) },
//Bottom left corner triangle 1

    { 320,  140, 0, 1, RGB(255,255,255) },
//Top left corner triangle 1

    { 420,  240, 0, 1, RGB(255,255,255) },
//Bottom right corner triangle 1

    { 320,  140, 0, 1, RGB(255,255,255) },
//Triangle 2

    { 420,  140, 0, 1, RGB(255,255,255) },
//Triangle 2

    { 420,  240, 0, 1, RGB(255,255,255) }
//Triangle 2

};

63) Amend the two lines of code shown below. 

D3DDevice->CreateVertexBuffer(6*sizeof(squarevertex),0,
D3D9T_CUSTOMVERTEX,D3DPOOL_DEFAULT,&D3DVertexBuffer,NULL); // 4 vertices changed to 6

D3DDevice->DrawPrimitive(D3DPT_TRIANGLELIST,0,2);
64) Then run the program and notice that the triangles appear exactly the same as the previous example, but require 2 extra vertices.

Full Code Listing for Project so far can be found in Appendix 1A

Part 7: Manipulating the RGB values of our vertices

65) Real easy all you have to understand is that the colours are associated with our vertices, so if we create a different colour for each vertices the colours will be spread over our triangle as shown in the example. Remember to keep the colours similar where the 2 triangles join else an obvious division of each triangle will occur and lose you the square effect( as in my example). Have a go changing the colours and try to get a shaded square rather than 2 triangles.

Code here gives a nice effect.

squarevertex actualsquarevertex[6] ={

    { 320,  240, 0, 1, RGB(255,0,0) },
//Bottom left corner

    { 320,  140, 0, 1, RGB(0,255,0) },
//Top left corner

    { 420,  240, 0, 1, RGB(0,0,255) },
//Bottom right corner

    { 320,  140, 0, 1, RGB(0,0,255) },
//Top left corner

    { 420,  140, 0, 1, RGB(0,255,0) },
//Top Right Corner

    { 420,  240, 0, 1, RGB(255,0,0) }

};
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66) Experiment with changing the colours and try to get a shaded square rather than 2 triangles.(As shown below)

[image: image36.png]



Part 8: A brief look at coordinates.

67) Screen coordinates. (X,Y), the computer can only understand X,Y coordinates.




68) Real world coordinates.(X,Y,Z). 







Note: PC’s convert Real World into Screen space in order to display them, because of course the screen area is flat.

69) It would be time consuming if every time you wanted to draw a square that you had to specify every coordinate of every point, instead it is better to specify coordinates of the corners in relation to each other as shown below.











70) This method of creating the square offers much more control to the user on reuse of the vertices.

71) So let’s begin modifying the following 2 sections of code.

#define D3D9T_CUSTOMVERTEX (D3DFVF_XYZ|D3DFVF_DIFFUSE)
struct squarevertex{ //Structure used to hold data on corners(vertices) of polygon.

    FLOAT x, y, z; 

    DWORD color;        

};

Note: Notice that we have removed (rhz) as both a float variable and in the CUSTOMVERTEX DEFINE, this is because we will be dealing with real world coordinates instead of screen space.

72) Now amend the structure values for X,Y and Z as shown below.

//Merely manipluate the RGB values shown here

squarevertex actualsquarevertex[6] ={

    { -1, -1 , 0, RGB(255,0,0) },
//Bottom left corner

    { -1,  1, 0, RGB(0,255,0) },
//Top left corner

    { 1,  1, 0, RGB(0,0,255) },
//Bottom right corner

    { 1,  1, 0, RGB(0,0,255) },
//Top left corner

    { 1,  -1, 0, RGB(0,255,0) },
//Top Right Corner

    { -1,  -1, 0, RGB(255,0,0) }

};

73) We must turn lighting off because we are not providing any at this point. 


Note: See a later section for more on lighting.

void InitialiseVertexBuffers(void)

{


D3DXMATRIX view_matrix;


D3DXMATRIX matProj;


D3DDevice->SetRenderState(D3DRS_LIGHTING,FALSE);

D3DVertexBuffer->Unlock();


D3DXMatrixLookAtLH(&view_matrix,&D3DXVECTOR3(0.0f,0.0f,-10.0f),










&D3DXVECTOR3(0.0f,0.0f,0.0f),










&D3DXVECTOR3(0.0f,1.0f,0.0f));


D3DDevice->SetTransform(D3DTS_VIEW,&view_matrix);


D3DXMatrixPerspectiveFovLH(&matProj,D3DX_PI/4,1.33,1.0f,100.0f);


D3DDevice->SetTransform(D3DTS_PROJECTION,&matProj);

}
74) Amend the “InitialiseVertexBuffer” function, as shown above( added lines are shown bold.)

Note: we use matrices to manipulate the images we wish to display, allowing more control and easier coding. Matrix multiplication is taken care of in DirectX so you don’t have to manually do the rows and column multiplication manually , this does mean you must know what kind of multiplication you want to do.

Note

View Matrix - 

Projection Matrix 

World Matrix

75) Finally amend the DisplaySquare function as shown below.

void DisplaySquare(void)

{

D3DXMATRIX matWorld;

D3DXMATRIX trans_matrix;


//First line simply blankets the screen with a colour of our choice

   
D3DDevice->Clear( 0, NULL, D3DCLEAR_TARGET, D3DCOLOR_XRGB(0,0,0), 1.0f, 0 );//Changed Lines

   
D3DDevice->BeginScene();//lets device know we are about to begin rendering


D3DDevice->SetVertexShader(D3D8T_CUSTOMVERTEX);


D3DDevice->SetStreamSource(0,D3DVertexBuffer,sizeof(squarevertex));


D3DXMatrixTranslation(&matWorld,1.0f,0.0f,0.0f);


D3DDevice->SetTransform(D3DTS_WORLD,&matWorld);


D3DDevice->DrawPrimitive(D3DPT_TRIANGLELIST,0,2);

   
D3DDevice->EndScene();//Lets device know rendering has finished.

//The next line of code flips the contents of the back buffer to the screen.

D3DDevice->Present( NULL, NULL, NULL, NULL );//Show what we have drawn

}

76) Add the following to the beginning of your code

#include <d3dx9.h>

because the Matrix functions are contained in a DX helper file.

77) Now run your code and experiment with altering the X, Y and Z variables in the MatrixTranslation as shown above, this will control the actual position on the screen.

Experiment with the size by altering the –10 in the “LookAtMatrix” declaration. This actually controls the perceived depth of the item in or out of the screen.
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Part 9: A brief look at texture coordinates.

78) In order to add a texture (By this we mean a picture) to our square so that the image is stretched or reduced over the whole square it is necessary to supply coordinates for the image, these coordinates can only be values between 1 and 0 as shown below.

(0,0)





(1,0)
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(0,1)





(1,1)

79) If you object is a shape such as the one shown below.



80)Then you must give coordinates for each point. I would draw a box round the image as shown below.



81) And then measure or calculate from the upper left to the bottom right each point.

82) To code our example we must tell DirectX objects that we wish to use textures by adding the following code.

LPDIRECT3DTEXTURE9 D3DTexture=NULL; //Create new instance of a Texture

#define D3D9T_CUSTOMVERTEX (D3DFVF_XYZ|D3DFVF_TEX1) // (only amend this line)

Running the project at this point would show a white square, this si because the program is expecting a texture to be put onto our shape.

83) Amend our structure as shown below.

struct squarevertex{ //Structure used to hold data on corners(vertices) of polygon.

    FLOAT x, y, z; 

    FLOAT tu,tv;        

};
Notice we have removed the colour, It could have been left but for simplicity they have been removed.

84) Add the texture coordinates to our square coordinates as shown.

squarevertex actualsquarevertex[6] =

{

 { -1, -1, -1, 0,1 },


 { -1,  1, -1, 0,0 },

   
 {  1,  1, -1, 1,0 },


 {  1,  1, -1, 1,0 },


 {  1, -1, -1, 1,1 },


 { -1, -1, -1, 0,1 }

};
85) Add a new function call for initialising the texture. 


void InitialiseVertexBuffers(void)

{

VOID* vb_vertices;


D3DXMATRIX view_matrix;


D3DXMATRIX matProj;

    
InitialiseTexturing();//Call texturing procedure
86) Add the function to the end of the program.

void InitialiseTexturing(void)

{


//A few functions for controlling aspects of the texture.


//The last 2 are important and relate to the quality of the image 


//especially if you use point instead of line.


//Change them around with a detailed texture and see what happens.


D3DDevice->SetTextureStageState(0,D3DTSS_COLOROP,   D3DTOP_SELECTARG1);


D3DDevice->SetTextureStageState(0,D3DTSS_COLORARG1, D3DTA_TEXTURE);


D3DDevice->SetTextureStageState(0,D3DTSS_ALPHAOP,   D3DTOP_DISABLE);


D3DDevice->SetTextureStageState(0,D3DTSS_MAGFILTER, D3DTEXF_LINEAR);


D3DDevice->SetTextureStageState(0,D3DTSS_MINFILTER, D3DTEXF_LINEAR);


D3DDevice->SetRenderState(D3DRS_LIGHTING,FALSE);


//Easily done here we simply create our texture from our file.


D3DXCreateTextureFromFile( D3DDevice, "pic2.bmp",&D3DTexture);

}

87) Declare the function prototype at the beginning of the program with the other function prototypes.

void InitialiseTexturing(void);

88) We are not providing any extra lighting so set the lighting to off.

D3DDevice->SetRenderState(D3DRS_LIGHTING,FALSE);

89) Load our image into our texture achieved with “CreateTextureFromFile”, we will see shortly how we can make create a texture from a resource.

90) The display square function has to change a little in order to utilise our texture. Texturing allows many textures to be either overlayed on top of each other or else completely replacing the old texture, you can have up to 8 textures per object.

void DisplaySquare(void)

{

  
  D3DXMATRIX matWorld;


  D3DXMATRIX trans_matrix;

  D3DDevice->Clear( 0, NULL, D3DCLEAR_TARGET, D3DCOLOR_XRGB(0,0,0), 1.0f, 0 );

  D3DDevice->BeginScene();


   D3DDevice->SetFVF(D3D9T_CUSTOMVERTEX);


   D3DDevice->SetStreamSource(0,D3DvertexBuffer,0,sizeof(squarevertex));


   D3DXMatrixTranslation(&matWorld,1.0f,0.0f,0.0f);


   D3DDevice->SetTransform( D3DTS_WORLD, &matWorld );


   D3DDevice->SetTexture(0,D3DTexture); //Incorporate the texture


   D3DDevice->DrawPrimitive(D3DPT_TRIANGLELIST,0,2);  

   
   D3DDevice->EndScene();

   D3DDevice->SetTexture(0,NULL);//Switch the texture off

   D3DDevice->Present( NULL, NULL, NULL, NULL );

}

91) Bold areas show additions.

92) Next you need to get an image (.bmp file) and save it in the same directory as the current project, call it pic2.bmp

93) You can now run your project and your image (texture) should appear on the square as shown below.
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Part 10: Making a picture a resource

94) Very little change needed in the main program, simply select Project then Add Resource from the tool bar.
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95) Select Import.
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96) Ensure that your picture file is placed into your project directory, or else you know the path to the picture.
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97) Select the relevant image i.e. pic2.bmp.

98) Your image may be opened up on the screen for editing if it is then click the first tab to return to your code.
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99) Now amend the line in your code indicated below.

D3DXCreateTextureFromFile( D3DDevice, "pic2.bmp",&D3DTexture);

to

D3DXCreateTextureFromResource(D3DDevice, NULL,MAKEINTRESOURCE(IDB_BITMAP1),&D3DTexture);

100) Re-run the program and you should notice that the texture is now attached to the surface.

The IDB_BITMAP1 is the name that the IDE has given to your picture resource.

Part 11: Creating a cube

101) To create our square we used:

squarevertex actualsquarevertex[6] =

{

 { -1, -1, -1, 0,1 },


 { -1,  1, -1, 0,0 },

   
 {  1,  1, -1, 1,0 },


 {  1,  1, -1, 1,0 },


 {  1, -1, -1, 1,1 },


 { -1, -1, -1, 0,1 }

};
102) Which had the effect of creating the 2d square image shown below.
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103) To create a square we must utilise the Z aspect of coordinates, with that we mean the depth.

104) The front and back are ok, we can say the back is at Z (1) and the front is Z (-1) or plane –1 and 1 as shown below.





105) The left and right are a little more tricky as some of the edges are connected to the front i.e. plane –1 and the other are connected to the back i.e. plane 1.

106) Shown below are all of the coordinates for the cube. Remember the first 3 columns are X,Y and Z  the last 2 will be used later for the texturing.

squarevertex actualsquarevertex[] ={

  //Front


{ -1.0f,  -1.0f, -1.0f,0.0f,1.0f },

   
{ -1.0f,  1.0f,  -1.0f, 0.0f,0.0f },

   
{ 1.0f,  1.0f, -1.0f, 1.0f,0.0f },

   
{ 1.0f,  1.0f,  -1.0f, 1.0f,0.0f },


{ 1.0f,  -1.0f, -1.0f, 1.0f,1.0f },


{ -1.0f,  -1.0f, -1.0f,0.0f,1.0f },

//Back


{ 1.0f,  -1.0f, 1.0f,0.0f,1.0f },


{ 1.0f,  1.0f,  1.0, 0.0f,0.0f },

 
{ -1.0f,  1.0f, 1.0f, 1.0f,0.0f },

    
{ -1.0f,  1.0f, 1.0f, 1.0f,0.0f },


{ -1.0f,  -1.0f, 1.0f, 1.0f,1.0f },


{ 1.0f,  -1.0f, 1.0f,0.0f,1.0f },

//Top


{ -1.0f, 1.0f, -1.0f,0.0f,1.0f },


{ -1.0f, 1.0f, 1.0, 0.0f,0.0f },

    
{ 1.0f,  1.0f, 1.0f, 1.0f,0.0f },

    
{ 1.0f,  1.0f, 1.0f, 1.0f,0.0f },


{ 1.0f,  1.0f, -1.0f, 1.0f,1.0f },


{ -1.0f, 1.0f, -1.0f,0.0f,1.0f },

//Bottom


{ 1.0f, -1.0f, -1.0f,0.0f,1.0f },

    
{ 1.0f, -1.0f, 1.0, 0.0f,0.0f },

    
{ -1.0f,  -1.0f, 1.0f, 1.0f,0.0f },

    
{ -1.0f,  -1.0f, 1.0f, 1.0f,0.0f },


{ -1.0f, -1.0f, -1.0f, 1.0f,1.0f },


{ 1.0f, -1.0f, -1.0f,0.0f,1.0f },

//Left


{ -1.0f, -1.0f, 1.0f,0.0f,1.0f },

    
{ -1.0f, 1.0f, 1.0, 0.0f,0.0f },

    
{ -1.0f,  1.0f, -1.0f, 1.0f,0.0f },

    
{ -1.0f,  1.0f, -1.0f, 1.0f,0.0f },


{ -1.0f, -1.0f, -1.0f, 1.0f,1.0f },


{ -1.0f, -1.0f, 1.0f,0.0f,1.0f },

//Right


{ 1.0f, -1.0f, -1.0f,0.0f,1.0f },


{ 1.0f, 1.0f, -1.0, 0.0f,0.0f },

    
{ 1.0f,  1.0f, 1.0f, 1.0f,0.0f },

    
{ 1.0f,  1.0f, 1.0f, 1.0f,0.0f },


{ 1.0f, -1.0f, 1.0f, 1.0f,1.0f },


{ 1.0f, -1.0f, -1.0f,0.0f,1.0f }

};
107) Because you have added more vertices to your structure you must update the memory allocation and the triangle list as shown below.

void InitialiseVertexBuffers(void)

{


VOID* vb_vertices;


D3DXMATRIX view_matrix;


D3DXMATRIX matProj;

    
InitialiseTexturing();//Call texturing procedure


D3DDevice->SetRenderState(D3DRS_LIGHTING,FALSE);

    
D3DDevice->CreateVertexBuffer(36*sizeof(squarevertex),0,



D3D9T_CUSTOMVERTEX,D3DPOOL_DEFAULT,&D3DVertexBuffer,NULL);
The following changes to be made as well:

void DisplaySquare(void)

{

    D3DXMATRIX matWorld;

    D3DXMATRIX trans_matrix;

    D3DXMATRIX rot_matrixx;

    D3DXMATRIX rot_matrixy;

    D3DXMATRIX rot_matrix;


//First line simply blankets the screen with a colour of our choice

    D3DDevice->Clear( 0, NULL, D3DCLEAR_TARGET, D3DCOLOR_XRGB(0,0,0), 1.0f, 0 );//Changed Lines

    D3DDevice->BeginScene();//lets device know we are about to begin rendering



D3DDevice->SetFVF(D3D9T_CUSTOMVERTEX);



D3DDevice->SetStreamSource(0,D3DVertexBuffer,0,sizeof(squarevertex));



D3DXMatrixRotationY(&rot_matrixy,0.5);



D3DXMatrixRotationX(&rot_matrixx,0.00);



D3DXMatrixMultiply(&rot_matrix,&rot_matrixx,&rot_matrixy);



D3DXMatrixTranslation(&trans_matrix,1.0f,0.0f,0.0f);



D3DXMatrixMultiply(&matWorld,&rot_matrix,&trans_matrix);

      
        D3DDevice->SetTransform(D3DTS_WORLD,&matWorld);



D3DDevice->SetTexture(0,D3DTexture); //Incorporate the texture



D3DDevice->DrawPrimitive(D3DPT_TRIANGLELIST,0,12);  

   D3DDevice->EndScene();

   D3DDevice->SetTexture(0,NULL);//Switch the texture off


//The next line of code flips the contents of the back buffer to the screen.


D3DDevice->Present( NULL, NULL, NULL, NULL );//Show what we have drawn

}

108) Do not worry about understanding the last addition of code concerning Matrix Manipulations, it will be explained in a subsequent part of this course.
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The code up to this point can be found in Appendix 1B

Appendix 

Appendix 1A

#include "stdafx.h"

#include <d3d9.h>

#include "example1.h"

LPDIRECT3D9 D3DNew=NULL;

LPDIRECT3DDEVICE9 D3DDevice=NULL;

void InitialiseDirect3D();

HWND hWnd;

struct squarevertex{ //Structure used to hold data on corners(vertices) of polygon.

    FLOAT x, y, z, rhw; 

    DWORD color;        

};

squarevertex actualsquarevertex[6] ={

    { 320,  240, 0, 1, RGB(255,255,255) },
//Bottom left corner triangle 1

    { 320,  140, 0, 1, RGB(255,255,255) },
//Top left corner triangle 1

    { 420,  240, 0, 1, RGB(255,255,255) },
//Bottom right corner triangle 1

    { 320,  140, 0, 1, RGB(255,255,255) },
//Triangle 2

    { 420,  140, 0, 1, RGB(255,255,255) },
//Triangle 2

    { 420,  240, 0, 1, RGB(255,255,255) }
//Triangle 2

};

LPDIRECT3DVERTEXBUFFER9 D3DVertexBuffer=NULL;

#define D3D9T_CUSTOMVERTEX (D3DFVF_XYZRHW|D3DFVF_DIFFUSE)

void InitialiseVertexBuffers(void); //function to initialise the vertex buffers

void DisplaySquare(void); //Function to actually display the square

HINSTANCE hInst; // current instance

BOOL InitInstance(HINSTANCE, int);

LRESULT CALLBACK
WndProc(HWND, UINT, WPARAM, LPARAM);

int APIENTRY _tWinMain(HINSTANCE hInstance,HINSTANCE hPrevInstance,LPTSTR lpCmdLine,int nCmdShow)

{


WNDCLASSEX wcex;


ZeroMemory(&wcex,sizeof(wcex));


wcex.cbSize = sizeof(wcex); 


wcex.style


= CS_OWNDC;


wcex.lpfnWndProc
= (WNDPROC)WndProc;


wcex.hInstance

= hInstance;


wcex.hIcon


= LoadIcon(hInstance, (LPCTSTR)IDI_EXAMPLE1);


wcex.hCursor

= LoadCursor(NULL, IDC_ARROW);


wcex.hbrBackground
= (HBRUSH)(COLOR_WINDOW+2);


wcex.lpszClassName
= "Getting Started With Windows";


wcex.hIconSm

= LoadIcon(wcex.hInstance, (LPCTSTR)IDI_SMALL);


RegisterClassEx(&wcex);


if (!InitInstance (hInstance, nCmdShow)) 


{



return FALSE;


}


InitialiseDirect3D();


InitialiseVertexBuffers();


while (true) 


{



MSG msg;



if (PeekMessage(&msg,0,0,0,PM_REMOVE)) 



{




if(msg.message==WM_QUIT)





return msg.wParam;




TranslateMessage(&msg);




DispatchMessage(&msg);



}



DisplaySquare();


}


return -1;

}

BOOL InitInstance(HINSTANCE hInstance, int nCmdShow)

{

   hInst = hInstance; // Store instance handle in our global variable

   hWnd = CreateWindowEx(WS_EX_TOPMOST,"Getting Started With Windows", TEXT("Getting Started WIth Windows"), WS_POPUP,   0, 0, 640, 480, NULL, NULL, hInstance, NULL);

   if (!hWnd)

   {

      return FALSE;

   }

   ShowWindow(hWnd, SW_SHOWDEFAULT);

   UpdateWindow(hWnd);

   return TRUE;

}

LRESULT CALLBACK WndProc(HWND hWnd, UINT message, WPARAM wParam, LPARAM lParam)

{


PAINTSTRUCT ps;


HDC hdc;


RECT rect;


switch (message) 


{


case WM_PAINT:



hdc = BeginPaint(hWnd, &ps);



GetClientRect (hWnd,&rect);



SetTextColor(hdc,255);



SetBkColor(hdc,0);



DrawText(hdc,"My First Program",-1,&rect, DT_SINGLELINE | DT_CENTER|DT_VCENTER);



EndPaint(hWnd, &ps);



break;


case WM_KEYDOWN:



PostQuitMessage(0);



break;


case WM_SETCURSOR:



SetCursor(NULL);



break;

    case WM_DESTROY:  //mainly for releasing the pointers to the DirectX Objects



D3DDevice->Release(); 



D3DNew->Release();



PostQuitMessage(0);

        break;


default:



return DefWindowProc(hWnd, message, wParam, lParam);


}


return 0;

}

//Initialises Direct3D Most of this code stays the same for your directX Programs      

void InitialiseDirect3D(void) 

{


D3DPRESENT_PARAMETERS D3DParams;


D3DDISPLAYMODE D3DDisplayMode; //Basically gets the users display mode from there desktop


D3DNew = Direct3DCreate9( D3D_SDK_VERSION );//Ensures that the correct version of the SDK is being used


D3DNew->GetAdapterDisplayMode(D3DADAPTER_DEFAULT,&D3DDisplayMode);


ZeroMemory(&D3DParams,sizeof(D3DParams)); 


D3DParams.SwapEffect     = D3DSWAPEFFECT_DISCARD; 


D3DParams.hDeviceWindow  = hWnd;  

D3DParams.BackBufferCount= 1;  //1 Back buffer being used

    
D3DParams.Windowed          = FALSE; //This is a full screen application

    
D3DParams.BackBufferWidth   = D3DDisplayMode.Width; //Set our buffer to the size of 

    
D3DParams.BackBufferHeight  = D3DDisplayMode.Height; //the screen

    
D3DParams.BackBufferFormat  = D3DDisplayMode.Format;


//Actual creation of a direct3D Instance ready for use.  


//Hardware Processing can be changed to software for compatability.


D3DNew->CreateDevice(D3DADAPTER_DEFAULT,D3DDEVTYPE_HAL,hWnd,

             D3DCREATE_HARDWARE_VERTEXPROCESSING,&D3DParams,&D3DDevice);


//Next line fills the screen with blue


D3DDevice->Clear( 0, NULL, D3DCLEAR_TARGET, D3DCOLOR_XRGB(0,0,255), 1.0f, 0 );

 //This is the code that actually shows the blue screen


D3DDevice->Present( NULL, NULL, NULL, NULL );

}

void InitialiseVertexBuffers(void)

{

VOID* vb_vertices;

    
D3DDevice->CreateVertexBuffer(6*sizeof(squarevertex),0,



D3D9T_CUSTOMVERTEX,D3DPOOL_DEFAULT,&D3DVertexBuffer,NULL);

    
D3DVertexBuffer->Lock(0,sizeof(actualsquarevertex), (void**)&vb_vertices,0);   



memcpy(vb_vertices, actualsquarevertex, sizeof(actualsquarevertex) );

D3DVertexBuffer->Unlock();

}

void DisplaySquare(void)

{


//First line simply blankets the screen with a colour of our choice


D3DDevice->Clear( 0, NULL, D3DCLEAR_TARGET, D3DCOLOR_XRGB(0,0,0), 1.0f, 0 );//Changed Lines


D3DDevice->BeginScene();//lets device know we are about to begin rendering



D3DDevice->SetFVF(D3D9T_CUSTOMVERTEX);



D3DDevice->SetStreamSource(0,D3DVertexBuffer,0,sizeof(squarevertex));



D3DDevice->DrawPrimitive(D3DPT_TRIANGLELIST,0,2);


D3DDevice->EndScene();//Lets device know rendering has finished.


//The next line of code flips the contents of the back buffer to the screen.


D3DDevice->Present( NULL, NULL, NULL, NULL );//Show what we have drawn

}

Appendix 1b

#include "stdafx.h"

#include <d3d9.h>

#include <d3dx9.h>

#include "example1.h"

LPDIRECT3D9 D3DNew=NULL;

LPDIRECT3DDEVICE9 D3DDevice=NULL;

void InitialiseDirect3D();

void InitialiseTexturing(void);

HWND hWnd;

struct squarevertex{ //Structure used to hold data on corners(vertices) of polygon.

    FLOAT x, y, z; 

    FLOAT tu,tv;        

};

squarevertex actualsquarevertex[] ={

  //Front


{ -1.0f,  -1.0f, -1.0f,0.0f,1.0f },

   
{ -1.0f,  1.0f,  -1.0f, 0.0f,0.0f },

   
{ 1.0f,  1.0f, -1.0f, 1.0f,0.0f },

   
{ 1.0f,  1.0f,  -1.0f, 1.0f,0.0f },


{ 1.0f,  -1.0f, -1.0f, 1.0f,1.0f },


{ -1.0f,  -1.0f, -1.0f,0.0f,1.0f },

//Back


{ 1.0f,  -1.0f, 1.0f,0.0f,1.0f },


{ 1.0f,  1.0f,  1.0, 0.0f,0.0f },

    { -1.0f,  1.0f, 1.0f, 1.0f,0.0f },

    { -1.0f,  1.0f, 1.0f, 1.0f,0.0f },


{ -1.0f,  -1.0f, 1.0f, 1.0f,1.0f },


{ 1.0f,  -1.0f, 1.0f,0.0f,1.0f },

//Top


{ -1.0f, 1.0f, -1.0f,0.0f,1.0f },


{ -1.0f, 1.0f, 1.0, 0.0f,0.0f },

    { 1.0f,  1.0f, 1.0f, 1.0f,0.0f },

    { 1.0f,  1.0f, 1.0f, 1.0f,0.0f },


{ 1.0f,  1.0f, -1.0f, 1.0f,1.0f },


{ -1.0f, 1.0f, -1.0f,0.0f,1.0f },

//Bottom


{ 1.0f, -1.0f, -1.0f,0.0f,1.0f },

    { 1.0f, -1.0f, 1.0, 0.0f,0.0f },

    { -1.0f,  -1.0f, 1.0f, 1.0f,0.0f },

    { -1.0f,  -1.0f, 1.0f, 1.0f,0.0f },


{ -1.0f, -1.0f, -1.0f, 1.0f,1.0f },


{ 1.0f, -1.0f, -1.0f,0.0f,1.0f },

//Left


{ -1.0f, -1.0f, 1.0f,0.0f,1.0f },

    { -1.0f, 1.0f, 1.0, 0.0f,0.0f },

    { -1.0f,  1.0f, -1.0f, 1.0f,0.0f },

    { -1.0f,  1.0f, -1.0f, 1.0f,0.0f },


{ -1.0f, -1.0f, -1.0f, 1.0f,1.0f },


{ -1.0f, -1.0f, 1.0f,0.0f,1.0f },

//Right


{ 1.0f, -1.0f, -1.0f,0.0f,1.0f },


{ 1.0f, 1.0f, -1.0, 0.0f,0.0f },

    { 1.0f,  1.0f, 1.0f, 1.0f,0.0f },

    { 1.0f,  1.0f, 1.0f, 1.0f,0.0f },


{ 1.0f, -1.0f, 1.0f, 1.0f,1.0f },


{ 1.0f, -1.0f, -1.0f,0.0f,1.0f }

};

LPDIRECT3DVERTEXBUFFER9 D3DVertexBuffer=NULL;

LPDIRECT3DTEXTURE9 D3DTexture=NULL; //Create new instance of a Texture

#define D3D9T_CUSTOMVERTEX (D3DFVF_XYZ|D3DFVF_TEX1) // (only amend this line)

void InitialiseVertexBuffers(void); //function to initialise the vertex buffers

void DisplaySquare(void); //Function to actually display the square

HINSTANCE hInst;







// current instance

BOOL



InitInstance(HINSTANCE, int);

LRESULT CALLBACK
WndProc(HWND, UINT, WPARAM, LPARAM);

int APIENTRY _tWinMain(HINSTANCE hInstance,HINSTANCE hPrevInstance,LPTSTR lpCmdLine,int nCmdShow)

{


WNDCLASSEX wcex;


ZeroMemory(&wcex,sizeof(wcex));


wcex.cbSize = sizeof(wcex); 


wcex.style


= CS_OWNDC;


wcex.lpfnWndProc
= (WNDPROC)WndProc;


wcex.hInstance

= hInstance;


wcex.hIcon


= LoadIcon(hInstance, (LPCTSTR)IDI_EXAMPLE1);


wcex.hCursor

= LoadCursor(NULL, IDC_ARROW);


wcex.hbrBackground
= (HBRUSH)(COLOR_WINDOW+2);


wcex.lpszClassName
= "Getting Started With Windows";


wcex.hIconSm

= LoadIcon(wcex.hInstance, (LPCTSTR)IDI_SMALL);


RegisterClassEx(&wcex);


if (!InitInstance (hInstance, nCmdShow)) 


{



return FALSE;


}


InitialiseDirect3D();


InitialiseVertexBuffers();


while (true) 


{



MSG msg;



if (PeekMessage(&msg,0,0,0,PM_REMOVE)) 



{




if(msg.message==WM_QUIT)





return msg.wParam;




TranslateMessage(&msg);




DispatchMessage(&msg);



}



DisplaySquare();


}


return -1;

}

BOOL InitInstance(HINSTANCE hInstance, int nCmdShow)

{

   hInst = hInstance; // Store instance handle in our global variable

   hWnd = CreateWindowEx(WS_EX_TOPMOST,"Getting Started With Windows", TEXT("Getting Started WIth Windows"), WS_POPUP,

      0, 0, 640, 480, NULL, NULL, hInstance, NULL);

   if (!hWnd)

   {

      return FALSE;

   }

   ShowWindow(hWnd, SW_SHOWDEFAULT);

   UpdateWindow(hWnd);

   return TRUE;

}

LRESULT CALLBACK WndProc(HWND hWnd, UINT message, WPARAM wParam, LPARAM lParam)

{


PAINTSTRUCT ps;


HDC hdc;


RECT rect;


switch (message) 


{


case WM_PAINT:



hdc = BeginPaint(hWnd, &ps);



GetClientRect (hWnd,&rect);



SetTextColor(hdc,255);



SetBkColor(hdc,0);



DrawText(hdc,"My First Program",-1,&rect, DT_SINGLELINE | DT_CENTER|DT_VCENTER);



EndPaint(hWnd, &ps);



break;


case WM_KEYDOWN:



PostQuitMessage(0);



break;


case WM_SETCURSOR:



SetCursor(NULL);



break;

    case WM_DESTROY:  //mainly for releasing the pointers to the DirectX Objects



D3DDevice->Release(); 



D3DNew->Release();



PostQuitMessage(0);

        break;


default:



return DefWindowProc(hWnd, message, wParam, lParam);


}


return 0;

}

//Initialises Direct3D Most of this code stays the same for your directX Programs      

void InitialiseDirect3D(void) 

{


D3DPRESENT_PARAMETERS D3DParams;


D3DDISPLAYMODE D3DDisplayMode; //Basically gets the users display mode from there desktop


D3DNew = Direct3DCreate9( D3D_SDK_VERSION );//Ensures that the correct version of the SDK is being used


D3DNew->GetAdapterDisplayMode(D3DADAPTER_DEFAULT,&D3DDisplayMode);


ZeroMemory(&D3DParams,sizeof(D3DParams)); 


D3DParams.SwapEffect     = D3DSWAPEFFECT_DISCARD; 


D3DParams.hDeviceWindow  = hWnd;  


D3DParams.BackBufferCount= 1;  //1 Back buffer being used

    D3DParams.Windowed          = FALSE; //This is a full screen application

    D3DParams.BackBufferWidth   = D3DDisplayMode.Width; //Set our buffer to the size of 

    D3DParams.BackBufferHeight  = D3DDisplayMode.Height; //the screen

    D3DParams.BackBufferFormat  = D3DDisplayMode.Format;


//Actual creation of a direct3D Instance ready for use.  


//Hardware Processing can be changed to software for compatability.


D3DNew->CreateDevice(D3DADAPTER_DEFAULT,D3DDEVTYPE_HAL,hWnd,

             D3DCREATE_HARDWARE_VERTEXPROCESSING,&D3DParams,&D3DDevice);


//Next line fills the screen with blue


D3DDevice->Clear( 0, NULL, D3DCLEAR_TARGET, D3DCOLOR_XRGB(0,0,255), 1.0f, 0 );

 //This is the code that actually shows the blue screen


D3DDevice->Present( NULL, NULL, NULL, NULL );

}

void InitialiseVertexBuffers(void)

{


VOID* vb_vertices;


D3DXMATRIX view_matrix;


D3DXMATRIX matProj;

    InitialiseTexturing();//Call texturing procedure


D3DDevice->SetRenderState(D3DRS_LIGHTING,FALSE);

    D3DDevice->CreateVertexBuffer(36*sizeof(squarevertex),0,



D3D9T_CUSTOMVERTEX,D3DPOOL_DEFAULT,&D3DVertexBuffer,NULL);

    D3DVertexBuffer->Lock(0,sizeof(actualsquarevertex), (void**)&vb_vertices,0);   



memcpy(vb_vertices, actualsquarevertex, sizeof(actualsquarevertex) );

    D3DVertexBuffer->Unlock();


D3DXMatrixLookAtLH(&view_matrix,&D3DXVECTOR3(0.0f,0.0f,-10.0f),










&D3DXVECTOR3(0.0f,0.0f,0.0f),










&D3DXVECTOR3(0.0f,1.0f,0.0f));


D3DDevice->SetTransform(D3DTS_VIEW,&view_matrix);


D3DXMatrixPerspectiveFovLH(&matProj,D3DX_PI/4,1.33,1.0f,100.0f);


D3DDevice->SetTransform(D3DTS_PROJECTION,&matProj);

}

void DisplaySquare(void)

{


D3DXMATRIX matWorld;


D3DXMATRIX trans_matrix;

    D3DXMATRIX rot_matrixx;

    D3DXMATRIX rot_matrixy;

    D3DXMATRIX rot_matrix;


//First line simply blankets the screen with a colour of our choice


D3DDevice->Clear( 0, NULL, D3DCLEAR_TARGET, D3DCOLOR_XRGB(0,0,0), 1.0f, 0 );//Changed Lines


D3DDevice->BeginScene();//lets device know we are about to begin rendering



D3DDevice->SetFVF(D3D9T_CUSTOMVERTEX);



D3DDevice->SetStreamSource(0,D3DVertexBuffer,0,sizeof(squarevertex));



D3DXMatrixRotationY(&rot_matrixy,0.5);



D3DXMatrixRotationX(&rot_matrixx,0.00);



D3DXMatrixMultiply(&rot_matrix,&rot_matrixx,&rot_matrixy);



D3DXMatrixTranslation(&trans_matrix,1.0f,0.0f,0.0f);



D3DXMatrixMultiply(&matWorld,&rot_matrix,&trans_matrix);

     
D3DDevice->SetTransform(D3DTS_WORLD,&matWorld);



D3DDevice->SetTexture(0,D3DTexture); //Incorporate the texture



D3DDevice->DrawPrimitive(D3DPT_TRIANGLELIST,0,12);  

   D3DDevice->EndScene();

   D3DDevice->SetTexture(0,NULL);//Switch the texture off


//The next line of code flips the contents of the back buffer to the screen.


D3DDevice->Present( NULL, NULL, NULL, NULL );//Show what we have drawn

}

void InitialiseTexturing(void)

{


//A few functions for controlling aspects of the texture.


//The last 2 are important and relate to the quality of the image 


//especially if you use point instead of line.


//Change them around with a detailed texture and see what happens.


D3DDevice->SetTextureStageState(0,D3DTSS_COLOROP,   D3DTOP_SELECTARG1);


D3DDevice->SetTextureStageState(0,D3DTSS_COLORARG1, D3DTA_TEXTURE);


D3DDevice->SetTextureStageState(0,D3DTSS_ALPHAOP,   D3DTOP_DISABLE);


D3DDevice->SetRenderState(D3DRS_LIGHTING,FALSE);


//Easily done here we simply create our texture from our file.


D3DXCreateTextureFromResource(D3DDevice, NULL,MAKEINTRESOURCE(IDB_BITMAP1),&D3DTexture);

}
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