Tutorial 1: Initialization

by Ingmar Rétzler

Content

In the following tutorials | am going to introduce you to DirectXAudio. It starts with the
initialization of DirectXAudio and later tutorials will cover loading and playing of 2D-sounds up
to managing several 3D-sound sources.

In previous DirectX versions DirectSound and DirectMusic were two discrete components. Since
DirectX 8, DirectMusic interfaces present al necessary components for loading and playing al
sounds. DirectSound is still there to manipulate sound buffers on the low-level but that is not
done here.

This tutorial is based on DirectX Graphics Tutorial 01: Create a Window so that the window
created there is used to demonstrate certain audio features. In this tutorial the window remains
empty. A new CAudio class is created to initialize and manage the DirectX audio objects.
Creating an object of this class will automatically initialize al audio components. Later, other
member functions for manipulating audio features will be added. Destroying the object closes
down the audio interfaces and unloads them from memory.

The project consists of the files listed below. The caudio.* files are new and contain the CAudio
class, the other files are taken from the first D3D tutorial and | have only listed the changes made
to them. Do not forget to link dxguid.lib to your project.

main.h

The DirectX and audio class headers are added. The title has to be changed. At last the main
audio object is declared extern for use in all source code files.

//includes
#i ncl ude<dnusi ci . h> /1 Di rect XAudi o header (NEW
#i ncl ude<wi ndows. h>

#i ncl ude" cappl i cati on. h"

#i ncl ude" caudi o. h" /1 audi o cl ass header (NEW

[/ constants

#define TITLE "DXAudi o Tut 01: Initialization"

/1 gl obal s

extern bool g_bRunni ng;

extern CApplication g_App;

extern CAudio g_Audi o; //extern audi o object (NEW
main.cpp

Only the audio object has to be added here.

/1 gl obal s

bool g_bRunning = true

CAppl i cati on g_App;

CAudi o g_Audi o; //global audio object (NEW

| have replaced PeekMessage() by Get Message() as it halts the application if there are no
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messages in the queue and does not block other programs. However, in a game peekMessage() iSthe
right choice so that the application is running continuously and can update the game even if there
are no window messages.
whi | e( g_bRunni ng)
i f(Get Message(&Wessage, NULL, 0,0)) //process wi ndow nessages (NEW

Tr ansl at eMessage( &vessage) ;
Di spat chMessage( &vessage) ;
}

}

winproc.cpp
| have made some small changes to this file but none that change functionality.
#i ncl ude" mai n. h"
LRESULT CALLBACK W ndowPr ocedur e( HWAD hW ndow,
U NT uMessage,

WPARAM wpar am
LPARAM | par am

swi t ch(uMessage)
{
case W _KEYDOWN:
{
swi t ch(wpar am
{
case VK_ESCAPE:
{
Dest r oyW ndow( hW ndow) ;
br eak;
}
return false;
}
case WM _DESTROY:
g_bRunni ng = fal se;
Post Qui t Message(0) ;

return fal se;

}
}

return Def WndowPr oc( hW ndow, uMessage, wpar am | par anj ;
}/ I W ndowPr ocedur e

capplication.cpp

Only 1 ni t Wndow() has changed in this class. The background color is set to the standard windows
color.

bool CApplication:: | nitWndow voi d)

{

WADCLASSEX W ndowd ass;

W ndowCl ass. cbSi ze = si zeof (WANDCLASSEX) ;

W ndowCl ass. styl e = CS_HREDRAW | CS_VREDRAW

W ndowCl ass. | pf nWwhdProc = W ndowPr ocedur e;
W ndowd ass. cbCl sExtra = O;
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W ndowCl ass. cbwidExtra = 0;

W ndowCl ass. hl nstance = Get Modul eHandl e( NULL) ;

W ndowCl ass. hl con = NULL;

W ndowCl ass. hCur sor = NULL;

W ndowCl ass. hbr Backgr ound = Get SysCol or Brush( COLOR_BTNFACE) ; //col or (NEW
W ndowCl ass. | pszMenuNane = NULL;

W ndowCl ass. | pszCl assName = "d assNane";

W ndowCl ass. hl conSm = Loadl con( NULL, | DI _APPLI CATI ON) ;

i f(!Regi sterd assEx(&WN ndowd ass))

{

MessageBox( m_hW ndow,
"Regi sterd asskEx() failed!",
" Creat eAppl i cati onW ndow() ",
MB_OK) ;

return fal se;

}

A different window behaviour and style (Ws_OvERLAPPEDW NDOW) iS passed tO Cr eat eW ndowex() .
Furthermore, the size of the window has changed. showcursor (fal se) has been removed because
the application is not in fullscreen mode and the windows cursor might be useful;-)

i f(!'(mhWndow = Creat eW ndowEx(O0,
"Cl assNanme",
TI TLE,
W5_OVERLAPPEDW NDOW | WS_VI SI BLE,
0, 0, 320, 240,
NULL, NULL,
Get Modul eHandl e( NULL) , NULL)))

MessageBox( m_hW ndow,
"Creat eWndowkx() failed!'",
" Cr eat eAppl i cati onW ndow() ",
MB_CX) ;

return fal se;

}

return true;
}// Creat eAppl i cati onW ndow

caudio.h

Now the preparation is finished and the real work starts. At first, the header constant is defined to
prevent the header from being included more than once.

#i f ndef caudi o_h
#define caudio_h

Here the class caudi o is defined. It has a constructor which calls 1nitAudio() to initialize
DirectXAudio. Then a default search directory can be set. this is needed to load sound files. The
destructor callski I | Audi o() Which releases all interfaces.

cl ass CAudi o

_
publi c:
CAudi o(); //standard constructor
~CAudi o(); //destructor
voi d InitAudio(); //initializes DXAudio
voi d Set Sear chDi rectory(const char*); //search directory
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voi d KillAudio(); //rel ease DXAudio interfaces

Then two private objects are declared. The performance object is the most important one when
using DirectXAudio. It handles anything related with playback. The loader object is responsible for
loading sound files.

private:

I Di rect Musi cPer f ormance8* m pPerformance; //performance object
I Di rect Musi cLoader 8* m pLoader; //| oader object
i
#endi f
caudio.cpp

At the beginning main.h is included. The constructor sets the performance and the loader object to
NULL and then calls |1 ni t Audi o() .

CAudi o: : CAudi o()

m pPer f ormance = NULL;
m pLoader = NULL;

I ni t Audi o();
}// CAudi o

The destructor just callski I 1 Audi o() .

CAudi o: : ~CAudi o()

{
Ki |l Audi o();
}/ 1 ~CAudi o

Since DXAudio is al COM (Component Object Model) it must be initialized first otherwise any
other function will fail. To get the performance and loader objects cocr eat el nst ance() IS used. The
first parameter is the class identifier (cLsi D) of the object to be retrieved. The fourth parameter
contains a reference to the identifier and the last one is the address of the variable that receives the
object.

Then the performance object is used to initialize the performance by calling 1 ni t Audi o() . In the
first two parameters it is possible to specify own IDirectMusic and IDirectSound objects. Passing
NULL in both means that they are created and used internally by the performance. The next parameter
is our window handle. A default audiopath is created with the following argument and 64 channels
are alocated to it. bMus_Aubi oF_ALL enables all audio features and the last parameter means that
default values are used for the synthesizer.

voi d CAudi o: : | ni t Audi o()
{
Colnitialize(NULL); //initialize COM

CoCr eat el nst ance( CLSI D_Di r ect Musi cLoader,
NULL,
CLSCTX | NPROC,
11D | Direct Musi cLoader 8,
(voi d**) &m pLoader); //create | oader object
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CoCr eat el nst ance( CLSI D_Di r ect Musi cPer f or mance,
NULL,
CLSCTX_| NPRCC,
11 D_ I Direct Musi cPerfornance8,
(voi d**) &m pPerformance); //create performance object

m _pPer f or mance- >| ni t Audi o( NULL,
NULL,
NULL,
DMUS_APATH_DYNAM C_STEREQ,
64,
DMUS_AUDI OF_ALL,
NULL); //initialize DirectMisic & Direct Sound

Here the current directory is retrieved, the subdirectory sounds is appended and then
Set Sear chDi rect ory() iscalled.

char szSear chPat h[ MAX_PATH] ;

Get Current Di rect or y( MAX_PATH, szSear chPat h) ;
strcat (szSearchPat h, "//sounds");

Set Sear chDi rect ory(szSear chPat h) ;

}/ /1 nitAudio

The default serch directory string has to be a wide char so mul ti Byt eTow deChar () converts our
standard string to wide char. Then this directory is set for al music types through the loader object.

voi d CAudi o: : Set Sear chDi rectory(const char* szPat h)
{
WCHAR wszSear chPat h[ MAX_PATH] ;

Mul ti Byt eTOW deChar ( CP_ACP,
0,
szPat h,
-1,
wszSear chPat h, MAX_PATH); //convert to w de char

m_pLoader - >Set Sear chDi rect ory(GU D_Di rect Musi cAl | Types,

wszSear chPat h,

false); //set as default search path
}/ 1 Set SearchDi rectory

When the audio object is destroyed ki I | Audi o() iscalled. At first the loader object is released from
memory. The performance object has to be closed down before it can be released. At last COM is
uninitialized.

voi d CAudi o: : Ki | | Audi o()

m pLoader - >Rel ease(); //rel ease | oader object

m _pPer f or mance- >Cl oseDown(); //close down performance object
m _pPer f or mance- >Rel ease(); //rel ease perfornmance object

CoUninitialize(); //uninitialize COM
Y /Kill Audio

That isall for now. DXAudio has been initialized and is prepared to play sounds. | have left out any
error handling code in this project to keep it ssimple. The next tutorial covers loading and playing of
2D-sounds.
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