Sound and Music: Using DirectX Audio 8
DirectX Audio and DirectShow 

We use DirectX Audio to play wav and midi audio files. We use DirectShow to play streaming media such as full motion video (avi) and high quality audio (mp3) files. 

Libraries
Remember to link dsound.lib and strmiids.lib as well as including the headers dmusici.h, dsound.h, dshow.h
Initializing DirectX Audio

Before we can actually play sounds with DirectX audio, though, we must initialize it. There are three steps to initializing DirectX Audio
· Initialize COM 

· Create and initialize the performance object 

· Create the loader
Initialize COM

Unlike other components of DirectX, DirectAudio is pure COM. This means that you have to create the com objects yourself, mostly using the function CoCreateInstance(). Initializing the actual COM system, however, is very easy: 

CoInitialize(NULL);

This simple function call allows you to use COM to create the DirectAudio objects.
Create and initialize the performance object
To set-up DirectX Audio we need to create two objects: the performance object and the loader object. The performance object is the top-level object in DirectX Audio, it handles the flow of data from the source to the synthesizer. The loader object loads the files (wav and midi) into sound segments that can be played later. We only need one of each of these objects for the whole application; because of this it is often good to include them in a relevant class.
IDirectMusicPerformance8* pDirectAudioPerformance = NULL;


CoCreateInstance(CLSID_DirectMusicPerformance, NULL, CLSCTX_INPROC, 


IID_IDirectMusicPerformance8, (void**)&pDirectAudioPerformance);
The previous code declares an IDirectMusicPerformance8 object and creates it. Now we have to initialize it. The IDirectMusicPerformance8 interface uses the member function InitAudio to initialize itself. Let's take a look at the function:
HRESULT IDirectMusicPerformance8::InitAudio(

  IDirectMusic**    ppDirectMusic,

  IDirectSound**    ppDirectSound,

  HWND              hWnd,

  DWORD             dwDefaultPathType,

  DWORD             wPChannelCount,

  DWORD             dwFlags,

  DMUS_AUDIOPARAMS  pParams);
Now let's show a working example of this function.
pDirectAudioPerformance->InitAudio(
NULL, 
NULL, 
g_hWnd, 
DMUS_APATH_SHARED_STEREOPLUSREVERB,


64, 
DMUS_AUDIOF_ALL, 
NULL);
Create the loader

The loader object, as its name implies, loads all audio content, such as MIDIs and WAVs, into segments that hold the data. The loader is represented in the IDirectMusicLoader8 interface. Creating the object requires a simple call to CoCreateInstance.
IDirectMusicLoader8* pDirectAudioLoader = NULL;
CoCreateInstance(CLSID_DirectMusicLoader, NULL, CLSCTX_INPROC, 



IID_IDirectMusicLoader8, (void**) &pDirectAudioLoader);

Playing Audio

Now that we've gotten DirectX Audio ready to go, we need something to play. Next item on the list: creating a segment. Let's see what we have to do: 

· Create a segment 

· Load the segment 

· Download the band 

· Play the segment
Load the segment

Now that you have a segment, you must load it with sound content. This is where the loader comes in. first, you want to set the search directory for the loader. This can be accomplished using the IDirectMusicLoader8::SetSearchDirectory function. 

HRESULT IDirectMusicLoader8::SetSearchDirectory(

  REFGUID     rguidClass,

  WCHAR*      pwszPath,

  BOOL        fClear);

Chances are, you just want to set the search directory to the directory your program is in. This shows how you would do that 

char searchPath[MAX_PATH];

WCHAR wSearchPath[MAX_PATH];

GetCurrentDirectory(MAX_PATH, searchPath);

MultiByteToWideChar(CP_ACP, 0, searchPath, -1, wSearchPath, MAX_PATH);

g_loader->SetSearchDirectory(GUID_DirectMusicAllTypes, wSearchPath, FALSE);

The previous code snippet first declares a normal and a wide character array. The GetCurrentDirectory function retrieves the directory which the program is in. The MultiByteToWideChar function converts the regular character array into a WCHAR array. If you use dxutil.h | cpp, the DXUtil_ConvertGenericStringToWide function just uses MultiByteToWideChar, only it looks better. Finally, we call SetSearchDirectory with the predefined GUID that enables all music types to be read. Now that we've set the search path, we want to actually load a file. This can be accomplished with one function call: 

HRESULT IDirectMusicLoader::LoadObjectFromFile(

  REFGUID   rguidClassID,

  REFIID    iidInterfaceID,

  WCHAR     *pwzFilePath,

  void      **ppObject);

Here's how you would load a file named test.wav: 

char filename[MAX_PATH] = "test.wav";

WCHAR wFilename[MAX_PATH];

MultiByteToWideChar(CP_ACP, 0, filename, -1, wFilename, MAX_PATH);

g_loader->LoadObjectFromFile(CLSID_DirectMusicSegment,

     IID_IDirectMusicSegment8,

     wFilename,

     (void**) &g_segment);
Download the band

In order to be able to play the sound, you have to download the sound's band into the synthesizer. This can be done with the IDirectMusicSegment8::Download function. 

HRESULT IDirectMusicSegment8::Download(Iunknown *pAudioPath);

That wasn't very exciting, was it? All you have to do is download the band to the performance object, like so: 

g_segment->Download(g_performance);
Play the segment

Finally, the real stuff. Playing the sound, like most operations in DirectX Audio, only takes one function to complete. You can either use PlaySegment or PlaySegmentEx. Since PlaySegmentEx offers more functionality, we will be using it. Here is the prototype: 

HRESULT IDirectMusicPerformance8::PlaySegmentEx(

    IUnknown*        pSource,

    WCHAR*           pwzSegmentName,

    IUnknown*        pTransition,

    DWORD            dwFlags,

    __int64          i64StartTime,

    IDirectMusicSegmentState**   ppSegmentState,

    IUnknown*        pFrom, 

    IUnknown*        pAudioPath);

Even though it looks a little complicated, it is actually very simple to use. Only a couple of the parameters are of importance to us. pSource is the sound data that you are going to play. In this case, you will be playing g_segment. i64StartTime is the performance time at which the song will start playing. Normally, you sill set this to zero so that the song will play immediately. Notice that this is a function of the IDirectMusicPerformance8 interface. This is because IDirectMusicSegment only handles sound data and playing information. IDirectMusicPerformance8 handles all manipulation of the segment, including playing and stopping. Now let's finally play some music. 

g_performance->PlaySegmentEx(g_segment, NULL, NULL, 0, 0, NULL, NULL, NULL);
Stopping Play
HRESULT IDirectMusicPerformance8::Stop(

    IDirectMusicSegment*       pSegment,

    IDirectMusicSegmentState*  pSegmentState,

    MUSIC_TIME     mtTime,

    DWORD          dwFlags);

HRESULT IDirectMusicPerformance8::StopEx(

    IUnknown*  pObjectTostop,

    __int64    i64StopTime,

    DWORD      dwFlags);

You can use either one to stop a sound. For the last two parameters, both have the same functionality. The second to last parameter indicates when to stop the sound. If you want to stop the sound immediately, that value should be 0. dwFlags is when the stop should occur in the segment, which should also be set to 0. But, StopEx offers extra functionality because it can stop a segment or an audiopath. For stopping one sound, we'll use that. 

g_performance->StopEx(g_segment, 0, 0);

Simple. What if you want to stop all sounds that are playing? You don't have to keep track of which song is playing. Just use the Stop function. 

g_performance->Stop(NULL, NULL, 0, 0);
Checking for Play
HRESULT IDirectMusicPerformance8::IsPlaying(

IDirectMusicSegment*    pSegment,

IDirectMusicSegmentState*  pSegState);

The function returns S_OK if the segment is still playing. 

g_performance->IsPlaying(g_segment) == S_OK
Shutting Down
Requires us to stop the music playing, close down the performance loader and then release the objects in the reverse order they were initialised.
g_performance->CloseDown();

g_loader->Release();

g_performance->Release();

g_segment->Release();

CoUninitialize();
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