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Game Programming Game Programming
O Graphic O API(Application Program Interface)
Sound & Video = HAL(Hardware Abstraction Layer), HEL(Hardware Emulation

Layer)
0 3D Graphics API
= DirectX, OpenGL, Java3D, etc
J o O Game Design Software
2Aw% (Scrlptlng) m DarkBasic, Game Maker, 3D GameStudio, RPG Maker, MUSEN,
AF&-2} Q1E #| o] 2= (User Interface) et
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]

O =8 (Physics)

O 213 A5 (Artificial Intelligence)
o U E$ = (Networking)
o
]
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Game Programming

Game Programming

o A Az
= Higher level interface
Sprite based
Isometric
Full 3D
Higher level modeling concepts
Sprites, Solids, Characters (articulated), ...
g gasdel 7l As
Mini map, Multiple views, Overlays, Special effects

Game Design Software
http:/ /www.gamediscovery.com/game-design/game-design-
software.asp

Game Engine
http:/ /en.wikipedia.org/wiki/List_of_game_engines

0 Sound & Video
w AbEO] FFR A S SHE E R cluesE AFEER Al
= AR*E format
Wave, AIFF (high quality, lots of memory, fast)
MP3 (high quality, compressed, slower)
MIDI (lower quality, very low storage, limited, adaptable)
CD (Very high quality, fast, limited to background music)
m AREE EA A A
Mixers (hidden in the HAL), Buffer management, Streaming sound
m Special sound features
Positional sound (possibly with Dolby surround)
Adaptive music (DirectMusic)
m AREE A2
EES RN EE

Game Programming

Game Programming

o Al
w Al AIE 7HA AL Al ZEl ol &
w A el A Slolo] o] FoiA AeSs 5
Zeloloi/h the At A S sha ek A2 RE
= Finite State Machine (FSM), Path Finding, Flocking, ...
O Physics
w AA B A EE AR A Al s o)A
= Collisions, terrain changes, water effects, particle system, ...
o QPR Aol A T8 AR 0.2 ALE (A3 A8
%)

= Havok, PhysX (NovodeX $-<; 1 %)

O AR&2F I # o] 2~
» Configuration, game data's 2] ¥3}5 A3l Q)+
= Menus'} online help 55 A&
O Configuration System
w St=9o] 224 (hardware specs)oll &5 7|5
w A Fdolo] 2] A& (player preferences)el 25
O Online Help
w A EdololE BT 9T
= Players never read the documentation! We}4] o5+ 7Fesh
7lele] 2t 3 % online helpt w=-o] . Al o] H3a) & 5
online help= <] 1 U] §-0] Wolx.
w I o 2 sk o] (55 sPHE T T2 A S A) overlay 3l 4]
Hols

rie

715




Game Programming

O Game Data
= "A game is a database with a fancy interface"
= Resources
graphics models (sprites, characters)
sounds, music
images, backgrounds, video

Level description / Game status / List of events

User profile

Game Programming

O Event Handler
m 5-E22] Al o] event-based model S AF-&-3}aL Q)
Events7} A 719 Al statusoll whak Al 2] g0
= Events
User input, Collisions, Timers (controlled by the logic), 5

oo

v 5}

=1

Game tokens 2. & A 4. state diagrams (finite-state machines) 2}

interaction matricesZ A}-8-3) 4] behaviorE ¥ 3.

= Timing
=g o] ZA 9] frame rateS A&
= Higher chance of sudden drop in speed
= Old games run way too fast (100 fps versus 50, or less)
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Game Program Structure

O Game Loop
= Draw playing area (need a way of representing levels)
= Draw players in playing are
= Do
Read key press, joystick, etc..
[Read from Network]
[Process Al]
Update player positions
Process power-ups (double speed, the ability to walk on water, lava,
or acid, the ability to jump higher or fall like a feather,...)
Check for collisions
Update score, status, etc...
Redraw player positions
= Loop until game ends
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Game Program Structure

O Game End
= Die screen
= Check High score and update table
m Show high scores

= Return to start up phase or Main menu

O Game Introduction

12




What Is DirectX?

O DirectX+ MicrosoftAloll A Windows &3 A A = 9] 3¢
st=9o] A1 11485 A< SDK (Software Development
Kit)

0 DirectX®] 3 A ¥ % 19951 F-ykel] 72,

O DirectX7} 7l 8] 7 2 7= ol Al Ald 7 dke] 7] dko]
%+ W57 ComponentE Al &3l 15 = stolw 4+

A 84S E 5 AR S A8

o 7]=2] Windows Al el A o] AH =< =1 s
=9 L5 wmEA A7 7] A8 v A

0 DirectXs= GDI (Graphic Device Interface) 2} il 3h+=
A QB Ho| 25 AFokA Bl vtE st=do] &
A2 = e AlA e g 7SS g
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What Is DirectX?

O DirectXT Al 71EA=0ll Al 1145 st=9¢ 3D
N dl, e 71 599 FAH 7155wk 41
A2 /A 5 = @Y API (Application
Programming Interface)& A&

o FIEg 7]yke] AFEo] A 283, ¥t 2, 37
fImlo] M, Heke = AL, U B9 5 e v T of
Pl TR A7) 9@ o] Hi g e
28

0 #] & DirectX”7} 3 ¥ = <= 471 9] API(Application
Programming Interface) - = DirectDraw, DirectSound,
DirectInput, DirectPlay - 7} A/ 1 ¥ AA| 7, f 12 o] =4
DirectX ol A = Direct3D7} 715 o] Al 2}o] B 28] ¢
7|5 0] B = wHAe A
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What Is DirectX?

‘ S8 m2 ) {Application) ‘

r
HIcER

Direct 3D

F

GDI
(Graphic Device Interface)

Tmmediate Mode

F

F
Video
DirectDraw
Device Driver

F F r

sl e ate o
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DirectX SDK Components

O DirectX header and libraries

O DirectX component DLL (run-time)

O DirectX API (&8 Z 213 <1 E o] )
O Sample applications and source codes

o 21 9] Fugk e e E (utility)

16




Components of DirectX Components of DirectX

O DirectSetup O DirectSound
n ADAZS &A 8Fa v E el =] AF8-8F= API » A& o] 2 E 9} background music
= 2 DirectX M A A A&} Aot Lot 7] Al = WAV 32 A
0 DirectX Graphics = EHA A EE A AT Ao e A A A
) = .
= 12 output 1% B 0 DirectMusic
« 23091 3309 =23 1e)s 2710k W SlAkE 5 ole] el A, 0 o i Al
= DirectDraw 3} ] 2] - I soundtracle B4 %1 4
+ Direct3D - s A3 A7kl 9HF 4l s S0l F 4 9lon] T pitch, tempo,
. . e volume&] ¥ 3o o} 42715
= Direct3D extension (D3DX) utility library

0O DirectInput 0 DirectShow

 AFg7F inputTHe ¥ o] Wl E A 7] = 5974 52 streaming audioS H.U} WHE £ 22 Uh B AT
B 7|HE, -2, AlD I =, 20| 2~H, force-feedback 5 4 #H A A = AVI, MP3, MPEG, ASF <l 4] ¢l
O DirectPlay O DirectAnimation
= Network #] €1 o HopwE 29 9GS AE] 8 AL EE e U
How Is DirectX Put Together? The Architecture of DirectX
O DirectX’= COM 7| %ol v}E+S T 11 91 S O DirectX:= API®} HAL (Hardware
= DirectX A= 14 S=910] 4§ Bek G4 758 4 Abstraction Layer) o] V1192 % "4
A e %9, O API layert HAL# &5}
= A} 28 DirectX M 7l0] &A1 5615 2 vl 7 02 A A o | gl glof o} BAS 3
ST E o] AP S X9l | Dreced A7) | o HAL (Hardware Abstraction
o COM (Component Object Model) [ Hordwars Astracton Layer ] Eaée—l‘__)Lg (;]:Fi %112_ Oj\/]o 7&:;} 7 }1 s
MA = 2= o] Di EALLE S 9= Device Driver Interface 3
) %%EAQ;]?M@ $ O] DirectX S AFE & 7 31 interface e — Mak=) 2 2}043 D}Oiay SERRE
= COM 717 9lnbd o 2 o] 2= wlo] 24 2 E € DLL 5l 2 74 9. HEVIeEAER T e
= COM A= ]”‘E—% access}= interface AH8-S 273 <] o HEL (Har dware Emulation La er)%
COM Z A Qtell thefst ¥ 4 9] interfaced <= 715 St o] 7} A 8HA] Stk
m C++, C#, Visual Basic 5 TF 3t 7l o] AL8-715 ]-gflﬂ OJAHOEN 5 73

2o A Mﬁm @& o sl
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DirectX Installation

O DirectX SDK (November 2007)

O It contains the DirectX Runtime and all DirectX software

required to create DirectX compliant applications in
C/C++ and C#

O http://www.microsoft.com/downloads/details.aspx?Fa
milyld=4B78 A58 A-E672-4B83-A28E-
72B5E93BD60A &displaylang=en

O Quick Details

File Name:dxsdk_november2007.exe

Version:9.21.1148

Date Published:10/26/2007

Language:English

Download Size:427.8 MB

21

DirectX9 Installation

O Microsoft Visual Studio .NET 2005 A %] &} 7|
0 DirectX SDK (November 2007) A %]} 7]

= http:/ /www.microsoft.com/downloads/ details.aspx?Familyld
=4B78 A58 A-E672-4B83-A28E-72B5E93BD60A &displaylang=en

O VisualStudio .NET®l| DirectX9 header 3% ¥} library
72 AAS}H]
B S SSASIIZAE U L2 SVC+H+ T E E g
n X33 O E g <C:\DXSDK>\Include 7}

n ;1—0 Eﬁia% Oi-‘ ia‘i]Ea(ﬂ <C:iDXSDK>\Lib F7t

BERE DR DS CIRENE EACE
[ ]

slel x|+ +]

a8,
; AENEA §E0s B S0 DS 24V A 48N 2RELD 2

L) HE

DirectX9 Installation

O Library
= d3d9.ib 7] ¥
»  d3dx9.lib &8 g7} b4 E‘%ﬂﬂ odo] Az g
»  winmm.lib Elo] ™ &4 59 A8-S 95 T
oA TS =387 98l d3d9.lib d3dx9.1lib winmm.lib
g}ol KN J.ixﬂlzoﬂ \'—Hﬂ
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AulF Ql win32 T2 13 L%

O RegisterClassEx() = A staLx} ot =59 S
5
0 CreateWindow ()= ¢ %=-9- A4

o0 ShowWindow(), UpdateWindow()Z 9 %=9& 3}
A

2

|

O GetMessage(), TranslateMessage(), DispatchMessage() =
o] F-o) Xl WAl A] T3 ’“6}}
o WAA FEE Ve B 22098S T8

24




Win32 Program 2} <]

o 9% Z 2 (window class)

o HAIA] (Message)

#include "stdafx. h"

LRESULT CALLBACK WndProc(HWND, UINT.
WPARAM. LPARAM]):

RegisterClassEx(&weex):

hwnd = CreateWindow(szAppName.
"SimpleWindows Program”.

) ) ) WS OVERLAPPEDWINDOW,
typedef struct { typedef struct { int APIENTRY WinMain(HINSTANCE hinstance. W USEDEFAULT. CW USEDEFAULT
UINT cbSize; HWND hwnd; '“NS'I"‘;N‘“';‘Pre"]““a“‘:e‘ Show) ¢ 500. 500. NULL. NULL. hnstance. NULL):
LPSTR IpCmdLine. int nCmdShow) {
UINT style; UINT message; : MSG e WN  weex:
ty 4 8¢ HWND hwnd: MSG msg: WNDCLASSEX weex: ShowWindow(hwnd, nCmdShow);
WNDPROC lpanndProc; WPARAM wParam; static char szAppName[] = "SimpleWinProg"; e
X UpdateWindow(hwnd).
int cbClsExtra; LPARAM IParam; ) o
int cboWndExtra; DWORD time; weex.chSize = sizeofl WNDCLASSEX); while (GetMessage(&msg, NULL, 0, 0)) {
! ’ weex.style = CS_HREDRAW | CS_VREDRAW: IranslateMessage(&mse):
HINSTANCE hinstance; POINT pt weex. IpfaWndProc = (WNDPROC) WndProc: Dispm‘ll\. Icsm;(&ms:}.'
HICON hlcon; } MSG, weex.chCIsE = weex.cbWndExtra = 0; } T -
HCURSOR hCursor,' weex.hlnstance = hmstan:_:e_: ; refurn msg.wParam;
weex.hlcon = Loadlcon(NULL.JDI_APPLICATION): v
HBRUSH heraCkground; o T/] H]— O] Ea 13J|4 (DC, Device weex hCursor = LoadCursorNULL, IDC_ARROW); !
LPCTSTR IpszMenuName; Context) weex.hbrBackground = (HBRUSH)
. . . CreateSolidBrsh{RGB(66, 66, 111)):
LPCTSTR lpszClassName; o GDI  (Graphics  Device rcex IszM e =NULL:
HICON hI Sm: weex. lpszMenuName = NULL:
consmy Interface) weex IpszClassName = szAppName:
} WNDCLASSEX, weex. hlconSm Loadleon{NULL,
IDI_APPLICATION):
25 26
Your First DirectX Program
LRESULT CALLBACK WndProc(HWND hwnd, UINT default:
|11ess;|ge1.‘;\-\li;\f\}l\Tll’;:"i:i:;m'l. return DefWindowProc(hwnd, message,
. 1 i NT =
HDC hde: i wParam. IParam); [m }_’;i }]—1 E /\H i Eﬂ_”g 7]
ATNTSTRU . ' J - ST
PAINTSTRUCT ps: W—_— w3l U SR e ST AE
T =2 0 3 o
switch (message) { } m IRAE O]ES examplel o] = TR~ ZTRAE "BZg)
case WM_PAINT: = Agsitt

hde = BeginPaint(hwnd. &ps):
SelectObject(hde. GetStockObject{WHITE _PEN)):
MoveToEx(hde, 0, 250, NULL):
LineTo(hde, 250, 250);
EndPaint(hwnd. &ps):
break:

case WM CHAR:
if (wParam =="q") {

PostQuitMessage(0):

!
break:

case WM _DESTROY:
PostQuitMessage(0);
break; \\

=
B 2 E 9 A Visual C++->Win32-> Win32 X 2 A E
=

s mAs R AE A4 F 5

MFC ISAP|
=2 DLL

O &R Y= Z2n
w1 JIEt E2HE
(3 Visual Studio 34

(3 Visual Python Projects
2HE

Wind2 22 28 ZT2T# T = [HE Wind2 Z2HEQLICH

LE] [<OIE TE>
ALY [ =] EUEE)..
TEME WA X0 2

= T EE) =g L | =gg |
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Your First DirectX Program

w o8& T AAS ekl “Windows 58 L=
ZRAE'S AU Fop WES FE e
AL Rl ZRAETL ) s oixl A H

ER g™ MF -
O 203t WEL @ S0T10 SR S SOIRHM VAW S8 $E 00 | D

il @ AERLc

28 2008 85 Cha s A1g:
& Windows 28 2208
28 ==1a 4% 2§ gE LLIE0) il

~ DLLIDY

B BHI=RR ()
20hEE:

U TRHEE)

=

F

e e SEW

Your First DirectX Program

o Windows Z =5 37}
- R g

#w

7h e 19 5 S ER A Crr 5l

o
) =2 =2
Ae x|t o 2 314 o] F 5 winmain.cppetil 915t d7]

tﬂ—‘—‘"rf‘:}

A &t

2 - examplel

"R

& i Wisual T+

Cos =4 THES BRELICH

OI&(N):

fwinrain. c
QAL [fexample 19 SOHED|(B)...

/f Include the Windows header file that's needed for all Windows applications
#include <windows.h>

HINSTANCE hInst; ff global handle to hold the application instance

HWND wndHandle; /7 global variable to hold the window handle

ff forward declarations
bool infthindow( HINSTANCE hInstance );
LRESULT CALLBACK WndProc( HWND, UINT, WPARAM, LPARAM };

/f This 1s winmain, the main entry point for Windows applications
int WINAPT WinMain{ HINSTANCE hInstance, HINSTANCE hPrevInstance, etMessag,e
LPTSTR 1pCmdLine, int nimdShow )
[
/7 Initialize the window
if ( !inithindow( hInstance ) |
return false;

// main message loop:

H36 msg;:

ZeroMemory( &msg, sizeof( msg ) );

while( msg.message!=WM_QUIT ) .
725 oA %) 7} %

gk o7l

ff Check the message queue
while (BetMessage(&msg, wndHandle, 0, 0) )
i

TranslateMessage( &msg );
DispatchMessage( &msg ):

1
return (int) msg.wParam;

Your First DirectX Program

Message Loop

WM_QUITZ f:m% ) 77 4
g pElo] e
e o AF8 A ¢
R
GetMessage &+

ol 715l

DispatChMessagC
9] ‘5‘H ‘5H g r-'l «] gal

ERAAZE B

O InitWindow
B SEITIF WO AL T AT

ofrl

=3 of

rsﬂ

ct.

WNDCLASSEX weex;

f/ Fill in the WNDCLASSEX structure. This describes how the window
/1 will Took to the system

weex.cbSize = sizeof (WNDCLASSEX); // the size of the structure
weex.style = CS_HREDRAW | CS_VREDRAW: // the class style

weex. 1pfnlindProc = (WNDPROC)WndProc;  // the window procedure callback
weex.cbClsExtra =0; // extra bytes to allocate for this class
weex.cbhndExtra =0; // extra bytes to allocate for this instance
weex . hInstance = hlnstance;  // handle to the application instance
weex.hlcon =0; [/ icon to associate with the application

wecex . hCursor = LoadCursor(NULL, IDC_ARROW);// the default cursor
weex . hbrBackground = (HBRUSH)(COLOR_WINDOW+1);  // the background color
weex. 1pszMenulame . = NULL; // the resource name for the menu

weex. 1pszClassName = "DirectXExample"; // the class name being created
weex . hlconSm =0; // the handle to the small icon

RegisterClassEx(&wcex);
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Your First DirectX Program

O CreateWindow
m WindowE& A4 dlal HolFt}

/4 create the window
wndHandle = Createlindow

“DirectXExample”, A4 the window class to use
“DirectXExample”, A the title bar text
WE_OYERLAPPEDWINDOW, A7 the window style
CW_USEDEFALLT, /¢ the starting x coordinate
CW_USEDEFALLT, A4 the starting v coordinate

640, A4 the pixel width of the window
480, /f the pixel height of the windaow
MULL, A4 the parent window: MULL for de
MULL, /¢ the menu for the application:
hinstance, /¢ the handle to the application
HULL J: A4 no values passed to the window

// Make sure that the window handle that is created is wvalid
if {!wndHandle) return false:

/4 Display the window on the screen
ShowW indow(wndHand e, SY_SHOW)
UpdateWindow{wndHandle):

return true

sktop
NULL for none
instance

33

Your First DirectX Program

o WndProc

o A 280 2 RE o] ME(C]E Fol, vh2 ol ME 5)E Ae B,

LRESULT CALLBACK WndProc{HWND hWnd, UINT message, WPARAM wParam, LPARAM IParam)
1

A4 Check any available messages from the queue
switch (message)
{
case WM_DESTROY
PostluitMessage(0);
break:

A7 Always return the message to the default window
/f procedure for further processing
return DefWindowProcihWnd, message, wParam. |Paraml;

34

Your First DirectX Program

I DirectXExample

35

Direct3D Programming

0 Direct3D X 213 of A
1. Direct3D Z4 A A3 A
2. Direct3D t]H}o] 2~ A A
5. Hufolze Y-S a8 <E

O winmain.cpp >~ & 13 o|| DirectX header file= 57}
#include <d3d9.h>

o A9
LPDIRECT3D9 pD3D; // Direct3D 2 4]
LPDIRECT3DDEVICEY pd3dDevice; // Direct3D T} u}o] 2=

O initDirect3D <=5 F7}
// called after creating the window
if (linitDirect3D()

return false; -




Direct3D Programming

O Direct3D 74 A 2344
m Direct3DCreate93 <=+ IDirect3D9 interfaceS YA e A L
TS g
w O] T AN E B2 A %S 4 NULLS g ' g}
IDirect3D9 *Dlrect3DCreate9@3D SDK VERSIOI\D

21 A} 4H-S- D3D_SDK_VERSION &% ] /4

0 IDirect3D9 % H
= GetAdapterCount
Alz=Eo| Q1= ol fiH o 5 E8F T
IDirect3D9 21 E] #| o] 227} Q1 2Bl 23} ) A] F o] 4] A] 2Bl o]
EAskAL Qo E o] & YER = UINT 4k
s 12t aEd o] vt 2 7= 8 o] fE o]t

37

Direct3D Programming

O Direct3D t]H}o] 2~ A A
w D)2 eo] ol HEIE e A% PAE A

u ‘:]H}O])\ﬂ' A E S, sl ol 18 Y& Direct3D WHE 9|
B2 4 9k

HRESULT CreateDevice(UINT Adapter,
D3DDEVTYPE DeviceType,
HWND hFocusWindow,
DWORD BehaviorFlags,
D3DPRESENT_PARAMETERS *pPresentationParameters,
IDirect3DDevice9 ** ppReturnedDevicelnterface);

38

Direct3D Programming

0 CreateDevice2] return #t
m CreateDevice”} A &3 2™, D3D_OKE 8+t

w o7} A7,
D3DERR_INVALIDCALL |4 =9] 5 50|
WA = o] Q1zfol & Q1 gho] Ao Qe
D3DERR_NOTAVAILABLE o] %3] &= &9

D3DERR_OUTOFVIDEOMEMORY ©] %} Direct3D7} 4 2] &
AAshe SRS v aE o] v me vt gloh

golt. dE &5

=1
5
[e]
3.
SIS
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Direct3D Programming

el S A dehA] s

O CreateDevice®] parameters
= Adapter
tZg o] o HEH E YE &= A
D3DADAPTER_DEFAULT:= &4 12} t] &2 o] o] HE <.
= DeviceType
D3DDEVTYPE €73 #H.
= D3DDEVTYPE_HAL: &t=9¢)|°o] 7143} 2 28 3}
= D3DDEVTYPE_REF: Microsoft 2| ¥ &2~ @] 2~ ¥ 7]
= D3DDEVTYPE_SW: &~ X E ¢o] t]ulo] X
m hFocusWindow
Direct3D A X2 EA~E A
= BehaviorFlags
BAAEE oAYA A E A 38}% 4y
FA AP & Al sl 1] B B4 49 #A
E.g. DBDCREATE SOFTWARE_VERTEXPROCESSING
= 2z Ed) 93 FH A& A A3

oZi
ol

],

oy
a

£
et

o)
T

rr
o
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Direct3D Programming

O CreateDevice®] parameters

= PresentationParameters
D3DPRESENT_PARAMETERS %A 2] ¥ 1
2§23 8= 4 A 9] presentation parameter”} 7] &
D3DPRESENT_PARAMETERS d3dpp;
ZeroMemory( &d3dpp, sizeof(d3dpp) );
d3dpp.Windowed = TRUE; // 9 =R =2 23
d3dpp.SwapEffect = DSBDSWAPEFFECT_DISCARD; // BackH ¥ & A}-&
d3dpp.BackBufferFormat = DSDFMT_UNKNOWN;
d3dpp.BackBufferCount =1;
d3dpp.BackBufferHeight = 480;
d3dpp.BackBufferWidth = 640;
d3dpp.hDeviceWindow =wndHandle;

= ppReturnedDevicelnterface
&= ¢ 4= IDirect3DDevice9 interface X Q1B F£4. A

Jehde,

oX,
i
o
f
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Direct3D Programming

o Clear

= GRS ARG Mo AY Y DS e P

ol

b

HRESULT Clear(DWORD Count, const D3DRECT *pRects,
DWORD Flags, D3DCOLOR Color,
float Z, DWORD Stencil);

et

= Count
The number of rectangles that will be cleared

If this value is 0, pRects must be NULL. In this case, the entire viewing
area of the screen will be cleared

If > 0, pRects must point to an array of D3DRECT structures
designating the rectangular areas of the screen to be cleared

42

Direct3D Programming

= Flags
Specifies the buffer to be cleared
Three possible values
= D3DCLEAR_STENCIL
= D3DCLEAR_TARGET
= D3DCLEAR_ZBUFFER

Color
D3DCOLOR value
The color to clear the render target to

= Z
Holds the value to store in the depth buffer
Ranges from 0.0f to 1.0f

Stencil

Holds the value to store in the stencil buffer. When not in use, set it to 0

43

Direct3D Programming

O Present
m Back W ¥ o] 287 WS slAd ¢
WS AW v 2 vy = Aot

i

2Z&dlo] dl =t} Back® ¥ 9]

HRESULT Present(CONST RECT *pSourceRect,
CONST RECT *pDestRect,
HWND hDestWindowOverride,
CONST RGNDATA *pDirtyRegion);

44




Direct3D Programming

= pSourceRect

A pointer to a RECT structure containing the source rectangle to display
from the back buffer. If NULL, the entire back buffer is used

= pDestRect
RECT that contains the destination rectangle
= hDestWindowOverride
The destination window to use as the target area

NULL if you want to use the window specified earlier in the presentation
parameters structure

= pDirtyRegion
The region within the buffer that needs to be updated
NULL to update the whole buffer

Direct3D Programming

O Release
w IR0 2w u D3D 2 A 9 t]ulo] A% released] 2T},

if (pd3dDevice != NULL)
pd3dDevice->Release();

if (pD3D = NULL)
pD3D->Release();
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Changing the Message Loop Init Function
bool initDirect3D{void)
m] GetMessagelf: Uﬂ/\]X]7]- %i-o—?j U:”}\]X]7]_ %01% HHU]_X] ‘ pO30 = WULL:
7‘| -D‘ILFq 1 9\}]\ pd3dDevice = NULL:
o PGEkMessage% Uﬂ }\] ;(] 7}_ %%X = §]_'—C‘)_ :l— _?5: ]j]_i %l—% i;[c;ma;na{ gln;ﬁxn:?eitsncreateg[ 030_SDK_VERSION } ) )
returnd] =T wEbA #| Q1 WA A] FZoq T-E e E e
]:5_1 01 % #‘ 9}]\‘:} S;D;TRI;E;?eppresentatlnn paraneters structure Setting the app in
ESENT_PARAMETERS d3dpp: ©
lsmnem?ry( &d!?‘np, sizsn‘[ d3dpp\) ) \/Vl.ndO\Ned mOde
Egﬁﬁ:u::g:i:@ lﬂﬁiﬁswnv{wml,ulsuun; \Nith 640x480 rcsolution

if (PeekMessage(&msg, NULL, 0, 0, PM_REMOVE)) {
TranslateMessage(&msg);
DispatchMessage(&msg);

}

else {
render();

a7

d3dpp. BackBufferformat = D3DFMT_UNKNDKN:
d3dpp. BackBufferCount = 1;

d3dpp. BackBufferHeight = 480;

d3dpp. BackBufferkidth 6407

d3dpp. hDeviceWindow

oo

wndHandle;

/1 Create a default DirectX device W 11 k N t

1F( FAILED( pD3D->CreateDevice( DIDADAPTER_DEFAULT, ould make 1t run
exdiandie, on most platfm ms
D3DCREATE_SOFTHARE_VERTEKPROCESSING,
&d3dpp,
&pdidDevice } ) )

{

return false;
} 48
return true;




Render Function

void render{void)

[/ Check to make sure you have a valid Direct3D device
if( NULL == pd3dDevice )
return;// Clear the back buffer to a blue color
pd3dDevice->Clear( 0, NULL, D3DCLEAR_TARGET,
D30COLOR_XRGB( 0,0,255 ), 1.0f, 0 );

[/ Present the back buffer contents to the display
pd3dDevice->Present( NULL, NULL, NULL, WULL );

Clearing the screen
with blue color
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CleanUp Function

void cleanlp (void)
{
/] Release the device and the Direct3D cbject
if( pdidDevice != NULL )
pdidDevice-»Release( );

if( pD3D != NULL )
pD3D->Release( );
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Adding the DirectX Libraries
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M DirectXExample
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Taking the Game Full Screen

Taking the Game Full Screen

O Fullscreen 91 %= L2151 0 & W=7
O Fullscreens W& WA 9 =9 2~E Y& vt

wndHandle = CreateWindow (“DirectXExample”,
“DirectXExample”;
WS_OVERLAPPEDWINDOW,
CW_USEDEEAULT,
CW_USEDEFAULT,
640,
480,
NULL,
NULL,
hlnstance,
NULL);

Change to
WS_EX_TOPMOST | WS_POPUP | WS_VISIBLE
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O initDirect3DE<=9ll 5] D3ADPRESENT PARAMETERS2]
BackBufferFormat®} Windowed = v} t}.

if (bFullScreen)

{
d3dpp.BackBufferFormat = D3DFMT_X8R8GSBS;

d3dpp.Windowed = FALSE;
Represents 32bit format
8bit red, 8bit green, 8bit blue,
and 8bits are unused
d3dpp.BackBufferFormat = D3ADFMT_UNKNOWN;]

d3dpp.Windowed = TRUE;
} Just use the current setting
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Video Modes and Formats

Video Modes and Formats

o T esh=e] AW B

O IDirect3D9::GetAdapterldentifier
= IDirect3D9 S1Ej s o] 27} QIAE 28} Al Aol A A =5l
EAska A 22 A sl ofHHE 7=t

HRESULT GetAdapterldentifier(UINT Adapter, DWORD Flags,
D3DADAPTER_IDENTIFIER9 *pldentifier);

= returngt<
53S9, D3D_OK= =t
AdapterA ghol ¥ 9 944 49, Flags7} Q12 7153 1Akl 4
I+ pldentifier7} NULL 22 247] €7} P R E 77
91 7 9-+= D3DERR_INVALIDCALLE ER=

’
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® parameter
Adapter
- T Qs O 2aZe o] o B vhekul = A5
= D3DADAPTER_DEFAULTE @7 12} t]2=Z g o] o] A o]t}
= HAghS 00] 3 FH ] 42 IDirect3D9:GetAdapterCount & &2 ¥H=
o= 5E 1 W gk
Flags
= D3DADAPTER_IDENTIFIER9 ©] WHQLLevel W E A4Sk flag
* D3DENUM_WHQL_LEVEL ¥+ 0 & A4, | ZEZS
= D3DENUM_WHQL_LEVEL £ A4 3}, o] &= OJE1 Li°ﬂ HE&a,
Microsoft® Windows® Hardware Quality Labs (WHQL)<] Al i—r
ZAE der=a 4 9l

pldentifier
= D3DADAPTER_IDENTIFIERY 34| o] ZRIE & oYX & 7] &3}=
A )7} A ATk
= Aol 9= o HE o] 5= o] 9] & Adapter® A skd o] T2A=
0o] H4 =t
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Getting the Display Modes for an Adapter

Getting the Display Modes for an Adapter

O IDirect3D9::GetAdapterModeCount
= OHE R o] & 7he g agHo]l RES 5 s EH

UINT GetAdapterModeCount(UINT Adapter, DSDFORMAT Format);

lm

o}

AN

w returngt> A A g o] H o] t] A& H o] RES] 7 E &
® parameters
Adapter
= TxEg o] o YHE e = A
= D3DADAPTER_DEFAULT @4 13} t] =& | o] o] fiEj o}
Format
= D3DFORMATE AH-&-dh= W B o] 223 A et
= Fasgt xS A ¥ IDirect3D9:EnumAdapterModes & A}-§-3HC}.
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O IDirect3D9::EnumAdapterModes
w o] 75 ¢ o] 9 ¥ = D3DDISPLAYMODES &4 7] ¢t}

HRESULT EnumAdapterModes(UINT Adapter, DSDFORMAT Format,
UINT Mode, D3DDISPLAYMODE *pMode);

® returnit-
ol oI = A5 AH8 T 7 9= B9 D3D_OKE == th
Adapter7} A 28l 9] T ~F-g o] o] Y E] 9] 4= o] o] A,
D3DERR_INVALIDCALLE E#]3:th
Bz AYH A G2, A LW 2 stEo] 7HEEE
Ab-g-3F = ¢l 7 9= D3DERR_NOTAVAILABLES & &5t}
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Getting the Display Modes for an Adapter

References

O IDirect3D9::EnumAdapterModes

® parameters
Adapter
= A7 vl ofHEE UEhllE A5
= D3dADAPTER_DEFAULT+: &4 14} t] =& o] o] Ef o]t}
Format
= o] & 7tset A xu
= &3 L9 D3DEMT_X8R8GSBS, D3DFMT_ASRSGSBS,
D3DFMT_A2R10G10B10, D3ADFMT_X1R5G5B5, D3DFMT_A1R5G5B5,
D3DFMT_R5G6B5
Mode
= o E 9 X=F UEplT 0~ GetAdapterModeCount”’} &2
1S %k”}XH A A Tl aFdo] RE QU AE AT I
pMode
= gaZg o] =9 w4, 7} 2 4+ D3DDISPLAYMODE & o] t}. width,
height, refresh rate, format 59| 4 & A3 3}

s

gt
7} a1}

For
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O http://www.monstertv.co.kr/board/content.asp?bd=b_codec&nu
m=5&page=1&kind=&keyword= DirectX A7}

O http:/ /www.gameis.org/Korean/Game_Dx/ About-DX.htm
DirectX 471

O http:/ /telnet.or.kr/directx/ graphics/reference/d3d/d3dreference.
htm Direct3D C/C++ reference
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