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Game Programming

Game Software Architecture

o Graphic

o Sound

o Audio, Music
o Video

o A9 =3 49"
o AFAT

o MEY=

o 7%

| Physics Engine |—| Logic Engine |

Event Handler
Configuration v
Sl Algorithims
me Dat:
User Interface | Graphics Engine | | Sound and Music Engine

| |nput| | Graphics | | Audio |

[ APPLICATION PROGRAM INTERFACE |

HARDWARE .

Game Software Components

Game Software Components

o 3t=ge]
w2 e AR E 7hE, 974 A] (keyboard, mouse, joysticks,
game pads, steering wheels, ...)
n = 9o] =2kl ¥: Low level interface
0 API(Application Program Interface)
= HAL(Hardware Abstraction Layer), HEL(Hardware Emulation
Layer)
= Windows & API: DirectX
m Cross-Platform APIs: Java, OpenGL, Others (SDL, Allegro, etc...)
= Game Engines: Game Maker, RPG Maker, MUGEN, ...

o AR8AE Q1E 0] 2~
= Configuration, game data's-¢] W35 T8k L&
= Menust} online help &< A&
o A Az
= Higher level interface
Sprite based
Isometric
Full 3D
= Higher level modeling concepts: Sprites, Solids, Characters
(articulated), ...
= TS v 2=E o] 7% Al Mini map, Multiple views,
Overlays, Special effects




Game Software Components

Game Software Components

o AR E ¢l
o AbgES] FbE A4S Fulsh B clues® AL E R AIF
= A}$-E format
Wave (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)
oAb EA A4
Mixers (hidden in the HAL), Buffer management, Streaming sound
= Special sound features
Positional sound (possibly with Dolby surround), Adaptive music
(DirectMusic)
» AFE= A Z;
BEZYo|} =

o Configuration System

u SFE9 o] 223 (hardware specs)oll W5 7]

= Al F oo o) A (player preferences)dll 3= 7]
0 Online Help

s A FHololE melkae o

= Players never read the documentation! w2bA] o} 7Het gt

Adole} &l &= onlme helpt= =#0] H. Aol H36) A 45

online help%= #| €1 & )-g-o] oA,
u AdRbA o R i}"ﬂ 1ol (5= A R k2 A 3 A) overlaydi Al
nolF
= Contents:
Static
Context dependent
Player dependent

Game Software Components

Game Software Components

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

o Event Handler
= -2 A9 ©] event-based model S AF-8-31aL 3l &
Events7} A 7] A 9] statusoll whe} Al A7l ] vjgo] M3h
= Events
User input, Collisions, Timers (controlled by the logic), 5 &
Game tokens 2. & A 4. state diagrams (finite-state machines)#}
interaction matricesE A}-8-3 4] behaviorg 3 @3}
= Timing
st=dlo] AHA €] 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 Software Components

Game Program

o A%l -84 <13 (Logic Engine)
= AR ALE 7HA AL Al Ee ol & A
o 719 =% % (Physics Engine)
= A £ AR BelH el A Al B ol
collisions
terrain changes
waves in the sea

- DR AYIAE Fol ARA 02 A (L 1] A e
%)

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

What Is DirectX?

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

O DirectX+= MicrosoftAloll Xl Windows & A Al & 91 &
st=glo} A9 314 5 Al SDK (Software Development

Kit)

0 DirectXe] S A ¥ d-& 199513 Fukel] 7

0 DirectX7} 78 w73 -2 7 dzbell Al Al 7ol 7] gto
= 1% 7 ComponentE Al &3] 15 slof & 412
AL BAG WE 5 AR S 9L

o 7]1%2] Windows 7)ol 4] ] A=<
29 SR8 W= AHA17) A9 e 2

o0 DirectX+= GDI (Graphic Device Interface)ﬂ—ﬂ st
Ate AE H o]~ E FFakA] a2 0}5 =S
/H :L?Sl» z’: 9] = HPB—] ;q] }\] o]—fﬁ j_a] 7]. 6]—

]

31
b

stElr
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What Is DirectX?

What Is DirectX?

o0 DirectX= AlY A5l Al 14 % st=9o] (3D
H, AL E FHE 5) o A 75 wek 41
A /A 4 9l @Y API (Application
Programmmg Interface) & A&

o 9Eg 7wel EEeIA 22, el 2, 349
OH‘/]UﬂOVd, MEREE AR S, Y =95 5 HE v of
dE ZRaPE AP 7)) 9% 7]‘”01 HEleee
2] aﬂ-xﬂ

0 ] DirectX7} 3£ 5 91& W= 471 2] API(Application
Programming Interface) - Z DirectDraw, DirectSound,
Directlnput DirectPlay - 7} A 4= A« vh, A 18l o] =4
DirectXol| 4= Direct3D7} 57F5 o] Al¢] gte] B 2] 2] 9]
/] ,,o] E] < \:ﬂ—/LgH 2]

| 5% T3 03A(Application) ]

ool
(Graphic Dewice letesface)
DirestDraw

Immadiste Mode

vElg HE A
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DirectX SDK Components

Components of DirectX

O DirectX header and libraries

o0 DirectX component DLL (run-time)

0 DirectX API (48 Z 21 1B H o] =)
O Sample applications and source codes

o 2L 9] Frhek f-E 2 E (utility)

O DirectSetup
u A A2 A E A vl E =) AFRE e API
= 32l DirectX W A A9 AA S Lo 715 AlE
0 DirectX Graphics
= 7133 output A 2]
u 22h91 32k =R} )y 279k Bl St 5 e
= DirectDraw 3} ] 2]
| |
| |

s}

Direct3D
Direct3D extension (D3DX) utility library
O Directlnput
u ARE2} input?H o] I E X
m 71RE, g2 AldI =, Fo] ¥ force-feedback 5 2 42| A
O DirectPlay

= Network #]-¢
1s




Components of DirectX

How Is DirectX Put Together?

o DirectSound

u Ab-E o] E ¢} background music

= WAV 74 A9

u A AL EE AT Aol Yjgk A A9
o DirectMusic

u 5749 soundtrackS A4 ¢

Az Aol ghE »2l & EolE 4 o = pitch, tempo,

Volume«] W ste] whet 4§ 74s
o DirectShow

u 59 &L streaming audios Bl W2 SRR U B A

= AVI, MP3, MPEG, ASF < %<1
o0 DirectAnimation

u WU whE C1ef 59 A sy Al AR E e s Ul

O DirectXi= COM 7] &l v}&S 731 9l

= DirectXi= A 28 3145 t= o] AbEA] Wk @4 75 47
A 7bset=s A9l
A =2 DirectX # o] FAIF )&= H w02 A Al
AEEd O] AYS A 9.
0o COM (Component Object Model)

» COM 24 A= 7§ 9HAHE o] DirectX S AF8-8 5= 21+ interface
Aatow 14w,

COM A= dukx o 2 Al ~Elof| g x| ~E ¥ DLL 3 2 -4 9.
» COM A= WA EE access3l= interfaceAl-8-2 .73t }}2]
COM 724 A otol| t}efsh Lﬂ A 9] interface s 715

C++, C#, Visual Basic 5 Th% 3t 72 o] AS-715
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The Architecture of DirectX

DirectX9 Installation

o DirectXi= API9} HAL (Hardware
Abstraction Layer) ol H}-& 2 2 -4
o API la ert= HALS 53}¢]

[ comomin ] POAPTESA A g
L u] HAL (Hardware Abstractlon
[ vanteace apatacion e | Layer)‘_ st= 9ol 9] 71& 7 53}
D Dre Fhertace | T2 7ke] BAS Ty
7 HLX}E iR R= E}Ol:tﬂ- = 9go] 9
icdeo Graphic: Hardwars ] ]_ﬁ: 7],‘:9_ /\]__9_51_ o~ %Ei 5

o HEL (Hardware Emulation La er) =
sp= o} 7} A akA] R 5
Al B ol Aoz n E Ex4
]/xzﬂoﬂ/q 212 5] % l,g_ 2= 9=
SEE R EREEE

O Microsoft Visual Studio .NET 2005 A %] 3} 7]

O DirectX9 SDK (summer 2003) 2 %] 5}7]
= dx90bsdk.exe & dx90update_extras.exe

O VisualStudio .NET®|| DirectX9 header < ¥} library
A2 AAF
B EPSEASTERAE U H2H SVCH T E E g
w8t tg e glo) C:\DXSDK\Include 7}
» ZholB g utY v kg C:\DXSDK\Lib 37}
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DirectX9 Installation

A2 ¢l win32 T2 TF

o Library
= d3d9.lib 7]
u  d3dx9.lib f-&38F 3527} th= E3E o] glo] W st
»  winmm.lib E}o] W 3F= Fo] AE-S Qe Ha

= oAl TR S W =57] 918 d3d9.lib, d3dx9.lib, winmm.lib
oo g AE B

O RegisterClassEx()= A4t} stz E5-9
o
O CreateWindow() & ¢ %= A4

o0 ShowWindow(), UpdateWindow() 2 %95 3}H
EA

il
£
[>

0 GetMessage(), TranslateMessage(), DispatchMessage() =
o] F-oi 7l WAl x| FZ 5=3)
o vAA RI2 WALS A T gas Ea

24




Win32 Program 2] ¢

o 9%E5 2 (window class)

o A4 (Message)

#include "stdafic h”

LRESULT CALLBACK WodMociHWND, UINT
WPARAM, LPARAM);

perClassExi&woex);

Irwnd = CrealeW sEAppName
ipleWindosws Prograni®

WS_OVERLAPPEDWINDOW,

typedef struct { typedef struct { i APTENTRY Winh{aia(HINSTANCE hlustanse. W USEDEFAULT. €W USEDEFAULT
UINT cbSize; HWND hwnd; :JJI:IH:_' Flll‘h“'l""'"’:_c - 500, 500, NULL, NULL, hlustance, NULL):
. . : pCmdLine, it nCmdShow) |
UINT style; UINT message; HWND lwnid: MSG msg: WNDCLASSEX weex:
WNDPROC IpfnWndProc; WPARAM wParam; static char szAppName(] = SimpleWinProg™:
int cbClsExtra; LPARAM IParam;
. X . weex cbSize = sizeoll WNDCLASSEX);
int cbWndExtra; DWORD time; weex style = CS_HREDRAW | C5_VREDRAW.
HINSTANCE hinstance; POINT pt; wee IpfuWadProc = (WNDPROC) WidProc;
HICON hlcon; } MSG; week cbCISExtma = 0: weex cbWadExtra = 0
. woex hnstance = hinstance - =
HCURSOR hCursor; woes Hleon = Laadloon(NULL D1 APPLICATION) e g WParam,
HBRUSH hbrBackground; o tute] F¥ (DC, Device weex iCursor = LoadCursoriNULL. IDC_ARROW); i
LPCTSTR IpszMenuName; Context) weex hbeBackground = (HBRUSH)
LPCTSTR IpszClassName: . . CreateSolidBnsh(RGR(6, 66, 1111}
P / o GDI  (Graphics  Device weex IpseMeniName = NULL;
HICON hlconSm; Interface) woex IpseClassName = szApgiiams
} WNDCLASSEX; weex hlconSm = Loadlcon(NULL
IDE_APPLICATION);
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Your First DirectX Program
LRESULT CALLBACK WaiProc(HWND hwnd. UINT defnulr &
"""““‘} 1\»\\:&1{“\.\?;:."::.[.“:‘ vetum DefWindowProcilwnd, message. _ .
Sk ¢ whrm, Param). o EZZAE AR gHE7] (See examplel)
PAINTSTRUCT ps: o s HyrolA] B SA R REETSER A E
switcli (sessage) | m ZZAE o]5E examplelo|gtal Yal T2 AE B Z
case WM_PAINT 2] 2 E o] A Visual C++->Win32-> Win32 Z 22 E & X &gt}
i = BeginPaintihiwnd, &ps); W EEAE Ot o A% A F ol HES e

SelectObject{hde. G
MoveToExilde, 0, 2
LiseTo{lde. 250,

stockObject WHITE_PEN)):

EndPaintihwid, &ps)
break:
case Wh_CHAR
H (wParam =
PostQuithfessage(0y;

break:

case WAI_DESTROY:
PostCuithessage(0);
break

SENE P

EENE
E

ELLLLLLL

e

T W EEINEE

LTI L}

aniLy

RENE iy Ao ow ol B
sTMNE |

Wem ERMEEUD
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Your First DirectX Program

Your First DirectX Program

s SE&ZRI HAE A9Ea “Window:
ZIAETS QG & “upy”
2F el 22 AETL S /) whEo %l e 7t ®lth

N SEIB N
T

[CECECT L]

LLE T
axms
= = ERAR
F

| L
= Ve T

g g]al B EElo A CH+ Y S

,
°] 5% winmain.cppahil 9} & skl 47




J7 Include The Witdews header 1116 TRAE'S needed for 311 Windows applications
#iaciege cuindows.hx

Your First DirectX Program

HIRSTANCE

A1 gloeal hindle b3 baTd the application instasce
11 glebal fable to hald the window hindle

1 Infteindoul HINSTAMCE hinstance ):
LRESULT CALLBACE WndProci WAND, UINT, WPARMM, LPAAMM 1@

Message Loop
& This i3 winmate, the mala eatry pofet for Windows applicatizns
int WINAPD WinMatni HINSTANCE hinstance. HI £ hPrevinstasce.

LPTSTR TpCndLive. Int elndSbow )

GetMessage 3~
WM_QUIT*
12l ¢
AR

A 2~ Bl H| A &

£ wain message Tomp:
M6 mig:

GetMessage ¥4
ol 7]+

il

Terchenoryl dns. sizesfl msy b 1:
W1 Te0 RSg. Bessapel=m QUIT )

55k 7.

DispatchMessage 7+~

TranslateMessage( Aasg |
Dispatchessagel bas

retun (L) meg.wRaraa;

o InitWindow
B FEIRIPLS AL AR FHofgitt
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Your First DirectX Program

Your First DirectX Program

o CreateWindow
= Window= A A sl HoFr}

A7 create the window
wndHandle = Create¥indowt
“Oiract¥Exangla,

window class to use
v bitle bar et

windov style

ihg ® conrdinate
g ¥ coordinate

“Direct¥Exemple”,
WE_OYERLAPPEDWINDOY.
CH_USEDEFAULT,
CU_USEDEFAULT,

44 make sure that thi vindow handle [Rel is crested is valid
IF Clwndiandie) return False:

/4 Display the window on

return troe;

o WndProc

o A2 RRE SMEENE Fol, vk ol ME $)F AT dn.

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

// Check any available messages from the gueue
switch (message)
{

case WH_DESTROY:
PostOuitMessage(n)
break;

!

/¢ Alwaye return the message to the default window
/¢ procedure for Further processing

return DefWindowProc(hind, message, wParam, IParam);
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Your First DirectX Program

Direct3D Programming

O Direct3D Z 218 o 2] (See example2)
1. Direct3D 2 A 373
2. Direct3D t]n}o] 2 4373
5 Hvkelze] 2yE a8 H

0 winmain.cpp 2 213 DirectX header fileS 37}
#include <d3d9.h>

o Aens
LPDIRECT3D9 pD3D; // Direct3D 72} #l|
LPDIRECT3DDEVICE9 pd3dDevice; // Direct3D Tt]u}o] 2

O initDirect3D 345 F7}
// called after creating the window
if (linitDirect3D())

return false; -




Direct3D Programming

Direct3D Programming

o Direct3D 21 4] A A

» Direct3DCreate9%<=+= IDirect3D9 interfaceS A4 sl 4] 1

Frghe Jea
= o] @7k Al BelA) ek % NULLE @l e,
IDirect3D9 *Direct3DCreate9(D3D_SDK_VERSION);)

& D3D_SDK_VERSION &= 517

o IDirect3D9 W 1]
= GetAdapterCount
Alz=glel ol ol e o] & EHEh
IDirect3D9 €1 €] ] o] 2~ 7} <1 } B A F ol A A 2o
EASAL R o HE] 2] 4 = UINT %k
= 12} T2 Z o] ¥t e 7=} 2 o fE ot}

o Direct3D t]H}o] 2~ A4
n taE o] of e E UEhl 7] 913 A E AR
= tjupol 27k A 2d i Foll, shwiell Z1ed A thE Direct3D U 5 0]

el e oloh
HRESULT CreateDevice(UINT Adapter,
D3DDEVTYPE DeviceType,
HWND hFocusWindow,
DWORD BehaviorFlags,

D3DPRESENT_PARAMETERS *pPresentationParameters,
IDirect3DDevice9 ** ppReturnedDevicelnterface);
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Direct3D Programming

Direct3D Programming

o CreateDevice2| return %t
m CreateDevice”} 4] &3l 2™, D3D_OKE =] #t}
= o2 7k 71,
D3DERR_INVALIDCALL "] 4 =] & %o] 7ot} o
w4 =0] Q1 a}oll K& QN gho] AAE ) = A5
D3DERR_NOTAVAILABLE ©] ] = #-2] 3 ] 2] £

AAl ek S vl 2~ E o] wisLe] 7} glok

=

A ehA &
D3DERR_OUTOFVIDEOMEMORY ©] £} Direct3D7} A 2] =

O CreateDevice2| parameters
= Adapter
o glo] o] HE E e = A
D3DADAPTER_DEFAULTE &4 12} t] 2= Z ¢l o] of jiEf 9l
= DeviceType
D3DDEVTYPE 9 A% #w.
= D3DDEVTYPE_HAL: 3t=9]¢f 7} 3} 2 22 €] 5}
= D3DDEVTYPE_REF: Microsoft @3 212~ & €} 7]
= D3DDEVTYPE_SW: 23 E 0] tju}o] 2
= hFocusWindow
Direct3D 2] & 3
= BehaviorFlags
AAA g E o)A &2
A2 WA S 205
E.g. D3DCREATE SOFTWARE VERTEXPROCESSING
Egojel o3 A M2l & At
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Direct3D Programming

Direct3D Programming

O CreateDevice®] parameters
= PresentationParameters

D3DPRESENT_PARAMETERS -4 9] %<1 ¥
A3 31= 4 2] ©] presentation parameter”7} 7] %
D3DPRESENT_PARAMETERS d3dpp;
ZeroMemory( &d3dpp, slzeof(depp) )
d3dpp.Windowed = TRUE; // 9%$- .22 214
d3dpp.SwapEffect = D3DSWAPEFFECT_DISCARD; // Back® s
d3dpp.BackBufferFormat = D3SDFMT_UNKNOWN;
d3dpp.BackBufferCount =1;
d3dpp.BackBufferHeight = 480;
d3dpp.BackBufferWidth = 640;
d3dpp.hDeviceWindow =wndHandle;

= ppReturnedDevicelnterface

=2 ¥ IDirect3DDevice9 interface Q1 E] T2, A4 8l A2 &

Gepuict.

o Clear
s FHE AT Mo A9 Y U

?r =

m o
ol

}= 3t

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

e
et

o
4=

= 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
desngnahng the rectangular areas of the screen to be cleared

a2




Direct3D Programming

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

O Present
= Back M ¥ o] Z12] % A& sh ol vl 2~ E 9 o] 3=tk BackH # €]
8-S dd Wy 2 ke slolth

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

44

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
m g 7o] 74 u D3D 2 A 9} t]Hlo] A% releasedl| 5T}

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

if (pD3D != NULL)
pD3D->Release();
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Changing the Message Loop

Init Function

0 GetMessage™ H| A1 A 7} gl o0 B A A 7} S ol & W 74A]
71k it

0 PeekMessaget WA A7} QA& ER18 § w2 gh-&
return3| F vk, whebA] Wl Q1 WAL A] FZo A THE S
gol & 5 3tk

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

}

else {
render();

Setting the app in
windowed mode
with 640x480 resolution

Would make it run
on most platforms

a8




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 color
pd3dDevice->Clear( 0, NULL, D3DCLEAR_TARGET,
D3DCOLOR_XRGB( 0,0,255 ), 1.0F, 0 );

/1 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 DirectdD object
if( pd3dDevice != NULL )
pd3dDevice->Release( ):

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

Direct3D Programming

o E > AEg 5 oobel oA Bl AA Y
i 3 5 d3d9.libE F7} F5A ol

33 BATD

EE 8N BaN
W3 B Leme i @00 77 VRS TITLUD S EE JaNE CUDH

E Cacnl e [
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Taking the Game Full Screen

Taking the Game Full Screen

O Fullscreen 959 273 0 2 THE7] (See exampled)
O Fullscreens THE8 W A %9 A€ S vHrTh

wndHandle = CreateWindow (“DirectXExample”,
“DirectXExample”;
'WS_OVERLAPPEDWINDOW,
CW_USEDEFAULT,
CW_USEDEFAULT,
640,
480,
NULL,
NULL,
hinstance,
NULL);

Change to
WS_EX_TOPMOST | WS_POPUP | WS_VISIBLE

O initDirect3D ¥ <=l /] D3DPRESENT_PARAMETERS 9]
BackBufferFormat®} Windowed & v}-t}.

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 B 7t=9] A H B7] (See exampled)
O IDirect3D9::GetAdapterldentifier
= IDirect3D9 QVE] | o] 227} Q122 El 225} 1 A F ol 4] A] 2= ¥l o]
ZA)eta QI d B2 # ol t] AZ o] o] HE] S 7| % FH}.

HRESULT GetAdapterldentifier(UINT Adapter, DWORD Flags,
D3DADAPTER_IDENTIFIERY *pldentifier);

u return@k-
A& 3& 44, D3D_OKE =8l +th
Adapter 9] gkol W9l 2] 9] %5, Flags7} 914 & 7ks
e pIdenhﬁer/]' NULL = 9, W) wAbgdl W e s
91 7] 9= D3DERR_INVALIDCALLE ¢} %1},

= parameter
Adapter
= HHogkE f2aEd o] of EE vEblE A5
= D3DADAPTER_DEFAULT= @4 13} t] 2 & ¢ o] o] A o]},
= H gk 00]3L H o) 242 IDirect3D9:GetAdapterCount & 2] W=
HomHE 1S W gk
Flags
= D3DADAPTER_IDENTIFIERY ¢] WHQLLevel ¥)¥ & 4% 8} = flag
= D3DENUM_WHQL_LEVEL =0 & A4, t]ZE420.
= D3DENUM_WHQL_LEVEL & A4 3}¥, o] 3% & QIEjYlo] 3
Microsoft® Windows® Hardware Quality Labs (WHQL)<] Al &
FHAE EREY S gl
pldentifier
= D3DADAPTER_IDENTIFIERY %4 9] EQ1E] & o] 4 & 7] &38h
AR7 A

£,
>

0o] At
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A 2=510] gl of §IE o] 4= o] 4] 42 Adapteri | Y5 o] FaA =

Getting the Display Modes for an Adapter

Getting the Display Modes for an Adapter

O IDirect3D9::GetAdapterModeCount
= oHE & o] 8 7bed T g o] RES 5 EeEr

UINT GetAdapterModeCount(UINT Adapter, DSDFORMAT Format);

w return@h> A A o e o] vl aE o] REQ 55 EHET
® parameters
Adapter
= taEYo] o e & e = A
= D3DADAPTER_DEFAULT:= 874 17 t] 22 Z¢ o] o] g o]tk
Format
= D3DFORMAT<E AH&-3h= 9 Bbql o] 2ul& 48 gheh
= A WS 24 Y IDirect3D9:: EnumAdapterModes AH-g- et

0 IDirect3D9:EnumAdapterModes
u o] & 7}53% o] §lE] .= D3DDISPLAYMODEE & 7] 3t}

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

u return@ke
o] o B & X & ALE 5 =
Adapter7} /‘1 o] D]’:%Eﬂol o] o] = o)) g,
D3DERR_INVALIDCALLE & &%t}
W o] AAEA eheA), AP TR0 2 FhEdo] ThEehE
AHg-3 4= 913 7 9-+= D3DERR_NOTAVAILABLEE &2t}

Getting the Display Modes for an Adapter
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