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ABSTRACT

Developing 3D Games is the project that describes the use of DirectX Application
Programming Interface (API) as the multimedia component in Developing 3D Game which is starting
with game engine development that is the core of game creating. The object oriented programming
language in “C++" is used for developing this project.

Thus project covers: first of all, studying architecture of DirectX and the way to implement the
DirectX for game development in many ways such as a graphics system, sound effects and interfacing
with input devices and also studying the basic theorem road map to game engine development. Then get
the concept to design the game engine components and beginning to develop that component for
learning the result of many methods to decision the appropriate way at the same time . The
programming will begin from graphics, sound, input interfacing and the other components that are
necessary in the beginning step of game engine development and also 3D modeling field.

The 3D Game project consist of four part, this thess is one part of Audio, Input and Media.

After that, Integrate all engine components for engine testing and improving to final completed.
In the meantime create 3D games by using the developed 3D games project . Finally, test the game with

various hardware for measuring performance and packaging the 3D game so that ready to installation.
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g ~
~ ~

= —~
=z =z

Primary butfer

Output

. channeis

(one or
more)

= ' <
fiuveeioyanzu1nn MIDI, Wave, Segment A199) se199z1/sznou11d3e track nanee

& A o £ o ' ” '
track Fevziiludeyaidudon Fsimaauzgrutlasnniudnuas Message dawniluunag Tavey

1 1 aé o & :{ ] 9 ' ] Y
FU tool A9 912010981 M UA MunSBaL message NHIMAITU Msld Effect) Tavgamas

o, ' ¥ o d = 1
wlaaiiugiuun MiDE Tuduseugaiie nda Tduddunszimdos uda il Sound Buffer A

ABUIZYN Mix 53U7 Primary Buffer
o T Aa X Y
2.1.4 Fumeumaginavilumslsam

113 Load object

DirectAudio

Tums Load object 71993111970 file #3® resource nouUIz1e1 object 31U liAnaaiy

@ Performance lagAeee1ie IDirectMusicLoader8 Tums load object A199)

" . =4 = . . = v A @
1u Application %119a23592% IDirectMusicLoader8 IHEIA 1A Tavenazdudnyne

i 1 = o 4' y 4 X a 4 '
Global object 1ipnn lifianuiniluszasrsiuanmaig object udronidnnis Iiile laidims

load object laqud

a

HfeAI9819M3 319 object Loader

IDirectMusiclLoader8* m_ploader;



ColnitializeEx(NULL, 0);
HRESULT hr = CoCreatelnstance(
CLSID_DirectMusicLoader,
NULL,
CLSCTX_INPROC,
IID_IDirectMusicLoader8,

(void**)&m_plLoader);

o a é :
MsAImazInIzHneuNs Load object
IDirectMusicLoaders Fanuasalunis search ¥e file Tuszaulasnis load 3 file 819

'y ° ) A4 3 % ’ '
ﬂgqﬂﬂﬂﬂcﬂhlﬂTiclﬁ%ﬂlLUUlﬂﬂ (full path) Iuﬂﬁ load YNAIBUWNLYU

HRESULT mySetLoaderPath (

IDirectMusiclLoader8 *plLoader) // Previously created.

{
return plLoader->SetSearchDirectory(
CLSID_DirectMusicStyle,
L"c:\mymusic\\funky",
FALSE);
}

function Tidlun1s@3 Directory MSuAUMI AU 1IN camymusic\funky\ AIEUMINTIINS
load object 910 file 915UAUNIIA path NiAe13
IdirectMusicLoader8 84l method PBémsudum file Ao ScanDirectory L8z method 1%
Aa 4 . 2 . 2 % U dy| Py o
Tums a1zl file Ae ParseDescriptor 4481993 1% method imaniineunazyiinis

LoadObject 210 file

13 Enumerate object
5 Y o . { 24
EnumObiject i method 135115 enumerate object Tauszyilszinniideants deeivaz
4391 ScanDirectory iivei1Aveua UM Enumerate Tao dethednsaruiludaedianis

. 4
Enumerate Object M19g 11 Directory Wil



void myListStyles(

|DirectMusicLoader *plLoader)

HRESULT hr = plLoader->SetSearchDirectory(
CLSID_DirectMusicStyle,
L"c:\\mymusic\\wassup",

TRUE);
if (SUCCEEDED(hr))
{
hr = plLoader->ScanDirectory(
CLSID_DirectMusicStyle,
L"sty”,
L"stylecache”);
if (hr ==S_OK) // Only if files were found.
{
DWORD dwindex;
DMUS_OBJECTDESC Desc;
Desc.dwSize = sizeof(DMUS_OBJECTDESC);
for (dwindex = 0; ;dwindex++)
{
if (S_OK ==(plLoader->EnumObject(
CLSID_DirectMusicStyle,
dwlndex, &Desc)))

TRACE("Name: %S, Category: %S, Path: %S\n",
Desc.wszName,
Desc.wszCategory,
Desc.wszFileName);

}

else break;



a 4 - 3 . = v
wai 14des10¥eves file Midlu class CLSID_DirectMusicStyle (@3 1wazioua 16

) 4 ; ;
dmusic.h ) Fuslu class il Style voumasa1n

115 Load object 91nfile
- ° o 4 ' : = .
Method LoadObjectFromFile 138 M3 load file Yuu 19U load file gy MIDI file
i P - ‘ ,
format udlu Segment 1oy lalidy Famniin1s 19 method SetSearchDirectory udane1vaz i

dosldde file nuu full path A1 1w
IDirectMusicSegment8 * m_pSegments[4];

static WCHAR wszNames[4][MAX_PATH] = {
L"AudioPath1.sgt",
L"AudioPath2.sgt",
L"AudioPath3.wav",
L"AudioPath4.sgt"

for (DWORD dwlindex = 0; dwindex < 4; dwindex++)
{
hr = m_pLoader->LoadObjectFromFile(
CLSID_DirectMusicSegment,
11D_IDirectMusicSegment8,
wszNames[dwindex],

(void**) &m_pSegments[dwindex]);

uerasn1s Load file 919 4 JunuAv 134 Array ves Segment
Tun3 Load object 711319 Segment 81992 1% method GetObject 13U ludavt1ed1eans

iJuns Load object ¥1a Style YUN19A file polka.sty 910 Directory c:\mymusic\funky\
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void myLoadStyle(
IDirectMusicStyle8 **ppStyle, IDirectMusicLoader8 *pLoader)

if (pLoader)

{
DMUS_OBJECTDESC Desc;

// Start by initializing Desc with the file name and

// class GUID for the style object.

wcscpy(Desc.wstiIeName,L"c:\\mymusic\\funky\\polka.sty");

Desc.guidClass = CLSID_DirectMusicStyle;

Desc.dwSize = sizeof (DMUS_OBJECTDESC);

Desc.dwValidData = DMUS_OBJ_CLASS |
DMUS_OBJ_FILENAME |
DMUS_OBJ_FULLPATH;

pLoader->GetObject(&Dese, 1D_IDirectMusicStyle8,

(void **) ppStyle);

M3 Load object ilsMarn file

Tunsfifsdeenisas object 190 resource Nitiagudalu Memory Taoldf Method
GetObiject imilpuAUNITAL object 311 file Fafiva/dou parameter w1eAa 1Y structure
DMUS_OBJECTDESC

Object wila IDirectMusicContainers 1§11 object 18 object @199 Feamise load ‘14
70 file Sis3u9 0 Talsunsas DirectMusic Producer fau1snas object Tald method GetObject

AN

Cache Management
o £ =
a3 Cache 1ilualsz Tewilunsans Memory @910 19 Method GetObject 12313

Cache 1Aavu Tavazanolseudaniasausily 1dun



"

[ i A o A o a ¥ =
i wnims 19 Segment 714 Style 1Apafu iile Segment dafiaesiinis 19 Style 1A
v g ) o a 4 Y
fu Aazld style FuAuAsyn load IuuWA?
[ o =3 . i @ . & a 9
s RIee Cache sxifiunsiiy Pointer 731164 object Fevzapsuimsn1sly
: ' " z a 1 a Y a =] =4 9
object nn'lifns 14 object Tufazgnaveenly uAmnfimssedeeghezinyld
& . - Y .
A5 Cache 1714a11150 Disable #1358 Enable 14 1Al method DisableCache 1oy

EnableCache

¥ A
NSIANTES
18N Performance
Qunsiawdeailell Performance teimsiauidosnay
sy Y o § = 2 . a Y w ’
Parformance a3 01l lanatodalunils Application Tagdassseriu lausiey1ens

asafidean lUu
|DirectMusicPerformance8™* pPerf;

if (FAILED(CoCreatelnstance(
CLSID_DirectMusicPerformance,
NULL,
CLSCTX_INPROC,
I1D_IDirectMusicPerformances,
(void**)&pPerf
)

pPerf = NULL;

esinsaZaudn vzdesiins Initialize taue Tauld Method Init
Parameter ¥84 Performance 113014 SetParam Tumisdsaay SetGlobalParam

¥
a 1 @ = v '
Tun1sfas Performance NInd 3 1Az THINZIAINUNT WITOQAIYBY Parameter 14311 GetParam

ey Audiopath
2 £ @ o o
Performance aW1303 Audiopath lénianienaieda Iay Audiopath Hiuil object

WNUETINEITBIAUA2 Audiopath 184



msad1s Audiopath Yiuaunsoes e lau object Performance
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4 ,
IDirectMusicPerformance8) Iae CreateStandardAudioPath iea31e Audiopath Lm‘umﬂpuﬂ?a

InitAudio tftead1e Audiopath fitdlu default 13 CreateAudioPath 910 file 84 DirectMusic

Producer

Audiopath fitiuda default sziiludafian segment e l9@1ds PlaySegment 138

2 : . _
PlaySegmentEx ¥4a1150 Set Audiopath 5uq1ﬁrﬂum default 18 Tay Method SetAudioPath

A=A Default Audiopath 1@ 1as GetDefaultAudioPath

Kﬂ' A & ~ L) s aQ é <~ wa
Standard Audiopath #8 Auidopath FiilusasuFaiiegdoiu 4 ¥ia FalquaNUa

uanenadlagedl

Standard Audiopath Description Comment

3D-Dry Mono-3D buffer i IDirectSound3Douffers 1ilu

object Mulu

Reverb Stereo buffer with music | 1 IDirectSoundFXWavesReverb8
reverberation effect

Stereo Stereo buffer with no
effects

Mono Mono buffer with no

effects

@15197 2.1 yaaariiave Audiopath

N151aMIaEaDIn Segment

mstauFoein1@lagly method PlaySegment #3® PlaySegmentEx 1auszy

. { 9 i 1 2 18] ) n
Audiopath IApansiag Segment fitau Famstauiuszdesls Audiopath lumsian Tau

PlaySegment Wuezly Audiopath il default Tuamzhn PlaySegmentEx HUTWIT05TY

&~ as
Audiopath 14 #sla0975

A 4 =
_Tav13 Audiopath #iad1a13uda Fs919921% Audiopath Tiilu default n3eszy

audiopath N1404Ms

- Tauly Temopary audiopath Taeld parameter ﬁ‘?;a

DMUS_SEGF_USE_AUDIOPATH Tagy segment szadruilefinisidu nazassimiodonyaay

2.15 fumeunsnglunisnaaeuduaes

Y o Y Y ' i
L'i’lﬁ1ﬂ15€]ﬁ§‘ljﬂ']51‘H\1'Iui)"lﬂﬂﬁﬂlﬂﬂu‘1ﬁ@ﬂ'l~3ﬂ'iTJ"]ﬁ\?‘u
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1. Initialize COM
2. adhauay Initialize Performance
3. @319 Loader
4. 11 Loader 1 load segment
£ v @ @ 4 A
5. Download Teya aehlfsdadaunsiznias

6. 19 Performance dalauiios

2.1.6 183 3 3iA
Ffaveatiudi 3 4

Tua 3 i5voedu DirectAudio vz l4MAANUL Cartesian Fadleuunufe xy waz z Tay
L X S ZEEAEY71 Uy LNUSEEEUUEN unk z unuszezInd Ina

Y4 DirectAudio 1214 Structure fisfe D3DVECTOR dsldflumaifufifadena s Fevzi10n
188 (x, v, 2) il

unsioveamsinszos iz ismsmiasiiiu default Sefero sz 1dmaiawsuAld 19
niova s23p93hnnzéam Distance factor 1idlu 03048 dentasmiseianualfiflua i3e

wihowasiia Distance factor 1w 1) Tao1d method 89 IDirectSound3Dlistener n¥e

SetDistanceFactor Haz 19 GetDistanceFactor lumsqan Distance factor ﬂ%qﬁum%mj

% o ] S
anatnlaluduniiveudes
T Tanwesanuiluisa HansLNUTEAeR LI INA L e uF oz TdTUE NN INdaA19q
e Jadvaea Ay
v a 1 ol & Tat 9 ' 53 Ya 1 y o 3 P
- aveudes minunasiniadeslnaandamiala nez lAgussumniv FersiIsee
4 A dy n va = U 3 =) 1
wisrnn lnanns etz i laguassanunasii s usenaa roll off
PR v ' o a 9 9) ' 1 Ya S = Y 13
- auddnuandisvesy maumasiiialnay 1IN gou ldduTosny A8
N Y 9
ATIRAIUGY
Y2 ' % ' A4 o = a ; -
- anuganuans e luauna AsuHveIAAUEs99zIRA IUMISIAUN N HINTEIUIINNN
Y] v 2 Y * Y 9,
AU GoNLUINIHAITUYNNDUR VWYY
a P sldy 1 o = 9) o) ' ~ 1 Y
_Fueigd guanazmsiuvesiyz Az iinanIznuABIADY 13U ATLINININNNY]
a2 Ay 9 a P = @ ¥
Eaiddnoziians 8s IaouiavesfisuziayMIHUveRils
X X A ' v ° = o o = o
Ju DirectAudio 1xiinTsFaelinssmnamanssnufofuiliFsveudo Iiiudld Tave:

3uA31 head-related transfer function (HRTF)
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A 9 Y ¥ 9 't o a A A Ay ga o 4 A a o ﬂ oA
LllﬂQ‘W\ﬂm‘uﬂﬂmmmﬂ]mmﬁm Lﬁﬂdﬂ’lﬂﬂu%mﬂuﬁav‘] U9 AU HADAUNUUDITUS
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AgAYBALAYL (minimum distance)

4; d 1 =Y = ' @ ' o a =1 '
¥ 371’\\3?1’]?!9!,{]1«!1]531{1‘]51‘!@UTG?JTﬂ(Iuﬂ'Ii‘lfﬁl‘]fULﬁUQ’VlLLﬂﬂﬂ'NﬂuilﬂquﬁaQﬂ“uﬁkﬂUQ U

~ ° = 4 s S '
omazilszovagaiiu 100 wasmndwdvuiluaioswus Jet wioszuzAgae iU 2

msuﬁmmﬂ1m?¥mrﬂmﬁaumm

=t A PR ] ' aya 3 U Pui ; =1 Y
s:azwnqaqwmmmﬂaszﬂ:mam%z"lumﬂﬂmmamzm A1 default NAINIAB 1 AU

Y ’ 4 d o { o =3 a @
TuG10619 LIRS BIUA MINAITZ IR 1IN 1000 AT 5303AI1EA 100 LWAT NIZUTZA

@ @ a g s a o & . i . = -
yosnmAuduFgl idosHeniuAsIiu 491U object IDirectSound3Dlistener 3 method Tun1sds

e SetMinDistance, SetMaxDistance 1az@a11ay GetMinDistance iaz GetMaxDistance

Dee s

minimum

distance ]

2CM
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100M
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Bee's : Airplane's
maximum A e M b e o i - s Ei?sat):rl:ug:m
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g1l 2.2 deensvasszEzMeIgAUaT STEEN NI A

Processing Mode

P . aa 1 2 1
Mode Tunstszaanaves DirectAudio 1u 3 Tanegamuunae Normal Fudusn

R . 24 4 :
Default , Mode Head-relative B9 ATHIUNANITNUUBININ Listener Y1894 mﬁfuz‘nﬂﬁ

1Y ] & aa =)
UszananannaudIsiaz Disable mode Fezidlumsamsilszunana 3 TAveudos
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AundaazaNi?

A (Position) T UNUAIBAIBS Vector ='§<1ﬂzﬁmwﬁnﬁuﬁm’eéﬁummmwm@é’au
Tauiludeaszse Processing Mode LasALEA(Velocity) R azunuAIe Vector Ui uativaiaoidlu
WA U Distance factor i1 1 921y wasABIUT) 319 umsfnniieafiuna

nsENUABLTEIYBINISIADEUT

378 vBaLdBI(Sound Cone)
[ = s a P "o A o = =X o o £y
augaveadsazddlufmmenundssutainly 1uuiineuennIANUAINING VRN
s 4 s 4 é i} [c
Fufuiuazitiuginounsis Funii Sound Cone %9 wena 1aulunaz wennsdu
a - Aa Ao vy
yingihsnzefioduseglunsiossliosnasge uazszrIteuenuaz THYeINs 209

o ' o A A Ao Wy ' A =
Llﬂiwuﬁjﬂuu ﬁ']uﬂ’nuﬂQ'ﬂ@Quaﬂﬂﬁ?ﬂﬂgﬂﬁ"m']ﬂ‘ﬂﬁﬂig Iﬁﬂﬂ'] default %:L“f]u 0 'ﬁﬁ@ulilillﬁﬂq

Sound
source

Histance Inside volume

Transitional volume

o

‘lj:i i, —— volume = inside volume +
g specified outside volume

y \ Outside cone
Inside cone

o »
1t 2.3 nanagvesnsIenaes

Iua default Hueg luiimsAamMIvLAzNI Y Fuiunmassuiadseniludnyuzgnuea
wio s Foaznse vo i dniudebidudnvaziidunie
1 . . a9 a 9 =) ' = = P Y 3
usla Application IABN1IAMENITIS TUAIMITEY 13U 1Feeaz TNUDINNNUILADIA

' & v b Qg VA ARy _ aa a A 4
ﬂ'ﬁl@Qﬂ’ﬁﬂuLLaxﬂﬁqﬂiﬂlfﬁu'lzﬁu ilz‘ﬂﬂ‘mﬁﬂﬂ‘ﬂvlﬂ 3 UATUITIUINGIVU



msuveagil

Ataozunul@ilumwdaiugvesaes Vector mhqammﬁmﬂmnumumufﬂui;ﬂﬂuﬂ
naeveadsuzAs Tao vector witsazriseenlamadranih 8 vector ayHanan lUmedmuu a9
i

aesvzunumsiuvesAsyz 1Adag

ot ‘
i 2.4 nmasmsiUve I

Doppler Factor #ax Rolloff Factor
1‘1«( DirectAudio ummmsmmm Effect LﬂEJ’Jﬂ‘Uﬂ?WUﬁﬂwu‘ﬁiuﬁﬂWWLL’ma@u 3 1A “IN
Doppler gz Rolloff uuudJu Effect #ana1 mmmmmm‘lw factor Y94 effect ‘Yl\iﬁ@\iv],ﬂ PIY N

Application ﬁ@ﬁﬂﬁ U a1 factor ﬂﬂﬂﬂﬂﬂtﬂ‘i']%ﬂ‘ﬂﬂ@ﬂiuu"l %QQ’NQTﬂ’ﬂﬂﬂuwuﬂu

DirectSound3Dbuffer ttag DirectSound3DListener

unassuiiaideslu 3 Saszuaasiailu object IDirectSound3Dbuffer8 Tavaunsaaielu
Standard Audiopath 1111 3D-Dry i B99s method AnaRsuiuFuieafesfungufiredn
Tagn3erse IDirectSound3Dbuffer8 sudlums interface fiu Secondary Buffer iAuFad flag
DSBCAPS_CTRL3D &4a113nas object 910 Segment Tau1¥ method GetObjectinPath #3®

Audiopath Tagl¥ method GetObject

HRESULT hr;
IDirectMusicAudioPath8* g_p3DAudioPath;
IDirectSound3DBuffer8* g_pDS3DBuffer;



firihnoaANae  HszaeNndIIAnTElY
17

if (FAILED(hr = pPerformance->CreateStandardAudioPath(
DMUS_APATH_DYNAMIC_3D, 64, TRUE, &g_p3DAudioPath)))

return hr;

if (FAILED(hr = g_p3DAudioPath—>GetObjectinPath(
DMUS_PCHANNEL_ALL, DMUS_PATH_BUFFER, 0,
GUID_NULL, 0, lID_IDirectSound3DBuffer8,
(LPVOID*) &g_pDS3DBuffer)))

return hr;
#3097 Secondary Buffer Tau1¥ Queryinterface

LPDIRECTSOUND3DBUFFERS IpDs3dBuffer;
HRESULT hr= IstbSecondary->Querylnterface(l!D_IDireCtSound3 DBuffers, (LPVOID

*)&lpDs3dBuffen);

! = q 4 ", ' o 4 a ' {

U object IDirectSound3Dlistener iy object Lmumé’ﬁﬂ %93 method mmmiﬁﬂﬂ

4 9 o A o 0 4 Yy A { =t . ! ° ' o

NYIVOINUNYHYLTUNU TagnuzH1IIAITISTHI NNYY object v lu Application s iduau
IDrectSound3Dlistener 1% interface N Primary Buffer #1150 1% method

Querylnterface Tns A object 89NN

DSBUFFERDESC dsbd;
LPDIRECTSOUNDBUFFER IpdsbPrimary;
LPDIRECTSOUNDLISTENERS Ip3DListener;

ZeroMemory(&dsbd, sizeof(DSBUFFERDESC));
dsbd.dwSize = sizeof(DSBUFFERDESC);
dsbd.dwFlags = DSBCAPS_CTRL3D | DSBCAPS_PRIMARYBUFFER,;
if SUCCEEDED(Ipds->CreateSoundBuffer(&dsbd, &lpdsbPrimary, NULL))
{
// Get listener interface.

if FAILED(IpdsbPrimary->Querylnterface(

461438
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||D_IDirectSound3DListener8,
(LPVOID *)&Ip3DlListener))
{

IpdsbPrimary->Release();
}

A Y « A . 3y ¥
15919 method GetObjectinPath 489 Segment 139 AudioPath 114
IDirectSound3DListener8* g_pDSListener;

HRESULT hr = g_p}.DAudioPath->GetObjectlnPath(
DMUS_PCHANNEL_ALL, DMUS_PATH_PRIMARY_BUFFER, 0,
GUID_NULL, 0, 11D_IDirectSound3DListeners,

(LPVOID*) &g_pDSListener));

2.1.7 M3 )¥ Effect

k, =) A =] =)
Effect T Directaudio amsn IFlunmsudadosla Faivanmawsieuazaunsonauld
Y . . a Hq Yo P o o
Aa7u Tae DirectAudio 32 Interface Liag Structure 71471 Effect 1aad Standard Effect @34

- Chorus

a A P = = ' 3 o v ) =
ﬁ‘lum'immrmamuaummﬂmﬁamﬂiaaaﬂmmElimu FU N5seszaudes Taouny
18 object 1)y 1DirectSoundFXChorus8 1wagll parameter 11 DSFXChorus
- Compressor

° Y ' = A ) A Ao A A w o
L‘ﬂumﬁ1’]11“riﬂ”l§l,Lﬂ’Nﬂlfz)»3LﬁU~3@gm‘u@"U’ENﬂ”ﬂilﬂ’JNil?)&ﬂﬂu‘ﬂﬂ”ﬁiuﬂﬂiﬁ)ﬂﬁﬂﬂﬂﬂmﬁﬁ
Taounuld object 1JJu IDirectSoundFXCompressors8 uagll parameterl‘cflu
DSFXCompressor
- Distortion
Aumssity Harmonics 1812/ Tumaifs 15u msadhados Distortion ¥8e Guitar Tasunu
& object L‘f]u |DirectSoundFXDistortion8 Azl parameter ﬁ‘l‘u DSFXDistortion
- Echo

o = Y 1 : v Ao k4 . .
Humssndeslidudnlusrsnamimua Taounuld object 1§11 IDirectSoundFXEcho8
wagdl parameter tilu DSFXEcho

- Flange
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Sunts Echo Amsminenarszwiedygnandunazidiu Echo ffldranaduquaznm
Y5inaf Taounu'ld object i IDirectSoundFXFlangers iazil parameter i
DSFXFlanger

- Gargle

1 Effect ﬁLﬂummﬁﬂmaaﬂﬁ‘u Taounuld object 1w IDirectSoundFXGargle8 azl
parameter il DSFXGargle

- Parametric Equalizer

ﬁjumiwwz‘fngmum“lmhammﬁwﬁa Taounu'l@ object 14 IDirectSoundFXParamEq8
wazll parameter i DSFXParamEq

- Wave Reverberation

Suasriitidoadesiu Taounnld object 1y IDirectSoundFXWavesReverbs Hazil
parameter 1514 DSFXWavesReverb

38 Effect 7 Sound Buffer 9214 Method 7% SetFX Tumssas Effect Taofosld

E ! o £
Parameter 1@ Effect NAB9ATIAT 15U

DSEFFECTDESC ds€Effect;

dsEffect.dwSize = sizeof(DSEFFECTDESC);

dsEffect.dwFlags = 0;

dsEffect.guidDSFXClass = GUID_DSFX_STAN DARD_ECHO; dsEffect.dwReserved! = 0;

dsEffect.dwReserved?2 = 0;

DWORD dwResults;

// Set the effect

if (FAILED(hr = g_pDSBuffer->SetFX(1, &dsEffect, &dwResults)))
return hr;

// You can check the value of dwResults here to see if and how
// the effect was allocated.

// Activate the path.

g_p3DAudioPath->Activate(TRUE);

@ ' o o 9 . P & {o o '
Sunaimsde Effect axil¥ Audiopath Tims Activate il False Fudeenididsagoziing

Filingalaoison dnfurzdesinms Activate Tmi
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A o A o ' y o o X a ﬁ
NTANIDAIA Parameter N%11015 1a Effect T1udiuaee1iy object MU parameter

o & y
04 Effect 114 ¥9q 1d0nduuu

HRESULT hr;

IDirectSoundFXGargle8* pEffectDMO;

DSFXGargle FXParams;

hr = g_p3DAudioPath->GetObjectinPath(DMUS_PCHANNEL_ALL,
DMUS_PATH_BUFFER_DMO, 0, GUID_AIl_Objects, 0, IID_IDirectSoundFXGargles, (LPVOID*)
&pEffectDMO);

hr = pEffectDMO->GetAllParameters(&FXParams); FXParams.dwRateHz =
DSFXGARGLE_RATEHZ_MIN;

hr = pEffectDMO->SetAllParameters(&FXParams);

nnsethailumsdaa Effect ¥1ia Gargle 1avas object IDirect SoundFXGargle8 310

Audiopath saadeainaiil

2.1.8 DirectMusic Producer
' .| 2
DirectMusic Producer i Tdsunsn la I@nunsunits Directx8 SDK FaluTalsunsuy
Utility 13§ msums i file format i DirectAudio Support A149 UBNND310 MIDI Baz Wave file

2
format FUANWAINITDUINUTIY Taga3159 download vl.é’f www.microsoft.com
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P 4irectMusic Producer - DemoStyle SRR SRR S : ~ X
Fe Ed Yew Addlns Widow Heb
Dishal @8 [@ Bim| B S £ T | e I
e A MES. 1 B PN EA R
o
L R
o
DemoMIDI.mid
DemoStyle. stp
= DemaStyle
i~ €3 Bands
= DemoMIDIBand
=" DemoMIDIBand2
3 Motifs
+ (7} Pattemns

770 J Tempa{87.00 = Bands: {DemoMIDIBand2 ~] 7 Detar e

Name Length Tme S Gioove Range  Dest Range  Embefishment  Chord Rhythm
lll ) 1 1(!] 1 ) 100

T seen

CPU 00.5% Peak 00.6% at 00:0300.000 Vaices 0Peak 0 at 00.00:00.000 Memoy Lse 207K Reset

For Help, pressFi PanR2 v 72

g 2.5 gl/ﬂlaaiﬂwiﬁu Direct Music Producer

2.2 ngufuayrann15ved Direct Input
; ! 2 B = 9o v o a 1 v W [ Y
Directinput ({uauniisves Directx %ﬂ“}fﬁmiuﬁﬁﬂ@ﬂuﬂu Hardware @3H4N13 Input 14
] ) r . A g [l
Taur 1N DirectX API 1914 keyboard, mouse, joystick iazgilnsal input Haeeye lAusssuAl
as e g ' A ‘§
U& MI5UMS Input 3xHILNIe Win32 AP Tag1dn 155NN message 910 Windows T4
¢ v v & v grs v, . a u’/’ 2 A o H AY
guns ol Input 19eds lal@ns AsA19z91n message 14 19U joystick Aariudstinnuindunass
. a a a1 2 a y a
14 Directinput Tums@enlusunsunuununnsianin1d Gededves Directinput APl AvazAnAD

19199 Hardware 1ansani1n15 14 Windows message

2.2.1 Faiinrsludau Directinput
_ Directinput object til1 object #dn¥e4 Directinput interface
- Device 1w hardware 7119 ums5Y input 151 keyboard %38 mouse
- Directinput Device object 1 object ‘mﬂgﬁmuﬁ'ﬁﬂlm device
- Device object fie object @aullsznaUYDY device 1M 1| NANI 184
- Cooperative Levels Lﬂu?}aﬁﬁmimnﬁ device 9211113 share NV application éu

at1als
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2.2.2 umeustensnglunisi Directinput 3113 umswenllsunsuna
' ~ o o {9 1 £y
Tun13 19 DirectX SDK dau Directinput Tausia Tudanisiihdeyandiau input N
~ Q’: Qs d’
Uszuranavzliunouasi
Y . . & . o . <&
1. @379 Directinput object Fuiu object #1an¥d4 Directinput Interface Fal¥luns
2319119124 Directinput device objects
i - ) ) ) & v o y
2. Enumerate device MINIEAT Directinput Device object VPRI - SATRERUEE-1N
Y ' ) . tY Q2 o 3 Y 1 ' . '
Funluszuuveusid device oz 131119 Jaduiludeafuninen nina device aylu
o y ) &£ o ) Y
S2UY AZAWIINATN object TuNMNUFI device 14
Yy . . 5 C; Y Y . =
3. @94 Directinput Device object Nt318BINIG Taon NS 1WITDAUNT device 1UBY
=1 4 a’: -4 a Y . Y : v
Tuszuu Aezars e object NMFWBIMINToNanuAlA YuAadaiu device AINH IFU
1SS0 ada9 object v84 keyboard 1Riiiei1 Enumerate 3umy device iy
keyboard
P £y ° : = a 19 ' .
4. Setup device TauLsIRe9INS setup device MIAAABAIY WIUNN Directinput
Device object 191 M3AeA1 cooperative level, Asmgtuutayavay device 1a4
Y_<2 . 2% A a v e 3 " - .
5. 191049 device FUNUBITUSUADINITNIZAIAT input 317 device
9y 7 & ' . ’ 3
6. @sdoyanIn device IAUHIMN Directinput Device object
o v A 91 — [ 3) (] a U 9 9 s =3
7. n3gRINSANE] LIS IZA M input 191 13U MINTMINALBAN(TIZIINVBYANAIN) N
Y o Aa
TAMmnsiaunh

' = A vy a ot oW | ' b Y
8. Uadu input Wiels1 luABINISARABNY device A1 input La?

2.2.3 Junpunieqinavulumsl¥ay Directinput
319 Directinput
A = . = < . § ..a¥
WINLSNLIINNITDAL Interface ¥84 IDirectinputd Faiu Directinput object Tagls
Function 1¥® Directinput8Create Tumsasis Tay IDirectinput8 AT ILUNOY object ENRIIGE

di 1
release Wenauau lsunsw

N1343NUBY Directinput Device

M54 (Enumeration) 11Ms@318l Device o2 lsthafivnsAadesuszuL taz Iee
y,mﬁ'mﬁ"u Device 14

11 M5 Enumerate keyboard fiieg Tavld Function EnumDevices 5o
EnumDevicesBySemantics 184 IDirectinput8 object Tﬂﬂi:u‘ﬂ‘szm‘n Device fidosmsdudu

keyboard Y8352 UU
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GUID KeyboardGUID = GUID_SysKeyboard;

Ipdi->EnumDevices(DIDEVTYPE_KEYBOARD, DIEnumDevicesCallback, &KeyboardGUID,
DIEDFL_ATTACHEDONLY);

mﬂ@mﬂmmma%mﬂ"lé'ﬁaf:ij Iodi 9 IDirectinput8 object 14 function
EnumDevices 1@y parameter snuaasniszianyas Device( lufinae keyboard)

parameter #aL1A® Address ¥84 Callback function \iletints Enumerate Tasiiioazgn
Somideinmssen

parameter fiauiiumn 32 bits lanfinzgnaadrlallu Caliback function riveldlss Tomd
A9 Tyt 1519z dem pointer 493 GUID il msads Directinput device object
AN LIAASD9NTS Enumerate 1AW keyboard ﬁdaa:jmnfu

@ 1

q
A . 2 9 Y v
UABDAIVY19UD4 Callback function Wﬂﬁ"liﬂiﬂ’di"l»‘il@\iulﬂﬁ'lilﬂ’)WiJﬂ’é]\iﬂTﬁ

BOOL hasEnhanced;

BOOL CALLBACK DIEnumKbdCallback(LPCDIDEVICEINSTANCE Ipddi,
LPVOID pvRef)

*(GUID*) pvRef = Ipddi->guidinstance;
if (GET_DIDEVICE_SUBTYPE(Ipddi->dwDevType) ==
DIDEVTYPEKEYBOARD_PCENH)

hasEnhanced = TRUE;
return DIENUM_STOP;

}

return DIENUM_CONTINUE;

} // End of callback

=% 1 1 é 1 Al d’
mnq Source Code 851181431 mne dwDevType Fuiludiugesves GUID 7 pass 11
1195951 DIDEVTYPEKEYBOARD_PCENH Razvganis Enumerate (1aons return

DIENUM_STOP riteuanimya) mn lilshez Enumerate o1/
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MIaa Directlnput Device

annsaad1eldTavls Function CreateDevice ¥4 IDirectinput8 15U M3 a3 19 keyboard

Taugan code AIDENI

LPDIRECTINPUTDEVICES IpdiKeyboard,

Ipdi->CreateDevice(GUID_SysKeyboard, &lpdiKeyboard, NULL);

2 .
Tag Parameter usnilu constant GUID Fauduves System keyboard Tavag return object
1113 IpdiKeyboard MATduT e
Tawsia'1a) 15101015 0 19m5 CreateDevice iafims Enumerate Tavld GUID #i pass 1497

o . 4 { I ° ¥ X o
Y4§a callback function 1leain1s Enumerate NUNABINTNITHINTAI 19 Device UM

A131A13158984 Device

Aeufiozsiimse e Input 910AIAY 151A23123510a2180AY8S Device Vi T aiForey
i §iftJu yiaezls 1a4

157911150 19 GetCapabilities 489 IDirectDevices Tausdi return ndUNIZIEY structure

1119 DIDEVCAPS 134

DIDEVCAPS DIMouseCaps;
HRESULT hr;
BOOLEAN  WheelAvailable;

DIMouseCaps.dwSize = sizeof(DIDEVCAPS);

hr = IpdiMouse->GetCapabilities(&DIMouseCaps);

WheelAvailable = ((DIMouseCaps.dwFlags & DIDC_ATTACHED)
&& (DIMouseCaps.dwAxes > 2));

¥1nQ31A Source code aziTun1sAs VAU mouse i wheel w3 T Taw mouse i3

T9osdl 2 upU Ao X uaz Y 10 dwAxes U110 2 Ba@I31 mouse N wheel

Cooperative Levels
o o ar . Y o . . Y .
Husezdumssidianis Share device 19y Application Tagl4 Function

SetCooperativelLevels 494 IDirectDevice8 lumsiaenszau
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/* hwnd is the top-level window handle. */

IpdiDevice->SetCooperativeLevel(hwnd, DISCL_NONEXCLUSIVE | DISCL_FOREGROUND)

. ' ' =) . A 91 A v
Cooperative ztissaniiluassamlvaq 41 Device szamisaidionldinazidenly
mode foreground N30 background, exclusive %50 non-exclusive
' 0 v Y ¥ . A s 3 Hq 9 v S
Foreground YA 1Iu13¢9IUAN Input #1490 Device 1i® Application ﬂ‘mg Active
' : . [ [ wa 1 M ar ' . 9
mniu Tavazngan1sidne Device 96198 Tusid dau Background 1iuauisasus Device 14
LA s " @ [ . 4 A o 9
AaeAuII1 Application ¥eedtednz 1 Active Felumsiioulysunsunuiiu aasezly Mode
9
foreground uAIMINeY IUYLIUMS debug a2 32A891% background MMIMINS 131 Application
. ] @ v Y
wzwesT1lsunsn Compiler (V) iudnTlsunsy 39 Wenunsasua Input 18
. LS e + :ﬂ' 1 =1 1 g 9 9 d’
Exclusive ¥u18A211131 Application 919 lansafea1nin Device 1an1nld mode 4
Tay Non-exclusive 1iiludnyazasetuiu lunsdifi Device aiueayuszuy Force Feedback

£y # 1 z
3289319 Exclusive mode M1

v At .
siluuuveadesanaain Device
o Y ) Y 9 do 9 ' .
mssudeyann Device 1zdesiizuuudeyansudwiilyu Structure ims1zudag Device
a wa ' @ 1k 2 5 Y .
wilanautiauanaiaiull hidnzilu Keyboard, mouse 39 joystick Tal¥ Function

SetDataFormat 484 IDirectinputDevice8 11
IpdiMouse->SetDataFormat(&c_dfDIMouse);

Tav ¢_dfDIMouse sFuguitsafia Global Fuilu Default format data a3 Mouse

a2U Properties 194 device ag1lsznev l@wvoumavewni, S1ULAW, IUIAVES
buffer i 150g 104 c'ﬁqmmmgemuaz@ﬁwm Device 11918 ivesudsulfimns andy
Application Y8 3151109 151 A vIBIVIUINTIAA FeiatenIzdesmssmumes Tauld

4 ad
Function ¥84 IDirectinputDevice8 ¥3UNI GetProperty lag SetProperty

Y XK p
M519194 Device
S 29 . PR Y Y L o . ' o5
MsMazAsdioya Input ¥e3 Device 1ATIU 15193 AB 9 109A2 Device RO (Acquiring
: o ” A oy ) 3y o a .
Devices) Tauldfde Acquire naziile ludesnsasdoyandesimsoadnmsidineUnacquiring

Devices) Tagl¥@1d9 Unacquire
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% 3 . 5 'S4 . =4 o

Tasnnls Cooperative level w1 Foreground 1o Application 1314 Active Aagyinison
a 9 2 ' Y v o : a 5 Y o : A o .
BNNSIIDI98190A THUA AU LINANTS Device-Lost 1é@ i uiieiinis Active 489

L : 4 . 2
Application 1iiala $301932 1% Handle WM_ACTIVE lun1sidniia Device dnass
v Y o 9 KX o U =< o : v )
1u Property 494 Device UNBU19ILABININITLVINIAT Device NBUNIITNINITAIANITO

5UA1 19U A1 Gain Y84 Device Neivayu Force-Feedback

a v = A4 v
n15Aate3@aIN Device tHRIINIFIU
4 o ; 3 . S ¥ % o Y
i Acquiring Device u@afamsndsdeyann Device rieriunlFan1d Tasialilud
o ¥ sy v ' a o Y A Y o Y =2 o
isnzihdeyai ldnanvaeugidanisnsyiies lsthanaeandesiu Tsunsuveust uaanem
AWAITINU
) Vs vy A 2 9 =y 9 . Y =
sndetrasu Tusunsauiunuded ieisiAsdeyan 1de1n Device YWAINYIIWNS

' o X 4 of /y ' v
ﬂﬁ‘ljll Enter n Device KGYDOSFd li?ﬂiﬁﬁﬂiuﬂiu‘nTﬂ'\ﬂ'ﬁﬁaU ﬁjuﬂu

2.2.4 §401n753108710Y Directinput Device Data

Buffered Data Ny Immediate Data

Tunsasteyariierirhl Wiy fyduunlumsAsteyasgaeuuy Tav Buffered Data
> o e a & ' 4 o Y 1 ]
TusztuiinmanissmAayulilu Buffer sunwzipuniogne il 1y dau immediate Data
a =2 v 4 g N
AomsAsTaynABUTIIABINTIABUNY IABITY

3 g Y T @ 9 oA '
21NN 192U 1897 Buffered Data dlaziminz auiuveyanaoiies 1wy ns

@

4 4 ) : =) o Y Ao )
1A UNVYDI Mouse @34 Immediate Data HHLHUIZNUUBYANY ﬂymmﬂmmn State 1¥U NITNA

TJuves Joystick Sandnmseneereamusiiiiudeuien aunsoldlderooun
Device (i 191 8199219 Buffered Data Jumsiadsufives Joystick 1agld iImmediate Data
lumsnai)u

Buffered Data mmm"l%ﬁﬁa GetDeviceData ¥849 IDirectinputDevice8 Tuniseuailu
Buffer Taumamsalaae 154 naieuyea mouse wsenisnatuaziiuiin13lu Buffer Tagszgnang
fefimseweenly min Buffer nﬁuﬁﬂz“liiﬁuﬁﬂm@msnﬁwm%vl,ﬂ(mmsaéfam Buffer 18 Tausn
&4 SetProperty) Taw Data freg1u Buffer 1zag Tugiiiuuves DIDEVICEOBJECTDATA

immediate Data g3 nl981da GetDeviceState ¥4 IDirectinputDevices U8 1UAT
mﬂﬁmammﬁﬁﬁyﬂu5zwjnmsémﬁh 1 Msnatfu Aaze1u Data &ty meaw mn
Ramamsain i ldeglusz wiams GetDeviceState mansaiaziaion i ldifaty

Tuarniluesse Joystick uewilalaiaunsa 19 Buffered Data 18 w31z lailiHardware

Interrupt
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Polling saz Event Notification
] ad :l' <

q099t191u35N5NILAS Input Data 9NN

ms Poll iluSsnisfugmlunisasdeya TavluTusunsunuezd Loop veunueg lavez

. 4 ' < y acdg 9t o v o
i Function TumsAsveyaveeylu Loop 11U TavisiivailuiinlFvesunnnganazamisalalang
% Buffered Data uaz Immediate Data (Buffered 19 lunssudeyaiiegu Buffer ua lildl¥ly

ar =3

NTUUNN)

o a‘; 5 . d % ' 9 =) ' 1

&1d3 Poll ¥e4 IDirecinputDevice8 1umM3iA3ou Device Tumssudeya uaiilinise
Y & g a 9y Yo o :I’! P ' 3
Yoya F9 Joystick Vertiavzavslymideiineunizeuveya

YA Y o ' v oA ' ' v oA 1 K]
a15 Poll a5 1iiledean sy Input adremeries ivu Tuvaiziawny uadle luiins 19an
gy a a & v A

Input Data 0 11iA25921N3 Poll AL I¥H ABUNITIANIBIVBUNY

Event Notification wunsdaa I IDirectinputDevice8 1NANIS thread-synchronization
@ 5 E% Yo & e , Q): Y : 9
& Hardware Tavld CreateEvent Taulas ds SetEventNotification lun1saaa dariun1s 1y Event
=l (=] o [ " a ; 2 o - o ¥ d '
2 imsiauludmms Inputvon'liifa Event ¥uw 39 li Tdsunsuihanlaigani ms

[ A * ) |/ i o V9 ' o ;
13H1% Function Input BARINTNSSY Input aaitios TUsunsuevzien lagnns Poll detiu

< o o Aay o ' ' Ay N
ANV TUNUNIITU Input ‘V]ilv’.ilﬂ']ﬂ LU f‘ﬂﬁﬂﬁ‘l!ll esC INBVIURINATUIBY

225 wqyfjuaa Force Feedback
Force Feedback iiun1sadunsasuaussainiysunsullis Device uflu input Taeld
L Y ] A = N oAa -~ g t Y Y = Aa =
yemeflumsataas s s detins natludeiu Tsunsufeddliinsadasaaiiounstaiuh
N R . o ~ W 2 0
Joystick ¥oafidu B9 Device 1zAosaiau Force Feedback A0 1319215 0nU3eIAATL

Effect
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Duration

10,000

-10,000 |

U7 2.6 uaasdnpauzves Force-Feedback Effect

=4 Y 4 ' . 2 ' '
1ngl szitulAdnyaizves Effect snifugiuuuaau Taua1 Magnitude FeliA15z1 319
=< - ' o./ . 2 <KRX a
-1000 913 10000 LﬁUﬂTl‘ﬂuﬁﬂ‘Hmz Linear B¥4A1UINAVLAAIDINANN
. = a 2 a A = o A ]
Duration L‘ﬂul&)aTﬂLﬂﬂ Effect mun'ﬁu)m‘ﬂu microsecond 1ﬂmamﬂ:mmu1ﬂ;sauq Hin
4 ' T ' a ' 2
aungl e gningazasy1dn Effect fifinsdenssaniemisay WuInNnINUIUes

Duration 1511300 Effect Tugyl Idinilugluuy Periodic

“Attack Time . Fade Time
10,000 ]
_ Sustain Level
Attack Level v TH /
| ;
e v, . Fade Level
|
= o
31N 2.7 uaa Effect luanyauz Envelope
-10,000

Effect anusnaiuratlugnyazuny Envelope 19 Taslian Attack 1az fade Hudidmua

10,000

—t

-10,000

5171 2.8 uansireeaves Effect lugi Periodic

y 3 1 A A 4
winguingtiaaslfiftud Attack level 9215u71#1 8000 uaz fade AU UTBUI U 1000
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isrewsalugiuyves Envelope Tieglugy Periodic 1adagi)
fiem9ves Effect (Effect Direction) Tagiemisauisosiuieludnyuzyowny AUUIN
2 9 <2 ° < 2 g a o
YILUAU X HAAIDIF VI UAU Y LAAIDIGIATUAU Z naasnanw1ndlna 49 Effect AIFUIADINU
a : ' YY v YR KX a ci a J ' q', 9 =)
firmn19ves Effect iugaolifiduansndnetiemiaves Effect NINATU IFU NITAUTIN
s o Yy2 a J 1 a 2 . £ d s
i I anaussawinniims hiliian e a9 Device HanINIzARITUYY Force Feedback
Y v o a Y ' a a 1 . o
17 9zABImIUAYUUNUYDITIANIIAIY 131 N Effect IMIINALUL 3 UAU UA Device AHUANU
' 1 a Y1 dyn 1Yk &K a A " YR a9 W YR =2 °
HALAY X 80191R Araun U Fandunuiinie MueaIWIN FANINGITIVY A g andagad

wazlndlna

22.6 éaﬁmaé’aﬁa‘!%’am Force Feedback
Ns5UdNUII(Enumerate) Effect
A5 Enumerate Effect 92A38107UNs Enumerate Device Tav Effect 910 Enumerate 310
Device 1 Effect firerua liiu fieglu Device 1301 a1 un1sadhs Effect dol
[DrectinputDevice8 1 method ﬁ%aii EnumEffects Jum3 Enumerate Tasanyue 912Ad18

9 o ‘é 1 = o '
§u Enumerate &7 Device #a1% Callback function 19MIRUINY 13U
HRESULT hr = g_lpdid->EnumEffects(&DIEnumEffectsCallback, g_lpdid, DIEFT_ALL);

WNBRIs Enumerate Effect Al GUID 1y DIEFT_ALL (Effect §niia) lavisun
204 . ' &
Callback function %@ DIEnumEffectsCallback g pass A¥83 g_lpdid Farlu object device

1911171 Callback function

BOOL CALLBACK DIEnumEffectsCallback(LPCDIEFFECTINFO pdei, LPVOID pvRef)
{
HRESULT hr; LPDIRECTINPUTDEVICES Ipdid = (LPDIRECTINPUTDEVICES)pvRef;
if (DIEFT_GETTYPE(pdei->dwEffType) = DIEFT_CONSTANTFORCE)
hr = Ipdid->CreateEffect(pdei->guid, &diEffect, &lpdiEffect, NULL); ...}
return DIENUM_CONTINUE; }

3 ] '
1nQ1N callback function 11 1d31mn Enumerate W Effect iy

DIEFT_CONSTANTFORCE fl¥a314 Effect 1iuaiuan
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° . Ao a ' 2
115 Enumerate Effect aunsaniilgan file fitudineglugal = ffe Fal4Tusunsu Force
5 k% @ 2 . 9 o . £ .
Editor lumsadiauaziiudin (JUsunsu Force Editor iouu 1Ay DirectX8 SDK) Taols function

EnumEffectsinFiles unu Tasl¥ Callback function IFUIRDINY
LPDIRECTINPUTEFFECT pEff[3];

g_lpdid—>EnumEffectslnFile("FEdit1 ffe", EnumEffectsinFileProc, NULL,
DIFEF_MODIFYIFNEEDED);

BOOL CALLBACK EnumEffectsInFileProc(LPCDIFILEEFFECT Ipdife,
LPVOID pvRef)

HRESULT =~ hr;

static int i;

hr= g_lpdid->CreateEffect(lpdife->GuidEffect,
Ipdife->IpDiEffect,
&pEF[il,
NULL);

if (FAILED(hr))

{

// Error handling

}

if (++i > 2) return DIENUM_STOP;

else return DIENUM_CONTINUE;

. ;’,' ay Yy g ' £ . 1 o &
T file ffe vl 1QLaULTbe Effect iRuamenila file M35 Enumerate goutinldnanaass

Wileun1s Enumerate 310 Device
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ﬁagalﬁmﬁu Effect Support . Device

51N aq Effect imTuayude Device 1y fideyaezlstha Tald GUID ves Effect
‘1:j v ¥ A ¥ . ; : < ' ﬂ
Hudgess Tauls method GetEffectinfo ¥84 IDirectinputDevices object 992 return AuTug

Luve9 DIEFFECTINFO

DIEFFECTINFO diEffectinfo;

diEffectinfo.dwSize = sizeof(DIEFFECTINFO);
g_lpdid->GetEffectinfo(&diEffectinfo, EffectGuid);

if (diEffectinfo.dwDynamicParams & DIEP_DIRECTION)

{

// Can reset parameter dynamically

M3a319 Effect

s Effect amunsnedie 14 lay CreateEffect ¥4 IDirectinputDevice8 134
g_lpdid->CreateEffect(GUID_ConstantForce, &diEffect, &lpdiEffect, NULL);

‘é i a
Ay Parameter usnAs GUID il Constant GUID Tﬂv’i:u%n“ﬂu Effect ¥Ua Constant
= o a 2 o
Force tiag Parameter Naesfeaulsyia DIEFFECT maLﬂu parameter U84 Effect U9
1 d’ é , 1
Parameter A9MTa® Address U84 object Al IDirectinputEffect8 Faazasan1nn
o a3
amnsoese Effect 1Ad 139
Y 3 w O v A o Y 1
s Effect Mudu Ut aetefuNs Enumerate Taba1asn Enumerate 1A te3vz
aunsoaas Effect Idigudu Tumsads Effect szdeamsdoyalumsasie Ae GUID waga
[ 2 @ 1 . 1 .
parameter @199 FeansniuA11A91nMT Callback function Y8413 Enumerate Tu19n file

A A
1159910015 15U uie

Msau Effect

4

a1 method Start ¥e4 IDirectinputEffects Tavauisndsliauimuassniaesns 14
P ' Y 3 d? "o W@ . ﬂ o W . [ [ 1
ms Ty Effect 1du Suagiuda Device 1iluddy minanuz Device linion dou'l

annsoay Effect 14
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713 Download ttaz Unload Effect

Aoufiaziau Effect 92@o4iin1s Download Effect ael1fs Device nou 1519 method
Start 114 Effect 9290 Download as'lileg198a Tusid (n1n‘hildunidnnis Download ausa Tuiia)

\ii® Device 1Aan1s Unacquire v 19 M3 adu Windows 118 Application Huq Tavdan
Cooperative Level 1371 Exclusive foreground ¥ Effect 1290 Unload 861987 1uiiA &afu Effect
s2d09ms Download a¢'hlTmiSanss

Device ausatAanTsLE Ve Effect 18 datfu 8199zA0319ms Unload tiadants W

Effect n8s 1 1d1aneen luneu

Parameter fitheveani Effect
157950 Set Adeqes Effect & azdinsadieliugs Taeld method

1

SetParameter Iz AN 09 Parameter A139499 Effect Nilag 14110 GetParameter vos
|DirectinputEffect8
1 A A 1 r 2 1Y Y £ A <

A1 Gain 94 Effect AoR1a2 LS 9UBIMsIaY Effect Feaunsndsuszauld Taelia10 D
10000 HL18ALI MNFIA1 Gain 189 7500 neamn deanse 137 75 percent Y99S
Und Msaean Gain ew1snda balag s method SetProperty

Device fiartiuanu Force-Feedback amsadsmaniuza1e I8 hihwzilunms Mute,
Play, Stop, Pause, Continue @13 1% Method SendForceFeedbackCommand 184

é 1 i
IDirectinputDevice8 mﬁmmiﬂ@m’c’fmuzmdﬂ"lﬁ%m GetForceFeedbackState

2.2.7 lalsunsu Force Editor
il Talsunsy Utiity fwauanI#iy Directx8 SDK Tavayisaassuazud v Force-
' ' ) g Y = =2 A
Feedback Effect 1deg19d18 Tasamignsiudindiu file .ffe iwe 14 Tums@ouTusunsn 18 Felinaw
A [ 9 A ' ' [ :: Y P 9
s omieusuNse N Effect 10013 1lsunsuiie udarzaInnnunn daiumsasie Effect iie 1%

@ :: 2 a Sladdy
Supuiy 39dou 1NN
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@ Force Editor - FEdit1 1 s e g 2 Py S 18] %

For Help, press F1

3'1]17 2.9 Iifsunsu Force Editor

2.3 nguuasnann15ved Direct Show

Microsoft DirectShow ApaauinianIsAy streaming media U Windows platform. 30
Tunsiaway capture multimedia streams. 1ANFa58951 format Tanainnany Falsznoudae
Advanced Streaming Format (ASF), Motion Picture Experts Group (MPEG), Audio-Video
Interleaved (AVI), MPEG Audio Layer-3 (MP3), and WAV files. ﬁﬁ'ﬂﬁgum’i capture Taele
Windows Driver Model (WDM) devices 159 Video for Windows devices. DirectShow NG

8 Hardware NiNeYes lavda lua

2.3.1 @311n353 14a3MY84 DirectShow
DirectShow Application Programming

AfmAaieuninaziinsProgramming ludauuesDirectShow viufife Filter
Graphs

&1 DirectShow 12@313 block component 4158031 Filter iefus ARy
Multimedia Stream Tagaz#iins 811 10 uaz#ins Decodetnwiz Stream Format

udaes Jeya’liis Graphic & Sound Card
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» a 1 . 1 " o 9 P 1 [ [V
Set 494 Filter 3z1580N Filter Graphs Tasuaag Filter RN IURINUANAINNU A

" Ed '
Diagram 919019

aiy

<

Hard drive
o A
YU

51

£

File Source AVI Splitter AVI Decompressor
(Async)

51l 2.10 uaramnves Filter

&1 DirectShow [483R N3 a3 74 Filter 194 Taotoe13 18N Application ATDL

a4t U Filter Graphs Manager uaAt1ee sz $an1s§amsiy Flow A197199 A9

Application

Application Application

Method Calls

Events

r Filter Graph Manager J l Filkker Graph Manager

l Filter Graph Manager

Toeg Joas

g1ii 2.11 uaasguvums¥ieult/sunsuiy Direct Show

msadraamnmaasilunslyaiu Direct Show

Tumsa s DirectShow Application 1 1zdeetlszneuaY

Header File

Header File

Dshow.h

Required For

All DirectShow applications

151971 2.2 e Includes File iAean1s

Library File
Library File

Description

Strmiids.lib el class identifiers (CLSIDs) and interface identifiers

(11Ds). DirectShow applications ¥19HuARBINTS.

l—b* video Renderer | L:
Default 1
‘47 DirectSound Device = \g
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Quartz.lib o ¥ AMGetErrorText function. 51'111‘1%’ F‘I"hi‘ﬁnﬂué’fmﬁnl%.

Strmbase.lib §19zae9n15 1% luaIuve9DirectShow base classes.

@15197 2.3 waad Library Files 009013

msaulnad

Jumsigw I lauld DirectShow Tuudazads szdoimuiuney 4 Yuneude
1. @a3@319 Filter Graphs Manager ¥19AN13

2. Filter Graphs Manager 9%1015a319 Filter Graphs

3. 98 Filter Graphs Manager iudaian 1ng

4. seliiusanmsanlWday

Tau1d COM Interface Y2987 DirectShow Tums @3 uagAIUAY Filter Graphs
IGraphBuilder : 1Hu#ass Filter Graph
IMediaControl - §iun3eiio sansifuar Media Streamming a4 Filter Graph
IMediaEvent : DU ITAMEIAGTD event #1991 Filter Graph

Tuns a1 Filter Graph Manager: ae< 14 interface fianuannaaunlumsaine & code

|GraphBuilder *pGraph;
Colnitialize(NULL);
CoCreatelnstance(CLSID_FilterGraph, NULL, CLSCTX_INPROC_SERVER,

IID_IGraphBuilder, (void **)&pGraph);

Colnitialize 19ums3udueAl#A COM Library du CoCreatelnstance 1alumisasns Filter

. [ yw 9 : =t @
Graph Manager lagag retum i$Iu pointer een’ly) Tavaaull Ssdesll interface Bn 2 Atnedu

IMediaControl *pMediaControl,

IMediaEvent *pEvent;

pGraph->Querylnterface(lID_IMediaControl, (void **&pMediaControl);
pGraph->Querylnterface(/ID_IMediaEvent, (void **)&pEvent);



36

[} o o 3 ] J 4
dudrgvesTusunsuife dauvesnms 1auWd q Code

pGraph->RenderFiIe(L"C:\\Hello_WorId.avi", NULL);
pMediaControl->Run();

pEvent->WaitForCompletion(INFINITE, &evCode);

|GraphBuilder ::RenderFile — iy methode ‘m‘i’f”c’(%’N Filter Graph iotan W

ImediaControl::Run — iU methode ﬁﬂauaﬂﬁ} Filter E)gﬂu Mode voamsiau Taold Application

31983 Methode T TumsianlWd

o o . ' o ' 3 A
ImediaEvent:: WaitForCompletion — 1514 methode RN block file IUAIRVTNIATLAULTI ATV

v ¥
IDYULLAT

a ) 3 4 @ % . Y a
Tums 19911953 15192 return #1183 RenderFile 89NN UNDINEUNIIAI Filter Graph 94nA error

2 return aamﬂu error code VFW_E_NOT_FOUND

Jumssiiatw Filter Graph Manager 111aun1s Release Judialal

pMediaControl->Release(;
pEvent->Release();
pGraph->Release(;

CoUninitialize(;

11519 IVideoWindow Interface

g . g . o kY . ) [ [] {

1unis render video 1@ Filter Graph 32M1015@314 Filter 1M3UNTS Render ifludud
v y v - I
ABITI WA Application NLIMNIVH

q ¥ . i 4 :: L4 o wAa 1

Tagl4 VideoWindow a3l methode Tumsasa1 uazlfullgegmeniianien ves

window

3 s ' N a 4
g Iiifuilaeg i window 1AL N parent window

IVideoWindow *pVidWin=NULL;
pGraph->Querylnterface(llD_IVideoWindow, (void **)&pVidWin);
pVidWin->put_Owner((OAHWN D)g_hwnd);



37

methode zitlaouldautype v83 OAHWND
2. fansiila window i Tas WS_CHILD wefmualsiiudlu window gneguda dau

WS_CLIPSIBLINGS vzilasiunisnaaslylu window fialmiog
pVidWin->put_WindowStyle(WS_CHILD | WS_CLIPSIBLINGS);

3 o . a 1 <] ' S 5 P Y
3 udaty window @y uafimsiEnamnu X,Y Taga1e video window 13eguu

parent window

RECT grc;
GetClientRect(g_hwnd, &grc);

pVidWin->SetWindowPosition(0, 0, grc.right, gre.bottom);

2.3.2 Event 13 Direct Show

AsAelAUDIAG Event Aifa Application daui ¥ azds message Event Aul#niuda

Application
#ann15N19 1484 Event Notification

P= 1\ ' J 8 o 8 {
yauzh DirectShow Application n1stan I1Wa araanlas egiiu aniuzvey Filter 219921 agu
uaadld wu msngamaian iudu ifeuiivedadayaani Filer Graph Manager NIIWDINS
a . o * s 3 £ Y Y 9 a
wl8sunilas Filter 92101389 Event Notification #91/5znauale Event Code WIdUAIEYUAYDY

ol =y ar ¢§ 3 " o
Event lagdal) Parameter 9N2A7 m%ﬁuagﬂu Event Code (R9IMNA1ANUIA)

Filter Graph Manager @nsaianisfuins Event 18 Tag lideagariy Application 1as du
Y g @ [ a @ . v o [}
Event ’3146‘] ﬂ%z%ﬂ@gﬂlum ﬂfgﬁﬂ"]ﬂ‘ﬂ Window Message 14 Filter Graph Manager 32n1n13¢
" =3 A a ' q ] ' og/, . . 2K o @ ] Y
Window Message N#aiile 1A Event Tnaieunimiu Application 399An13NY Event Iaia Tann

Message loop Y83 Window
yNABY19 Event Code : EC_COMPLETE , EC_USERABORT

EC_COMPLETE : 9299 Event ﬁﬁ‘ﬁimﬁa Renderer Filter ﬁNWuiuﬂTﬁémWé’ Stream L’c’f%‘i}

= ] ' o . N <
BunZounda Sezdena Filter Graph Manager lasusaz Filter Graph 8199zAB4501a 15
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. ° 3 VA 2 A . . o Jhe
Filter TN9IULATOINT LU AW Stream Junue Graph e Application 1450 Event Code 1

. g ' ' = 9 9y
910 Filter Graph Manager N9:N3511219)0¢ Stream 9NBIUITUUIBULIAT

EC_USERABORT : Tunsain User 1Aa Interrupt mstanIWd Video Renderer fazdimisia

Video Window
11319 Event Notification

@ @ . [ 9 . { i
As3ansAY Event Tas Window Message loop nan z#aed Define Message Nazes Tay

Application am13n 15141 Message 1A 11533910 WM_APP 9 OXBFFF 1111 Message daUA7 :

#define WM_GRAPHNOTIFY WM_APP +1

ntTuferiinsadis Filter Graph Manager i3zn13es Message Event 11J6fs Main Window :

pEvent->SetNotifyWindow((QAHWND)g_hwnd, WM_GRAPHNOTIFY, 0);

IMediaEventEx::SetNotifyWindow Sunissmualisneuiluaasy Message Tavdeuson
Methode Hinaans a3 Filter Graph nag Window

94 function WindowProc %x@l}mtﬁu case Statement iﬁ}ﬁﬂ WM_GRAPHNOTIFY oY

case WM_GRAPHNOTIFY:
HandleEvent();

break;

WM_GRAPHNOTIFY i$Iu Windows message Hgnu1n Event Notification Queue Y81

DirectShow:
1. filter 92$1A569 event notification 1Jgis filter graph manager.

Y ' o o o ¢ o .
5. & filter graph manager iaunsaiamsiu event wuld Aozimslaaslaylu event

queue.

3. filter graph manager a9 WM_GRAPHNOTIFY message lads application window.
4. application ARUAUBINY message 3118l window's message loop.

5. application 32 liie1 event notification 910 queue wimsdamsae 4.

IMediaEvent::GetEvent fi@ Function 115110131181 event notification 310 queue :
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long evCode, param1, paramz;

HRESULT hr;

while (hr = pEvent->GetEvent(&evCode, &param1, &param2, 0), SUCCEEDED(hr))
{

hr = pEvent->FreeEventParams(evCode, param1, param2);

if (EC_COMPLETE == evCode) || (EC_USERABORT == evCode))
{

CleanUp();

break;

}

}

= @ Y Y
GetEvent A® method N8 event code Audn 2 event parameters 1114, Parameter gaN1Y
194 GetEvent 32MINUATLOZIIDIVOINITID event. W31z application 921580 method w11u
A15ABUANDI WM GRAPHNOTIFY message, event findensgli queued.0 AvA1v03 time-

out

2.3.3 DirectShow Solution

s e : ) b . ] i
yaiszasandnues DirectShow TumseeniUUABnIeIe Multimedia Application fluten
A LENBBNIINATT NI data transport NFUGOU ANULANAIIYEY Hardware navdIuntwiuIves

Aoy

DirectShow 194193183 DirectDraw waz DirectSound Tums Render Yoyantieiiilszdns

AN

itaRazsan1sAu source , formats, and hardware devices fuana1aRy, DirectShow 1214
Taseasdmsuiams component Y95z UVIUARD filters FUTNI3D mixed LAz matched iite
sanfuayudmiuanumsamianaieiull
DirectShow Ysznoud filters ﬁﬁﬁuﬁuu cutting-edge multimedia capture and tuning
devices UH ﬁfugmmd Windows Driver Model (WDM) tailaud1 filters ﬁy'uz’fﬁ"lm‘tgu Video for
Windows (VW) capture cards liag codecs ﬁr,fimﬁgﬂﬁﬂwﬁ@ Audio Compression Manager

(ACM) itae Video Compression Manager (VCM) interfaces
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A diagram %zttﬁmmmﬁnﬁuﬁ(i:ﬂin Application Ay DirectShow Component UN

Hardware Lz Software Niiu support 84

Application
1 T
Commands Events
]
DitectShow
File system l Filter Graph Manager J Legacy
,| VCM/ACM
+ Codecs
Internet Source Transform Rendering
Filters Filters Filters File
S > 2 - I System
Ring 3 ISR, .con
e —
Kernel DirectSound DirectDraw
Streaming :
Architecture
| Legacy Hardware 4
WDM VFW MPEG2 -
Capture Capture Decoders Sound Card video
Devices Devices Graphics Card

gl/ﬁ 2.12 w9 Architecture ¥83 Direct Show

2.3.4 Filters

DireciShow IzitddudminnszLmumsiveya mulimedia iy discrete step.
Application @139 Mix Lag Match Filter ey luriiaves operation Anana1eiuluaee format
14 class Nusnaleduyes Hardware wag Software Device

1 [ g =1 3 a =3 ) a ' .

wi i luusag Filter 324A37 Unigue 11n U@ InAI DirectShow 3$3AN1IWIU IBaseFilter
Interface 1zueneaniy 3 Wavelna:

Source Filters

Ay . oa d9

AvwBYa Multimedia AUNABINIT Process

Transform Filters

. do o ¥ a a2 oY S A 4 o q¥

i Filter 'vamwyjaﬂmmzﬂizmumm%zi]ﬂmiﬂﬁmﬂgauumaﬂﬂzm‘lmﬂu frame

%30 sample (BzAANDIIUMENA) %39 Compressor A Decompressor AU Format

Converter. AVI Splitter gz AVI decompressor ud]u Transform Filter

Renderer Filters

v Ay A 9 ' ¢ .

L‘flumuw%uagﬂuﬂmmmam’e‘m%zmuaaﬂmaqﬂﬂimmﬂuaﬂ(momtor, speaker)

Pins

Hudrdantslusedu low-level detail 5231 Filter Tagi pin Jauilu COM object tazd

Susafnua direction ¥84 input f output #39
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Media Samples

a o

o = ) ' 5
nisniideyadu grinthilu Graph TaudeyagnszauiluTumiauaanui zqn

=1 J . é " d' o a . % " .
1389021 media sample Falu object NYANTNUAFUAVB media LLlag synchronization time

Allocators

4 Y - @ o g @ 4 5 . o
{8 2 Filter nudouAaRU pin veauAdssveusuIW0zIBUAI1 media sample object WU
v v
Jeiande sz filter 8eals 15 connect TuvzAMUATIIVLIA AMNUL 1IUIUYDI sample
v b4
#ignl¥ vuaves sample Juegiuyiia Lag format ¥89 media A3 buffer g1nazagluniieadn

$man n3ei1egun Hardware Device M3 1aHazN131ANIT sample 1zqnnsziinlavdd allocator
Clocks

Operation 199 MN8ITU mutimedia N3 synchronize f1v09 sample @19yuIn 31 video
9 14 H v ; y = Puy ) =3 v "
frame %mmagln rate Mz e @91 filter graph 92@AD I clock NUUUBU UHAAD timestamp,

v ¥
As=UAUMS render media sample Tavyianua A7 filter graph manager wdudIsanisnanua

2.3.5 Video Capabilities

IAMStreamConfig::GetStramCaps 1fl1 method ?;memmmmmmeﬁm video A3y
Taseard1aues AM_MEDIA_TYPE itaz VIDEQ_STREAM_CONFIG_CAPS . Tasawisailaldnn
format HasATINALISoATEBIN SR BemTuaNAUNIN pin A20

ﬂuwaﬁioapture card ﬁﬁvﬂigu JPG format ﬁﬂﬂua:lﬁﬂﬁ 160 x 120 pixels tiag 320 x
240 pixels TagpNUUANAI AT Ssupport auazidsafiuana 19y 993 uA 31 granularity

FuNAI card support ATNAZIBEAT 640*480 ﬂu%za:ﬂuﬁhwmmma:ﬁﬂﬁ(ﬂza 160 x
120 pixels 1az320 x 240 pixels).

LAz aNUAI B support 24-bit color RGB format RANAZIBATENIIe 160x120 1o

300x240 @AY granularity = 8 Asgl.

320

320 _ =
240 _.PEG L 240
160 "'v’ ...............
24-bit :
120 JPEG . 120 RGB L granularity = 8
granularity = 1 i

160

sU#i 2.12 yaasdaaumsuandwaves Video



42

2.3.6 Audio Capabilities

|AMStreamConfig:GetStramCaps 9219 AM_MEDIA_TYPE uaz

AUDIO_STREAMCONFIG_CAPS ad e fiuiale S5 AUIS DLONISFIARWAINITNYBS audio 1A

L pin 191 data rate w3 enduanszisnaaiuayMFEaLUY mono 13071 stereo



43

A
Unn 3

a d o v Aaa
N159NUVUVIBHIHAAIHIVINU 3 UA

a Jd
3.1 Inssaanaendun (Engine Structure)
a a d A ' VY a o Y =9
LARelumseenuuuneusud  Aemstelidiauunuaanimdugeulunisniaes
= A a Y @ (] = d 4 o A do o £
Soulilsunsuiieaadesy APl szduanswWdegUnsalasalIs lauase paziufedFuniududos

g lifiegly API vesszuy TasaataavesTusunsuiiautlaodhnueususudsesniiu 3

sea 1dun

- Game Developer Level
- Game Engine Level

- Hardware, System and Low API Level

td
Taseanieiaunluduuee Game Developer Level Hag Game Engine Level Taviilase

¥
ERNE

Input }I’ Audio ] a Medi ]

Hardware, System and Low API Level

A 3-1 vamalnssaaveunsuo i
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a 4 d
3.2 181 UANBN I NIUUA (Engine Component)
o 1Y s a d¢ a1 : 9 1 < = a a -4
Smduswazidsavaseududaen Tnuudmeiuez 1dndndsluunh 4 ¥091TYIHNUT
] { v a N n’: d 1 A a a s A
e ludui 1dsuRaye i Tavaoy Tnuudaiudua vz lduaas 3y Jsgaunus 1509

@ aa @ d :: P =
MSAAUNNY 3 YA (AT.I3AIU aulan ﬁﬂil']itl‘ﬁﬂ?ﬂ‘ﬂ'], ‘lJﬂTiﬁﬂ‘H'l 2544)

3.2.1 AN (Camera)
anusuiudaniies 1 lums fayuuesnoluny eludauvesa s iiTiAosnaTe Camera
wisiu c?aﬂszﬂmJ'hJﬁmﬁaﬁ%um“ﬂm%’amﬁeﬁ
O SetAspect / GetAspect
1¥81MUA / HIOATIAIMTLHINABIUNUYDY Resolution Y9 Monitor
O SetEye/ GetEye
198 mua/ mﬁnmu’eﬂaqﬁummﬂé’auﬁaﬁwmswauﬂﬁﬂéeﬁﬂmw
O SetLookat / GetLookat
imna /sl aniuresneues (Look at poind) 19Ind0Y

O SetFarPlane / GetFarPlane

= y A

I8 e/ MsEuTDi lnangAvesundo e 923111 Rendering
O SetNearPlane / GetNearPlane

e/ Wz A lndTigavesyundpsiiez i Rendering
O Move

1%l FouTinaves Eye lufismniedigg Hadunih, aeenas, iAouTIAza
O Orbit

Yhndoundosiufiemisaie iemvuiuyaues TaufidaweseyfigaiAy

O Rotate

v
[

T¥fmualiyaues i ouflufismiednen Weiousy Eye Taodalldwmisndeseaghiina
LA
O SetProjParams
1S MUALENNS13AVBY Matrix Projection
O SetViewParams
Gl%ﬁfamwswﬁma%’ﬁﬁmﬁuumawmﬂa”m&i;ﬂ Eye, Lookat, Up
O Zoomln/ZoomOut
‘1%"1J%"mgumw@aﬂﬁaaiﬁ'ﬁaﬂaw?amﬂﬁu w491/5ue1 Field Of View ¥83ndnelHliavas
wiontety

3.2.2 UdIINTY (Animation)
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uaﬁm%urflud'mﬁﬂﬂ%ﬁumi%’ﬂmimmmﬁau"lmmmﬁaazﬂsw%‘?ﬂqiumu Tudau

yaaeiluTuNlaaaasil

O CDynamicModel
ST San sty Model Mifiuuuy Dynamic HM3Fona1a1e 1feIfy Model WY uaz
A a Y Yy 2 9 ' .
Interface mmsuﬂmmﬁ:mniumswmwagamaqmm Model Engine
O CDObjModel
4o Z A a { dao
114 New version IauTuL oL siAN Outdoor Landscape muaguuﬁumaﬂymz
° ] 9 o @ dy A 3 @ '
IR 19U QI 1&wamansuiimemsiinru ludnyusaieg
O CAnimation
o w1 I Y o y 9 o v q¥
I¥dmsu 81mudoua Animation 310 IWAN Export (MAA) 19183 Memory Pndoudmsvly
o 15U uena Verex, Face oz Yoyaduq fifvadeaiunsuaaskan Animation
Aae Frame
O CAnimationManage
o & g ) - ' ) ) A quvqy ¥ 2 Y v o Y
Suda¥antsiiy Animation Frame a1eq Dilluadedeya eliglidedoyamaniula
O CAnimationSet
v 3 Y o o @ A i 2L ) . .
a:flummmagamﬂmfmmimaau"lmmmﬂuwmmmmmazﬂﬂmmmmw Animation
NITU
O CFrame
=] ) o 1 v v
nudeyadiniuns Blending yoe9nelaluudazyiinie naggnaluAu 1as CAnimation
O CUseAnimation
1344 class ﬁﬁmﬁﬁﬁgﬂu Interface W Programmer Tuns 14911 Animation
O (CModelData
° Y Ao 9 o a A q Y 2 9 '
#mihniants Yeya lumaveeing I Interface eazadnlumsiiinedoyan1sq¥es Model
Engine
O CModelDataManage
Fminiuaaianisdeyailszian Model fvzgniir 119 Tums fmuagis 9oy Model
& g v w 1q Y=t v £ o A o - v
TapSzuinoudansans 18I Load Yeyaiuund ifeilsendanis 13914 Memory
O CUseModelData
Fad it Access feyaUszian Model fvzgmitll1Flunmsimuaglaves
#2 Model
O CPartDef

o 9 d 3 @ o Y i o o '
dmhiislu ifudeyauaz famsdeyailszian Part fazgmit a1 Tunmsdmuaglsieves

@ o ' d? 7Y o~
& Model fignemsIuann Idaveymlszian Map Taenilu Derived Class ¥89 CAbstract
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33 ﬂma'lﬂa:unswaammauﬁuﬁ (Class Diagram of Game Engine)

- 4 a
gdnyel Class @ |

@

ydnual Class o

#1104 Internal Class of Game Engine

1111094 Interface Class of Developer

o @ s Yy @ y < a a a A ¢ o &
ﬂ‘l)aﬂ‘kl UTUNUY 291959V Yu18ny Class NI2d5U 10‘1mhmungmwuﬁﬂuuu
CMovMat
"}/S etModifiedMat(
~SetScale]
““SetRotation()
<SetPositior() , CMode
“SetUpT oGnd() “UsePartDef()
SetDirVecl “UnUsePatD efl)
TSetDirY ecMode() “GetPart])
Py “:Q‘SetUseBomdSphelelnRayT est{)
Pyl ““IsModeiPiompt{) TUnUse])
“P) < }—— “GetlocalCenter() < SUse])
\foﬁ ffGeMorHCenle:[] "VfGetPart[]
L5y {GetRadius) L_
~SZ) ~RayTest()
<Row() “LoadModei)
Phil) {CleaModel)
Zethal) “Rendeq)
LGetUpToGnd()
*vG etDirV ecMode()
~GetMal
~GetpMat()
CUseStaticModelD ata
GetCentef) CStaticModel - CDynamickodel CPartDefManage
< GetNumF aces|) TCeaModel) et ocalCenter( TS atidniDeviceDbjecs)
$/GetNumYertexCob) : GetWorldCenter] $StaticDeleteDeviceDbiects)
LGetNumVertices() LoadModel] “GetRadius(] <6 mticFinalleanU
Getplndices] ~Getight() SGetumF aces) Fleoey 0
BepStaticMode Datal) ~Gelocabienter] SetNum ertices) o
26 etpr exCoond() | “GetwWorldCenter) “GetNumbnimation(
P tpT el et umFaces) GetTriangle(]
i}ﬁetpve 1;1: b ‘*‘-}GelNumVerliCes[] LRayTest])
ooV aties] SGetRadius) £ oadModel]
et Xoq ] <ClearModel]
Rendel) :;'rHayT est() “Process() CPaDef
“AUnUse() ~Render) “Rended) “DeleteD eviceObjects()
AUsH) ~GetCurrenttd axTime() “AnitD eviceObjects()
“GetAnimationM axtime(] “OneTimeScenelnit()
“Gethnimationt axtime() ““FinalCleanup()
~AsH avednimation() “AddPartDef()
£SLandModel “sGetTimeScale) “DeletePartDef])
A etCurrentAnimationTime(] SrGetPartDef()
CStaticModeDataManage ~GetStrCur rentAnimation()
ThelSizel] .*:fG etCu_rrentAnlmahon[]
<StaticinitDeviceObiects{) >Gelanmation|]
LStaticDeleteDeviceObiects() SGetSuAnimation]
<.StaticFinalCleanUp) jggg'rr‘“;gﬁi%ﬂ
“-AsBlending() CPatData
“AGetShBlendT oAnimation(
3
A B Cc D

gﬂﬁ 3-20 4@9N Class Diagram Y83 Game Engine a1
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5 etCacheSizel)
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CAnmation

A B C
CAnimationSet
\:ltoadA.nimationS et)
“DestiopAnimationSet()
“sSetAnmation() e
{GHetlocalCenter() ] CUseAnimation
“GetRadius() “>UnUse()
SGetumFaces) SUsel)
\:l'GetN umVertices() ~~Getf)
UG etNumAnimation() ““Rende)
GetCurentMaxTime() <>— ““GetLocalCenter(
~-GetAnimationM axtime() ~GetR adius{)
UGetAnimationMaxtime(] “GetMaxTimel)
<AsHaveAnimation() “GetN umFaces{)
LUGetStiCunientAnimation| ““GetNumV ertices(
~GetStrAnmation() ““RayTest()
~G etCurrentAnimation(}
{GetAnimaton]
~“Rended)
RayTest)
CAnmationManage
“StaticlnitDeviceD biects()
StaticDeleteDeviceObjects{)
“StaticFinalCleanUp()
~~GetSize()
CUseModelD ata
GetCenter()
“GetNumFaces()
LGetNumV ertexColor( > Chrame
~GetNumVertices(} ~Gell ocalCenter)
i CModgID ataM anage ‘E/Getpl ndices() féGeNumFaces[]
“Statidni eviceDbjects() ‘:fGetpModelD atd) ‘:}GelNumVerticesl]
~StaticDgleteDey iceObjects)i—1 ~GetpTexCoord]) —— ~GelpModeDa q)
5 taticFiralleanU 2] 'f«'GetpT exture() ~GeRadiuy)
~GelSiz “GetpVertexColor() L oadFramel)
~GetpVertices() SRender)
“-GetRadius() “RayTesl]
~Render()
“Asel)
~AJnUse()
EF

“Clear()

G etLocalCenter()
~GetMaxTime()
“Rende)
“>GetNumFaces()
“GetNumV ertices()
“*GetpModelD atd(}
~GetRadius()
j¢'Load&nimationFr0mFile[]
““RayTest()

y

CAbstract

31/53-21: 4aAs Class Diagram Y04 Game Engine gun 2

‘EPUneTI meScenel nit])
“nitDevice0 biects()
“RestoreDevice biect)
“FrameM ovel)

“Rends()

v alidateD evice Objects)
“DeleteDevice0b ectsl)
=FinalCleanup)

T

G
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G

CNomgalsAb

VAddNomapls()
“DeleteDe LiceObjects()
<sDeleteNofmals()
‘}‘rFinaICleajup[]
“GetNomdls()
“InitDevicq Objects()
OneTime$cenelnit()

CVesices

“xAddV ertides()
~DeleteDepicel biects()
~DeleteVe; tices()
“rFinalClearyup()

“:&GelN um\Aertices()
“rGetYertices()
“InitDevicg Objects()
~OneTime$cenelnit()

CVertgxColor

“AddV ertepColof)
“-DeleteDe liceObijects()
“DeleteV e texColor()
~FinalClear up()
“»GetNum™ertexColor()
“-GetVertezColor()
“snitD evic biects()
LOneTime$cenelnit()

Cindices

?Addl ndicegs()
“+DeleteDe iceObjects()
~“Deletelndces()
“FinalCleatup()
~~Getindiceg()
“GetNumF pees()
UAnitDevicqObiects{)
“OneTime$cenelnit])

CTexoord

"';J'AddT exCoord()
“-DeleteDe iceObiects()
~+DeleteT ezCoord()
~+FinalCleanup()
“»GetTexCdord()
“AnitDevicdObjects()
~~OneTime$cenelnit])

CTesue

lE F

CStaticModeD ata
<LoadMo delFfomFi
“Cear oddFomFile] CUseNormals VSlafgr:gaI::;?gigeilsU
o ) = e
SBuklDplatlst) > Bel <StaticDeleteDeviceObiects()
~DestoyDispl by List () }(Use[] &SaticFinalCleanUpl)
““Rende() ~UnUsef) “GetSizel)
~GeRadiug)
“GetCenter]

CUseVertices CVeticesManage
<Get() ‘}l-SlatblrftDeviceObiec{s[]
<GetNumV ertices() LStaticD eleteD eviceObiects()
UUsH]) “StaticFinalCleanUp{)
SUnUse() ~GetSize()

CUseVertexColor CVetexColorManage
“Get() sStaticintD eviceObiects()
.GetNumV ertexColor() ‘;/SlaticDeleteDeviceUbiects[]
“Usel) ~“StaticFinalCleanUp()
“AnUse{) <GetSize()
— MbEIngE Clselndices CindicesManage
;g;ac'gnw CGel) TStaticlniDeviceObiects()
LGetRadi -GetNumf aces() ‘)JStatx:DeieteDevvceprcts{)
Bgalvirk S T3] ¥StahicF ipalCiesntlpl)
“Rendhil UnUse{) ~GetSize()

Us;TexCoord CTeAoordManage

Gl “StaticinitDeviceObiects()

E’-U oel) ~StaticDeleteD eviceObjects()

Nnise “.StaticFinalCleanUp{)

Y ~GetSize()

CText2D
jjgg?:(t]el:harSufface[] ClUseTexturs - tcrg:é)uaﬂaaiget :
£ : = “StaticinitDeviceObjects
CoetwidhStl) s, | el “StaticDeleteD eviceObiects()
)..PutP;ctureln?D[) ;Use{] ‘- etaticFinalCleanUn(]
“Putstring() “UnUsef) LBesSize) Pl
Y alue3D_H()
UV alue3D_W()

3‘1/#3—2?1 §@e Class Diagram Y83 Game Engine a3

“sAddTexture()
“sDeleteD eviceObjects()
“DeleteT exturd])

s “FinalCleanup()

~-GetT exture()

bt nitDeviceDbjects()
~:0neTimeScenelnit)
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Vec3
~Dotf
CCamera CGLApplication VEJD ssg )
. <{DeleteDeviceObjects() Leng
i) {FinalCleanup) e Ray
bﬁnga{] ~FrameMovel] L O,ET el UnTriangle()
bg g GetMonitor) SCanVed) <AnSphere()
%3F8[\]/[] Aribeweatiteets) <MuMa() <ScrToRayl)
<GetAspect]) o) MuMaRal() $v3ToSer)
SGetNearPlane]) gg‘sgi’!“fgm 0 “RetingeDegl ArArVertices()
*S'GelFalPlamaﬂ < ;ﬂgid;nﬂe & LCalethaPhDeg() AnBlendArfY ertices()
~GelR() @ReSizeGLScene()
ﬁ‘:’gﬁaﬂ ~Jtil_Timer() GLGx CMat Mat
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Jumsianunu1d

HannNIIvBNLIUL
1 lddouTdsunsn laeoiiu

SN RATUD M MU M I URAUUNY

3
JIALII

> o N

Hanmndlwseiag

4.1.1 Audio API Version 1
> ' A & o y
Version usneziiiuansazily class 3 9913 An CAManager 34 Function m@&éﬂmaz
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#5118 Architecture 83 Audio API version 2
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25118 Architecture 483 Audio API version 3
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ClManager (Manager)

— CIEffect (Force-Feedback

ClKeyboard (Keyboard)

ClJoystick (Joystick)

CIMouse (Mouse)

51/i4.4 saasnamdaiusves Class I Input API version 1

25918 Architecture 184 Input AP version 1
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Handle N Pointer %9 Manager sz ufans 15413 Device Object 5% Function
a1 a 9
0350152 loransanAwl
- Device Object(ClIKeyboard, CIMouse, ClJoystick)
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4.2.2 Input API Version 2
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nyseenmiu Keyboard, Mouse, Joystick Taulidau Force Feedback Effect Aulavil Class

CIEffAgent iffuAInanAnrefur Object Effect Mulu

\ 4 A 4
‘— Jj
> ¢
Keyboard Mouse
y H Effect il
A
]
L | Joystick

A

4 h 4 A 4

Manager

L CIEffAgent ¢

gl/ﬁ 4.5 yaad Architecture 83 Input API version 2
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Hioisriers amems e mIudnveans 199 Direct Show lutauaiee inusialu e 14

dnveInN5IaU Video 138 Background Music iimiu Tavyaizdidu Video siuazuny laitims

59

o g ' ' ' . ta' a o A 1
mamﬁuqagmu 1¥U NITIAU Video ABULTULNY, Logo UB9UTEN, RINIUVVDINY c}f&%xyﬂumsmu

Video fiaz 1 file #91iun158@NLUL Media AP Tugrusnoz I luduisuduminiy Tasdadun

Tusuilueen’y

Hann1IvenNUUL

1. gwalFemldne
5 Sarwansordu Video 11 Mode Full Screen waz BGM luvsiziamnyla

3. Deudansna

4.3.1 Media API Version 1

Video Table

BGM Table

y

!

Player

£

Manager

31/fi 4.6 waan Architecture ¥09 Media AP version 1

Architecture Y89 Media API version 1

=1 1 : 1o v @ o @ 1
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- Manager ilufi@aaefiu Application waziudansarse Tidnzidlumsiau video

ez BGM n3eiamsteyana1ss Tag Application wAadeduNiegieluHIUNe

_ Video Table 11az BGM Table ifluasiaifiude

b d
Manager M1HY

104

@

yansuslunenisiau file 1u ¥e File

Player 1iudaiau file Tav Manager szihdeyannasranadiadu Player TATNEANY

mMsau 1 a59

519az188AYBI Manager

Manager 9zt0% Object 1aiion Tawvztlsznevlidan function A19qh 1Flumsuinsia

15U Video Table taz BGM Table Tasazidluasis Player dialinsdwiatuasfiatoiions

AUTUTA

s1gazdaaved Video Table az BGM Table

) 1A o P =1 4 @ 3
910 Architecture N uii ey Video az BGM Dudnuae Object 31013

0 o A 23 : () 4 4~ s A £
EuvznseiuRoamianseluseniann wazilelimsidunazade Player Faiu Temporary

Object YuWMazgnatenalas Manager Taps100z188A184A71519 Video waz BOM iindsil

Video Table

Name Filename SrcRect DesRect Volume Rate Start | End
Open Open.avi 0,0,320,240 0,0,320,240 100 1 0 2.3><107
Ending | End.mpg | 0,0,320240 | 0,0,320,240 | 100 1 0 100 x10”
Logo Logo.avi | 0,0,320,240 0,0,320,240 80 1.2 0 3.1 x10

o I
A58 4.1 AIVYINAIIN Video

Name iHuseldlunsenids

Y £ o
Filename 1514 file Y99 Media @aaifueiyu MPEG, AV, QuickTime,

WAV, AIFF,AU,SND uaz MIDI

SrcRect ﬁjuﬂﬁaumm?{mﬁUuﬂl@w@mwmaaé’uaﬁﬂmm Video

DesRect Lﬂuﬂﬁauﬂlaa?{mﬁﬂumawa‘uwmaemmﬂﬁuﬁmwavuwﬁw@




Volume 1Wuanu@iveados ia15zna19 0-100

A ' o v = a a v
Rate ADABATINITLAUUDITU ﬂﬂﬂﬂ%ﬁﬂ“ﬂu 1.0

Start, End g3 uiiaz yaduga miauiu 100 nanoseconds

Background Music Table

Name Filename Volume Rate | Start End Loop
World Map | Map.mp3 100 1 0 182.2x10" | Yes
Dead Dead.wav 100 1 0 10 x10’ No
Fight Fight.mp3 73 \ 15/ /10 221.23x10" | Yes

A151971 4.2 $128819A 13 19 Background Music

Name Huseldlun1sa e

4 4 L
Filename i u¥e file ¥94 Media F3eniveauu MPEG, AVI, QuickTime,

WAV, AIFF,AU,SND oz MIDI

Volume 1luna1ussusaiies 1A13z1379 0-100

Rate A9A18AT IMILAUVBNTYY dUn@asiiauiu 1.0

Start, End @i54Iiaz1AaUGA w1301 100 nanoseconds

4.3.2 Media API Version 2

. A 3 ) ' Ay v A q ¥t .
210 Version NNIUUN ﬂgmu‘lﬁ@@ﬂ’ﬂ@aﬂllﬂﬂﬂ’]uﬁl@kﬁﬂ@g 2R @@ﬂLL‘UUVLNG]"ﬂlau Video

uaz BGM lunZeuqiu nazliawisadunieuaiunae file @

0 kY @ 9 7 ) Aa .
21 8en i lranns ol undeuadu ldnaten file uas luuonyiaves Media i
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BGM wa Video 1¥uiA Tasuasiuilu Media wuuideany Tagsnslu file 7laiTiam Video il 1¥

Function TNEARUATH 134 AIA1UIA, SIR LM HIYRINISLAAY 404 12 liinana

L wRIRy Library uq Tasufulzelaold Namespace Tumisdedeliiduasuazinie

. Y 2 3
Section 1ATzAINGITU



62

Media Table

Ready to Play
Table Player
A
Manager

gilﬁ 4.7 uaag Architecture ¥83 Media APl version 2

Architecture ¥84 Media API version 2

3 ' =} v 1 , =1
221511871 Table vzsauilumisiandes Tunendndu Video n5e BGM uaz Player 13l

o v . A& 4 o4 , _ =
NUIUNINY Media 1 Load ¥HNUAU mﬁ]umuuﬁ"’lvmn Version L3N Tag Structure ¥BIR1T 19N

Msud luAsi

Handle filename volume | rate start end Window_pos
0 Open.avi 100 le2”N\U 172x10" | 0,0,320,240

1 End.mpg 100 1.0 |0 122 x10" | 0,0,320,240

2 Wolf.mp3 100 1.0 |0 332x10"{ 0,0,0,0

01151971 4.3 511081901519]1 Media API version 2

soifin 1 iy File 713114 Video, Structure ve1 Window 1z 11814

433 Qma?ﬂmmn Version 1 31819 Version 2
\ . " Y (Y]
natay File Yaleq File ‘Wﬁ’f)&l‘]ﬂ‘k!

' i 2 4 ' = ] i ' ! ;
Tunsiau File 2aernsn Load sunnanlanas 1 file Tuausoiau file vanee file N3ou

& 12 Taely Version 2 i luleuisaiaundenafiu Taslu Version 2 sza31a Object Player 1ii®
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12umsiduadan Load 3uin Tasmsdans Media areqfiuiii1&Taus 198 Handle nldan

P S
13 Load Y1103 Playing Table

Version 1 Version 2

Player
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Current

s1/#i 4.8 0f5euifigunsiauszn 19 Version 14as 2

p1stau Video

4 Version 11snA15kaw Video sxitludnvaiz Full Screen FaazTvuraduae ualu Version
2 ansiau Video anunsaan ldwdouafu Taoldn1sasis Child Window Fafhu Window fieglu
Window Application 9n# Taglu Child Window senaaanaidunm Video Tavausovoovuald
amlrey Tav Child Window amnsnasnsFeuitu1dTa

int DM::setForeground();

Fevz1i1 Video T Current 1 13unqa

wndeen1s Mode Full-Screen fanu1snii1 14 Tas w10 Window T899 uazvew Child

Window Naaens 1dmanu

Version 1 Version 2
Full Screen Multi-Window
Video 1 '
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MslFNUNUBHINA (Using Game Engine)

5.1 Tuneumsdamisudeyameruetiniuvesiiasns
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5.1.1 1SnNB AR TINYUAY Maxscript Y89 3ds-max
9 a @ o Y 1 = o =3 g a '
aeiiusuvesiaz asaan1asunsy 3dsmax neunszdimaantesa lunsomimg

A9 VBIAINZAT

@ gigi_actiond1.max - 3ds max 4 ; SN IR T 3 5 S
&aYmmmammm&awmmmh&

R S | 2l JEe DA~ vew VVjEG. ROV 2 o /el h T gl % R =] .
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5.1.1.1 ilaan31d (Open script) Flumsidnnesa
dordensuiinzSnnesauds 1den Open Script Tuip3esile Max Script ‘qumﬂg‘ﬂaﬁ

¥4 3ds-max 1AM MsLaen Script file(*.ms) #1&samson13uda

.max - Jds max 4
Group  Yiews - Creste  Modfiers m&m&whl‘dus mm MAXSarpt Heb

i V. =]
[Sciot les Fme ) : B B homchial
I Doen 2 readarly 3 J

51 5.3 iSlaan3/d (Open MAX Script)
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2 g dn e
9214 Dialog box 1809 A Ini 39218 I8 Max Script #1 1dshimsia

® quai action01.ma; g
mmxmmmmummawmmam—mmb

oAb b s P dEix vz o PR
* Webar | SoacaWaps i Modisr Modekng. - Rendmng” |

e&ﬁﬁémﬁwcwbw@@uwemv

T
—- EAX SCRIPT | AJ Utilities : =
MAXSao

- Description| The ucililices of epplying to gIaphics and gase engin s B '

—-systeas | Microsoft VindowsHr

~- Author ! Hr. Apimun Junda B

—=Built on | Sundsy, Decembez 5, 2001 CoonLiatenex

- cupyxxghc (c) 2001 Apimm Junda. AlL rights zeserved. NewSaint
This is unpublished proprietesy fescusce of Apimm Junda,

- | This script aay not be discicsed to third parties, copied DpenSeret

- | any focrs, in vhole or in part, wtheut the prior written | Ans

- | euthorized representative of Er. kpimum Junda. Sewt

...

mareFi1e Sa)ecradmacte =

BT PR el ST
71 5.4 MAX Script Dialog box fiiAmmmiila

" AddTima Tag
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5.1.1.2 udlvansddnazlhumsisanesa

o 4 i o g ¢ .
Fnsudly Path nazde Wdnezsimsienwesa Ty MAX Script

str_path =" E:\_ce_game\\Resource\\Model\\Tina\\"

str_filename = "tina"

g o 3 i
str_path fi® Path ¥e3 IWanzimsinnesa
. A A I ° 3 ¢
str_filename Av¥eves lidNsziinisionnesa

Mmiusiinstiuiin MAX Script 198

function AJExportfile Selecteddbjects =

if SelectedCbjects.count > 0 then

(
str_path sbs = "E:\\_Ce_game)\Resource\\Bodel\\Tina\\"
str_path rel mod= "Resource)\Kodel\\Tina\\~
sur_path rel tex= "Resourcel\Texturel\”
str_filename = "tina”
stz_tilename ref= "cina”™

fileMaf = createfile (str_path abs + 3tz _filensae + ".mat”)
format "Mastee Supreenruey end Arusorn Krasantisuk Zormetimin®
format (str_path rel mod + str_filename + ".mapin”) to:

Farmat (arr marh ral wad L arr f£3laname raf L7 marinTi fae

-

17 5.5 udly Path uaz¥eInldli MAX Script
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5.1.1.3 Suan31d (Run script) M lumsiennesn

a g . g QQ‘: o .
i8N Run Script Tuiasesiie Max Script Tuuiiyhad ves 3ds-max udaihmsiden Script

. o [ = ] @ { o
file*.ms) 7 1asaaTou 1308 Feiiiu IndiRerfuinmsidlaund luuds

@ a1 action01.max - Jds max 4

Sciox e [ ma msn e MG

function AJExportFile SelectedObjects =
3

it SelectedObjects.count > 0 thea

(

stz_path abs = "E:\)_ce_gamel\Resousce\}Bodel\\Tina\}” Coenlistener -
stz path_tel mod= "Resource\\Model\\Tine\\"
3tz_path_tel_tex= "Resource\\Texcure\\” HowScit

str_tilenase = "tina”
sTz_filenmae refa Ttina”

fileNat = Createfile (str _path sbs + sTtz_filensae + ".mat”)
foraat "Maetee Supreenruey end Arusorn Krasentisuk formatinin’
foraat (str_path_rel mod + str_filename + ".map\n”) to:fi.

farmar (ary math ral wnd 4 ofy filemame rof 4 7 mailn”) tnefi
] g

9 2 43 8 0 o HOZS o SER e e
[ “hove Sekcted W plt e a B EOEFE
[ Gk o cokand o st s ~f BP0

317l 5.6 53 MAX Script
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2 , 4 4 2.2
1Aen Export scene 3n1iunz 1@ Dialog box LAAIHANIIOANDIAATIUY

@ o actiond1.max - 3ds max 4
mmrmmmm%mwwmummm

_ $00+ " Aix vz o Pl
Otwcs | Shom Hepers- ! SpacoWaps i Modiws i - Modsing i fe

vun uf @ﬂéﬁﬂuubw

+ rhattibd -
foraat "Mastee S um:tsuk Zormatin\n'
foraat (str_path rel aod + str_fileaxame “.msp\n”) to: i‘—‘

Poraar (afr narh ral mad - ary £1lemama raf 1 7 marin®) Facfd
»

Kl BN ) W/

___m'_m__b
!"T T%‘?H?ST Pl HHMW& T'FMc Hﬁ%ﬂf?‘ﬂ: VYT AMmmMOTIRR
13 Tbiects Ssected x{_ AT s r—_— Gd=100 mW«:_»»ﬁQi&?
ik cx ik anc-crog o ssiect orects > CrkiTmelg O B G Sad e miE = >M55R

U7 5.7 waitlde10ns Export Scene aysal

2INN135U Max Script pdraeR ERiRatulna 5 Wadofu dululndinged 1dudly
uda7u MAX Script Tld
0 Filename.MAC
O Filename.MAF
0O Filename.MAI
O Filename.MAP

a Filename.MAU
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¢ i o ¢
5.2 puvpvesivaveyanidnnedn
a Filename.MAS
) 1Y [ — a w 1A o 9 A & :: 1 a Y a
Fmivveniagiidluue sy venilueadulaths Feveseaduiiu uazdiunidredelal
[ 4
falda maa
Q Filename.MAA
' a o o o ey ' ' ' g ' = a
vendweindu ueaduwinifimsy Taoudazsie 1enFVRIAMET HazdIUTINDY
[ 4
TdsIna MAF
a Filename.MAF
{ a o § o4 o 3 = Wy
iudfuenyasiede lids Idouineades Alanuuednsumsuvesyl
fileMaf = createfile "C:\export\frame\man_010.maf"
a Filename.MAP
= ol A o 73 & 9 ' 73 o4
iravesgansznouilinesINng UenIMINVELBTNNY, AUNUVSUIDINNT TiLaas
U v IngINs AT
format "modeN\man_001.map\n" to:fileMaf
O Filename.MAl
o A ' o -4 % a I
IBAVBIEIINTSIFoNAD IR (Topology Index) Mlszneuilunesmnd sxiduduandd
o o = 7/ R @ a = dy s
venmle, $1uaunlad Render s1oazidvalulidudazussinizdudwend 39310803
d 1 ~ v 2 =
waluIWg MAP J1galathefezgniadenilaaunaoy
format "model\\man_shrmai\n" to:fileMaf
a Filename.MAU
=] 4 a 4 v A a @ = @
dhudinnedTasedun e ldumgdnmwldumivesiag swazidealulvdluussia
o < 4 a o 1 4 ¢ a
LSNIZUONS MINVRUTNINES Tasadun Tuussiiane liszueniiniees lnsedAlunves U
waz V
format "modelN\man_shrmau\n" to:fileMaf
4 s |4
o' lrlagun 1l Texture
format "Texture\\man.bmp\n" to:fileMaf
a Filename.MAC
= o agy A =1 4 ' g
invesdvesiag (Wadadiins ldnnnesise: TuldIvad)

format "mode/\\man_shr.mac\n" to:fileMaf
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close fileMaf

fileMap = createfile "C:\export\imodel\man_010.map”
fileMai = createfile "C:\export\tmodel\man_shr.mai"
fileMau = createfile "C:\export\model\man_shr.mau"
fileMac = createfile "C:\exportimodel\man_shr.mac"

bMesh = Obj.mesh

-- write file header

format "Anusorn Krasantisuk and Ekapol Anantapornkich format\n\n" to:fileMap
format "Anusorn Krasantisuk and Ekapol Anantapornkich format\n\n" to:fileMai

format "Anusorn Krasantisuk and Ekapol Anantapornkich format\n\n" to:fileMau

format "Anusorn Krasantisuk and Ekapol Anantapornkich format\n\n" to:fileMac

format "%\n" bMesh.numverts to:fileMap
fori=1to bMesh.numverts do
(
verts = getvert bMesh |
x = ( Obj.transform[1].x * verts.x ) + ( Obj.transform[2].x * verts.y ) + (
Obj.transform[3].x * verts.z ) + Obj.transform[4].x
y = (Obj.transform[1].y * verts.x ) + ( Obj.transform[2].y * verts.y ) + (
Obj.transform[3].y * verts.z ) + Obj.transform[4].y
z = (Obj.transform[1].z * verts.x ) + ( Obj.transform[2].z * verts.y ) + (
Obj.transform[3].z * verts.z ) + Obj.transform[4].z
format "% % %\n" x z y to:fileMap
)
format "%\n" bMesh.numfaces to:fileMai
for x = 1 to bMesh.numfaces do
(
face = getface bMesh x
p0 = face.x as integer

p2 = face.y as integer



p1 = face.z as integer

format "% % %\n" (p0-1) (p1-1) (p2-1) to:fileMai

format "%\n" (bMesh.numfaces*3) to:fileMau

for abc = 1 to bMesh.numfaces do

(
test = getTVface bMesh abc

p0 =test.x as integer
p2 = testy as integer

pl1 =test.z as integer

face0 = gettvert bMesh p0

format "% %\n" face0.x face0.y to:fileMau

face1l = gettvert bMesh p1

format "% %\n" face1.x facel.y to:fileMau

face2 = gettvert bMesh p2

format "% %\n" face2.x face2.y to:fileMau

nvc = getNumCpvVerts bMesh

format "%\n" (nvc) to:fileMac
for abc =1 to nvc do

(

cv = getvertcolor bMesh abc

format "%\n" cv to:fileMac

close fileMap

73
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close fileMai
close fileMau

close fileMac

o Qs =) % a . A [
S muswazisualums 19 Max Script am1sad1841d90 Max Script Fauniauiy

3D Studio Max

2 Y do o
isersaauaumsinaeu lwa Tasnisadie Idaded

3 // SIS UN I WA
Frame\\ man_001.maf Frame\ man_002.maf 1.0/ Miu‘ﬁ 1-2
Frame\\ man’ 002.maf Frame\\ man_003.maf /0.5 // irlsudi 2 - 3

Frame\ man_003.maf Frare\\ man_001.maf 0.5 //iWsuf 3 =1 (23usew)

FAUS NS IV AIA UM INYBeT oz AN e IR U s uRD AU

a8 d ad
5.3 MslanaeHIuAm SIS
o Ay y = ) ' o W v vy ' A v
waanni ldws oudeyaseg dmsunsadaunuudy Junsude lldemsaniuny luns
ad 4 1 A =~ S
ahanuazlsisusde Fulszneyldsaaredng fwion B ldannsadunea nSesunly

> ¥ Y
Hara1d Tuns s uds aas 1enuiiy HTunsudetl
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Project Settings

Settings For: [win32 Debug ~]| Debug | C/C+ | Link | Resouces | MIDL []]
- P Category: [General -l Reset l
Output fle name:
[Debug/ce_game.exe
Ob A

{ |Iib ghi32.lib glaux.lib winmm.lib dxguid.lib dxer8.lib glaux.lib

¥ Generate debuginfo [ Ignore all default lbraries
V Link incrementally [~ Generate mapfile
[T Enable piofiing

strmids. ib dinput8.lib dsound.lib d3d8.ib d3dx8.lib
opengl32.ib glu32.lib glaux.lib winmm.ib dxguid.ib
dxer8 b glaux b /nologo Zsubsystem:windows

PO~ TR\ | concel |

U 5.8 Irldlays13nAeanis

unlsa33adae VC+ s aagasii
s laws T dinputs ib, dsound.lib, d3d8.lib, d3dx8.lib, opengi32.lib, glu32.lib, glaux.ib,

winmm.lib, dxguid.lib, dxerr8.lib Lazglaux.lib Taeiaend Project u@aLABN Settings NUAVTS 1Y

4 ¥
lausBaenanas el (lavsBmaildnnnsaads lsunsuaieg Fauaas lnanuIn)

Debug | Compatiity | Buld Diectoies | Source Control | » [AD]

Platform:
lWin32
Directories:
e\OPEMGLYNCLUDENGLH

SOPENGLMNCLUDEAGLH
D:\MSSDKANCLUDE
E:\MSSDKNNCLUDE
C:\Program Files\Microsoft Visual Studio\V CI8\NCLUDE
C:\Program Files\Microsoft Visual Studio\V CI8\MFCAINCLUDE
C:\Program Fﬂes\M icrosoft Visual Studio\Y CIB\ATLAINCLUDE

[ox | coesl |

gl’ﬁ 5.9 Directory 84 Include Files
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Debug | Compatbity | Buid | Diectaios | SouceContl | \ [4])]

e:\MSSDF

C:\Program Files\Microsoft Visual Studio\VCS8\LIB

' C:\Program Files\Microsoft Visual Studio\V CSS\MFC\LIB
d:\OPENGLALIBA\RELEAS

o] e |

3 5.10 Directory ¥@9 Include Files

szaftedvos g laus1s Tandend Tools udatien Options i@enfioy Directories 31ATY

Iszyfmnisiiogveslaus MSSDK uaz OPENGL aslyl

B) Fle Edt View Inset Profect
a0

[E ARG STC SRS N A S S 4

517t 5.11 waAs Workspace vououdud
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2601 47 Slaver Team ALl rights reserw

class CMyGlapp : public CGLApplication

public:
S———mEmbsrs varlable— = -
static CColordf s_oSceneColor.
static CLight s_oScenelight :

static CFog s_oSceneFog:
CDHyCamera m_oCamera:

—conztructors & destrucioy———————— T T T T T T T
CHMyGlappl( ) .

virtual “CHyGlApp{):

= T bers functliolp————========
virtual HRESUL ‘I"
virtual HRESULT DeleteDeviceUbjects|GLvoid):
virtual HRESULT OneTlmeSceneInltlvoldt
virtual HRESULT Fina = plvoid):

virtual HRES rameMDvekGLv01dx

virtual HRESULT Render | GLvoid:

static void Showloadingifloat const CStringé).
HRESULT ProcessKeyi(float):
IRESULT CALLBACK MsgProci{HWND.UINT.UPARAM, LPARAM)

protected

3171 5.12 uaasaud gy vesna1a CMyGIApp

atranarananveanuniiudaunuauasaniuvesny Tasms dunsaunanaaid

o w

L. Y { o J v d Y d o v A
CGLApplition nazadsaamalsnsuiluare i AR wd luaaiadazideangudidny 3 Anee

FouFouruTy A9 InitDeviceObjects, FrameMove tiazRender

a d o 9 4 . 3 ¥ g, y 1 1 {
Fonilersa nitDeviceObjects 11l dauilifiudauvesnis Tnaadeyanie Minsonld

: P Ay U o v A o oA Y
Liﬁ’mﬂﬁ%ﬁumu MAENITANANTUAUUDUNY IFU ﬂTLLﬂuﬁkiiﬂl@Qﬂé}@ﬂ AV UILTUUBIAIATAT



HRESUI.T CMyG1App<-InitDeviceObjects (GLvoid] =

ShowLoading(0.0f "Wait for load: ng" ).

ShowLoading (0.0f  ‘"GeEnsrate can=ra’ )

static BOOL bFirstTime = TRUE

D3DX_PI .~ 4.0f, 1.33f = m_fMoni
stam=( DIDE_FI »* 14 0L 7 150 0f, 1 &

Showloading(5.0f "Toad node! Land")

—Medelland LoadModel( 'Fran= R= uLa.nd{f_“ﬁ_?jD

o Projectile Object
ProjectileObject . IoadModel( 'Fram=-~EigBullet nai’
arProjectileObject Setland{ iModelland ).

mat ")

odeanter LoadHodeltv Hatsr

T Teadiods

Showloadingil5 0f ' To=
ode 1Sky . LoadModel |

Showloadlngl20 0f .
Mo d=1 ! “ ] 'j}{'.ﬂ'_x""

VA 5.13 uamsd 089 Source Code Tuaaulnandoya

b
~

o 4 A at 1 @ 1
ﬁmuﬂaﬂmu Render ﬁu‘lwu FIAIUUIL ﬂumuuamwmmammm BINNNIVNN

Aoans I iagdulnunaasma 311 en%u Render Mmqmuuiuﬂaﬂwu

CEffectBillboardList CloudList

HRESULT CHMyGlApp Render: GLvoid

n_Camera View.

GLGfx CleariGL_COLOR_BUFFER BIT | GL

arProjectileObject Render’ :

gi/‘ﬁ 5.14 uzmw"z’aazha Source Code @Y Render
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d o .; ' o @ ) o A 0 [
L"fmuﬁamm FrameMove 11'1‘\‘1""1] TIMIUNTIANITNITAUUUNITANUBUNY LU NI

4 o 4 a ' ' ' { v
indenlnavesdaazas ielimsnailu nsasedeumsnatjuaie madouudasmiaie awnm

’

ot 1 o &Y 2 < A v @ @
firu 'l lunaaz seumsAm uage1aaselensu ProcessKey YHUDNNDIILADNIIIANIINU

MIATINABVIUNA

,* .
HRESUIT CMyGl&pp ProcessKey( float fElapsedTime |

) switch( CScene s _oPage !

case HMENU_000

Ereak

case LOADING

5reak

case GAMELOOP

'_ar eyl -

's_oSceneFog m_fEnd ~= fElapsedTime*100.0

CMyGlApp

s_oSceneFog m_fEnd - fElapsedTime*100.0f

!

s oSceneFog m_fStart -= fElapsedTimex100.

s oSceneFog m_fStart -= fElapsedTimex100.0

RECT r€Screen |
.GetClienPRect{ m_hUndw “rcScreen

Rl ]

3171 5.15 uanasees Source Code Tuaaunsnafu



HRESULT CMyGlApp "FrameMove{GLvoid)

L
4 Lomal =ztatic data
static double s dAngle = 0

static float s fX = 5.0f:

static float s fZ = 5.0f:

static float s _fHigh;

1f( 1CSoundtContainsr _oSound [ S0OUND_BACKGROUNDUL

CSoundContainer o s_oSound [ SOUND_BACEGROUNDUL

C:@;?CEﬁgfa.layOn{ &g_o%éégﬁgzzzzp

BYTE Dataf[10]:
%f{ Port - ReadData! 10. Data |} |

+

. ProcessComDatai Data

c:§§§§§i§5fileObject.Processi m_fElﬁgfégzzﬁéjﬁ:

—_

51# 5.16 napssinegs Source Code Tuaauilszurana
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o'l APl dequdaisfiadsigiiwmadey lumsilion Tusunsueses Taoivou
aa ° o A o o o 2 4 = a
Tusunsuny 3 Saudni AP 9 lunsRauie Wnufvauauyseinndsiu Taoldanh

Waiu1 Media API, Input APl uag Auido AP version a1g@

6.1 Usziamvpanuiinmn
\J \
wuamanhegs
Sy 3 58 Taudunuinyaz Real-time Stratagy Taufiaudesnrununmis 3 wissmw
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s ' v d ' ' o d & '
Toudnnsdae Tasmindiauemnatswmnth 1dnde irvus uinin lids WieImA
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1101304
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v ' 4 y A A
Fos)swnunthegsaudild lanen nuasuguuseies

° a W £
6.2 MU UBUIUATIHUUNY

Ay o A

FandeamslunWaninuae
: £ = 9 Y " = o

- Video Autny Fd0 1% Media APl HHaIu
~ ' aa ' vy Y .

_ \Fva Effect aeq w3 damsuaziaumasiszney a1y Audio API

@ kY r @ A A a
. asmuudiazasuazndes, Msds Force-Feedback 18 Joypad dielinsdellu

yoedazasIz@ea 14 Input API

6.3 Han1INATIY
9 A t ' [P=) P [
nantsnaaey ldnadiimely inuannsamu ldeseaynauu Tas luildynudvaiuilsy
a A o 1A ) 13 ~ '
anEnm SasurlsuaeSuianane s lifiuawazaa uazawsa ldau ldamildssy 13 i
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a
unn 7

a d
Insaiuazaqy

7.1 agilwanside

NN ENEA DirectX e lumsiam iy inuyaUszianazdeants 19 AP
ﬁyugmclumsﬁ%'mm Sevhuitednyn DirectX Tueau DirectAudio, Directinput Lag DirectShow
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84

AANHIN N.

a 4
MN151UEB V84 Effect

DSFXChorus

Syntax

typedef struct _DSFXChorus {
FLOAT fWetDryMix;
FLOAT fDepth;

FLOAT fFeedback;
FLOAT fFrequency,
LONG IWaveform;
FLOAT fDelay;

LONG IPhase;

} DSFXChorus, *LPDSFXChorus;

typedef const DSFXChorus *LPCDSFXChorus;

fWetDryMix

ﬁjué"ﬂswmﬁﬂujmﬂmﬁﬂs:maNmé’avlﬂﬁeﬁmaymﬁé‘i@‘lsﬂﬁ’ﬂizmawa AoalinegsznIn
DSFXCHORUS. WETDRYMIX_MIN 1) DSFXCHORUS_WETDRYMIX_MAX Taufi1 Default 1247
50
fDepth

Wesisudvesnsnienaifign Modulate Tav Oscillator ADA1 Aoseg T TEN N
DSFXCHORUS_DEPTH_MIN fi1 DSFXCHORUS_DEPTH_MAX lau#1 Default ogi 10
fFeedback

nlofidudvesdyanuesn il Feedback gdyanmund Tavazeglusissznite
DSFXCHORUS_FEEDBACK_MIN 11 DSFXCHORUS_FEEDBACK_MAX Jaua1 Default fiv 25
fFrequency

ﬂiﬂil?]"il@ﬁ LFO lua19999 DSFXCHORUS_FREQUENCY_MIN tiag
DSFXCHORUS_FREQUENCY_MAX Taus Default ol 1.1
IWaveform

sUuuuAduYes LFO Hleyaesgiluuuie DSFXCHORUS_WAVE_TRIANGLE uaz

DSFXCHORUS_WAVE_SIN a1 Default 9ot lugil sine



fDelay
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vianarlumiie Miliseconds vesdaanauidifignuiaanaineuiizgaiau sgluss

484 DSFXCHORUS_DELAY_MIN fis DSFXCHORUS_DELAY_MAX Tau#1 deault 8g#i 16 ms

IPhase

A TLAnasread asE HeEeiUY IA152 1319 DSFXCHORUS_PHASE_MIN 99

DSFXCHORUS. PHASE MAX Tasaiilala) 1804

Value
DSFXCHORUS_PHASE_NEG_180
DSFXCHORUS_PHASE_NEG_90
DSFXCHORUS_PHASE_ZERO
DSFXCHORUS_PHASE_90
DSFXCHORUS_PHASE_180

#1 Default @87l DSFXCHORUS_PHASE 90

DSFXCompressor
Syntax
typedef struct _DSFXCompressor {
FLOAT fGain;
FLOAT fAttack;
FLOAT fRelease;
FLOAT fThreshold;
FLOAT fRatio;
FLOAT fPredelay;

} DSFXCompressor, *LPDSFXCompressor;

typedef const DSFXCompressor *LPCDSFXCompressor;

fGain

Gain vesFaguveennaanniiuda Ia1lusas DSFXCOMPRESSOR_GAIN_MIN fis

DSFXCOMPRESSOR_GAIN_MAX #i1 Default agii 048

fAttack

b

NaMaIINMsFInaINItusanenng Ia1luyrs DSFXCOMPRESSOR_ATTACK_MIN

24 DSFXCOMPRESSOR_ATTACK_MAX #1 Default 8l 10 ms
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fRelease

aruiavesnsiudaiigmganda vndayanavudiandndt fhreshold fisegiugag
DSFXCOMPRESSOR RELEASE_MIN fla DSFXCOMPRESSOR RELEASE_MAX 1 Default g
200 ms
fThreshold

yannusasudnlumoadiua eylugis DSFXCOMPRESSOR_THRESHOLD_MIN
23 DSFXCOMPRESSOR_THRESHOLD_MAX #1 Default 8 ~20dB
fRatio

§as1MsTusa 0411F19 DSFXCOMPRESSOR_RATIO_MIN D9
DSFXCOMPRESSOR_RATIO_MAX #1 Default ogii 3 WEAIIIIERT 10T 3 o 1
fPredelay

a9 INYOUA Threshold ReviHa Attack 13u#w Tumiae Milliseconds aglugag
DSFXCOMPRESSOR_PREDELAY_MIN 19 DSFXCOMPRESSOR_PREDELAY_MAX A1 Default

%)gJ:ﬁ 4 ms

DSFXDistortion

typedef struct _DSFXDistortion {
FLOAT fGain;
FLOAT fEdge;
FLOAT fPostEQCenterFrequency;
FLOAT fPostEQBandwidth;
FLOAT fPreLowpassCutoff;
} DSFXDistortion, *LPDSFXDistortion;

typedef const DSFXDistortion *LPCDSFXDistortion;

fGain

snmvesdaanu i feunamdsen Distort oylusas DSFXDISTORTION_GAIN_MIN
24 DSFXDISTORTION_GAIN_MAX fi1 Default 8¢t ~18 dB
fEdge

oS uduesnuLsIeInTs Distort 8511929 DSFXDISTORTION_EDGE_MIN @
DSFXDISTORTION_EDGE_MAX f1 Default Aie 15 1le5idud

fPostEQCenterFrequency
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AIMIENA19Y8IN TSI Harmonic 8y U9
DSFXDISTORTION_POSTEQCENTERFREQUENCY_MIN nN
DSFXDISTORTION_POSTEQCENTERFREQUENCY_MAX {neiAn Default ’t]f,jﬁ 2400 Hz
fPostEQBandwidth

mmn%’wwaammﬁﬁa;j‘lmhamnﬁ'mm Harmonic
DSFXDISTORTION_POSTEQBANDWIDTH_MIN 9
DSFXDISTORTION_POSTEQBANDWIDTH_MAX #1 Default 847 2400 Hz
fPreLowpassCutoff

Aaiposifiomsda Harmonic aduvesdge oflugs
DSFXDISTORTION_PRELOWPASSCUTOFF_MIN 09

DSFXDISTORTION. PRELOWPASSCUTOFF_MAX #i1 Default #8000 Hz

DSFXEcho

typedef struct _.DSFXEcho {
FLOAT fWetDryMix;
FLOAT fFeedback;
FLOAT fLeftDelay;
FLOAT fRightDelay;
LONG IPanDelay;

} DSFXEcho, *LPDSFXEcho;

typedef const DSFXEcho *LPCDSFXEcho;

fWetDryMix

5@13wmﬁ’mumumﬁﬂazmawauﬁ’ﬁuﬁm}mwmﬁ%tﬁu GRS R
DSFXECHO_WETDRYMIX_MIN i3 DSFXECHO_WETDRYMIX_MAX Tags1 Default ot 50
fFeedback

WodiFudvesdaanaviesn Feedback ndvludavud Tareglugis
DSFXECHO_FEEDBACK_MIN 4 DSFXECHO_FEEDBACK_MAX 1 Default 89 50
fLeftDelay

s weude lumiae Milliseconds aglutae
OSFXEGHO LEFTDELAY_MIN i DSFXECHO_LEFTDELAY_MAX #1 Defautt 8 500 ms
fRightDelay



88

A1MsMHNAYeITeId Y Tumiiae Miliseconds agluyas
DSFXECHO_RIGHTDELAY_MIN i3 DSFXECHO_RIGHTDELAY_MAX #1 Default 8¢l 500 ms
IPanDelay

i 13t 197msminnar lussuadussnedhofur #1 Default o 0 v il
nsaduses TavAzlegaeaniie DSFXECHO_PANDELAY_MIN (11fiu FALSE) uaz

DSFXECHO_PANDELAY_MAX (1fiu TRUE).

DSFXFlanger

typedef struct _DSFXFlanger {
FLOAT fWetDryMix;

FLOAT fDepth;

FLOAT fFeedback;

FLOAT fFrequency;

LONG IWaveform;

FLOAT fDelay;

LONG IPhase;

} DSFXFlanger, *LPDSFXFlanger,

typedef const DSFXFlanger "LPCDSFXFlanger;
fWetDryMix

é’mw’e)eﬁiyaunm“?iﬂs:mawmgﬁ’aﬁuﬁiyﬁymﬁ"hi"lﬁﬂszmawa Avsagluyaa
DSFXFLANGER_WETDRYMIX_MIN 713 DSFXFLANGER WETDRYMIX_MAX 81 Default agii 50
fDepth

Lﬂ@gl%mm&nmﬁﬂﬁaﬁ‘ﬁ'gﬂ Modulate lag Oscillator AWAM (low-frequency oscillator
wie LFO) ag1u513 DSFXFLANGER_DEPTH_MIN i DSFXFLANGER_DEPTH_MAX #i1 Default
A9 100
fFeedback

Wedduduesdyanmueeni Feedback n luds Effect vudn Harlugag
DSFXFLANGER_FEEDBACK_MIN §9 DSFXFLANGER_FEEDBACK_MAX #1 Default agfi 50
fFrequency

A1WAYe LFO Tu419989 DSFXFLANGER_FREQUENCY_MIN fi9
DSFXFLANGER_FREQUENCY_MAX #1 Default 81 0.25

IWaveform



b4
o

A 1 A} 1 d‘ i~
suunuAduves LFO Taum Default vzogTugil Sine Taoawidlulu 145 Asil

Value Description

DSFXFLANGER_WAVE_TRIANGLE Triangle.

DSFXFLANGER_WAVE_SIN Sine.
fDelay

nanlumuie Milliseconds mawni’fﬁiqwﬁammﬁauﬁn:gmduﬂﬁu aglurisves
DSFXFLANGER DELAY_MIN &4 DSFXFLANGER_DELAY_MAX 1 Default 8l 2 ms
IPhase )
A LANa1sEH I LFO Fhonazy1 og1us9 DSFXFLANGER_PHASE_MIN fis
DSFXFLANGER_PHASE_MAX TausamdiuTu1dagh
Value
DSFXFLANGER_PHASE_NEG_180
DSFXFLANGER_PHASE_NEG_9%0
DSFXFLANGER_PHASE_ZERO
DSFXFLANGER_PHASE_90
DSFXFLANGER_PHASE_180

DSFXGargle

typedef struct _DSFXGargle {
DWORD dwRateHz,
DWORD dwWaveShape;

} DSFXGargle, *LPDSFXGargle;

typedef const DSFXGargle *LPCDSFXGargle;
dwRateHz
Sas1999n13 Modulate Tuntiae Hertz o61u%as DSFXGARGLE_RATEHZ_MIN 94
DSFXGARGLE_RATEHZ _MAX Tava Default‘vdi 20
dwWaveShape

s1319v03nAUT Modulate Tavaiiiuliegh

Value Description
DSFXGARGLE_WAVE_TRIANGLE Triangular wave.
DSFXGARGLE_WAVE_SQUARE Square wave.

#1 Default 08l DSFXGARGLE_WAVE_TRIANGLE

89
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DSFXParamEq

typedef struct _DSFXParamEq {
FLOAT fCenter,
FLOAT fBandwidth;
FLOAT fGain;
} DSFXParamEq, *LPDSFXParamkq;
fCenter
anuAnAe ﬁagj‘ﬁw DSFXPARAMEQ_CENTER_MIN D
DSFXPARAMEQ CENTER_MAX Taufi1 Default 8l 8000
fBandwidth
&1 Bandwidth 110 Semitones 8411323 DSFXPARAMEQ_BANDWIDTH_MIN i3
DSFXPARAMEQ. BANDWIDTH MAX 1 Default agii 12
fGain
Gain vesdayanm 8911729 DSFXPARAMEQ_GAIN_MIN fia

DSFXPARAMEQ. GAIN_MAX #i1 Default agii 0

DSFXWavesReverb

typedef struct_DSFXWavesReverb {
FLOAT fInGain;
FLOAT fReverbMix;
FLOAT fReverbTime;
FLOAT fHighFregRTRatio;

} DSFXWavesReverb, *LPDSFXWavesReverb;

typedef const DSFXWavesReverb *LPCDSFXWavesReverb;
fInGain

Gain vo4 dyanav i lumiisadiua (dB) og Iy
DSFX_WAVESREVERB_INGAIN_MIN 719 DSFX_WAVESREVERB_INGAIN_MAX A1 Deault AvAN
DSFX_WAVESREVERB_INGAIN_DEFAULT %50 0 dB
fReverbMix
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a1 Reverb Mix Tuviia dB aglusis DSFX_WAVESREVERB_REVERBMIX_MIN D4
DSFX_WAVESREVERB_REVERBMIX_MAX 1 Default Ainfi1
DSFX_WAVESREVERB_REVERBMIX_DEFAULT 138 0 dB
fReverbTime

A1 Reverb Tuniiiw Milliseconds 8§ 11%29
DSFX_WAVESREVERB_REVERBTIME_MIN ©13 DSFX_WAVESREVERB_REVERBTIME_MAX Tag
o1 Default fafi1 DSFX_WAVESREVERB_REVERBTIME_DEFAULT ¥3® 1000.
fHighFreqRTRatio

9411329 DSFX_WAVESREVERB_HIGHFREQRTRATIO_MIN GF
DSFX_WAVESREVERB_HIGHFREQRTRATIO_MAX laufi1 Default oy

DSFX_WAVESREVERB_HIGHFREQRTRATIO _DEFAULT, %359 0.001

wuTeiHe M1 Constant 4199 @11599 1A 11 Dsound.h
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MANUHIN V.

Error Handling

a1 Error Handling 31ag 1 Audio API, Media API uaz Input API fianihu integer (int)

Tastiarenuaidatl
Value ANUHIY 1 AN 2
oY a
0 True lusiveranaln
=2H9Y a
1 False lusiveranaln

a9y a - ] o Y
VUDNAWAIRNAYU hliJ?JWi]:i]:ﬁ‘ﬂ'lﬂS:‘U’JuTﬁ

dusald




MANUHIN A.

urlanly Input API
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' o & a o A o d’
A1 Flag 11914 Input API Fariiaveadilsiilu DEVICETYPE UasH

Constant Value ANAUHINY HINYLYIE
ALL_TYPE NNIFHA lunsdifidesns
n3zMnUNN9 Device
KEY_TYPE Keyboard
MOUSE_TYPE Mouse
JOY_TYPE Joystick

semg ALL_TYPE Tiannsa 1 1éynns al minnsdilaldlai1a a1 Error Handling vz

Return L‘ﬁu L]
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MARNHIN 3.

a d .
Mn1s13e85 11 Media API

MEDIA_ROW

Tas Structure Yo4 MEDIA_ROW #iislu Row 1fuTua1sns Taud1edaaaz Row Taeldan

Handle nazdideyaiiiu MEDIA_ROW HdnuaizAsil

struct MEDIA_ROW

{

TCHAR filename[MAX_PATH];
LONG volume;

double rate;

LONGLONG start;
LONGLONG end;
WINDOW_POS pos;

I

Tasawunanoiaeil

. o Ao e

filename Wude file ¥@4 Media F3atiueayu MPEG, AVI, QuickTime, WAV, AIFF,AU,SND
1az MIDI

volume 1A WA ATee UA152H318 0-100

=1 \ s U ~ a =
rate Aomsasamslanvesdos UnAvzianu 1.0
start,end yasaazyaAuga mizeidly 100 nanoseconds

1 Y o t ; P =1
pos L‘f]ummmmNﬂmmxmgmuamm Window NLLTAIHE Iﬂﬂi] Struct Lﬂu

WINDOW_POS

Iff]‘u Structure UBNVYHIAVBINITUTAIND Video

struct WINDOW_POS
{
long left;
long top;

long width;



long height;

left SM19UBIVBUMIUAAINAA U 1D
top LUV VOUMITUAAINAA U
width v luuIneu

height 1A THUWIAS
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AMANUIN B.

’u d
AEOIHENIUDIN A 13 11 Input API

Keyboard Device Data

Ansinaamnsag il Dinput.h Taaaxiilu 256 byte array (BYTE[256]) Faunudeyaann

Keyboard Inaasineaziifail

Constant Note
DIK_0O On main keyboard
DIK_1 On main keyboard
DIK_2 On main keyboard
DIK_3 On main keyboard
DIK_4 On main keyboard
DIK_5 On main keyboard
DIK_6 On main keyboard
DIK_7 On main keyboard
DIK_8 On main keyboard
DIK_9 On main keyboard
DIK_A
DIK_ABNT_C1 On numeric pad of Brazilian keyboards
DIK_ABNT_C2 On numeric pad of Brazilian keyboards
DIK_ADD PLUS SIGN (+) on numeric keypad

DIK_APOSTROPHE

DIK_APPS Application key
DIK_AT On Japanese keyboard
DIK_AX On Japanese keyboard
DIK_B

DIK_BACK BACKSPACE

DIK_BACKSLASH

DIK_C

DIK_CALCULATOR

DIK_CAPITAL CAPS LOCK
DIK_COLON On Japanese keyboard
DIK_COMMA



DIK_CONVERT
DIK_D
DIK_DECIMAL
DIK_DELETE
DIK_DIVIDE
DIK_DOWN
DIK_E
DIK_END
DIK_EQUALS
DIK_ESCAPE
DIK_F
DIK_F1
DIK_F2
DIK_F3
DIK_F4
DIK_F5
DIK_F6
DIK_F7
DIK_F8
DIK_F9
DIK_F10
DIK_F11
DIK_F12
DIK_F13
DIK_F14
DIK_F15
DIK_G
DIK_GRAVE
DIK_H
DIK_HOME
DIK_I
DIK_INSERT

DIK_J
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On Japanese keyboard

PERIOD (decimal point) on numeric keypad

Forward slash (/) on numeric keypad

DOWN ARROW

On main keyboard

On NEC PC-98 Japanese keyboard
On NEC PC-98 Japanese keyboard
On NEC PC-98 Japanese keyboard

Grave accent (°)



DIK_K
DIK_KANA
DIK_KANJI
DIK_L
DIK_LBRACKET
DIK_LCONTROL
DIK_LEFT
DIK_LMENU
DIK_LSHIFT
DIK_LWIN
DIK_M

DIK_MAIL

DIK_MEDIASELECT

DIK_MEDIASTOP
DIK_MINUS
DIK_MULTIPLY
DIK_MUTE

DIK_MYCOMPUTER

DIK_N
DIK_NEXT

DIK_NEXTTRACK

DIK_NOCONVERT

DIK_NUMLOCK
DIK_NUMPADO
DIK_NUMPAD1

DIK_NUMPAD?2
DIK_NUMPAD3
DIK_NUMPAD4
DIK_NUMPADS
DIK_NUMPADG6
DIK_NUMPADY7

DIK_NUMPADS8
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On Japanese keyboard

On Japanese keyboard

Left square bracket [
Left CTRL

LEFT ARROW

Left ALT

Left SHIFT

Left Microsoft® Windows® logo key

Media Select key, which displays a selection of supported media

players on the system

On main keyboard

Asterisk (*) on numeric keypad

PAGE DOWN
Next track

On Japanese keyboard



DIK_NUMPAD9
DIK_NUMPADCOMMA
DIK_NUMPADENTER
DIK_NUMPADEQUALS
DIK_O
DIK_OEM_102
DIK_P
DIK_PAUSE
DIK_PERIOD
DIK_PLAYPAUSE
DIK_POWER
DIK_PREVTRACK
DIK_PRIOR
DIK_Q

DIK_R
DIK_RBRACKET
DIK_RCONTROL
DIK_RETURN
DIK_RIGHT
DIK_RMENU
DIK_RSHIFT
DIK_RWIN

DIK_S
DIK_SCROLL
DIK_SEMICOLON
DIK_SLASH
DIK_SLEEP
DIK_SPACE
DIK_STOP
DIK_SUBTRACT
DIK_SYSRQ
DIK_T

DIK_TAB
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On numeric keypad of NEC PC-98 Japanese keyboard

On numeric keypad of NEC PC-98 Japanese keyboard

On British and German keyboards

On main keyboard

Previous track; circumflex on Japanese keyboard

PAGE UP

Right square bracket ]
Right CTRL

ENTER on main keyboard
RIGHT ARROW

Right ALT

Right SHIFT

Right Windows logo key

SCROLL LOCK

Forward slash (/) on main keyboard

SPACEBAR

On NEC PC-98 Japanese keyboard

MINUS SIGN (-) on numeric keypad



DIK_U
DIK_UNDERLINE
DIK_UNLABELED
DIK_UP

DIK_V
DIK_VOLUMEDOWN
DIK_VOLUMEUP
DIK_W

DIK_WAKE
DIK_WEBBACK

DIK_WEBFAVORITES

DIK_WEBFORWARD
DIK_WEBHOME
DIK_WEBREFRESH
DIK_WEBSEARCH
DIK_WEBSTOP
DIK_X

DIK_Y

DIK_YEN

DIK_Z

On NEC PC-98 Japanese keyboard

On Japanese keyboard

UP ARROW

Displays the Microsoft Internet Explorer Favorites list, the Windows

Favorites folder, or the Netscape Bookmarks list.

On Japanese keyboard

f1 Constant 81992 R¥0UDN AT

Alternate name

DIK_BACKSPACE
DIK_CAPSLOCK
DIK_CIRCUMFLEX
DIK_DOWNARROW
DIK_LALT
DIK_LEFTARROW
DIK_NUMPADMINUS

DIK_NUMPADPERIOD

Regular name

DIK_BACK
DIK_CAPITAL
DIK_PREVTRACK
DIK_DOWN
DIK_LMENU
DIK_LEFT
DIK__SUBTRACT

DIK_DECIMAL

Note

BACKSPACE
CAPS LOCK

On Japanese keyboard

On arrow keypad
Left ALT

On arrow keypad

MINUS SIGN (=) on numeric keypad

PERIOD (decimal point) on numeric

keypad

100



DIK_NUMPADPLUS
DIK_NUMPADSLASH
DIK_NUMPADSTAR
DIK_PGDN
DIK_PGUP
DIK_RALT
DIK_RIGHTARROW
DIK_UPARROW

Mouse Device Data

DIK_ADD
DIK__DIVIDE
DIK_MULTIPLY
DIK_NEXT
DIK_PRIOR
DIK_RMENU
DIK_RIGHT

DIK_UP

{8 Structure n1dAa DIMOUSESTATE2

typedef struct DIMOUSESTATE? {

LONG IX;
LONG IY;
LONG IZ;

BYTE rgbButtons[8];

} DIMOUSESTATE?2, *LPDIMOUSESTATEZ;

IX

AMNU X

AN Y

1 é 1 o o r !
AULNU Z m&ﬂummmu Wheel Mouse T‘i’lﬂvlilll mmﬂu 0

rgbButtons
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PLUS SIGN (+) on numeric keypad
Forward slash (/) on numeric keypad
Asterisk (*) on numeric keypad

On arrow keypad

On arrow keypad

Right ALT

On arrow keypad

On arrow keypad

i Array vesily ¥nem hight bit ves byte gn set naasdtinsnatly

A1 Constant wmafasiepazegu Dinput.h TaafiAsinasial

Constant

DIMOFS_BUTTONO

Note



DIMOFS_BUTTONI
DIMOFS_BUTTON2
DIMOFS_BUTTON3
DIMOFS_BUTTON4
DIMOFS_BUTTONS
DIMOFS_BUTTONG6
DIMOFS_BUTTONY
DIMOFS_X

DIMOFS_Y

DIMOFS_Z

Joystick Device Data

Data lunasudieyaann Joystick a1 Structure DIJOYSTATE2

typedef struct DIJOYSTATE2 {
LONG IX;
LONG IY;
LONG 1Z;
LONG IRx;
LONG [Ry;
LONG IRz
LONG rglSlider[2];
DWORD rgdwPOV[4];
BYTE rgbButtons[128];
LONG VX
LONG VY,
LONG VZ;
LONG IVRx;
LONG IVRy;
LONG IVRz;
LONG rglvSlider{2];
LONG IAX;
LONG IAY;

102



LONG IAZ;
LONG IARX;
LONG IARy;
LONG IARz;

LONG rglASlider(2];

LONG [IFX;
LONG IFY;
LONG IFZ;
LONG IFRx;
LONG IFRy;
LONG IFRz;

LONG rglFSlider[2];
} DIJOYSTATEZ, *LPDIJOYSTATEZ;

A A4 A9
AU X HI9N1TLARDUNHITUN

WAL Y H5BN1TLAABUNIING

unn Z wan T Tunsil Argd 0
IRx
manyuuAY X mn ludiunuil Azl 0
IRy
1t dy '
Asvyuunn Y wn lidiunuil Anediu 0
IRz
1 dy 1
asyuna Z wn ludunuil Anaziiiu 0

rgiSlider{2]

103
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LAMLEASY 2 AU (AU U tag unu V)
rgdwPOV([4]

a A A ' 5 5 a a a A <] a A
NANN 11381389031 Point-of-view Tﬂﬂ‘nﬁma%:umgﬂummmﬂwﬂmua"thuwaumwm A9 0,

9,000, 18,000, %3 27,000 winlifasnaneziiu -1
rgbButtons[128]
Array w891J WINEAM hight bit Y83 byte QN set iierasd1linisnaty
IVX
]
AT AU X
vY
I~
AU Y
IvVZ
d
AT ANU Z
IVRx
ATIIS ALY X
IVRy
AT ATeULAL Y
IVRz
g a
AN ATIYUUAY Z
rglVSlider|2]
] a
AT NUITY
IAX
AN AU X

IAY



ATMITIAU Y
IAZ

AN Z
IARX

AW ATIYULAY X
IARy

A UFIYUUAU Y
IARz

AWITATIYULAY Z
rglASlider{2]

AT AT UL TY
IFX

L3IUBINU X
IFY

HIIVOIAU Y
IFZ

HIIVOIWNU Z
IFRx

Torque AU X
IFRy

Torque AU Y
IFRz

Torque AW Z
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rgIFSlider{2]

Torque LAWIA3

A1 Constant ¥89 Joystick Wnuijua1eNAsH

Constant
DIJOFS_BUTTONO to DIJOFS_BUTTON31 or
DIJOFS_BUTTON(n)
DIJOFS_POV(n)
DIJOFS_RX
DIJOFS_RY
DIJOFS_RZ
DIJOFS_X
DIJOFS_Y
DIJOFS_Z
DIJOFS_SLIDER(n)

Button

Point-of-view indicator
X-axis rotation

Y-axis rotation

Z-axis rotation (rudder)
X-axis

Y-axis

Z-axis

Slider axis

Device object

106
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HMNANUIN .

Device Type

é a a AR P d?
ﬂﬁ'aiga Main-Type tae Sub-Type mrﬂu%agaszu%umm Device 13100z R8ANANYIYU
Tay
int DI::Param::getinfoDeviceMainType(DEVICETYPE const type, DWORD const

handle, DWORD& manintype);

int DI::Param::getinfoDeviceSubType(DEVICETYPE const type, DWORD const
handle, DWORD& subtype);

int DI::Param::getinfoDeviceType(DEVICETYPE const type, DWORD const
handle,DWORD& alltype);

Tavan 1aan getinfoDeviceType idumsem Main-Type ez Sub-Type ¥1AND fiu

Tavs1 Constant 1290 Define 13l Dinput.h

DISDEVTYPE_1STPERSON First-person action game device
DISDEVTYPEISTPERSON_LIMITED

Device that does not provide the minimum number of device objects for action mapping.
DIBDEVTYPE1STPERSON_SHOOTER

Device designed for first-person shooter games.
DISDEVTYPE1STPERSON_SIXDOF

Device with six degrees of freedom; that is, three lateral axes and three rotational axes.
DIBDEVTYPE1STPERSON_UNKNOWN

Unknown subtype.

DISDEVTYPE_DEVICE Device that does not fall into another category.
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DISDEVTYPE_DEVICECTRL Input device used to control another type of device from within

the context of the application.

DIBDEVTYPEDEVICECTRL_COMMSSELECTION

Control used to make communications selections.

DISDEVTYPEDEVICECTRL_COMMSSELECTION_HARDWIRED

Device that must use its default configuration and cannot be remapped.

DIBDEVTYPEDEVICECTRL_UNKNOWN

Unknown subtype.

DISDEVTYPE_DRIVING Device for steering

DISDEVTYPEDRIVING_COMBINEDPEDALS

Steering device that reports acceleration and brake pedal values from a single axis.

DIBDEVTYPEDRIVING _DUALPEDALS

Steering device that reports acceleration and brake pedal values from separate axes.

DIBDEVTYPEDRIVING_HANDHELD

Hand-held steering device.

DISDEVTYPEDRIVING_LIMITED

Steering device that does not provide the minimum number of device objects for action

mapping.
DISDEVTYPEDRIVING_THREEPEDALS

Steering device that reports acceleration, brake, and clutch pedal values from separate

axes.

DISDEVTYPE_FLIGHT Controller for flight simulation.

DISDEVTYPEFLIGHT_LIMITED
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Flight controller that does not provide the minimum number of device objects for action

mapping.
DISDEVTYPEFLIGHT_RC

Flight device based on a remote control for model aircraft.
DIBDEVTYPEFLIGHT_STICK

Joystick.
DISDEVTYPEFLIGHT_YOKE

Yoke.

DISDEVTYPE_GAMEPAD Gamepad. The following subtypes are defined.
DISDEVTYPEGAMEPAD LIMITED

Gamepad that does not provide the minimum number of device objects for action

mapping.
DIBDEVTYPEGAMEPAD_STANDARD

Standard gamepad that provides the minimum number of device objects for action

mapping.
DISDEVTYPEGAMEPAD_TILT

Gamepad that can report x-axis and y-axis data based on the attitude of the controller.

DIBDEVTYPE_JOYSTICK Joystick
DIBDEVTYPEJOYSTICK_LIMITED

Joystick that does not provide the minimum number of device objects for action mapping.
DISDEVTYPEJOYSTICK_STANDARD

Standard joystick that provides the minimum number of device objects for action mapping.



DISDEVTYPE_KEYBOARD Keyboard or keyboard-like device.
DISDEVTYPEKEYBOARD_UNKNOWN

Subtype could not be determined.
DISDEVTYPEKEYBOARD_PCXT

IBM PC/XT 83-key keyboard.
DISDEVTYPEKEYBOARD_OLIVETTI

Olivetti 102-key keyboard.
DISDEVTYPEKEYBOARD_PCAT

IBM PC/AT 84-key keyboard.
DISDEVTYPEKEYBOARD_PCENH

IBM PC Enhanced 101/102-key or Microsoft Natural® keyboard.
DISDEVTYPEKEYBOARD_NOKIA1050

Nokia 1050 keyboard.
DISDEVTYPEKEYBOARD_NOKIA9140

Nokia 9140 keyboard.
DISDEVTYPEKEYBOARD_NEC98

Japanese NEC PC98 keyboard.
DISDEVTYPEKEYBOARD_NEC98LAPTOP

Japanese NEC PC98 laptop keyboard.
DISDEVTYPEKEYBOARD_NEC98106

Japanese NEC PC98 106-key keyboard.
DISDEVTYPEKEYBOARD_JAPAN106

Japanese 106-key keyboard.

110



DISDEVTYPEKEYBOARD_JAPANAX
Japanese AX keyboard.
DIBDEVTYPEKEYBOARD_J3100

Japanese J3100 keyboard.

DISDEVTYPE_MOUSE A mouse or mouse-like device (such as a trackball
DISDEVTYPEMOUSE_ABSOLUTE
Mouse that returns absolute axis data.
DISDEVTYPEMOUSE_FINGERSTICK
Fingerstick.
DIBDEVTYPEMOUSE_TOUCHPAD
Touchpad.
DISBDEVTYPEMOUSE _TRACKBALL
Trackball.
DIBDEVTYPEMOUSE_TRADITIONAL
Traditional mouse.
DISDEVTYPEMOUSE_UNKNOWN

Subtype could not be determined.

DISBDEVTYPE_REMOTE Remote-control device.
DISDEVTYPEREMOTE_UNKNOWN

Subtype could not be determined.

DISBDEVTYPE_SCREENPOINTER Screen pointer



12

DIBDEVTYPESCREENPTR_UNKNOWN

Unknown subtype.

DISBDEVTYPESCREENPTR_LIGHTGUN

Light gun.

DISDEVTYPESCREENPTR_LIGHTPEN

Light pen.

DIBDEVTYPESCREENPTR_TOUCH

Touch screen.

DIBDEVTYPE_SUPPLEMENTAL Specialized device with functionality unsuitable for the main

control of an application, such as pedals used with a wheel.

DISDEVTYPESUPPLEMENTAL_2NDHANDCONTROLLER

Secondary handheld controller.

DISDEVTYPESUPPLEMENTAL COMBINEDPEDALS

Device whose primary function is to report acceleration and brake pedal values from a

single axis.

DISDEVTYPESUPPLEMENTAL_DUALPEDALS

Device whose primary function is to report acceleration and brake pedal values from

separate axes.

DISDEVTYPESUPPLEMENTAL_HANDTRACKER

Device that tracks hand movement.

DISDEVTYPESUPPLEMENTAL_HEADTRACKER

Device that tracks head movement.

DISDEVTYPESUPPLEMENTAL_RUDDERPEDALS
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Device with rudder pedals.

DISDEVTYPESUPPLEMENTAL_SHIFTER

Device that reports gear selection from an axis.

DISDEVTYPESUPPLEMENTAL_SHIFTSTICKGATE

Device that reports gear selection from button states.

DISDEVTYPESUPPLEMENTAL_SPLITTHROTTLE

Device whose primary function is to report at least two throttle values. It may have other

controls.

DISDEVTYPESUPPLEMENTAL _THREEPEDALS

Device whose primary function is to report acceleration, brake, and clutch pedal values

from separate axes.

DISDEVTYPESUPPLEMENTAL_THROTTLE

Device whose primary function is to report a single throttle value. It may have other

controls.

DISDEVTYPESUPPLEMENTAL_UNKNOWN

Unknown subtype.



114

MANHIN V.

I51¥u00dle

Direct Audio 32 1¥aa1ilasnssu COM 89 Microsoft °§Q Audio API ﬁ‘ﬁ’mmﬁumﬁﬁwuw
917 Direct Audio §a17u feuns¥azdes Initialize COM now Taulgads

Colnitialize(NULL);

iei3ums 199 Audio Library Tani3on init (HWND A8 window handle) waziilodeams
Fuganis 18RS undds cleanup

int DA:init(HWND hwnd);

void  DA:cleanupQ;

w&ams Cleanup @89 lidudiag Uninitialize COM Tav19a1d4

CoUninitialize(;

1 Audio Library 9zineaniilueenidu 2 d1fs Normal az ThreeD Jat Normal ¢
Wudruveadosiali waz Threed veiiludruveadios 3 53 Fe9zd Function samsifafuides 3
fiaud iz Function AMuartuusHIs object Effect wazmstauinidensu Tavuvseanidy
#2U991W Namespace &ail

DA

- Normal: @494 Normal Sound Object

- Effect: @3uv®9 Effect 199 Normal Sound

- ThreeD: @uva4 3D Sound Object

- Effect: @24 Effect ¥94 3D Sound
- Listener: ghanapantsaea il

- Param3D: @3u¥849 3D Parameter ¥4 3D Sound



DA (Main)

N

Normal (Normal

Sound

Three-D (3D
Sound)

Effect

AIUNMIVIMS Object
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Effect

Listener

int DA::Normal:create(TCHARY filename,int& handle);

int DA::ThreeD::create(TCHAR* filename,int& handle);

Param3D (3D

Parameter

a3e Object sound Tawiz 14 handle number 8an 11 Jaul¥a1 handle number 71 1@ lun1s

a v Y = 4 Y 2
$1989A0 object fiars1e Tasdesszde file Fuilu WAVE n3e MIDI

int DA:Normal:duplicate(int const s_handle,int& t_handle);

int DA:ThreeD::duplicate(int const s_handle,int& t_handle);

@ 3 5 by o 9 q ' ) =1 wva e ~
Aaaen Object TavazadionuNIas1a In 1ag object winuaudamndeudunty laves

1881 handle number inilpufiusersa i

int DA:Normal::destroy(int const handle);

int DA::ThreeD::destroy(int const handle);

17878 object

int DA::Normal::check(int const handle);

7int DA::ThreeD::check(int const handle);

As29aeU object g3 il




dIUMSIEMTsI
void  DA:Normal:play(int const handle);
void  DA:ThreeD::play(int const handle);

i =)
UL

void  DA:Normal::stop(int const handle);
void DA::ThreeD::stop(int const handle);

NYAMIIAUIAD

int DA::Normal::load(int const handle, TCHAR* filename);
int DA::ThreeD::load(int const handle, TCHAR* filename);

Load i@us¥uaniv Tavszade file fiflu WAVE #3o MIDI

int DA::Normal::setloop(int const handle);
int DA::ThreeD::setloop(int const handle),
femsaudsailudasazau Loop Tagau lilnduga
int DA::Normal::setloop(int const handle,DWORD const loop);
int DA::ThreeD::setloop(int const handle,DWORD const loop);

famaiaindeailudpuaziu Loop Taszy$iuausey

int DA::Normal::resetloop(int const handle);
int DA::ThreeD::resetloop(int const handle);

YALENMSLAULT I AN H UL I

int DA::Normal::getloop(int const handle,DWORD& loop);
int DA:: ThreeD::getloop(int const handle, DWORD& loop);

317U Loop M3tauves Sound Object

int DA::Normal::isPlay(int const handle);
int DA::ThreeD::isPlay(int const handle);

asyedeU Az I desegnienla
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int DA::Normal:getvVolume(int const handle, LONG& vol);
int DA::ThreeD::getVolume(int const handle,LONG& vol);

4 2 IS I v ' o -
ATVADUATIAINVAIVD AU lﬂﬂﬂTsIQiIﬂﬁ@ 100 LazAINYAND 0

int DA::Normal:setVolume(int const handle,LONG const vol);
int DA::ThreeD::setVolume(int const handle,LONG const vol);

o o = ' A ' o A
Famaruasvauieos TavArgegade 100 uazaAd1gane 0

aIUVB3 Effect

Tueu Effect szl udugenuasa Normal waz ThreeD Tauld Namespace Tumisuiis
Tagaz3l Function LULIREIMY LiedauazaamAs DA:Normal:Effect iaz DA:ThreeD::Effect 1

# Function Aed

int enableChorus(int const handle);

int enableCompressor(int const handle);
int enableDistortion(int const handle);
int enableEcho(int const handle);

int enableFlanger(int const handle);

int enableGargle(int const handle);

int enableParameq(int const handle);

int enableReverb(int const handle);

1)@ Effect 499 Sound Object

int disableChorus(int const handle);

int disableCompressor(int const handle);
int disableDistortion(int const handle);
int disableEcho(int const handle);

int disableFlanger(int const handle);

int disableGargle(int const handle);

int disableParameq(int const handle);

int disableReverb(int const handle);

int disableAllEffect(int const handle);

@ Effect ¥99 SoundObject



int
int
int
int
int
int
int
int

int

isChorus(int const handle);
isCompressor(int const handle);
isDistortion(int const handle);
isEcho(int const handle);
isFlanger(int const handle);
isGargle(int const handle);
isParameq(int const handle);
isReverb(int const handle);

isEffect(int const handle);

A339a8U A Effect Muqagnie li

int
int
int
int
int
int
int

int

setChorus(int const handle);
setCompressor(int const handle);
setDistortion(int const handle);
echo(int const handle);
setFlanger(int const handle);
setGargle(int const handle);
setParameq(int const handle);

setReverb(int const handle);

f3A1 Parameter 484 Effect 1udu Default (o9 Enable Effect siuqio)

int
int
int
int
int
int
int

int

setChorus(int const handle,DSFXChorus const p);
setCompressor(int const handle,DSFXCompressor const p);
setDistortion(int const handle,DSFXDistortion const p);
setEcho(int const handle,DSFXEcho const p);

setFlanger(int const handle,DSFXFlanger const p);
setGargle(int const handle,DSFXGargle const p);
setParameq(int const handle, DSFXParamEq const p);

setReverb(int const handle, DSFXWavesReverb const p);

f9A1 Parameter ¥4 Effect 111¢) Tagsz1) Parameter 189 (A4 Enable Effect 11 fia)

int

getChorus(int const handle,DSFXChorus& p);
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int getCompressor(int const handle,DSFXCompressor& p);
int getDistortion(int const handle,DSFXDistortion& p);

int getEcho(int const handle,DSFXEcho& p);

int getFlanger(int const handle,DSFXFlanger& p);

int getGargle(int const handle, DSFXGargle& p);

int getParameq(int const handle, DSFXParamEq& P);

int getReverb(int const handle,DSFXWavesReverb& p);
@A Parameter M guely

WIT81¥19) ANUMNBYBIA Parameter A199 11309 JATAIANUIN

AIUVBUTY 3 JA
Tuduveg ThreeD 124l Function tRefUIEYS 3 Hatuu Tesutuduresaiude Listener
: 4 "NYE G — =
(DA::ThreeD::Listener) F99218 U Function 1wy Parameter mmﬂvé}ﬂa wag Param3D

é d' .- an
(DA::ThreeD::Param3D) il Parameter ¥89 Sound Object ﬂ@giuiaﬂ 3ua

int DA::ThreeD::Listener ::setOrientation(D3DVECTOR const front, D3DVECTOR
const top);

int DA::ThreeD::Listener ::setOrientation(D3DVALUE const fx,D3DVALUE const
fy,D3DVALUE const fz,D3DVALUE const tx,D3DVALUE const ty,D3DVALUE const tz);
int DA:ThreeD::Listener ::getOrientation(D3DVECTOR fort, D3ADVECTOR& tort);
Fauaz3us Head Orientation ¥a3fils Tau D3DVECTOR lusimu Vector Tu direct X

Tag D3DVALUE unuaIx, v, z

int DA::ThreeD::Listener ::setPosition(D3DVECTOR const pos);

int DA::ThreeD::Listener ::setPosition(D3DVALUE const x,D3DVALUE const
y,D3DVALUE const 2);

int DA::ThreeD::Listener ::getPosition(D3DVECTOR& pos);

¥
o @ 1 o v 9
muasmﬂwmmgmmgﬁa

int DA::ThreeD::Listener ::setVelocity(D3DVECTOR const vel);

int DA::ThreeD::Listener ::setVelocity(D3DVALUE const x,D3DVALUE const
y,D3DVALUE const z);

int DA::ThreeD::Listener ::getVelocity(D3DVECTOR& vel);
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& 5 @ g 9.

faAmazSuaveIANUITIvaIRile

int DA::ThreeD::Listener ::setDoppler(D3DVALUE const dop);

int DA::ThreeD::Listener ::getDoppler(D3DVALUE& dop);

Faiaz3us Doppler (Doppler fa factor MAsauMsTadlrvesadudoaiolns

iwdeudi) Taus Default azogi 1 (111) Taelia15z1313 0.0 89 10.0

int DA:ThreeD::Listener ::setRolloff(D3DVALUE const rol);
int DA::ThreeD::Listener ::getRolloff(D3DVALUE& rol);

Fauazsua Rolloff factor Tauiin1@gsen31e 009 10411 (A1 Default tilu 1.0)

int DA ThreeD::Param3D ::setMaxDistance(int const handle,D3DVALUE const

maxDist);

int DA::ThreeD::Param3D ::getMaxDistance(int const handle, D3DVALUE&
maxDist);

int DA:: ThreeD::Param3D ::setMinDistance(int const handle, D3DVALUE const

minDist);

int DA::ThreeD::Param3D ::getMinDistance(int const handle,D3DVALUE&
minDist);

#1771 MaxDistance taz MinDistance

int DA::ThreeD::Param3D ::setPosition(int const handle,D3DVECTOR const pos);

int DA::ThreeD::Param3D ::setPosition(int const handle,D3DVALUE const

x,D3DVALUE consty,D3DVALUE const 2);

int DA::ThreeD::Param3D ::movePosition(int const handle,D3DVECTOR const
pos);

int DA::ThreeD::Param3D ::movePosition(int const handle,D3DVALUE const

x,D3DVALUE consty,D3DVALUE const z);

int DA::ThreeD::Param3D ::getPosition(int const handle,D3DVECTOR& pos);

4
Faazsuadumuweuioe

int DA::ThreeD::Param3D ::setNormalMode(int const handle);

int DA::ThreeD::Param3D ::setRelativeMode(int const handle);
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int DA::ThreeD::Param3D ::isNormalMode(int const handle);

int DA::ThreeD::Param3D ::isRelativeMode(int const handle);

FauazSua1 Mode ved1iive Tau Mode Relative 92in15151a1 Cone, Velocity, Position
129N Update o9 TuiAiteiimsideunias Parameter 4o Listener lausi1 Default

ﬂ:l:ﬂu Mode Normal

int DA:-ThreeD::Param3D ::setVelocity(int const handle,D3DVECTOR const vel);
int DA::ThreeD::Param3D ::setVelocity(int const handle,D3DVALUE const
x,D3DVALUE consty,D3DVALUE const z);

int DA::ThreeD::Param3D ::getVelocity(int const handle, D3DVECTOR& vel);

o g ar
ﬂﬁﬂWﬂTlllLﬁ'J‘U@ﬂ’Jﬁi}LaUﬂ

int DA::ThreeD::Param3D ::setConeAngles(int const handle,DWORD const
in,DWORD const out);

int DA ThreeD::Param3D ::setConeOrientation(int const handle,D3DVECTOR
const ort);

int DA ThreeD::Param3D ::setConeQutsideVolume(int const handle,LONG const

int DA:ThreeD::Param3D ::getConeAngles(int const handle, DWORD&
in,DWORD& out);

int DA::ThreeD::Param3D ::getConeOQrientation(int const handle,D3DVECTOR&

int DA::ThreeD::Param3D ::getConeQutsideVolume(int const handle,LONG& vol);

¥
AaLazsuAIuee Sound Cone
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MANHIN V.

IlFUBUNN

as8hesede Device Object Tu API 92 19A1 Flag iludideda &ao i

ALL_TYPE = 0: )n¥1a

KEY_TYPE = 1: Keyboard

MOUSE_TYPE = 2: Mouse

JOY_TYPE = 3: Joystick

Taousazsiansl S dunnimits 9y amnsadnds Joystick fafiaee1dlauld Flag
JOY_TYPE uazszymuioiay 1(0 A8 Joystick Ausn)

usaueiAves Device uanzyia lutmiiouniu &uiu Function 113 Function azaunsnld
12if081959q0 Device gnasiiamimin 1 Device Tiainayuier Return /1 Error somn

|1 PC 193 0amilall Keyboard ileda, Mouse Wiled, Joystick aresRniuAy
i

Keyboard (Handle = 0) Mouse (Handle = 0)

Joystick (Handle = 1) Joystick (Handle = 1)

>
Namespace Hijsoaniudeil
DI - vziludIundnyes Input AP
- Param : 1n@INY Parameter ¥84 Device

_ FF:1ftafu Force Feedback
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DI (Main)

Param (Device Parameter) FF (Force Feedback)

W7 #17 Return 110 Function Ve 19A1 integer Saganuaine
' W ray a
0: andu True hifiveRanaiauaz
' 4y a
1- audlu False naz luzlteranaa,

Ay a w ' o Yo d Y
1 SdoRanaanaty Te1vszaziinszunlidusa la

dIunan
dunsnazlseneulidas Function Initialize .Cleanup . 31139AMs Device Loz @am

Input State 310 Device

Taosuduldan input APl 9z889¥1A3 Initiiaze fowTag HWND A window handle

int DI::inittHWND const hwnd);

Ay a ] %Y o
Sadeamsenannis 1 Adesiins Cleanup lag

void Dl::cleanup();

4 o B Y . g ' ' oA
e Initiliaze 1d2 151R9a319 Device YuuNBY 1aga 1 keyNum, mouseNum,
. ) P A o . A o 4 9 L yy A
joystickNum ApAIT return BRANEHBLBATILIUYB Device yiaaiunas9vu 1A 1wu PC 1a3B9
2 a 2 o 4 o . @ ' (Y
Wila3l Keyboard nilaia, Mouse niada, Joystick aeeda 1z 1dA1 keyNum i1 1, mouseNum

WA 118 joystickNum 1A 2

int DI::createDevice(DWORD& keyNum,DWORD& mouseNum,DWORD& joystickNum);

y o . kA =]
Ll.a%kﬁ@g{aﬁﬂ'ﬁﬂ']ﬁ’lﬂ Device NINuAnN

void Dl::destroyDevice(;
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1{19¥1Ms Create Device A7 157115093 11IU Device Vianualdlao
int DI::getDeviceNum(DWORD& num);

A £y A . 24 o
¥39MINABINITTZYFTIAveY Device nansain 1@ Tauszy Flag

int DI::getDeviceNum(DEVICETYPE const type, DWORD& num);

iiiedean1sIdam Device Taq Ao e¥i1ms Enable new Taudasszyy Flag ¥eewiia Device
(ALL_TYPE Taienunsnls1d) uas handle vo4 Device 19
int Dl::enableDevice(DEVICETYPE const type, DWORD const handle);

uaziledesnsonidnnis 1993as 19 a3 a Disable 18 Taun3324) Flag taz Handle 194
int Dl::disableDevice(DEVICETYPE const type, DWORD const handle);

o4y 2 yye = ) i U ) el PTERD ‘ﬂ ¥
Device N1er3199% 1A% U w1019 Device 179 1aaafAe Oriver tuaold Felusudueedog

AAAIREI399) 19U Joystick N1 TdAe1e113 1s1@mns0ean Uz Device 1uq 1wa 1 3n5e i Tae

B

2

AB9521) Flag tag Handle (ALL_TYPE liamsalwla)

E]

int DI::isAttatch(DEVICETYPE const type, DWORD const handle);

msAadoya Input 110 Device A199 sisothmFunsalszuranauamsainlg Tauszy
Handle ¥84 Device ‘quc]

daunad1 Wiin1sszy Flag ins 12 Device linazsiazriavesdoya lumious
Keyboard %ﬂ%Array 194 Byte 256 A3, Mouse 12 1% DIMOUSESTATEZ 182 Joystick 12 1%
DIJOYSTATE2

iy SwaziBuavesiaTeyad1e am1Ing IR mANL N

int DI::getState(DWORD const handle,BYTE* pBuffer);

int DI::getState(DWORD const handle,DIMOUSESTATE2& buffer);

int DI::getState(DWORD const handle,DIJOYSTATE2& buffer);

@3U Parameter ¥84 Device

157131599 GUID 84 Device iz Force-Feedback Device 18 1ag

int DI::Param::getInfoGuidProduct(DEVICETYPE const type, DIWVORD const

handle,GUID& guidProduct);

int DI::Param::getinfoGuidFFDriver(DEVICETYPE const type, DWORD const
handle,GUID& guidFFDriver);



125

Hoyafisuendeves Device wilariug amnsagldlay

int DI::Param::getinfolnstanceName(DEVICETYPE const type,DWORD const
handle, TCHAR* tszInstanceName);

int DI::Param::getinfoProductName(DEVICETYPE const type,DWORD const

handle,TCHAR* tszProductName);

foya Main-Type uaz Sub-Type Fuifuteuaszywiiaves Device Tuswazidvanantaty
Aewsnii11dlay

int DI::Param::getinfoDeviceMainType(DEVICETYPE const type, DWORD const

handle, DWORD& manintype);

int DI::Param::getinfoDeviceSubType(DEVICETYPE const type, DWORD const

handle,DWORD& subtype);

int DI::Param::getinfoDeviceType(DEVICETYPE const type,DWORD const

handle, DWORD& alltype);

Taums getinfoDeviceType s Hani Main-Type Iaz Sub-Type 19714 10Au

HBIH9) iwamﬁUﬁmming'lé"ﬁmﬂwuaﬂ

Y o °

13100130 990YA I M IUAULAZ 3 WIIUARWE Mouse 11U Joystick) 14 Taw
int DI::Param::getinfoAxes(DEVICETYPE const type,DWORD const handle, DIWORD&
numMAXes);

int DI::Param::getinfoPOVs(DEVICETYPE const type,DWORD const handle, DIWORD&
numPOVs);

int DI::Param::getinfoButtons(DEVICETYPE const type,DWORD const

handle, DIWORD& numButtons);

a3 Parameter Dead Zone 11az Saturation (1W12 Mouse fitl Joystick)mn‘l'mé%&ﬁmasg
ald g

int DI::Param::setDeadZone(DEVICETYPE const type, DWORD const handle,LONG

const deadzone);

int Dl::Param::getDeadZone(DEVICETYPE const type,DWORD const handle, LONG&

deadzone);
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range);

range);

range);

range);

range);

range);
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int DI::Param::setSaturation(DEVICETYPE const type, DWORD const handle,LONG
const saturation);

int DI::Param::getSaturation(DEVICETYPE const type,DWORD const handle, LONG&

saturation);

MSAIADZAAIVBULYA(Range) YB3 Mouse 138 Joystick Aermisnii11d Tae
int DI::Param::setRange(DEVICETYPE const type, DWORD const handle,LONG const
range);

int DI::Param::getRange(DEVICETYPE const type, DWORD const handle, LONG&

A oA oy 9
NI BIADNIRNIZUNUNABINIG 1A LAE
int DI::Param::setRangeX(DEVICETYPE const type,DWORD const handle,LONG const

range);

int DI::Param::getRangeX(DEVICETYPE const type,DWORD const handle, LONG&

int DI::Param::setRangeY(DEVICETYPE const type,DWORD const handle, LONG const
range);

int DI::Param::getRangeY(DEVICETYPE const type,DWORD const handle, LONG&

int DI::Param::setRange(DEVICETYPE const type,DWORD const handle, LONG const
int Dl::Param::getRange(DEVICETYPE const type,DWORD const handle, LONG&

int DI::Param::setRangeZ(DEVICETYPE const type, DWORD const handle,LONG const
range);

int DI::Param::getRangeZ(DEVICETYPE const type, DWORD const handle, LONG&

int DI::Param::setRangeRX(DEVICETYPE const type, DWORD const handle,LONG

const range);

int DI::Param::getRangeRX(DEVICETYPE const type,DWORD const handle, LONG&



range);

range);

int DI::Param::setRangeRY(DEVICETYPE const type, DWORD const handle,LONG
const range);

int DI::Param::getRangeRY(DEVICETYPE const type, DWORD const handle,LONG&

int DI::Param::setRangeRZ(DEVICETYPE const type, DWORD const handle,LONG
const range);

int DI::Param::getRangeRZ(DEVICETYPE const type, DWORD const handle, LONG&

dIuveIParameter Y84 Device ﬁﬁﬁUﬁ‘tgu Force-Feedback vi} Function Asaa 1UH

int DI::Param::getFFSupport(DEVICETYPE const type, DWORD const handle);

a1 Device Wuq afuayw Force-Feedback 1o 1

&ef1 Device ¥ oy luan g 199 15

int DI::Param::setFFPause(DEVICETYPE const type, DWORD const handle);
nyANT3IaU Effect $29512

int DI::Param::setFFContinue(DEVICETYPE const type, DWORD const handle);
1au Effect Ao 11/

int DI::Param::setFFStop(DEVICETYPE const type,DWORD const handle);
nyantstau Effect TagFuigs

int DI::Param::setFFReset(DEVICETYPE const type, DWORD const handle);

W Effect filanag ndv llgasudu

a0 Actuators Tegluanamaa-au(adenu Mute ludes) 1aTay
int DI::Param::setFFActuatorsON(DEVICETYPE const type,DWORD const handle);
int DI::Param::setFFActuatorsOFF(DEVICETYPE const type, DWORD const handle);

4 v [ ' < = ' ' o
Tawiiieeag luan1az OFF ludneziay Effect lasnaziinasde Device 343192411715 ON

151911159931 Device e agluaanziuguie i fawsad1dTae
int DI::Param::getFFPause(DEVICETYPE const type, DWORD const handle);
int DI::Param::getFFActuatorsON(DEVICETYPE const type, DWORD const handle);

int DI::Param::getFFActuatorsOFF(DEVICETYPE const type, DWORD const handle);
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@I1vp4 Force-Feedback Effect

dludauiamsifeaiy Force-Feedback Effect Tatiamne

u‘]i’e)ﬁ'mmiﬁ%’w Effect #9414 Function createFFEffect

int DI::FF::createFFEffect(DEVICETYPE const type, DWORD const handle, TCHAR*

name,const TCHAR* filename);

TauszyFe File FFE uazdefildlunmsseda Effect Yiu tazsey Device HaziFounedan
Taomsadas Effect 1 v:dasad1aTau Device fianfuayu Force-Feedback iy

wazamnsasiaty Effect iadretuan1dlaomsszyie

int DI::FF::destroyFFEffect(TCHAR* name);

A Y o & 3 o £
NIDNINABINITITNIA U Effect NINUA ﬂﬁ’lu‘lﬁﬂ“/]’]‘lﬁiﬂﬂ

int DI::FF::clearFFEffect();

i dants Effect a9 lasmsszayFeves Effect 1ne Tawll Function deil
int DI::FF::playFFEffect(TCHAR* name);

1 Effect 1aJ8e Device

int DI::FF::setloopFFEffect(TCHAR* name);

int DI::FF::setloopFFEffect(TCHAR* name,DWORD const dloop);

int DI::FF::resetloopFFEffect(TCHAR* name);

Fmmsusevvesmsidu Effect Tavmn hiszysmauazidiunisau Infinite uaziiieving

A, Ng 91 ' o
Reset i]‘&,'l,‘ﬂuﬂ"l‘iﬁﬂﬂﬂ“rikﬁ"l«lllﬂ’i’e]ﬂmﬂﬂ

L2
' o o ' ' (=
WINABIMNTTI Effect e fmsiauegnssnamnamwisensieldlay
int DI::FF::isPlayFFEffect TCHAR* name);
' ; ~ o [ . dy
W39ABINNIAI Effect 11U Idaaunse T 014 Function 91

int DI::FF::checkFFEffect(TCHAR* name);

Function fidans Effect maaunsalilddeves Effect Tdgusy
int DI::FF::playFFEffect();

int DI::FF::setloopFFEffect();

int DI::FF::setloopFFEffect(DWORD const dloop);

int DI::FF::resetloopFFEffect(;



int DI::FF::isPlayFFEffect();

Taudeaszyie Current Effect Aew Function Ainana 13 muuezsiinmadams Current

¥4 4 4
Effect Tdae113 wazis Mamnsogie Current Effect TR0

int DI::FF::setCurrentFFEffect(TCHAR* name);

int DI::FF::getCurrentFFEffect(TCHAR* name);

@ Effect Agent muaadiel@an Effect Aad1etuuds Tay

CIEffAgent* DI::FF::cloneFFEffectAgent(TCHAR* name);

Effect Agent( CIEffAgent)

Agent timaiewdludumuyed Effect Object mneamiianmamsniinldnnedis

raileueenaN Effect Object $113
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Effect Agent siuarnnsadaaen’ld mnoaaudt Effect Agent erwsadl lananda Tuves

P . = = @ = 2 ° - @ 2 i
#1 Effect Object i lAisd o) Femsnsziinlagden Effect Agent aamusznsznuae Effect

% o t " 3 =] 1 Y [ - >
Object M@ wazmansziilasse Effect Object Naziinans Effect Agent NAIFUIALINY

A 3 ) o 3L 4 p .
Tnseardrsued Effect Object 1Mz iA131991989 Funudeuay Pointer ¥4 Effect Object

§ariu msAaRefy Effect Object HIUNT Manager 92A04521 09049 Effect 11U dn

Machine Gun

Machine gun

] P! Effect

Hit

Hit Effect

Laser Gun

Shot Gun

o

Shot Gun Effect

Manager

Laser Gun Effect
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' A . [ 3 g =]
ua Effect Agent U9y Pointer ¥84 Effect Object 8y uaz Effect Object NN
1 @ @ n,: a . 1 g
Pointer 484 Effect Agent LRI A9iuNITARAB Effect Object WIUN Effect Agent 9¢53A153
AN
. o . AY a 1t o 4 g Y a
Effect Object 321N Pointer Y84 Effect Agent N9 1989ABAINULDY Faunuiuas 1991389

MlnsAanessnI Effect Object i Effect Agent 1ilu Two-way pointer

Effect Object

Agent 1 Agent 2 Agent 3

EY
- @

§ MU Function #1199)984 CIEffAgent aziifsil

int play();

1A Effect

int setloop();
int setloop(DWORD const dloop);
int resetloop();

Asa1 Loop Tumstau

int isPlay();

ATTBU AU Effect ogn3e T

int dupEffAgent(CIEffAgent& agent);

fiaaen Agent law CIEffAgent fidaasnizinilouiuduntiunnedie
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int getName(TCHAR* name);

¥ Effect Object fl Agent finfoay

int settoClEffect(TCHAR* name);

1ldou Effect NARseBY

void cleanup();

a 9 y o ' a 9
sanms 19 Agent 1agdeesiinis Cleanup neUNIsENIANNIS 15911
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NARHIN Y

I Fuae

v oA . q’; Y1 L] =

AN Return 970 Function Wz 19A1 integer ﬁagmumﬂa
t 49 a

0: Al True TildeRanaraLas

1- anilu False naz luideRanaia,

AY a o ' o Yo o Y
-1 UUDHANAIANATY lliJ'éJ'lﬂilz ‘Uz'ﬂ’]ﬂﬁ&’ﬁﬂui‘ﬁﬁuﬁ%iﬂ

milousy Version 1 Ssazdes Initialize COM new Tag

Colnitialize(NULL);

wazisuduns 19w Tas Initialize Media API Taga1hwnd e Handle window ves
Application ﬁi%g

int DM::inittHWND const hwnd);

u,azLﬁ@%@&ﬂwséuQﬁﬂwsﬁwq1u Media APl A¥im3 Cleanup Tab

void ~ DM::cleanup();

wazetiuiieauganisld COM fidas Uninitialize daodda

CoUninitialize();

MV HIIIANIIAIINY

Tudauyed Table (OM:Table) iWuduiiAutoyares Media Fsdidamnso Define 1ol
Taoaziftudoyaiiiu Stict MEDIA_ROW Taazdialal 18015 load Supuseesla

Tav Structure MsAUInluaRMzA119 Tasdedausas Row Taslda1 Handle wasive
yailu MEDIA_ROW fdnuazdl

struct MEDIA_ROW

{

TCHAR filename[MAX_PATH],

LONG volume;

double rate;

LONGLONG start;

LONGLONG end;

WINDOW_POS pos;

y
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filename Lﬂu%’a file Y84 Media éaﬂﬁnﬂuu MPEG, AVI, QuickTime, WAV,AIFF,AU,SND
iag MIDI

volume 1Wuamdsveuios I15z1319 0-100

rate Aomdas M sIauveuFes Undezdauilu 1.0

start,end Qmémmzqaéuqa wiawidlu 100 nanoseconds

pos HuAIMLA I NEMIEA LM Ives Window Taaswa Tags Struct iy
WINDOW_POS fafl

struct WINDOW_POS

{
long left;
long top;
long width;

long height;

N5U5 WIS §an15AYU Media Aaunsaiila 15u
int DM::Table ::add(MEDIA_ROW const row);

a 3 Y g
mudeyaanis e Taumuavesdeyains Tavaz 1da1 Handle number ndulal

int DM::Table ::add(TCHAR* filename);

a o~ Y . ] G 9 [
miutoyaanss Tauszyde file il Taveg 141 Handle number ad 1l

HRESULT DM::Table ::set(int const handle, MEDIA_ROW const row);

nlasunlasdeyaves MEDIA ROW

HRESULT DM::Table ::get(int const handle, MEDIA_ROW& row);

a¥oyaves MEDIA_ROW 1iuq)

HRESULT DM::Table ::erase(int const handle);

auteya MEDIA_ROW fidoens

PIstau Media 139
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' o 3 . ' v

Tumstau Media il:e?z'mmms Load Media ¥u11310@15 W Media Table Nau Iﬂﬂ%z\lﬂ

i U . 2 "o 9 [ . 4

handle number ¥99a3UNTAITNATIAU(Playing Table) ¥4 TaulaiNva999AU Media Table 1A

LAG

4 9 . . 4{ v 91 =
1979913 Load Media 91091319 Media Table YU 1Y Taoaz 1&a1 Handle number 8

U 9 a
mmwnsn.au‘l.%’“lummwm

int DM::load(int const loadhd,int& playhd);

o . Ao 4 ¥ Hy v '
‘hlﬂ']'iﬁﬁfni Media NNMN135 load ﬂuu']i]zﬁﬂﬁizu handle number ‘ﬂllﬂinﬂﬂ_li load NBU

Tauilumszy Current Media Tav
int setCurrent(int const playhd);

321) Media N9zd9M5

y e J =3 [V
WInABINITAIIM Current iumlanaiuisog 18 Tan

int getCurrent(int& playhd);

a2 Function Suq ﬁlztﬂumiﬁ%ﬁmi Media ﬁgﬂisuiﬂu setCurrent
int DM::play(Q;

int DM::pause();

int DM::stop();

1A, NYAFINI 1, YA

int DM::isPlay();
int DM::isPause();
int DM::isStop();

asaeuanuzIgiuy

int DM::getCurrentPosition(LONGLONG& pos);

aAumismsiauilagaiu Swiaodlu 100 nanosecond

int DM::getStopPosition(LONGLONG& pos);

afumsRzimsngamuan Swdodlu 100 nanosecond

int DM::setPlayRate(double const rate);



int DM::getPlayRate(double& rate);

k4
Az R9RITINGIAY

int DM::setEnd(LONGLONG const end);
int DM::getEnd(LONGLONG& end);

Faazqyaduganisiay ( lawisadamvuziing Play ogl4)

int DM::setStart(LONGLONG const start);
int DM::getStart(LONGLONG start);

3 A EY ' ] z [ o " Y
Faazgasudunisau ( lannsedsmvaziins Play og1d)

int DM::setVolume(LONG const volume);
int DM::getVolume(LONG& volume);

¥
AILATSUAIN LAY Volume

int DM::setWindowPosition(WINDOW_POS const pos);
int DM::getWindowPosition(WINDOW_POS& pos);

A9z S UM MNUILAZVUIAVDT Window NLEAIHA

int DM::setForeground();

4 ¥ ’
Faa 1 Media 1uq oguugalumsiaassa elnsiaawariudeuiy

) . g =
iiiedoams Unload Media Aenunsn Tauszay Handle number i 1411910015 Load

int DM::unload(int const playhd);

135
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