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O Game programming

O DirectX

0 DirectX installation

0 Win32, DirectX, Direct3D examples

Game Programming

Game Programming

O Graphic

O Sound & Video

o =2 (Physics)

o 218 %] (Artificial Intelligence)
o UIE$ 2 (Networking)
o 2= HY (Scripting)

0 AF&-2F 18 3| o] 2~ (User Interface)
o 7|3

=

O API(Application Program Interface)
= HAL(Hardware Abstraction Layer), HEL(Hardware Emulation
Layer)
0 3D Graphics API
= DirectX, OpenGL, Java3D, etc
O Game Design Software

m DarkBasic, Game Maker, 3D GameStudio, RPG Maker, MUSEN,
etc




Game Programming

Game Programming

o Al A%

= Higher level interface

Sprite based

Isometric

Full 3D
Higher level modeling concepts

Sprites, Solids, Characters (articulated), ...
thekg O 2 Z o] )% A

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

O Sound & Video
m ARl FFE A S SHiEh GE 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
= Special sound features
Positional sound (possibly with Dolby surround)
Adaptive music (DirectMusic)
w AREE A2
BEY oI} ¥ 2

Game Programming

Game Programming

o Al

A

il

= Al ALE 7HA AL AD EE 0 &
= Al 141011*1 Zefojofe] Ao A ghs ashuAM vk
Zeloloizh the At A9 S sha ek A2 RE
= Finite State Machine (FSM), Path Finding, Flocking, ...
O Physics
w AA G FARSH =2 A ] @S AlEE el
= Collisions, terrain changes, water effects, particle system, ...
o ke A Qo A= 3] ASE 0% AL (i 18] AHgaA

%)

= Havok, PhysX (NovodeX $-< ¥ #1)

ﬂl9~' (o,

o
=

F o,
op

o A8} 91 o] 2
» Configuration, game data's-2] ¥W3}5 FA|31aL Q)+
= Menus'} online help 55 A&
O Configuration System
w St=9o] 224 (hardware specs)ol] 5= 7|5
w A Fdolo] 2] A& (player preferences)el 25
O Online Help
w A FdoloE F=9g
= Players never read the documentation! We}A] o}5= 7Fetsh
Al ol gt 3] %= online help= X=o] . Allo] H3tsl &
online help= #] 4  U]-§-0] Wolx.
w AREA 0 2 st 9fe (F S R T T2 A 3 4]) overlay3ii A
Hols

rie
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Game Programming

0 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

0 Event Handler
w )59 AlQlo] event-based modelS AFHE-3FAL &
Events7} A 7] % 7<) statusell whek A1Q) 1712 Uj§-o
= Events
User input, Collisions, Timers (controlled by the logic), &5

==

iy

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

interaction matricesE AF-8-3ll 4] behaviorE X & 3.

= Timing
St=91 o] ZA ] frame rate s AHE-
= 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

11

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?

0 DirectX: MicrosoftAloll 4 Windows <3 A Al = 9] &t
st=9o] A9 1145 A< SDK (Software Development
Kit)

O DirectX2] 3 HA| 22199510 $1kof| 7],

O DirectX7} 7125 vl 4 & 7z} Al Al 7] Eke]] 7] 1ko]
%= 357} ComponentE Al 33l 1EE st = 7%
M BAE e T UES s e

O 7]<2] Windows Al Yol A H o] A7 =91
Se 252w QA7) 98 e 3

0 DirectXs= GDI (Graphic Device Interface) 2}

il

o

Koo (r

S
Ahgl QB o] A2 A F514 2 vk HE o) B
A2 5 s TS AN el 1 52 3,
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What Is DirectX?

O DirectXT Al 7NEALE0l Al 114 5 st=9 3D

6}
A, A E AR 5)o] ke 758 ek 4
A/ AHEE = &= & API (Application
Programming Interface)& A&
A 7]ure] AFE A 28, vel 2, 379
ofumlold, MetE= Abe =, W ES A 5 HE T T o
Bl m2 9 Y4717 5 s e Bt 7
Al
#| < DirectX”7} 232 5 1= W= 47§ 2] API(Application
Programming Interface) - = DirectDraw, DirectSound,
DirectInput, DirectPlay - 7} A/ 1 ¥ A 7, f 12 o] =4
DirectXl| 4] & Direct3D7} =715 o] Al ¢l 2ol 2] ¢
PESEEREER
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What Is DirectX?

‘ S8 x2 )3 {Application) ‘

e

F r

*

o
2
i}

r

GDI
(Graphic Device Interface)

Direct 3D

Immediate Mode

r

F
Video
DirectDraw
Device Driver

r F r

Ho2 stEHA
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DirectX SDK Components

O DirectX header and libraries

O DirectX component DLL (run-time)

0 DirectX API (58 Z 213 Q€] 3| o] ~)
O Sample applications and source codes

0 2 9 e $2 e (utility)

16




Components of DirectX

O DirectSetup
w AGAAE ¢rdshal ek AF8-5k= API
= 4l DirectX Hﬂ A AT} AA et e s &
O DirectX Graphics

T\_. 7] [€) Zﬂ——g_

Components of DirectX

O DirectSound

= WAV g]_ow Z] oJ
= oA AL ES

m AR-E o] # E 9} background music

ARG Aol e A 2] A

= 1Y output A 2 o Di
w 22k 32k ER Q) e 279k B e & el i Mg 1r;ctql\:lu31c o WA Ao
» DirectDraw S} %] 2] " %4l soundtrackZ 4% | €
= Direct3D N w ezl A7l Bt el E SolE 4 9lem = pitch, tempo,
=] s .9_7 =
= Direct3D extension (D3DX) utility library ) volume®} {3 stol] w}e} =57k
0 DirectInput O DirectShow _
s AL} input?H A F o] Wl E A ) " &9 52 streaming audioS KU} HHE £ E 2 Uh = A g
w 7R E, wh-2 AQ) =, Zo] ¥, force-feedback & o =] A = AVI, MP3, MPEG, ASF 5+<] %] ¢l
O DirectPlay O DirectAnimation
= Network #|-¢ o BohuE 2y FFES A6 A8 Abe = s i
How Is DirectX Put Together? The Architecture of DirectX
O DirectX:= COM 7] <ol vlEHS 511 91 o DirectX*‘;‘ API®} HAL (Hardware
= DirectXi= A _E_T TS St= o] A4 Bk dakE 758 4 Abstraction Layer) o] v}& 0.2 -7

;(—1:. ]_

FE= A9,

m A & DirectX lﬂ ol A H ol
AT E o] Asys x4,

0 COM (Component Object Model)

COM A A| = /N EAHE ©] DirectXE A&

@ z;fdl o7 :rL/H =

COM A= L

COM A A= ]ME—%

COM Z4 A otef T}k

C++, C#, Visual Basic &

- & 2= 9l =

AR -

access3}+= interface AF-&
3k 8] A 9] interface 3= 715
theFst o] A8 7s

AuHoz Qs A

interface

WhA o2 A2l @426 ¥ DLL sl 4 2.
& 87, shte
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a

‘ Game Application |

‘ DirectaD API |

‘ Hardware Abstraction Layer |

‘ Device Driver Intedface ‘

‘ Video Graphic Hardware ‘

API layer+= HALS &3}
EENCER MRS
HAL (Hardware Abstraction
Layer)+= st=4o] 9] 7} 7]}
JE:LEH 7},] E/\ 0 Iﬂ-ﬂ—oﬂ

AL Shol F T1FE 5 9o] o

T} ) ee ALRE 2= g E = 3}

HEL (Hardware Emulation Layer)+=
Seslel A gle 2ok

AlEE ol Ao 2 5%
Al Z~Elof| A 2HE 5] A] 2

O

2~ 0]l =

] — 1 ‘é‘ TR
le_z%‘r*é -7 = & 2. DirectX8.0
o] F AT EA BH.




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|
O DirectX SDK (November 2007) A %] 3} 7|

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

O VisualStudio .NET®]| DirectX9 header 3% #} library
B2 ?j A35}7]

H‘I

SHASTRAE W L2 >Vc++qeuga

L) HE

DirectX9 Installation

O Library
= d3d9.lib 7] &
= d3dx9.lib &3 g7} o A2 QOi e Hel st
= winmm.lib E}o] ] 4= 5o ALES §F ZQ
oA TR RS W=ty 9 el d3d9.lib d3dx9.lib winmm.lib
401 o J.ixﬂlzoﬂ alﬂ
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UutAQl win32 T2 T2

>

O RegisterClassEx()2 A stalzt ob= =59 =
5
O CreateWindow ()= ¢ %=-5- A4

0 ShowWindow(), UpdateWindow()= =95 34
A

2

|

O GetMessage(), TranslateMessage(), DispatchMessage() =
o] Fo] 7 WA X| F3L =3
0 HAIA FIE UL A2 0SS =g

24




Win32 Program 3} 4]

o %5 =2 (window class)

o "AIA] (Message)

#include "stdafx "

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

RegisterClassEx(&weex):

hwnd = CreateWindow(szAppName.
"SimpleWindows Program”.
WS OVERLAPPEDWINDOW,

typedef struct { typedef struct { int APIENTRY WinMain(HINSTANCE hlnstance. CW USEDEFAULT. CW USEDEFAULT
UINT cbSize; HWND hwnd; '”"S'I"‘;N‘“';‘Pre"]“m“‘:e‘ Show) ¢ 500. 500, NULL. NULL. hinstance. 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"; UpdateWindow(lwnd):
int cbClsExtra; LPARAM IParam; ) o
int cboWndExtra; DWORD time; weex.ch3ize = sizeofl WNDCLASSEX); while (GetMessage(&msg, NULL, 0, 0)) {
! ’ weex.style = CS_HREDRAW | CS_VREDRAW: IranslateMessage(&mse):
HINSTANCE hinstance; POINT pt weex lpfiWndProc = (WNDPROC) WndProc: Disp’nch\. IL\“&;( &lns‘;}'l
HICON hlcon; } MSG, weex.chCIsE = weex.cbWndExtra = 0; } T -
HCURSOR hCursor; weex hlnstance = hl.nstan(_:e_: i return msg.wParam;
weex.hlcon = Loadlcon(NULL.[DI_APPLICATION):
HBRUSH heraCkground; o Tq H]— O] >~ 3 EH (DC, Device weex hCursor = LoadCursor{NULL, IDC_ARROW);
LPCTSTR IpszMenuName; Context) weex.ibrBackground = (HBRUSH)
. . . CreateSolidBrush(RGB(66, 66, 111)):
LPCTSTR IpSZCIaSSNamE/ o GDI (Graphlcs Device weex.IpszMenuName = NULL:
HICON hlconSm; £  TerClaceN, ;
4 Inter ace) weex IpszClassName = szAppName:
} WNDCLASSEX, weex.hileonSm = Loadleon{NULL,
IDI_APPLICATION):
25 26
Your First DirectX Program
LRESULT CALLBACK WndProc(HWND hwnd, UINT default:
mess;igel.‘;\-\l’l;\f:l\Tll);:"i::m]'l. return DefWindowProc(lwnd, message,
HDC hde: ’ = Ak : wParam, IParam); [m] .\*_L‘E— X—]ﬂ E /\H i E’_]_'J;E‘ 7]
ATNTS T " A -] = 57
PAINTSTRUCT ps; e s WA JASAE BHEV STRAE
ha = O hva 3T
switch (message) { } p XZAE O] =& examplel o] == l_’-_i;ﬂ], E Fé] _—LE';F/‘J\
case WM _PAINT: ] 2 Eof| A Visual C++->Win32-> Win32 X 2 A E & A el sit}

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

case WM _CHAR:
if (wParam =='q’) {

PostQuithMessage(0):

1
break:

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

s ZRAEUdEd 9% A4 F el HES T

3 Visual Basic Z2HE
(0 Visual C# ZEEE
(0 Visual ¥ ZEBE
+ 3 Visual C++ ZERE
(3 Visual Python Projects
] 25 Y= =2HE
w1 JEFEZHE
(O Visual Studio 854

Wind2 2 S8 TEI# = [1E Wind2 ZEHEGLICE

LELY EIERER
ALY i =] E0EIE).
TIHE W 2T OIS LR

¥ TG E) =0l 3z | zEz |

28




Your First DirectX Program

28 Z20m e .
0 Eoals YEU g8 220 SRY 28 STIPNA NYY 84 S5 20
SPiclE NELIC

28 2208 8&: Cha s A1g:
& Windows S8 2280 r
EE Z=08 43 2§ gE LLIE0) il

~ DLLIDY
 8H cHIEREIE)

Your First DirectX Program

O Windows E’_E% =7}
n ZZAE AT 7F A el an glE o A C+ 1Y
Ae wlxjuto 2 1) ]%% winmain. cppfﬂ-_’ el sl

e e

A &t

Ap 4)«

5271 - example1

BZC)
+.{ Wisual C++

S Ea:
7 U TRME(E) Cidl)
-
F
-
o B2 RS TELIL -
[RE=T4 DR inm ain
I = =T SIRIL):  [FerampleTH SHOLEII(E)...
EXIE e | cex |
29
ff Include the Windows header file that's needed for all Windows applications . .
#Hnclude <windows.h?
Your First DirectX Program
HINSTANCE hInst; [/ global handle to hold the application instance
HWND wndHandle: /7 global variable to hold the window handle . .
O InitWindow
ff forward declarations
— - = .
bool nttHindow( HINSTANCE hInstancs ): w SRS AL FefaR T E5Hof g
LRESULT CALLBACK WndProc( HWND, UINT, WPARAM, LPARAM ):
Message LOOp WNDCLASSEX weex;
ff This is winmzin, the main entry point for Windows applications R
=]~ -
Tnt: WINAPL WinMain{ HINSTANCE hinstance, HINSTANCE hPreyInstance, etMessage St /7 FiT1 in the WNDCLASSEX structure. This describes how the window
[ LPTSTR 1pCmdLine, int nCmdShow ) WM QUITE} ’1/\}\]46’:]— HH 77]'%] [/ will Teok to the system
Jf Initialize the wind N 0o rE' :: o E— weex.chSize = sizeof (WNDCLASSEX); // the size of the structure
H (n‘ln?th'?:duwi e . gl RE wlAlR] FE ween.style CS_HREDRAW | CS_VREDRAN: // the class style
) Z] & {5]— A ;Q_’ . O] 3L o weex. 1pfnlindProc (WNDPROC)WndProc;  // the window procedure callback
return false; A AF ] L
o H] — B =) weex.cbClsExtra 0; /! extra bytes to allocate for this class
/4 main message Toop: ] = Lﬂl ] 1"_" /] L]'L . weex.cbindExtra 0; /I extra bytes to allocate for this instance
HSE msa; ’ GetMe‘sgave z;')lflt J: nﬂ }\] f/\] weex.hinstance hinstance; // handle to the application instance
. — . _ .hIcon 0; // icon to associate with the application
ZeroMemory( &msg. sizeof( msg ) ): = / o . o] O MR
while( msg.messagel=HM_OUIT ) 7 O] LH /] 5 ] Ffﬂ }\] 'A] 7] BA = weex.hCursor = LoadCursor(NULL, IDC_ARROW);// the default cursor
f 7 _O'. uﬂ ] 2|7} Ag=E u 7/]7,2] weex.hbrBackground = (HBRUSH) (COLOR_WINDOW+1);  // the background color
77 Check the message queus ] ‘6‘]— EH ,] wecex . 1pszMenuName . = NULL; // the resource name for the menu
while (GetWessage(kmsg, wndHandle, 0, 0) ) weex. 1pszClassName "DirectXExample”; // the class name being created
{ DlgpatChMe%ag,e ZI Oﬂ wce)f.hlcnnSm 0; /I the handle to the small icon
TranslateMessage( &msg ): O] OH OH ok o] = O] S| = o RegisterClassEx(dwcex);
DispatchMessage( &msg ): B l T !
) S ZAAE B A,
1 31 32

return (int) msg.wParam;




Your First DirectX Program

O CreateWindow
= WindowE A4 slal HolFt}

/4 create the window
wndHandle = CreateWindow(

Your First DirectX Program

o WndProc

w A|2E O B ALE] oM E(A & 5o, vk oM E F)E A g g

LRESULT CALLBACK WndProc{HWND hWnd, UINT nessage,
1

WPARAM wParam, LPARAM IParam)

“DirectiExample”, AF the window class to use
"Direct¥Example”, ff the title bar text /¢ Check any available messages from the gqueue
WS_0OVERLAPPEDW | NDOW, /¢ the window stvle switch {message)
CUW_USEDEFALLT, /¢ the starting x coordinate {
CUW_USEDEFALLT, /¢ the starting v coordinate
£40, /7 the pixel width of the window case WM_DESTROY: i
ag0, /7 the pixel height of the windo Postluithessage(0):
NULL, // the parent window, NULL for desktap Dreak;
HULL, /¢ the menu for the application: MULL for none
hinstance, /¢ the handle to the application instance
NULL 3 /4 no values passed to the window A4 hlways return the message to the default window
/4 Make sure that the window handle that is created is valid ff DrUCEdUrE R DrDCESSing
it ¢lundHandle) return false; } return DefWindowProcthWnd, message, wParam. |Param);
/f Display the window on the screen
ShowWindow( wndHandle, SW_SHOW)
Updatellindow{wndHandle):
return true;
33 34
o o o o
Your First DirectX Program Direct3D Programming
3 3T 24
M DirectXEzample D DlreCt3D '_‘i:l H 01] xﬂ
1. Direct3D 2} 2] A3/
2. Direct3D t]u}o] 2~ A4
o Tl 2] IS el E
inmai 3z 2 199l DirectX header files 57}
a wimmain.cpp — 1 irect eadader 11le= T
#include <d3d9.h>
<
o dgHs
LPDIRECT3D9 pD3D; // Direct3D 73 A
LPDIRECT3DDEVICEY pd3dDevice; // Direct3D t]ujo] 2~
P . =] >~ = ~
O initDirect3D &5 F7}
// called after creating the window
if (!initDirect3D())
return false;
35 36




Direct3D Programming

Direct3D Programming

O Direct3D 74 & 2344
m Direct3DCreate93 <=+ IDirect3D9 interfaceS A el A L
TS g
w o] Tt AR B 4] 2%kS 4% NULLS 2’1 ght)
IDirect3D9 *Dlrect3DCreate9@3D SDK VERSION>

914} 4H-& D3D_SDK_VERSION & 11 /3

O IDirect3D9 % H
= GetAdapterCount
A28l Q1= o HE o] =5 Bt
IDirect3D9 31 ¥ 3 o] 27} J’\Fd s} AR ol A A e
EA8kaL gl o] HE o] =& WEhl = UINT %
= 17 T 2228 o] W]t & 747} 2 o slE o] o},

37

O Direct3D T]H}o] 2~ A1
w UZ o] °1““E12 e 7] 918 X5 A gk
. r/]u]_o]/\yl. }\g}ﬂ Sof], s} el 124 T} Direct3D W E ]

E E:] A N M q
HRESULT CreateDevice(UINT Adapter,
D3DDEVTYPE DeviceType,
HWND hFocusWindow,
DWORD BehaviorFlags,

D3DPRESENT_PARAMETERS *pPresentationParameters,
IDirect3DDevice9 ** ppReturnedDevicelnterface);

38

Direct3D Programming

Direct3D Programming

O CreateDevice2] return #t
m CreateDevice’} A& 3 2, D3D_OKE =t

w o7} A7,
D3DERR_INVALIDCALL W4 =9] &2 o] &
WA = o] el xbell &9l gho] A F o] 9l 7

olth d &

—(o 1701'

D3DERR_NOTAVAILABLE ©] x|+ 9] gk % ﬁ E A dshA &+

D3DERR_ OUTOFVIDEOMEMORY o] Zt-< Direct3D7} A 8 &
AA S FEE gaZ o] 2 s} gl

39

O CreateDevice®] parameters

= Adapter
t2=Zg o] ofHHE Y= A
D3DADAPTER_DEFAULTE &4 12} T =& g o] o] HE <.
® DeviceType
D3DDEVTYPE €73 #H.
= D3DDEVTYPE_HAL: &t=9¢)|o] 7143} 2 2~ 3}
= D3DDEVTYPE_REF: Microsoft # ¥ ¢ 2 @) ~E] 7]
= D3DDEVTYPE_SW: & E ¢o] tulo] X
® hFocusWindow
Direct3D A X & EA LS A%
= BehaviorFlags
AAAE & oA A& AA 5= #
F2 A& A= 17H EE 5o 5] HA
E.g. DBDCREATE_SOFTWARE VERTEXPROCESSING
= X Eg oo o3t A A2 F A )

].

Ly
a

£
i

[e)
-

oh
rr
o
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Direct3D Programming

O CreateDevice®] parameters

= PresentationParameters
D3DPRESENT_PARAMETERS %A 2] ¥ 21
KA 3= 4] 2] presentation parameter”} 7] %
D3DPRESENT_PARAMETERS d3dpp;
ZeroMemory( &d3dpp, sizeof(d3dpp) );
d3dpp.Windowed = TRUE; // 9 EFHER 28
d3dpp.SwapEffect = D3DSWAPEFFECT_DISCARD; // Back® 3 & A}-§-
d3dpp.BackBufferFormat = DSDFMT_UNKNOWN;
d3dpp.BackBufferCount =1;
d3dpp.BackBufferHeight = 480;
d3dpp.BackBufferWidth = 640;
d3dpp.hDeviceWindow =wndHandle;

= ppReturnedDevicelnterface
& & W= IDirect3DDevice9 interface Q1 E 4. A H A&

e}

41

Direct3D Programming

O Clear
B AHS A Mo 7 A9 v A8 3= T

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
de31gnat1ng 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

m 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

= Back ¥]5{0] 12170 AW & Shwle] o2 E el o] 8 1. Backyl 7 o)
8 AW s = v T ook,

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

m 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
s Zzo] 229 o D3D A A 9} tluko] A released) T},

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

if (pD3D != NULL)
pD3D->Release();

45 46
Changing the Message Loop Init Function
— oq - vQ_ bool initDirectaD{void)
O GetMessaget‘ Uﬂ }\] X] 7]‘ H}\-Q—UL:]_ U:” ]\] X] 7]_ '501 = Lq] 7]}‘X] ‘ P00 = NLL;
7‘| ]:"_134 ‘]——_" 9\}]\ pd3dDevice = KULL:
o PeekMessageT‘:_ Uﬂ }\] X] 7 9)\%} J_EE’__ éj{?__ :l- _'_6[; ]j]_i %l—% fi[c;m:ne[ I;EI;EELXD?:JE:;DEHHEQ[ 030_SDK_VERSION ) ) )
returna‘ﬂ%]‘;}—. U:]»E]-}\i Uﬂ ?_]_ Uﬂ }\] X] —?A_‘_j_oﬂ }\‘1 q—% @‘—/’:—% : return false;
]:5—1 01 % '/:[: 2}]\ q’ S;D;;;;E:?eppresentatlnn paraneters structure Setting the app in
_PARAMETERS 03dpp: .
Leoneors 2. Taeot g ) windowed mode
naqgg:mpmm = DaﬂswnvEFFEchmRu; \Nith 640x480 resolution

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

}

else {
render();

a7

d3dpp. BackBufferformat = D3DFMT_UNKNDKN;
d3dpp.BackBufferCount =
d3dpp. BackBufferHeight = 480;
d3dpp. BackBufferkidth —=-£407
d3dpp. hDeviceWindow = wndHandle;

/I Create a default DirectX device W 11 1 . t
1F( FAILED( pD3D->CreateDevice( DIDADAPTER_DEFAULT, ould make 1t run

DIDDEVTYPE_REF, -

alitle. on most platforms
D3DCREATE_SOFTWARE _VERTEXPROCESSING,
&d3dpp.
&pdidDevice } ) )

{

return false;
} 48

return true;




Render Function

CleanUp 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 colar
pd3dDevice->Clear( 0, NULL, D3DCLEAR_TARGET,
D30COLOR_XRGB( 0,0,255 J, 1.0f, 0 )

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

Clearing the screen
with blue color

void cleanlp (void)

{
// Release the device and the Direct3D object

if( pdidDevice != NULL )
pdidDevice->Releasel( );

if( pD3D != NULL )
pD3D->Release( );
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Adding the DirectX Libraries Direct3D Programming
- N oo Lo i
a ii}ﬂ"E'>#}\C—)‘| uﬂ‘lT —Go]'%’é‘ /\K_Q% ':(YZ O]’ﬂ% -j—\alﬂ Oﬂ }\1 E—?l Ziﬂ EUq M DirectXExample
- [e) = = . —~ A<
P7AE AdEgt, 18 o g H S AEE ¥ d3d9libs F7F T4
F7Fskch
example! =& Hl 0] Al El
24(C); 2 Debug) BAE(P): [ZAWINID =1 S 2HEITHO).
EEEEE 2 [ <3d9.lib [
il = 12 cOlEdal 2A o=
CIHZ E& Zi0IEal 24
EC/C++ 0E ®2 o
[=RFl HEE2H 28 £3+
s 2|5 = ol T EE
= 2H AT BE
Cisd T 2O DL
AR
|5 gt
T DL
ni=)
TEE
o F0rE2 28
OgEomE
EAMSAAZYUER] FABSE
g H=E 23 EM kernel32 b2t 20| FIr TES ATYLICE 7+ LS IHUE CIELICK
< >
oK Cancel Bpply Help
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Taking the Game Full Screen

Taking the Game Full Screen

O Fullscreen 99 22730 0 & THE7]
o Fullscreens WHEH ™ =9 6L S npitc),

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 &9l 51 D3DPRESENT PARAMETERS2]
BackBufferFormat®} Windowed & v} T},

if (bFullScreen)

{
d3dpp.BackBufferFormat = D3SDFMT_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

54

Video Modes and Formats

Video Modes and Formats

W) 9 b= o] R W]

O IDirect3D9::GetAdapterldentifier
= IDirect3D9 Q1 E] ¥ o] 27} QIR 23} 3 A 3] ol A Al 2 Fl o
EAska A 22 A s o] ofHHE 7w

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

" return%): =
AEAS 745, D3D_OKE ==t}
Adapter«l #tol 9l 9] 49, Flags7h 914 E7F5 3 1442l 4
T pldentiﬁeﬁ} NULL & 227] E7bs e v el & 7he] 7] 2L
& 79+ D3DERR_INVALIDCALLE &8 +t}.

PR

’
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® parameter
Adapter
= H|T o 7tE f 2 Fg o] ol HH E UE = A
= D3DADAPTER_DEFAULTE @4} 13} v 2 & ¢ o] o] g =] o]},
= FH g2 00] 2 k-2 IDirect3D9::GetAdapterCount = & ¥+
HoZHE 1S W gk
Flags
= D3DADAPTER_IDENTIFIERY ¢] WHQLLevel #H 2 A4 3} flag
= D3DENUM_WHQL_LEVEL =& 0 A A tZEZS
= D3DENUM_WHQL_LEVEL & A4 3}¥, 0] %= °JE1 L;LOH A48,
Microsoft® Windows® Hardware Quality Labs (WHQL)<| A &
ZHAE 2 =3k 4= 9it)
pldentifier
= D3DADAPTER_IDENTIFIERY -7 2] Z Q1B & oA & 7| &35}
AR 7} AT
= AlzsElof] 9l o] HE] 9] = o]/de] Gk Adapter® X B 3HH o] FERA =
0°] At}

L
L
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Getting the Display Modes for an Adapter

Getting the Display Modes for an Adapter

O IDirect3D9::GetAdapterModeCount
w Ol E o] & 7t 3 HaEHe] =l FE EeEt

UINT GetAdapterModeCount(UINT Adapter, DSDFORMAT Format);

m return@tS X B3 o] WE o] v A Z o] REO B Sy Fr)
m parameters
Adapter
= TlzEdg o] ol fiE & YEh = A
= D3DADAPTER_DEFAULT @4 13} t] =& ¢ o] o] fiEj o}
Format
= D3DFORMATE AH§-3h= 31 EF) o] X1l 2 i e},
= Fast xS A ¥ IDirect3D9:EnumAdapterModes & A}-8-3Hr}.
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O IDirect3D9::EnumAdapterModes
= ©]-§ 7Fs ¥ o] WE 2= D3DDISPLAYMODES € 7] %t}

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

® returnit<
o] o] HE 2 FA 2 A} = 49 D3D_OKE S8 &0}
Adapter7} A28l 9] T 2~F-g| o] o HYE] 2] 4= o] o] A4,
D3DERR_INVALIDCALLE & &t}
XA yio] A A x|, A HH RO 2 =g o] 714538tE
AFE-3F 4= ¢l 4 9= D3DERR_NOTAVAILABLES & ¢ &t}

01=0

58

Getting the Display Modes for an Adapter

References

O IDirect3D9::EnumAdapterModes
B parameters
Adapter
- Qe taB o) o UE & JEh = A%
* D3dADAPTER_DEFAULT:= @4 14 t] & ¢ o] o g €] o]}
Format
= o] g VlEEHA Y

= =
= fES I D3DFMT_X8R8G8]38, D3DFMT_A8R8GSBS,
D3DFMT_A2R10G10B10, D3DFMT_X1R5G5B5, D3DFMT_A1R5G5B5,
D3DFMT_R5G6B5
Mode
= o] HE o] X =& YElith 0~ GetAdapterModeCount”} &8 5 gt E.th
19w gh7A o] W Slol A o) 2 el o] o) olej g A4 Wt gk
pMode
= gaZgol R ujd. 7t 24 e D3DDISPLAYMODE o]t} width,
height, refresh rate, forma 59 AHE A T3}
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O http://www.monstertv.co.kr/board/content.asp?bd=b_codec&nu
m=5&page=1&kind=&keyword= DirectX 47l

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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