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o Game programming

O DirectX

O DirectX installation

O Win32, DirectX, Direct3D examples
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Graphic

Sound & Video

=12| (Physics)

P& X|= (Artificial Intelligence)
HE3 (Networking)

A EE (Scripting)

AF Xt Q1B 0| A (User Interface)
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Game Programming

O API(Application Program Interface)

m HAL(Hardware Abstraction Layer), HEL(Hardware Emulation

Layer)
o 3D Graphics API
m DirectX, OpenGL, Java3D, etc
0 Game Design Software

= DarkBasic, Game Maker, 3D GameStudio, RPG Maker, MUSEN,

etc




Game Programming

o AY AT
m Higher level interface
Sprite based
Isometric
Full 3D
Higher level modeling concepts
Sprites, Solids, Characters (articulated), ...
CHQFSH C|AZE 0| 7|5 A2
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

Game Programming

o Sound & Video

= AZEO[ FIIZ AMAYS SUS, TS cluesE MREZ

M-S

m AF2E 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)
ME2E SA| T

Mixers (hidden in the HAL), Buffer management, Streaming sound
Special sound features

Positional sound (possibly with Dolby surround)

Adaptive music (DirectMusic)
AHRE HE

MZ2/o|L} 2| AL

Game Programming

o Al
= A AIE 7HX| 2 AYE0|E XA
= A oA S20]01] HThY S St OHX]
Z20]0{7} CHE AMEfar A} S ot ACh= A4S |RE
= Finite State Machine (FSM), Path Finding, Flocking, ...
o Physics
= 2N 2HE0 FARSH 22|82 ddE AlZ20]M
m Collisions, terrain changes, water effects, particle system, ...
= UEHSE AJOM = S35 MetH o2 AL (= TE ALESHA|
®a)

= Havok, PhysX (NovodeX =& HH)

Game Programming

O AFEAL QIE{H O] &
= Configuration, game dataSo| H3IE FA|8tD QS
m MenusL} online help 52 H&
o Configuration System
m SIEQ0| 2™ (hardware specs)0f| &FE = 7|5
= Al S20]0{2| 3% (player preferences)of S
O Online Help
= AY S 0|05 EF= A
= Players never read the documentation! [t2tA{ O}F ZHCHSH
A ol2t sf = online help =20] &. A 0| SH & =5
online help= X| % L 0| ZO}Zl.
= gutqo 2 ofH 2|0f (3 SHHECH CHEA o M) overlaydh Af
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Game Programming

o Game Data
= "A game is a database with a fancy interface"
= Resources
graphics models (sprites, characters)
sounds, music
images, backgrounds, video
m Level description / Game status / List of events
m User profile

Game Programming

o Event Handler
m C{EE9| AHQO| event-based modelS ARSI QL
EventsZt 47| A & statusOf 2t A ATl LS
= Events
User input, Collisions, Timers (controlled by the logic), &
Game tokens@ 2 4. state diagrams (finite-state machines)}
interaction matrices& At Al behaviorE E3E.
= Timing
SIEQ O XHA|C| frame rateS AtE
= 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
Show high scores
Return to start up phase or Main menu

o Game Introduction

12




What Is DirectX?

O DirectX= MicrosoftAto| A Windows 2 XA E et
SIEQIOIX| @ IS A Y SDK (Software Development

Kit)

DirectX2| & HR| &2 19954 T
DirectX7} 72 &l HIZ2 WX A A 7H o
7|8t0| £|= w1t ComponentE H&df 1

Sutoj| 7

-6—'_ :|_AO7H|:H- 2}_740 |:||.|: AOIE

O

—

o= L=
7|Z2] Windows A YO M =|Cie| ZE=¢ =& ?2
=8 S5 WaA JHAIZ]7] TloH Lt
DirectX= GDI (Graphic Device Interface
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What Is DirectX?

O

DirectX= A& HEASOAH 2ds PE%I01 3D
tEE, M2E FtE §)°f gdE 7SS 20 g4

HI/AEE 5= Q= EH API (Appl|cat|on
Programming Interface)& X|&

2EF IHJQI AR EHO|A i, H[C[2, 3XH:
OfL|{mo]d, Mtz Ar2E, HERA S BE|O|E[0
Bet mzaae AMAI7|7| 93t 7|etol g s S
Ilol-x-"

& DirectX7} 2R LY S [[H'— 471 2| API(Application
Programming Interface) - & DirectDraw, DirectSound,
Directlnput, DirectPlay - 7} K HEF}X| T FOY 0| EE
DirectX0j M= Direct3D7} F7t&| 0§ 71|OI 2to| 2 2{2| 9|
7|s0| B S8y
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What Is DirectX?

S8 Tz (Application)

r

GDI

F
EIEE!

(Craphic Device Interface)

Direct 3D

Tmmediate Mode

r

r
Video
DitectDraw
Device Driver

r F

HT g SHE Yo
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DirectX SDK Components

O OoOooao

DirectX header and libraries

DirectX component DLL (run-time)
DirectX APl (S8 =212 9l 0lA)
Sample applications and source codes
3 2 et FE2|E| (utility)
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Components of DirectX

o DirectSetup

= A YXMEE 2FYSt BiZSH=0 AFESHE AP

m XAl DirectX HHM M3t AX|SIEE EotFE 7|5 A&
o DirectX Graphics

» 2% output A2

w 2KHR X EE20F JefE X7(eF X sidE & d2fHE 2H
A

= DirectDraw 3tHK 2|

= Direct3D

m Direct3D extension (D3DX) utility library

o Directlnput
= AREX} input2tEEl Of Rl EX 2

= 7|EE, OFRA, HYUIE, XO|AEl force-feedback S QK|
NE
o DirectPlay 1

= Network X| &

Components of DirectX

o DirectSound
m AR E O|™ E 9t background music
= WAV I}+2 x| &
= O AFREE X8 X|of CHot M2 XA
o DirectMusic
» S Q| soundtrackS MM x| &
w HO{T AlZHO| R A2|E EO0E 5 A2 M E&= pitch, tempo,
volume?| H3l0|| M2} HETts
o DirectShow
n SYAM =2 streaming audio2 ELCHWE £ 2 O &= N2
= AVI, MP3, MPEG, ASF I} X| ¢
o DirectAnimation
= HCHHEE T2 SHAE Helsh7| s At

o
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How Is DirectX Put Together?

O DirectX= COM 7|=0| HIE S &1 S
m DirectX= ME2 1485 SIEY 0 A
HZ 7tsst=s X[ 3.
= MZ2 DirectX H{TO0| SA|Z|0j= H HTEZ 7 Ust A
AmEY 0 M2 XY
o COM (Component Object Model)
= COM ZiX|= & X=0| DirectXE A% £= Q= interface
Moz ANE.
= COM x|z YErE oz A|AHIO| 2X|AHE DLL oY E Fd &,
= COM ZiX|= A EE accessol= interface AFE S 7% SFLO|
COM ZHH| otof CtYst A Q| interfacea = 7}s.
m C++, C#, Visual Basic S CIFst 7§ Et10] AR 7S
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The Architecture of DirectX

o DirectX.= API2} HAL (Hardware
Abstraction Layer) 0| HIE S 2

4
| Game Application | o API |ayerE HAL% %_6|_0:|
— T 1= (MY
[ Haawars apsmecion e | 0 HAL (Hardware Abstraction
Device Driver Interface ‘ Layer)E -6_|-E-?_‘I|O19| 7|-_J_II\_ 7|%J_—II-
m2 7 7t 412 )

Video Graphic Hardware ‘

LR B2 Crokst 5l =g)ofo]

M VlsE MEE = ARE

o HEL (Hardware Emulation Layer)=
SIEQO 7 K| ™BHA| Xot= 7|s&
AlZgojdgteoz ) £
MABRIOM ASEX| 5 = A=
Hl22td X S| 4. DirectX8.0
Ol MEEA E3.




DirectX Installation

DirectX9 Installation

o DirectX SDK (Feb 2010)

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?Fami
lyID=2c7da5fb-ffbb-4af6-8c66-
651cbd28cal5&displaylang=en

0 Quick Details

File Name:DXSDK_Feb10.exe
Version:9.28.1886

Date Published:2/5/2010
Language:English

Download Size:554.6 MB
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O Microsoft Visual Studio .NET 2008 A X|5}7|
O DirectX SDK (Feb 2010) M X|35}7|

®  http://www.microsoft.com/downloads/details.aspx?FamilyID=2
c7da5fb-ffbb-4af6-8c66-651cbd28cal5&displaylang=en

o VisualStudio .NET 20080]| DirectX9 header It 1}
library A2 HZAS}H|
 ER>ZHS>OTRNE QI E2N-SVC++ CIHEZ|
s ZTOlY C|AHE2|0| <CWDXSDK>Winclude 37}

= g2lolEpig|mbel o] <C:WDXSDK>WLib =7}

BERE

<
L =
S5 EERTANEIS wo SU DEE 34N D 8V IRELD, B 2

DirectX9 Installation

UHIHOl win32 2% X

o Library
= d3dalib 7| &
= d3dx9lib K83t gt
= winmm.lib E}0| &= 59| AIRE -C,>_|6H e
= Ol ZEOAS YTty Q8) d3d9.
oels Z2HE 2

Il
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O RegisterClassEx() 2 MHSt0X} = =29 SafjA
=2
o

CreateWindow() 2 2= M

o ShowWindow(),UpdateWindow() 2 & =2 E =zt H
HA|

O GetMessage(), TranslateMessage(), DispatchMessage() 2
O|RO{T HAIX| R 43

O HAX] 22 &5 HAHLIE 4@ Z2O-MS 3=

O

24




Win32 Program %£t/d 0f

o xS A (window class)
typedef struct {
UINT cbSize;
UINT style;
WNDPROC IpfnWndProc;
int cbClsExtra;
int coWndExtra;
HINSTANCE hlnstance;
HICON hlcon;
HCURSOR hCursor;
HBRUSH hbrBackground;
LPCTSTR lpszMenuName;
LPCTSTR lpszClassName;
HICON hIconSm;
} WNDCLASSEX;

o OA[X] (Message)

typedef struct {
HWND hwnd;
UINT message;
WPARAM wParam;
LPARAM |Param;
DWORD time;
POINT pt;

} MSG;

o C|HO|A 29 (DC, Device
Context)

o GDI (Graphics Device
Interface)
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#include "stdafi h"

LERESULT CALLBACK WndProc(HWND, UINT.

WPARAM, LPARAM]).

it APIENTRY WinMain(HINSTANCE hinstance.
HINSTANCE hPrevinstance,
LPSTR IpCmdLine, int nCmdShow) {
HWND hwnd: MSG msg: WNDCLASSEX weex:
static char szAppName|] = "SunpleWinProg":

weex.cbSize = sizeoff WNDCLASSEX):

weex.style = C5_[IRCDEAW | C5_VRLEDRAW:
WK, A}n‘u WiidPioc = {“'NDPROC} W
weex cbCIsExma = 0 weeX.cbWndExira = 0;

weex.hnstance = hinstance:

Ciue

weex.hlcon = Loadlcon(NULL.JD1_APPLICATION):

weex hCursor = LoadCursor(NULL, IDC_ARROW):

weex hibrBackground = (HBRUSH)
CreateSolidBrush(RGB(66. 66, 111)).

weex.lpszhMenuName = NULL:

weex [pszClassName = szAppName:

weex.iconSm = Loadicon{NULL.

IDI APPLICATION):

RegisterClassEx{&wcex);

hwnd = CreateWindow(szAppName,

"SimpleWindows Program”,
WS_OVERLAPPEDWINDOW,
CW_USEDEFAULT, CW_USEDEFAULT,
500, 500, NULL. NULL. hinstance. NULL):

ShowWmdow(hwnd, nCmdShow),

WA wwet
L praaie W mdow i ingj.

while (GetMessage(&msg. NULL. 0. 0)) {
TranslateMessage(&msg):
DispaichMessage(&msg):

H

refnm IIISg.\l’pEI]'!Ill:
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LRESULT CALLBACK WndProo(HWND hwnd. UINT
message. WPARAM wParam.
LPARAM IParam) |
HDC hdec:
PAINTSTRUCT ps;

switch (message) {
case WM_PAINT:
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);
H
break:
case WM _DESTROY:
PostQuitMessage(0):
break: \\

default:
return DefWindowProc(hwnd. message.
wParam, 1Param);

1
i

return 0;

Your First DirectX Program

O EEI'"E AHE |:||-57|

= OwO0fA The- >AHE ”+57|—>E§HE

u J.LEX‘IIE Ol

M ==4e

£33
+ 1 JIEF EEB“E
[ Wisual Studio &

Wind2 2& S8 ZEOH E= [HE Wini2 ZEHERLICH

WEL [<iE gEs
EETEE [f# <] z0EIE).
EZME M HR WIS B

3 FHHISIE) ] s | sew |

28




Your First DirectX Program

p SEZEOH HAHS MEESID "Windows 88 = 1" “Hl
ZDEHE'S MEst 3 DR HES SECE 13 50 H|FY
AgCools ¥ Z2HET} 8 ) SHS 0l Aef7t Eict

Your First DirectX Program

m TENE->A

7
hge 7
ol
=

rx
i
s H

2|2 HESA C++ It
inmain.cpp2tl €25t &7|

[e] =X
==

TZANZE 2E47.

return (int} msg.wParam;

SR =IO EN —
0| ETHCT WS SS ITOE SR S8 ITORNM NAW S ES |
=228 AR, D
=8 E0OE 88 OEE Y- w i Wisual C++ @
& Windows 28 Z2I@W)
s o0 ey 2§ 88 ITIEO) I C("Cpﬂsi%‘
 DLLD) '
~ BE BHOIZIRNE) @
R a8 WO
P8 EoEE) o
r p
P ..Ea =
A2 MHAN ZEEY o
o A2 RS TELIT, S
OISy b
AL [fHfexample 1 ZOHEII(B)..
oy | e | =Ew |
270 - LS | c8z |
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ff Include the Windows header file that's needed for all Windows applications . .
FIENESHERER Your First DirectX Program
HINSTANCE hInst; /I global handle to hold the application instance
HWND wndHandle: /{ global variable to hold the window handle I ‘tW d
o ini INaow
ff forward declarations
— o
bool initiindow( KINSTANCE hinstance ): n 22T ML 2 EtAZE SEO|0F SiCt
LRESULT CALLBACK MndProc( HWND, UINT, WPARAM, LPARAM ): M L
essage Loop
WHOCLASSEX weex;
ff This is winmain, the main entry point for Windows applications
Ik WENAFL Wivsiatn( HI:;'::::EW “g";f?"“-i”tl"sg“:gn{ “p;“'“m”“' etMessage &= /{ Fi11 in the WNDCLASSEX structure. This describes how the window
pumdLine. int ninoahow = S [ will Took to the system
[ Initialize the wind \A/M_QUITE }_EAl-OEF [[H 77|-x| wcex.cbSize = sizeof (WNDCLASSEX); [/ the size of the structure
/1 Inftialize the window TZ 0| B E AKX weex.style ~ CS_HREDRAW | CS_VREDRMW: // the class style
if ( !inithindow( hInstance ) ) . .
) = X1 El Sk A}'-Q—Xl' weex. 1pfrlindProc = (WNDPROC)WndProc;  // the window procedure callback
return false; —ﬁ- = = < weex.cbClsExtra =0; /] extra bytes t i
p— . H ytes to allecate for this class
o._lj\_o| |—|’ weex.chhndExtra =0; // extra bytes to allocate for this instance
/f main message loop:
MSE msg: Al A HI |:|.”A| X| = 7| E}'El weex.hInstance = hinstance;  // handle to the application instance
i —a = = : : . A
. .hIcon = 0; // icon to associate with the application
ZeroMemory( &nmsg, sizeof( msg ) ); LA b
while( nsg.messagal=HM_QUIT ) Geot‘lllvleHSSTgte %l-[;ill_t| ?‘”fl I| weex.hCursor = LoadCursor(NULL, IDC_ARROW);// the default cursor
( 'ﬁ' Ch~ _<50|_ INPNP weex . hbrBackground = (HBRUSH)(COLOR_WINDOW+1);  // the background color
77 Check the message queus oo 4o AKX 7 X‘i CrE| weex. 1pszMenuName . = NULL; // the resource name for the menu
while (GetMessage(imsg, wndHandle, 0, 0) ) HA= OT D'” | | |' == weex.1pszClasshame = "DirectXExample"; // the class name being created
| [[H7]|.I| _E'l_él;l- |:H 7| wcex.hLconSm =0; /1 the handle to the small icon
TranslaieMessage( &msg ); . SFA RegisterClassEx(dwcex):
DispatchMessage &msg ): Dlspatchl\/lessage [=] TO“
* olg 3i S AR R=R
1 32




Your First DirectX Program

o CreateWindow
» WindowZ MM3}0 2 0o|FCH

/4 create the window
wndHandle = Createllindow(

“DirectXExample”, ¢ the window class to use
“DirectXExample”, £f the title bar text
WE_OVERLAFPEDWINDOW, A4 the window style

CUW_USEDEFAULT, /¢ the starting = coordinate
CW_USEDEFALLT. /¢ the starting v coordinate

640, A7 the pixel width of the window

430, /¢ the pixel height of the window

HULL, ¢ the parent window; MULL for desktop
MULL, /¢ the menu for the application: MULL for none
hinstance, /¢ the handle to the application instance
HULL 3 A4 no ovalues passed to the window

/¢ Make sure that the window handle that is created is valid
if {!wndHandle} return false

/¢ Display the window on the screen
ShowWindow{ wndHand e, SW_SHOW)
Updatelindow{ wndHandle

return true;
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Your First DirectX Program

o WndProc
u A|ABICZEH OHE(ME S0, ORA O|HIE §)
2|t

LRESULT CALLBACE WndProcCHWND h¥nd, UINT message, WPARAM wParam, LPARAM |Param)
{

]

A4 Check any avalilable messages from the queue
switch (message)
{
case WM_DESTROY:
PostQuitHessage(0)
break:

Af Always return the message to the default window
/¢ procedure for further processing
return DefWindowProcihWnd, message, wParam, |Param);
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Your First DirectX Program

I DirectXEzample
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Direct3D Programming

O Direct3D T2 13 O K|
1. Direct3D ZHX|| MM
2. Direct3D C|H}O|A AdA
3 ClHRO|AO] O2BE O3 E

O winmain.cpp Z 21240 DirectX header fileg F7}
#include <d3d9.h>

o MO
LPDIRECT3D9 pD3D; // Direct3D 23|

LPDIRECT3DDEVICEY pd3dDevice; // Direct3D C|HIO|A

O initDirect3D &£ F7}
// called after creating the window
if (linitDirect3D())

return false; 6




Direct3D Programming

O Direct3D ZHK| A4 M

m Direct3DCreate9&t4== IDirect3D9 interfaceE MM 1
Z=AZHS BIESIC.

= O] g7t MO 2 22|X| EUAS 42 NULLS 2| EH ot
IDirect3D9 *DlrectSDCreate9@3D_SDK_VERSION), D

OIX}2tS D3D_ SDK VERSIONOE 7

O IDirect3D9 T H
m GetAdapterCount
Al2gof A= H-EES| =& S2{=Ch
IDirect3D9 QIE{I|O| A7} QIAE AT &l A|™O|AM A|AHO|
EXot AE O EH 2| +=5 LIEtL = UINT gk
= 1Xt C[AE2|0] TR 7tE7F =2 O MEO|LCY.
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Direct3D Programming

o Direct3D C|HIO|A AN
m C|AZER 0| {HEHE LIEIL 7| Tt HXIE M dotCt
L E|H§ |A7f¢3)5'5._§— |, 2t™0j| J24Z& CHZ Direct3D 2 E0|
=3%Z AL

HRESULT CreateDevice(UINT Adapter,
D3DDEVTYPE DeviceType,
HWND hFocusWindow,
DWORD BehaviorFlags,
D3DPRESENT_PARAMETERS *pPresentationParameters,
IDirect3DDevice9 ** ppReturnedDevicelnterface);
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Direct3D Programming

o CreateDeviceQ| return 4}
= CreateDevice7} d23M oM, D3D_ OKE ==Lt
= 027} 47| H,

D3DERR INVALIDCALL MM EQ| Z0| £F0|CL 0E &
HAME2l QIXtof £20l g0l 8L U= B2

D3DERR_NOTAVAILABLE 0| ZHX|= 203 H2| 2 K| YtX| %L,

D3DERR_OUTOFVIDEOMEMORY 0| Zf2 Direct3D7} X 2|2
HAISHED S=¢t CAZ20] =227 Gt
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Direct3D Programming

o CreateDeviceQ| parameters
= Adapter
CIAZE2 0| O{HHE LIEIL = M=
D3DADAPTER_DEFAULT= A 1K} CIAZ2|0] O{RHE .
m DeviceType
D3DDEVTYPE € Hg HIH.
= D3DDEVTYPE_HAL: 3tE9|0f 7p&1} 2j A E{ S}
= D3DDEVTYPE_REF: Microsoft 2| & A 2jAE 7|
= D3DDEVTYPE_SW: A ZEQ|0f C|HIO|A
= hFocusWindow
Direct3D X2 ZTHAE HAHSl= AR HE
= BehaviorFlags
HEMEE oLl X E AE5s o
R EEE Modts N e 552 Mo HY

E.g. D3DCREATE_SOFTWARE_VERTEXPROCESSING
- ~megofof o3 HH NalS AFect.

40




Direct3D Programming

Direct3D Programming

o CreateDevice®| parameters

= PresentationParameters
D3DPRESENT_PARAMETERS 71 & H|9| ZQIH
M= ZX| Q| presentation parameterZt 7| &
D3DPRESENT_PARAMETERS d3dpp;
ZeroMemory( &d3dpp, sizeof(d3dpp) );
d3dpp.Windowed = TRUE; // 222 EZ A
d3dpp.SwapEffect = D3DSWAPEFFECT_DISCARD; // BackHHIHE At&
d3dpp.BackBufferFormat = D3DFMT_UNKNOWN;
d3dpp.BackBufferCount = 1;
d3dpp.BackBufferHeight = 480;
d3dpp.BackBufferWidth = 640;
d3dpp.hDeviceWindow = wndHandle;

m ppReturnedDevicelnterface
={4t= IDirect3DDevice9 interface L QIE FA. MM =l EHX|
LHEFEHTY.

i

o Clear

- TS AT Moz Y P YB3

b

rir
ok

AL
e

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

= 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
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Direct3D Programming

Direct3D Programming

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

m Color
D3DCOLOR value
The color to clear the render target to
nZ
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
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o Present
= Back HIHO| O2{%l HHZ 2tHO| CIAE2| 0| siF L} BackH{ 2|
&2 M HIE v F= ZA0|Ck

HRESULT Present(CONST RECT *pSourceRect,
CONST RECT *pDestRect,
HWND hDestWindowOverride,
CONST RGNDATA *pDirtyRegion);
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Direct3D Programming

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

O Release
= 2330 T2 [ D3D K|t C|HHO| AL releasedf E L.

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

if (pD3D != NULL)
pD3D->Release();
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Changing the Message Loop Init Function
bool initDirect3D(void)
O GetMessage= HA|X|7} SO T HA|X|7} E0{2 E—
[[H 77|-x| 7| I:_I'El __||_ QAI E_l' pd3dDevice = NULL:
[m] PeekMessageE D'" Al X| 7|‘ Q}lfxl % éll‘ol_l_g- :'5_ Hl-E a}(% ”f[c;ﬁie:e[ ;;:clxn?j:ﬁi;ncreateﬂ[ D3D_SDK_VERSION ) ) )
returndf Z=Ct. 2R O Q1 BIA|X| RZO|M CHE S+
20 & = UL i M s s Setting the app in
ZfrDHerfryl ‘&dsﬁpp. s’.zeu‘[ d3dpp)_; WIndOWed mode
gjggg:h::::i:v: ngﬁsw{rrzc;ulsmu: with 640x480 resolution

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

}

else {
render();
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d3dpp.BackBufferFormat = DIDFMT_UNKNOWN;
d3dpp.BackBufferCount = 1;
d3dpp.BackBufferHeight = 480;
d3dpp.BackBufferkidth —= 6407
d3dpp.hDevicedindow = wndHandle;

/I Create a default DirectX device . ~
1£( FAILED( p3D->CreateDevice( DIDADAPTER DEFAULT, Would make it run
DIDEVTYPEREF,
i ndle. on most platforms
DIDCREATE_SOFTHARE_VERTEXPROCESSING,
2d3dpp,
&pd3dDevice } ) )

return false;
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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,
D3DCOLOR_XRGB( 0,0,255 ), 1.0f, 0 )

// Present the back buffer contents to the display
pd3dDevice->Present{ NULL, NULL, NULL, NULL };

Clearing the screen
with blue color
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CleanUp Function

void cleanllp (void)
{

/[ Release the device and the Direct3D object
if( pd3idDevice != NULL
pd3dDevice-»Release( );

if( pO3D != NULL )
pD3D->Release( };
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Adding the DirectX Libraries

o ZRYE->L R B2

o -
27|12 MEISICH 08|10 S MENSH S d3d9.libE

MENSE = ofgf D=I0M Ol AN
=3 <]
=

= 27}
=AM >0 =
S50 F71etct
examplel =2 H 01l (%
240y [ZE(Debug) BME(P): [ZTE(Win32) 4| 24 BEIFHO)...
FERED] I d43d9.1ib =
e EENEENEEEED] [NES
CIHZ EH 2H0I98E 24
LG/ 08 Bo| Iy
=CE] HU=aN 35 27
s 2IEIE|E B4 DY B3
v = ZH T BE
L U= R=t=T N
MR
EEE
E3 (DL
RE]
e
L #0HET| B8
3 5E DME
CMER A UEE| [ZH 554
=R 3 BH kemel2lib 20 F74 225 ARMLCL 271 B P2 DS
< >
K Cancel Apply Help
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Direct3D Programming

I DirectXExample

52




Taking the Game Full Screen

Taking the Game Full Screen

O Fullscreen I Zz2 2o 2 OIS 7|

o FullscreenE Bt=2{H |2 AEFY S HFERLCL

wndHandle = CreateWindow("DirectXExample”,
“DirectXExample”,

WS_OVERLAPPEDWINDOW,
CW_USEDEFAULT,
CW_USEDEFAULT,

640,

480,

NULL,

NULL,

hlnstance,

NULL);

Change to
WS_EX_TOPMOST | WS_POPUP | WS_VISIBLE
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O initDirect3D&4=0{| Al D3DPRESENT_PARAMETERS9|
BackBufferFormata} WindowedE HfELC}.

if (bFullScreen)

{
d3dpp.BackBufferFormat = D3DFMT_X8R8G8BS;

d3dpp.Windowed = FALSE;
Represents 32bit format

}
else 8bit red, 8bit green, 8bit blue,
and 8bits are unused

d3dpp.BackBufferFormat = D3DFMT_UNKNOWN;

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

Video Modes and Formats

O HIC|RIFIES| ME H7|

o IDirect3D9::GetAdapterldentifier
= IDirect3D9 QIE{B|0| AT} QIAEAB} &l A0 A AlAO|
EMstn AE S2(HQl C|AZ20] HYEHE 7| &L,

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

= returngt&

M3 4R, D3ID_OKE EB{FLCt

Adaptero] 20| 9 2lo| 39, Flags7h 914 Brhst ¢
#e e pIdentIerr7|' NULL =2 M7| 27ts0t O
7|'E|7|_I_ ol 790 - D3DERR INVALIDCALLE %E:i

M OoT T

2 Xl
1=
=

Za
=L
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= parameter
Adapter
= H|T|R7LE C|2E8|0| O{MHE LIEHH= M=
= D3DADAPTER_DEFAULTLE &HAF 1%} C|AZ|0| O X{O|C}.
= X|AZF2 00|11 | CHgt2 IDirect3D9:GetAdapterCountZ =2 =
FHoRSE 12 W g

Flags

= D3DADAPTER_IDENTIFIER9 o] WHQLLevel HH{E A 35}= flag

= D3DENUM_WHQL_LEVELEE=0 S 48, = Eﬂ,\% 0.

= D3DENUM_WHQL_LEVEL 2 X|& &t™, 0] =2 QlEulo] Ha3s,
Microsoft® Windows® Hardware Quality Labs WHQL)Q| M2

FME CH2EEY &= QUCL
pldentifier
= D3DADAPTER_IDENTIFIERO Tt XA ZOIE{ 2 O{HNE 7|ast=
BRI HEYECH
= AAHIO| = O|HEC| = 0|4 2| gt2 Adapter2 X|F5IH O]

TZ&=H&= 00] &t
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Getting the Display Modes for an
Adapter

Getting the Display Modes for an
Adapter

o [Direct3D9::GetAdapterModeCount
= O|RH 2 0|8 7ts¢t LA 0] RE9o| £+8 S2{ELt

UINT GetAdapterModeCount(UINT Adapter, D3DFORMAT Format);

= returngt2 X0t O] HO| C|AEL 0] REQ| =8 F2{&ECt
u parameters
Adapter
- C)AZ 0] O{HEIZ LIEFE M4
= D3DADAPTER_DEFAULTE a4t 1%} ClAE 20| O EO|CH
Format
= D3DFORMATE AtE3%t= HH EFYQ| ZBIS A,
" 5% OIS T ALSE2 M IDirect3D9:EnumAdapterModes&
At SiCH
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o IDirect3D9:EnumAdapterModes
= 0|8 7t53%t O|E{ 2 = D3DDISPLAYMODEES 7 3tCt,

HRESULT EnumAdapterModes(UINT Adapter, D3DFORMAT Format,
UINT Mode, D3DDISPLAYMODE *pMode);

= returngfe
Ol {HHE HXE MEE = U= E2+= D3D.
Adapter7} A|ABIQ| CIAEZ| 0] O{RECQ| 4= O 42| 4
D3DERR_INVALIDCALLE =&{&LCt
HEH 20| X|JIL|X| U2X|, X|HE ZBHOZ SIEQ|Y 7I53HE
Arge = Q= 42 += D3DERR_NOTAVAILABLEE =2{&C}
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Getting the Display Modes for an
Adapter

References

o [Direct3D9::EnumAdapterModes

= parameters

Adapter
= HASH= ClAEL 0] O|HHE LIEIHL = M
= D3dADAPTER_DEFAULTE= &4+ 1K} CIAE2{0] O{HHE O|LC}
Format
= 0|8 7t oAl =By,
= ©F%SH LO2 D3DFMT_X8R8G8B8, D3DFMT_A8R8G8BS,
D3DFMT_A2R10G10B10, D3DFMT_X1R5G5B5, D3DFMT_A1R5G5BS5,
D3DFMT_R5G6B5
Mode
= O{HE{Q| REE LIEILHCE O~ GetAdapterModeCount?t 28{F = LECH
12 W ZItX| o] YoM C|AE 0| ZEQ| QHAE ¥ LTt
AUCH
pMode
= C|AZ70| ZEO| H{Y. 2t R A= D3DDISPLAYMODE & 0|C}. width,
S

=
height, refresh rate, format 52| §E2 & M S$HCt. o

o http://www.monstertv.co.kr/board/content.asp?bd=b_codec&num
=5&page=1&kind=8&keyword= DirectX 27}

o http://www.gameis.org/Korean/Game_Dx/About-DX.htm DirectX
290

o http://telnet.or.kr/directx/graphics/reference/d3d/d3dreference.ht
m Direct3D C/C++ reference
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