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Dr. Worawat Limpoka Advisor

ABSTRACT

3D game development is the project that describes the use of DirectX Application
Programming Interface (API) as the multimedia component to develop 3D game which emphasize on
game engine development that is the core of game creating. C++ is The object oriented programming
language that is used for the development of project.

This project covers, first of all, studying the architecture of DirectX and the way to implement
them for game development in many ways such as a graphics system, sound effects and interfacing with
input devices and also studying the basic theory of game engine development. Then use the concept to
design the game engine components and beginning to develop that component for learning the result of
many methods to choose the appropriate way. The programming will begin from graphics, sound, input
interfacing and the other components that are necessary in the beginning step of game cngine
development and also 3D modeling ficld.

In the last step, 3D online game development is developed by game engine so that game engine

is tested and test the possibility of using game engine.
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cApplication

&m_hinst: HINSTANCE
&m_hwnd : HWIND
Fem_Class[MAX_PATH] : char
fem_Caption[MAX_PATH] : char
Fom_weex  WNDCLASSEX
%em_Style : DWORD
%em_XPos . DWORD
%em_YPos : DWORD
Feom_Width : DWORD
fem_Height : DWORD

[ $Gethwndd : HWND

$Gethinstd : HINSTANCE

®Run(: BOOL

®EnorBOOL Fatal, char *Text, ...) : BOOL
®Move(ong XPos, long YPos) : BOOL
®Resizeflong Width, long Height) : BOOL
$ShowMouse(BOOL Show) : BOOL
¥nit0 :virtual BOOL

¥shutdown : virtual BOOL

®Frame( : virtual BOOL
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6.1 AM1a cGraphics
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UseanEnn uazdamsmsuaasmanIn 3 ia

cGraphics

$om_hWnd : HWND

$m_pD3D : IDirect3DB *
$¢m_pD3DDevice : IDirect3DDevice *
Fem_pSprite : ID3DXSprite *
$em_d3ddm : D3DDISPLAYMODE
$om_Windowed : BOOL
%om_ZBuffer : BOOL

$em_HAL : BOOL

Fom_Width : long

®om_Height : long

$om_BPP : long
%om_AmbientRed : char
om_AmbientGreen : char
Rom_AmbientBlue : char

‘GetDirecBDCOMO : IDirect3D8 *

‘GetDeviceCOMO : IDirect3DDevice8 *

$GetSpriteCOMY) : ID3DXSprite *

Qhit( : BOOL

*Shutdown() : BOOL

‘SetMode(HWND hWnd, BOOL Windowed, BOOL UseZBuffer, long Width, long Height, char BPP) : BOOL
$GetNumDisplayMode() : long

‘GetDispIayModelnfu(long Num, D3DDISPLAYMODE *Mode) : BOOL
$GetFormatBPP(D3DF ORMAT Format): char
#CheckFormat(D3DFORMAT Format, BOOL Windowed, BOOL HAL) : BOOL
Display() : BOOL

$BeginScene() : BOOL

‘EndSceneO : BOOL

$BeginSprite() : BOOL

SEndSprite() : BOOL

$Clear(long Color, float ZBuffer) : BOOL

*ClearDisplay(long Color) : BOOL

*ClearZBuffer(float ZBuffer) : BOOL

*Getwidth( : long

GetHeight() : long

$GetBPP() : char

$GetHAL() : BOOL

GetZBuffer() : BOOL

®3etPerspective(float FOV, float Aspect, float Near, float Far) : BOOL
$3etWorldPosition(cWorldPosition *WorldPos) : BOOL
‘SetCamera(cCamera *Camera) : BOOL

9SetLight(long Num, cLight *Light) : BOOL

$SetMaterial(cMaterial *Material) : BOOL

$SetTexture(short Num, cTexture *Texture) : BOOL
$SetAmbientLight(char Red, char Green, char Blue) : BOOL
‘GetAmbientLight(char*Red. char *Green, char *Blue) : BOOL
®EnableLight(long Num, BOOL Enable) : BOOL
SEnableLighting(BOOL Enable) : BOOL

SEnableZBuffer(BOOL Enable) : BOOL

$EnableAlphaBlending(BOOL Enable, DWORD Sre, DWORD Dest) : BOOL
’EnableAlphaTesting(BOOL Enable) : BOOL

7UN 6-1 amalaezunsuves cGraphics
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cTexture

®om_Graphics : cGraphics *
Rom_Texture : IDirect3DTexture8 *
Rom_Width :unsigned long
Rem_Height: unsigned long

$GefTextureCOM(: IDirect3DTextures =

‘Load(cGraphlcs *Graphics, char *Filename, DWORD Transparent, D3DF ORMAT Forma® : BOOL

*Create(c Graphics *Graphics, IDirect3DTexture8 *T exture) : BOOL.

$Free() :BOOL

QisLoaded) : BOOL

Scetwidth() : long

QGetHeight( : long

$GetFormat) : D3IDFORMAT

’Blit(long DesfX, long DestY, long SrcX, long SrcY, long Width, long Height,float XScale, float YScale, D3DCOLOR Colon : BOOL

317 6-2 naalaezunsuved cTexture
4 1
mslFnunmadieziied 2 FAetdeans Tnannn Texture 910 IWdoz 191us0n Load() &
e 74 g | A asA YA & Wl cebilgne iy
21ms Tnaa Inavuuii Texture d3uB8n3%f0 §15M3s Tnaa Texture Yusmd Jufivegly

a 4 X g y Y
UMDV TUDY Direct3DTexture8 Nz 1411599 Create() 15319 Texture



30

AAAT G913 070219 Texture asluduanwwa 18 Tasldiuson Blit) Feaansodiaz
doveny uaznadadiumialadld Tnedmuadiaslumnimefvouusons wononiudignsa
ldnauuulyslald Taesmuedfozdudfidud Tusala

TavdawIngms Wanmaiioz 19 wsunaa cGraphics 1UN3111)2 AW Texture aguU
dauveaIndnou TaulHiuten SetTexture) vosnmIa cGraphics 1 Tndneuii Idgmilousss

4 2
NUU
6.3 AA1a cMaterial

d’ o’g A o aa d?
NYNLITUABDITUUNANH U TUITIIIVU

cMaterial
Fom_Material : DIDMATERIALS

*GetMateriaIO : D3IDMATERIALS *

‘SetDiﬂ’useColor(char Red, char Green, char Blue) : BOOL
‘GetDiﬁuseColor(char*Red, char *Green, char *Blue) : BOOL
‘SetAmbientColor(char Red, char Green, char Blue) : BOOL
‘Get&mbientoolor(char*Red, char*Green, char *Blue) : BOOL
‘SetSpecularColor(char Red, char Green, char Blue) : BOOL
*GetSpecuIarColor(char*Recl, char *Green, char *Blue) : BOOL
‘SetEmissiveCUIUr(char Red, char Green, char Blue) : BOOL
‘GetEmissiveCoInr(char*Red, char *Green, char *Blug) : BOOL
$SetPower(float Power) : BOOL

SGetPower(float Powen : float
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cLight

Rem_Light : D3DLIGHTS

SGetlLight() : D3DLIGHTS *

‘SetType(DaDLlGHTI'YPE Type) : BOOL
‘Muve(ﬂoatKF’os,ﬂoat YPos, float ZPos) : BOOL
$hoveRel(float XPos, float YPos, float ZPas) : BOOL
‘GetPos(ﬂoat *XPos, float *YPos, float*ZPos) : BOOL
‘F‘oint(ﬂuat XPas, float YPos, float ZPos) : BOOL
*PointRel(ﬂoat APos, float YPos, float ZPos) : BOOL
‘GetDirection(ﬂoat *XPos, float *YPos, float *ZPos) : BOOL
*SetDiﬁuseCulnr(char Red, char Green, char Blue) : BOOL
’GetDiﬁuseColor(char*Red, char *Green, char *Blue) ; BOOL
‘SetSpecularColor(char Red, char Green, char Blue) : BOOL
‘GetSpecularColor(char*Red, char *Green, char *Blue) : BOOL
‘Semmbientcmnr(char Red, char Green, char Blue) : BOOL
‘GetAmbientColor(char*Red, char *Green, char *Blue) : BOOL
95etRange(float Range) : BOOL

$GetRange( : float

‘SetFal!Oﬁ(ﬂoatFaIlOﬁ} :BOOL

SGetFallOf) : float

‘SetAttenuationD(ﬂoatAﬁenuation) :BOOL

BGetattienuation0( : float

‘Set&ttenuatiommoat Attenuation) : BOOL

SGetattenuation1() : float

‘Setﬂ«ttenuatiom(ﬂoat Attenuation) : BOOL

$GetAttenuation?2( : float

$SetTheta(float Theta) : BOOL

$GetTheta( : float

®SetPhi(float Phi) : BOOL

SGetPhi( ; float

il 6-4 naalaezunsuves cLight

9 [ [l
Tumsldauamadl 0zlfiwsen SetType lumsmmuagiuuveaaiidosms &
o [ [~ I~ a °
annsomuadnyazeanty 3 uuy AeluuuuYe HUUATEIIDN LAZHUUTIAMY LA KIS

o wa 1 [} = | v Y aa
MUUAAUTUUANING) VOIA (FU T TANVDIULDI ANUIUY Tﬂﬂi"]ﬂﬂ‘ﬁﬂﬂ‘ﬂﬂﬂg

Ed
aaatlazlinislFnuswiuaate cGraphics Tumssmualdinssuneysnyaz o e

awi lddmualunaied cLight Tneiusen SetLight() Yosnma cGraphics

6.5 Aaa cFont
a2 qvo y v : 7y
ﬂﬂ']ﬁuﬂgnl‘lfﬂ']ﬂ'ﬁuﬁﬂqWa“.’@ﬂ31uﬂ\1ﬂuwu1ﬂ@ Iﬂﬂﬂ’lﬂ'ﬁﬁl‘uﬂﬂi"U@ﬂ’J’INﬁQ‘Uu

BackBuffer AouNazlimsuanina



32

cFont

&m_Font: ID3DXFont*

$GetFontCOMY : IDIDXFont *

‘Create(cGraphics *Graphics, char *Name, long Size, BOOL Bold, BOOL ltalic, BOOL Unde fine, BOOL Strikeout) : BOOL
$Free() : BOOL

$Beging : BOOL

$End) : BOOL

’Print(char*’Texl. long XPas, long YPos, long Width, long Height, D3ADCOLOR Color, DWORD Format) : BOOL
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6.6 A1 cVertexBuffer
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cVertexBuffer

& m_Graphics : cGraphics *

& m_pVB : IDirect3DVertexBuffers *
& m_Numvertices : DWORD

& m_VertexSize : DWORD
&m_FVF : DWORD

&m_Locked : BOOL

&m_Ptr: char*

‘GewenexBuﬁerCOMO . IDirect3DVerexBufferg *

®GetvertexSize() : unsigned long

SGetvertexFVEQ : unsigned long

SGethumvertices( : unsigned long

*Create(cGraphics *Graphics, unsigned long NumVertices, DWORD Descriptor, long VertexSize) : BOOL
¥Free() : BOOL

9®sLoaded( : BOOL

$3et(unsigned long Firstvertex, unsigned long NumVertices, DWORD Type) : BOOL
‘Render(unsigned long Firstvertex, unsigned long NumPrimitives, DWORD Type) : BOOL
$_ ock(unsigned lang Firstvertex, unsigned long NumVertices) : BOOL

SUnlock) : BOOL

SGetPtr) : void *
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6.7 AAe cWorldPosition
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cWorldPaosition

%em_Billboard : BOOL

%m_XPos : float

Bem_YPos : float

%em_ZPos : foat

®em_XRotation : float
%em_YRotation: float
Bem_7ZRotation : float
%em_XScale : float

Fem_YScale: float

Bem_ZScale : float
Fom_matWord : D3IDXMATRIX
Fom_matScale : D3DXMATRIX
Bem_matRotation ; D3DXMATRIX
om_matTranslation : D3IDXMATRIX
Fem_matCombine1 : DIDXMATRIX
%m__m atCombine2 : D3DXMATRIX

1‘Getl\ﬂatrm(cGraf:lhlcs *Graphics) : DIDXMATRIX *
SetCombmeMatnﬂ(DBDXMATRIX*Matnx) BOOL
‘SethvmbmeMatnx2(D3DXMATRI}<*Matnx) BOOL
‘Copy(cWoddPosntmn*DestF‘os) BOOL
‘Move[ﬂoatxpos float ¥Pos, float ZPos) : BOOL
®hioveRel(foat XAdd, float YAdd float ZAdd) : BOOL
‘Rotatefﬂoat XRot, float YRot , foat ZRot) : BOOL
SRot ateRel(f oat XAdd float YAdd float ZAdd) : BOOL
‘Scale(ﬂoat AScale, ﬂoat YScale floatZScale) :BOOL
$ScaleRelfloat XAdd, float YAdd, float ZAdd) : BOOL
‘Update(cGraphxcs *Graphlcs) BOOL
“EnableBlllboard(BOOLEnahle) BOOL
$GetXPos() ; float

‘Getvpuso float

$GetZPos() ; float

‘GetXRotatlonO float

$Get YRotation() : float

$GetZRotation() : float

$GetXScale( : foat

$Get YScale() : foat

’GetZScale() : float

51]7) 6-7 nana lnosunIuvYad cWorldPosition



34

amanaz 19 Taoms 13usen Move() tioimséedumiaveaTnaneou ldaumied
doamsluiina 3 1A SrdeansmiuTndnounuuny X, Y uag Z Aoz 141500 Rotate() Tay
Mmuammuunuiidesns tazdidesmsUsuasunaves Indney Soxldson Scale() Tums
SIESTEITRT

wenmnunmaiidamunsaih Billboard 18 Taums1Hiuzon EnableBillboard() tite 11 w3

noufluaaIng UAAIWALILY Billboard 161

6.8 AA1a cCamera
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cCamera

fem_XPos : float

%em_YPos : float

%em_ZPos : float

%em_XRot : float

fom_YRot : float

%em_ZRot : float
%em_StartXPos : float
Fem_StartYPos : float
%em_StartZPos : float
%em_StartxXRot : float
$em_StartYRot : float
%om_StartZRot : float
$em_EndXPos : float
%em_EndYPos : float
%em_EndZPos : float
fem_EndXRot : float
fem_EndYRot : float
%em_EndZRot : float
Fom_matWorld : DIDXMATRIX
%em_matTranslation : DIDXMATRIX
Fem_matRotation : D3DXMATRIX

$GetMarix() : DIDXMATRIX *
SUpdate() : BOOL

hove(float XPos, float YPos, float ZPos) : BOOL
ShoveRel(float XAdd, float YAdd, float ZAdd) : BOOL
‘Rotate(ﬂoat #Rot, float YRot, float ZRot) : BOOL
®RotateRel(float XAdd, float YAdd, float ZAdd) : BOOL
‘Point(ﬂnat XEye, float YEye, float ZEye, float XAt, float YAt, float ZAt) : BOOL
$SetStartTrack() : BOOL

$SetEndTrack() ; BOOL

$Track(float Time, float Length) : BOOL

$GetXPos( : float

$GetYPos() : float

‘GetZF’usO : float

$GetXRotation() : float

‘GetYRntationO : float

*GetZRotation() : float

717 6-8 nanalaozunsuved cCamera



35

dy 4 o Y o 1 vy [
TumslFamaaeail 0z 14ms00 Move() titovimsindouthudumiisvesndoslyss
[ v v v
Aumiafidoens 19iuson Rotate() iNomsnyundosmuunuiideants uensimiudsmuise

fmuadumandowazyaiindesIndald Tasldiusen Point()

6.9 naa cMesh
Y @ aa & { ¢ g
amatidiolumsians Tuaa 3 78 FezlFawgtuny IWdnivwana X Fathunasg

< [~ 4
vod'las o nd

chesh

& m_Graphics : cGraphics *
&m_NumMeshes : long
&m_Meshes : sMesh *
&m_NumFrames : long
&»m_Frames : sFrame

& m_Min : D3DXVECTOR3
Em_Max : DIDXVECTOR3
&m_Radius : float

?’Parse><FileData(IDireci}(FiIeData *pData, sFrame *ParentFrame, char *TexturePath) : void
?‘MapFramesToBones(SFrame *Frame) : void

$isLoaded( : BOOL

SGetNumFrames( : long

‘GetParentFrameO :sFrame*

*GetFrame(char*Name) :sFrame*

SGetNumMeshes) : long

$GetParentMesh : sMesh *

SGetMesh(char*Name) : sMesh *

‘GetBound(ﬂoat *MinX, float *MinY, float*MinZ, float *MaxX, float *MaxY, float *MaxZ, float *Radius) : BOOL

‘Load(cGraphics *Graphics, char *Filename, char *TexturePath) : BOOL

®Free() : BOOL
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cObject

Rem_Graphics ; cGraphics *
%em_Mesh : cMesh *
Rem_Pos : cworldPaosition
Fem_Billboard : BOOL

?‘UpdateFrame(sFrame *Frame, D3DXMATRIX *Matrix) : void
DrawFrame(sFrame *Frame) : void

P¥DrawMesh(sMesh *Mesh) : void
‘Create(coraphics *Graphics, cMesh *Mesh) : BOOL
®Free() : BOOL
*AﬂachToObject(cObject *Object, char*FrameName) : BOOL
‘Move(ﬂoat XPos, float YPos, float ZPos) : BOOL
SMoveRel(float XAdd, float YAdd, float ZAdd) : BOOL
‘Rutate(ﬂoat XRot, float YRot, float ZRof) : BOOL
‘RotateRel(ﬂoat XAdd, float YAdd, float ZAdd) : BOOL
¥3cale(float AScale, float YScale, float ZScale) : BOOL
‘ScaleReI(ﬂoatXAdd, float YAdd, float ZAdd) : BOOL
SGetMatrix( : DIDXMATRIX *
$GetkPos( : float
$GetyPos( : float
$GetzPos() : float
$GetkRotation( : float
$GetyRotation( : float
$GetZRotation() : float
$GetkScale( : float
SGetyScale : float
$GetZScale) : float
‘GetBound(ﬂoat*MinX, float *MinY, float*MinZ, float *MaxX, float *MaxY, float *MaxZ, float *Radius) : BOOL
¥3etMesh(cMesh *Mesh) : BOOL
SUpdate : BOOL
®Render) : BOOL
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clnput

Fem_hvind : HAND
%em_pDI:IDirectinput8 *

$GetDirectinputCOM( ; IDirectinputs *
SGethind( | HWND

$InittHWND hiwnd, HINSTANCE hinst)( : BOOL
$Shutdown() : BOOL
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clhputDevice

Rem_Input : cinput *

Rem_Type : short

Rem_pDIDevice : IDirectinputDevice8 *
Fem_Windowed : BOOL
Rem_State[256] : char
%eom_MouseState : DIMOUSESTATE
Rem_JotstickState : DIJOYSTATE
Fem_Lock[256] : BOOL

Feom_XPos : long

Rem_YPos : long

‘Devicecomo :IDirectinputDevice8 *
‘Create(clnput*lnput, short Type, BOOL Windowed) : BOOL
$Free( : BOOL
$Clear( : BOOL
®Read( : BOOL
SAcquire(BOOL Active) : BOOL
$Getlock(char Num) : BOOL
®Setlock(char Num, BOOL State) : BOOL
$GetiPos( : long
¥SetPos(long ¥Pos) : BOOL
®GetyPosh : long
$5etYPosilong YPos) : BOOL
$GetkDeltag : long
$GetyDeltag : long
$GetKeyState(char Num, BOOL State) : BOOL
$5etkeyState(char Num, BOOL State) : BOOL
*GetPureKevState(char Num, BOOL State) : BOOL
$GetkeyPress(long Timeout) * short
®GetNumKeyPresses( ; long
$GetNumPureKeyPresses( - long
$GetButtonState(char Num) : BOOL
‘SetBuﬁnnState(char Num, BOOL State) : BOOL
$GetPureButtonState(char Num) - BOOL
‘GetNumBuﬁonPresses{) “long
®GetNumPureButtonPresses( : long
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c¢Sound

Fom_hWnd : HWND

$om_Volume : long

$om_Events[33] : HANDLE
$om_EventChannel[32] : cSoundChannel *
$om_hThread : HANDLE

®om_ThreadID : DWORD
%om_ThreadActive : BOOL

$em_pDS : IDirectSounds *
fom_pDSBPrimary : IDirectSoundBuffer *
fom_CooperativeLevel : long
$em_Frequency : long

fem_Channels : short
Bem_BitsPerSample : short
$em_pDMPerformance : IDirectMusicPerformances *
$om_pDMLoader : IDirectMusicLoader8 *

$AssignEvent(cSoundChannel *Channel, short *EventNum, HANDLE EventHandle) : BOOL
‘ReleaseEvenl(cSuundChannel *Channel, short *EventNum) : BOOL
‘GetDirectSuundCOMO : IDirectSound8 *

$GetPrimaryBufferCOM() : IDirectSoundBuffer *

’GetPerformanceCOMO : IDirectMusicPerformance8 *

$GetloaderCOM( : IDirectMusicLoader8 *

Shnit(HWND hwnd, long Frequency, short Channels, short BitsPerSample, long CooperativeLevel) : BOOL
$Shutdown() : BOOL

‘GetVolumeO : long

$3etVolume(long Percent) : BOOL

‘Restoreo : BOOL
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8.2 AA1a cSoundData
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cSoundData

$%om_Frequency : long
%om_Channels : short
$om_BitsPerSample : short
%om_fp: FILE*

$om_Ptr: char*
%om_Buf : char*
$om_Size : long

Fom_Left : long
$em_StartPos : long
$om_Pos : long

¥GetPtr() : char *

$GetSize() : long

Create() : BOOL

Create(long Size) : BOOL

®Free() : BOOL

¥SetFormat(long Frequency, short Channels, short BitPerSample) : BOOL
‘SetSuurce(FlLE *fp, long Pos, long Size) : BOOL
¥SetSource(void *Ptr, long Pos, long Size) : BOOL
‘LoadWAV(char *FileName, FILE *fp) : BOOL
‘LoadWAVHeader(char*FileName, FILE*fp) : BOOL
¥Copy(cSoundData *Source) : BOOL
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cSoundChannel

%em_Sound : cSound *
$om_pDSBuffer : IDirectSoundBufferd *
$om_pDSNotify : IDirectSoundNotifyd *
%om_Event : short

em_Volume : long

$em_Pan : signed long

%em_Playing : BOOL

Fem_Loop : long

fem_Frequency : long
$em_BitsPerSample : short
%em_Channels : short

fem_Desc : cSoundData
$em_LoadSection : short
%em_StopSection : short
Fem_NextNotify : short

F®BufferData() : BOOL

FPPUpdate() : BOOL

‘GetSoundBuﬁerCOMO : IDirectSoundBufferd

$GetNotifyCOM() : IDirectSoundNotifyd

$Create(cSound *Sound, long Frequency, short Channel, short BitPerSarmple) : BOOL
$Create(cSound *Sound, cSoundData *SoundDesc): BOOL
®Free() : BOOL

¥Play(cSoundData *Desc, long YolumePercent, long loop) : BOOL
$Stop() : BOOL

$GetVolume() : long

$SetVolume(long Percent) - BOOL

$GetPan() : signed long

$SetPan(signed long Level) : BOOL

$GetFrequency() ; long

‘SetFrequency(long Level) : BOOL

®isPlaying() : BOOL
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8.4 aAoa cMusicChannel
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native song

cMusicChannel
%em_Sound : cSound *
%em_pDMSegment : IDirectMusicSegments *
Fem_Volume : long

$GetSegmentCOM( : IDirectMusicSegments *
$Create(cSound *Sound) : BOOL

®Load(char *FileName) : BOOL

®Free() :BOOL

$SetDLS(cDLS *DLS) : BOOL

‘F'Iay(long VolumePercent, long Loop) : BOOL
$stop(  BOOL

$Getvolume( : long

$Setvolume(long Percent) : BOOL
$SetTempogiong Percent) : BOOL

¥sPlaying) : BOOL
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cDLS
®em_Sound: cSound *

$GetCollectionCOMO : I DirectMusicCollections *
$Create( Sound *Sound) : BOOL

L oad(char *FileName) : BOOL

$Free():BOOL

$GetNumPatcheso : long

®GetPateh(long Index) : long

$Esist(long Patch) : BOOL
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9.1 @A cNetworkAdapter
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cNetworkAdapter

Rem_AdapterList : DPN_SERVICE_PROVIDER_INFO *
Sem_NumAdapter : unsigned long

nit) : BOOL

$Shutdown( : BOOL

$GetNumAdapter( : long

$GetName(unsigned long Num, char *Buf) : BOOL
*GetGUlD(unsigned long Numj) : GUID *

71N 9-1 amalnezunsaved cNetworkAdapter

£
° a 1w 3 a ]
amativgyhmsdAadeduginsalifiaisa Tavsulls Tanea TePP Tunisldanu ms
v
S 1 [ 1 ) Y o = é o
AndpiusznINnoNNIAD I IS1¥A03] GUID Tais10zihmsis snison Init) Geaziins
° 1A 9 Ao, & @ Pr| 1 1 ] a 4 J £ A& o
Amuansuauituily uazdnsazmsdondenisy Taoiuduinesiaves DirectPlay Fuilotia
¥ 4 & ool o
msiSonmsoail Nz 1d%eveq Adapter liaz GUID Fadhiinay Adapter fagsiufns mIuves
Adapter NAM15%0 m_NumAdaptert519¢§ GUID 18 Taoldiusen GetGUID() Tavdsninomuvos
A v o { 4 A a
Adapter Nd09M3 ud29z Idnadwfili GUID voa Adapter idpams taziitelafideansianns
a v o Y ° a 4 i e it
AnAD 912IM3FunTen Shutdown() tROMMIBNENMS FouRBRUTZ UG TR

g < o dqya v o a 4 L] d as &
ﬂﬂ1ﬁuﬂ$lﬂuﬂﬁ1ﬁﬂﬁﬂﬂ1‘ﬁ!illﬁu1uﬂ']iﬂ$ﬂ1ﬂ1iﬂﬂﬁﬂﬁ@ﬁﬁﬂuN”mizUiJmm’Jiﬂ BN
A

o & Y y & el e 5 ' = s & ol Agt e S 2
i]1l’.’u@]'ENfTi'I\T’UuﬂJ']ﬂ'ﬂu'ﬂﬂgw1ﬂ15ﬂ]HUﬂ'}1ﬂﬂ“W'Mﬁﬂilﬂi@\ﬂﬂﬂzﬂ?T’Tu'lwlﬂumfiwn@i nio

Tnaoud

9.2 AA1e cNetworkServer
I~ A o 9 = ad S & A 1w 1 o
!‘]J‘Llﬂﬁ'lﬁ“/li]%ﬂﬂ’iu’l‘l’llﬂuﬁﬁﬂnﬂi “]N‘ﬂgﬂﬂEJﬂ’J‘Uﬂﬁﬂﬁl‘ﬁﬂﬂﬂﬂﬂuizﬁ’JN"lﬂﬁLﬂuﬂ ﬂlm

Y s v g v
uazvamsaaanazoon Wuau



46

cNetworkServer

%em_pDPServer : IDirectPlay8Server
%em_Connected : BOOL
Fem_SessionName [MAX_PATH) : char
Fem_SessionPasswordMAX_PATH]: char
Fem_Port: long

Fem_MaxPlayers: long

Fem_NumPlayers : long

‘GetSemarCOMG . IDirectPlay8Server *

$nitg: BOOL

$Shutdown( : BOOL

‘Hust(GUlD *guidAdapter, long Pot, char*Ses sionName, char *Password, long MaxPlayer): BOOL
$Disconnect() : BOOL

$isConnected) - BOOL

‘Send(DPNID dpnidPlayer, void*Data, unsigned long Size, unsigned long Flags) : BOOL
‘SendTexh(DPNlD dpnidPlayer, char*Text, unsigned long Flags) : BOOL

®Disc onnhectPlayer{long Playerld) : BOOL

‘GeﬂP(char*IPAddress_ unsigned lohg Playerld) : BOOL

SGetam e{char *Name, unsigned long Playerld) : BOOL

$GetPort) : lang

$GetSe ssionName(char *Buf) : BOOL

$GetSessionPassword(char *Buf) :BOOL

$Getv axPlayers( : long

$GetNumPlayers( : long
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cNetworkClient

Rem_pDPClient: IDirectPlay8Client
%em_Connected : BOOL
Rem_IPAddress[MAX_PATH] : char
Rem_Port: long

Rem_Name[MAX_PATH]: char
Bem_SessionName[MAX_PATH] : char
Bem_SessionPassword[MAX_PATH] : char

‘GetCleimCOMO : IDirectPlay8Client *

$init) : BOOL

$Shutdown( : BOOL

‘Cnnneﬁ(GUlD *guidAdapter, char *IP, long Port, char *PlayerName, char *SessionName, char *SessionPasswaord) : BOOL
S®Disconnect() : BOOL

$isConnected() : BOOL

‘Send(vold *Data, unsigned long Size, unsigned long Flags) : BOOL
‘SendText(char’Ten, unsigned long Flags) : BOOL

‘Geth(char *|PAddress) : BOOL

$GetPort() : long

$GetName(char *Name) : BOOL

‘GetSessiunName(char*But) :BOOL
‘GetSessionPassword(char*Bur) :BOOL
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&pm_Graphics ; cGraphcis* &m_Graphics : cGraphics*
_Camera : cCamera &m_Texture : CTexture™
&m_XEve : foat &m_VB : cVertexBuffer®
_YEye : float &m_IsPlayerside : BOOL
&m_zEve | foat & _Time[5] : DWORD
&m_Length : float &m_Length[S] : int
_Zeta ! int &m_Count @ int
_Alpha : nt
&m_sin[360] : float Create(cGraphics *Graphics, cTexture *Texture) : BOOL
_cose[360] : float SFree() : BOOL
SRender() : BOOL
$Create(cGraphics *Graphics) : BOOL $SetSide(BOOL IsPlayerside) : void
SFree() : BOOL ¥SetPosition( foat XPos, float YPos, float ZPos) : void
$addLength(float Deltalength) : void $ShowNumber (int number) : BOCL
®addzeta(int Deltazeta) : void
®addalpha(int Deltaslpha) : void
SRelateTo(float XEye, float YEye, float ZEye) : void
SUpdate() : void

gilﬁ 12-2 ﬂma’?ﬂazunwmm cRelativeCamera 118 cNumber
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7N 12-3 mauaasinavlasly cNumber

12.4 aan@ cCreature, cMonster 4182 cPlayer

ADE cCreature rﬂuﬂmﬁuﬁmm cMonster % cPlayer ﬁyammmmﬂuéfumuﬂmﬁaazﬂi
Fmilaniousu uadsfiuanerasusening cMonster iaz cPlayer 10 cPlayer UAsUONAM AL
dauf 130914 Vertex Buffer 1ing Texture 2 A WonMIATT $112un Miiaz Aem e lsiwhu /i

9
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cCreature
Remn_Graphcis : cGraphics*
Rem_RelCamera : cRelativeCamera™
R¢m_Landscape : cLandscape™
Fem_Orient : int
m_xpos : float
Remn
Fom
Beom

_YPos : fioat

_ZPos : float
_XTarget : float
_ZTarget : float
Fem_Action : Action
R¢m_Direction : Direction
Rem_Last Time : DWORD
%m_LoopTime : DWORD
Rem_Enermy : cCreature*
Rem_IsAttack : AttackType
Bem_IsAlive : BOOL
Rem_Number : cNumber*
Rem_Name[16] : char
Rem_NameTime : DWORD

SCreate(cGraphics*, cRebtiveCamera®, cLandscape*) : BOOL
¥< <virtual> > Free() : BOOL
®< <abstract >> Render(): BOOL
:SsﬁtName(c?)ar*) ; void
owName() : void
SshowNumber(int) : void v\
9SethumberSide(BOOL IsPlaverSide) : void
SRenderNurmber () : BOOL
SoveTo(float, float) : void
etEnermy(cCreature™, AttackType) : void
SResetEnemy() : vaid
$attack() : void
®attacked() : void
S1sNearEnermy() : BOOL
®lsattack() : AttackType
SDie() : void

SReborn() ; void
$isalive() : BOOL /

cMonster

&m_VB : cVertexBuffer*

_Tex : cTexture*
&m_ShadowVB : ¢ Vert expuffer*
_ShadowTex : cTexture*

&m_MID ; int

SCreate(cGraphics*, cRelativeCamera®*, cLandscape*, cTexture*, cTexture*, DPNID) : BOOL
®<<virtual> > Free() : BOOL
®< <virtual> > Render() : BOOL

cPlayer

&m_HeadVB : cVerTexBuffer*
_HeadTex : cTexture*
_BodyVB : cVertexBuffer*

&m
&sm
&m_BodyTex : cTexture®
&m
Em

_MessageTime : DWORD

YCreate(cGraphics*, cRelativeCamera*, cLandscape®, cTexture®, cTexture*, cTexture®, cTexture*, DPND) : BOOL
®<<virtual> > Free() : BOOL

$< <virtual> > Render() : BOOL

9SayMessage(char®) : vad

gl]ﬁ 12-4 amalnezunsuvesnara cCreature, cMonster 4 cPlayer

12.5 Aa1a cMonsterArray Il cPlayerList
& : ey Sl e Sy 4
114 Contain Class inilouniu Tae cMonsterArray MUTINUNUAIRAATNINUAVULRUN
_ yd Y1 o A id1 o oA Yo o ]
cPlayerList “lcmnugmumﬁuﬂuuuwuw HANANNUAD cMonsterArray Maﬂymzmﬁﬂ"lumimu

: . i e s e
oyn ud cPlayerList 19dnyaszuuy Link List Tumsifiy Ridhusuiiflosnnuuumuiinga vl
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cMonster cMonsterArray
_Graphics : cGraphics*

_RelCamera ; cRelativeCamera™

_Landscape : cLandscape™

_NumTexture ; cTexture*
_MonsterTex[MAX_MONSTERTEXTURE] : cTexture™
_MonsterID[MAX_MONSTERTEXTURE] vint
_MonsterTexCount : int

_ShadowTex ! cTexture*

_Array[MAX_COUNT] : cTexture™

_Count : int

_Font : cFont™*

2800000088

‘Create(cGraphics *Graphics, cRelativeCamera *RelCamera, cLandscape *Landscape, cTexture *NumTexture) : BOOL
SFree() : BOOL
®Render() : BOOL
SRenderFont() : BOOL
enderNumber () : BOOL
SaddMonster(int MID, int MonsterID, float XPos, fioat ZPos, int Orient) : BOOL
‘GetMonsterByID(int MID, cMonster** Monster) : BOOL
$GetMonsterByMouse(long MouseX, bng MouseY, cMonster** Monster) : BOOL

7l 125 paralaezunsuvos cMonsterArray

cPlayer cPlayerList
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_Graphics : cGraphics*

_RelCamera ; cReltiveCamera*

_Landscape : cLandscape*

_NumTexture : cTexture™
_HeadTex[MAX_PLAYER TEXTURE] : cTexture™
_BodyTex[MAX_PLAYERTEXTURE] : cTexture*
_HBadID[MAX_PLAYERTEXTURE] 1int
_BodyID[MAX_PLAYERTEXTURE] : int
_HeadTexCount ; int

_BodyTexCount : int

_ShadowTex : cTexture*

_FirstNode ; sNode*

_Font : cFont™

£000006¢8

$Create(cGraphics *Graphics, cRelativeCamera *RelCamera, cLandscape *Landscape, cTexture *NumTexture) : BOOL
SFree() : BOOL
SRender() : BOOL
SRenderFont() : BOOL

enderNumber() : BOOL
$addMainPlayer (DPNID- PID, int Head D, int BodyID, fioat XPos, float ZPos, int Orient) : BOOL
%addNode(DPNID PID, it HeadDD, int BodyID, fioat XPos, float ZPos, int Orient) : BOOL
‘DeletePlayerByID(DPNID PID) : BOOL

etMainPlayer(cPlayer** Player) : BOOL

etPlayerByID(DPNID PID, cPlayer** Plyer) : BOOL
SGetPlayerByMouse(bng MouseX, long MouseY, cPlayer** Player) : BOOL

71N 12-6 nanalaezunsuved cPlayerList
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® Viewing Frustum and Node Tree Engine
® Billboarding, Alpha Blending and Alpha Testing

® Third Person View

13.1 Viewing Frustum and Node Tree Engine
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3 Ui 13-1 Viewing Frustum

:/l v dyd ' % _ & A @ J o Y
Tﬂﬁlizu'm‘ﬂﬂﬁﬂﬂ'luuliﬂﬂ'ﬂ Cllpplng Planes FUNAUHNIDIZUIVAINEA ﬂ$ﬂ111’iL51
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D3DXMATRIX Matrix, matView, matProj;

m_Graphics—>GetDeviceCOM()—>GetTransform(D3DTS_PROJECTION, &matProj);
m_Graphics—>GetDeviceCOM()—>GetTransform(D3DTS_VIEW, &matView) ;
D3DXMatrixMultiply(&Matrix, &matView, &matProj);

// Calculate the planes

m_Planes([0] .a = Matrix. 14 + Matrix. 13; // Near
m_Planes[0].b = Matrix. 24 + Matrix. 23;
m_Planes[0].c = Matrix. 34 + Matrix. 33;
m_Planes[0].d = Matrix. 44 + Matrix. 43;
D3DXPlaneNormalize (&m Planes (0], &m Planes[0]);

m Planes[1l].a MatPuizald = Slagri-{) €8;:\/"/ Ea#
m Planes[1].b Matrix. "4 *=mMatrix. 23
m_Planes([l].c = Matrix. 34 —“MeriXmmm3Sy
m Planes([1l].d = Matrix. 44 - Matrix. 43;
D3DXPlaneNormalize (&m Planes[1], &m Planes([1]);

miPlanes(2].a = Matrix, 14 & Matris o lle [/olcft
m Planes[2].b Matrix. 24 + Matrix. 21;
m_Planes[2].c = Matrix. 34 + Matrix. 31;
m_Planes[2].d = Matrix. 44 + Matrix. 41;
D3DXPlaneNormalize (&m Planes (2], &m Planes([2]);

m_Planes[3).a = Matrix. 14 - Matrix. 11; // Right
m Planes[3].b Matrix. 24 - Matrix. 21;

m Planes[3].c = Matrix. 34 - Matrix. 31;
m_Planes[3].d = Matrix. 44 - Matrix. 41;
D3DXPlaneNormalize (&m Planes[3], &m Planes[3]);
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m Planes[4] sa = Matrix. 14 - Matrix. 123 // Top
m Planes[4].b Matrix. 24 = Matrix. 22;
m_Planes[4].c = Matrix. 34 - Matrix. 32;
m_Planes[4].d = Matrix. 44 - Matrix. 42;
D3DXPlaneNormalize (&m Planes([4], &m Planes[4]);

I

m_Planes[5].a = Matrix. 14 + Matrix. 12; // Bottom
m Planes[5].b Matrix. 24 + Matrix. 22;
m_Planes[5].c = Matrix. 34 + Matrix. 32;
m_Planes[5].d = Matrix. 44 + Matrix. 42;
D3DXPlaneNormalize (&m Planes[5], &m_Planes[5]);
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FLOAT D3DXPlaneDotCoord (
CONST D3DXPLANE * pP, //D3DXPLANE to check
CONST D3DVECTOR* pV) ; //Point to check
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BOOL cFrustum: :CheckPoint(float XPos, float YPos, float ZPos)
{
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short 1i;

// Make sure point is in frustum
for(i=0;i<6;i++) {

if(D3DXPlaneDotCoord(&m_Planes[i],&D3DXVECTOR3(XPos,YPos,ZPos))<0.0f)
return FALSE;

}

return TRUE;
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13.2 Billboarding ,Alpha blending ang Alpha Testing

[y

v 9 4 b i é v
INMsNNU MMORPG TlizdesiigiausivaumnegluTanlu@eanu uagluniiindhoeh

9 1 [~ Aa9Y v 19 @ o AN ‘5 Y o aad o 3 ¥ 9
Arnuruesldiauegndouiusouinn auiumsnee lanmdazasaulianae suiludosld

Y
LY

1 & Vo | N o w 1 [ @ aa
Tnaneuasnilaalazasinng rvduduiuidnomssumes daiwsezldnindiaznsaoaiia

]
= A

[} aa @ o g @
WhnegluTaneuiia Taoadnlndneu 2 Sutlszneumuiiuglmmasmiieulznmdaazas uay
dimniin Billboarding 19131976 Taun15%1 Billbaording fio mMsHligldmasuveusuntihm

9y {3 Y (] ] < a A e Vo PYESE]
ndosnasanal indese: llmalvuda fegmummuugifmasunsediazasveustlded
9 Ve
gndog Tudadien
Tno15199ADI11 World Transform Matrix M nyuiimasuliiundudindoes Fedwu1d
Vv . 1 v
910 View Transform Matrix 3190 ufinde snyuiyuediels iesunali@masuveusmyundy

3 v A o 9 Y]
ﬂ%%ulﬂﬂ1W‘Vlﬂuﬂu1ﬂ1ﬂﬁf)~‘lﬂﬁﬂﬂna1



Scene from Above

Lr o L A

< Billboard ———— Billboard ~»

Vxewpoint/ V:ewpoint/

311 13-6 M99 Billboarding

// g D3Ddevice = pre-initialized device object
D3DXMATRIX matBillboard;

D3DXMatrixIdentity (&matBillboard) ;

// calculate billboarding matrix

g_D3Ddevice ->GetTransform(D3DTS VIEW, &matView);

D3DXMatrixTranspose (&matTransposed, &matView);
matTransposed. 41 = matTransposed. 42 = matTransposed. 43 =

matTransposed. 14 = matTransposed. 24 = matTransposed. 34 = 0.0f;

// Rpply billboard matrix to world transform matrix
g _D3Ddevice->SetTransform(D3DTS WORLD, &matTempWorld);
A4 9 q9 a Yo o
wiamhmmau%ummwwﬂwmmm

// m_WorldPos = pointer to pre-initialized cWorldPosition object
// m_Graphics = pointer to pre-intialized cGraphics object

m WorldPos->EnableBillboard (TRUE) ;
m_Graphics-> SetWorldPosition (&m WolrdPos);

] ]
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31N 13-7 M391 Alpha Testing

'
[

M Alpha Testing fois 1oz 19mda D3DXCreateTextureFromFileEx Iaslanyaeaiida

fag1)

HRESULT D3DXCreateTextureFromFileEx (
LPDIRECT3DDEVICE8 pDevice,
LPCTSTR pSrcFile,

UINT Width,

UINT Height,

UINT MipLevels,

DWORD Usage,

D3DFORMAT Format,
D3DPOOL Pool,

DWORD Filter,

DWORD MipFilter,
D3DCOLOR ColorKey,
D3DXIMAGE INFO* pSrcInfo,
PALETTEENTRY* pPalette,
LPDIRECT3DTEXTURE8* ppTexture
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m_Texture->Load(m Graphics, “texture.bmp”, OXFFFEFF);

o ° [ 3 4
Wumsdalnaanimainllg texture.bmp 1A 1MUA Color Key 1iUTFAT iazAoums

15UIAD515192AD4%11M15 Enable Alpha Testing (donou Tagldm1ds
m_Graphics->EnableAlphaTesting (TRUE) ;
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74

m_Graphics->EnableAlphaBlending (TRUE) ;

91nM15 14 Billboarding, Alpha Blending 1122 Alpha Testing $1 11195161015 DUAAINAN TN
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