


have sound banks, which stores the audio sequences and cues that will be played.
An audio cue can be thought of as a label for one or more sounds that need to be
played.

The goal of this appendix is to learn the basics of XACT3. There is more to
learn about compression, audio variables, global settings and categories, and
the various effects you can acheive with the sound than what is covered in this
introductory appendix. The XACT3 documentation goes into detail about these
additional areas, and it is recommended you spend some time going through it
once you are familiar and comfortable with the basics of XACT3 that you learn
in this appendix. For the record, a category in XACT is a way to organize
sounds that belong to the same category (like placing all gun sounds in a
category called guns), and variables are properties such as volume, Doppler
effects, and so forth.

XACT3 Tools
XACT3 has three tools at your disposal. First there is the application program-
ming interface, which will briefly be discussed in the“Coding with XACT3”
section later in this appendix. There are also the XACT3 command-line tool and
the GUI application. The command-line tool uses a DOS window to work with
the creation of the audio packages (audio banks), whereas the GUI application
gives developers a graphical interface to use when creating audio packages in a
highly convenient manner.

The XACT3 command-line tool is great if we want to build our audio content
as part of the“build” process when building our executables in Visual Studio.
The tool uses the XACT3 project file (.xap) to build the wave and sound
banks. The GUI application has a Buildbutton to create our audio banks, but
every time we change one of our audio files, we would have to launch the
GUI, go through the build process, and then build and run our applications.
The command-line tool allows us a way to make the building of the audio
banks part of the overall“build” process.

Throughout this appendix it will be assumed that we are using the XACT3 GUI
application to create the audio packages that our XACT3 appendix demo will
utilize.

2 Appendix B n Audio in DirectX



No t e

XACT and its tools are available with the Xbox 360 XDK, the DirectX SDK, and XNA Game Studio
Express.

Creating Sounds
In XACT3, from the API perspective, we use wave and sound banks to play
audio within our games and applications. The first thing any beginner needs to
do is to open the XACT3 GUI tool and begin creating a project. To create new
audio projects, follow these steps:

1. Open the XACT3 GUI tool.

2. Click on File on the menu bar.

3. Select New Project from the File menu.

4. From the New Project, select the location where you wish to save the
audio project file, enter a name for the project, and then choose OK.

After creating a new project, you should see the XACT window shown in
Figure B.1. In Figure B.1 you’ll notice on the left side of the window a section
for wave and sound banks. This area is known as the property tree. A wave
bank is the audio bank that stores all of the wave audio files, whereas the sound
bank will store the audio cues and sequences. In XACT3 we play audio cues
and sequences that reference audio files within the wave banks. A wave bank
has the file extension .xwb, and a sound bank will have the extension .xsb.

Other areas of the XACT project workspace also include the property grid
(labeled with a“2” in Figure B.1, and the project workspace (labeled with a“3”
in Figure B.1). The property grid displays all editable properties for a selected
item, and the project workspace displays all open wave and sound banks. When
a wave or a sound bank is open, you can edit its contents and properties.

In the next sections we’ll see how to create both a wave and a sound bank.

Creating Wave Banks

XACT3 supports the following file formats:

n WAV—Standard audio files on Windows PCs
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n AIFF—Standard audio files on Mac

n ADPCM—Compressed PCM audio files (Windows only)

n XMA—A format based on Windows Media Audio file (WMA) (Xbox
only)

n xWMA—Another format based on WMA that offers greater compression

Let’s create a new wave bank in our project by following these steps:

1. Select Wave Banks from the menu.

2. Click the New Wave Bank submenu item.

3. Once a wave bank is created, you can select it from the property tree
and rename it by changing its name in the property grid or by pressing
F2 and giving the selected wave bank a new name.

Figure B.1
Creating a new project in XACT3.
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Creating Sound Banks

Next we need to create a sound bank by following these steps:

1. Select Sound Banks from the menu.

2. Click the New Sound Bank sub-menu item.

3. Once a sound bank is created, you can select it from the property tree
and rename it by changing its name in the property grid or by pressing
F2 and giving the selected wave bank a new name.

After creating a new sound bank, you should have a window similar to that in
Figure B.3. You can click on a sound bank from the left side of the screen to
open it on the right side. The goal of the sound bank is to create sequences and
cues that we will use from within the application. A wave bank stores just the

Figure B.3
Creating a sound bank in XACT3.

6 Appendix B n Audio in DirectX



audio files, but in our sound bank we can set various properties and make
adjustments to the sounds.

To add a sound to the sound bank, we can drag and drop a wave from the wave
bank onto the sound bank’s window. By doing this we are creating a new sound
that references a wave in the wave bank. We can have many sounds that
reference the same wave audio, but the sounds can apply different effects to
change how the audio sounds when being played.

Before we are finished, we also want to create a sound cue. The cue will be used
by our application and references a sound in the sound bank. A cue can be used
to play multiple sounds, and the goal of a cue is to trigger the playback of sounds
related to that cue. For example, we can have a city traffic cue that plays horns
being blown, construction, the sounds of people walking throughout the streets,
and so forth. Those individual sounds would appear in the sound bank, but we
play them all together via that single audio cue. Another example might be a cue
that plays a series of sounds for an in-game cut-scene.

To create a cue, follow these steps:

1. Drag a wave file to the sound bank to create a sound.

2. Drag a sound from the upper portion of the sound bank to the lower
portion dedicated to cues.

3. Name the cue whatever you wish.

Streaming Wave Banks

Some audio files are fairly large, and loading in their entirety can be expensive in
loading time (assuming we need playback to occur immediately) and memory. A
better option would be to load a small amount of the audio and begin playback
right away. That would allow the audio to be played as it is being loaded and
decompressed, while also keeping our memory footprint low. This is known as
streaming.

One option for audio that is more appropriate for streaming is to create a
streaming wave bank. A streaming wave bank is a good option to store all of our
wave files for streaming. To create a streaming wave bank in the XACT3 tool,
follow these steps:
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1. Create a new wave bank that will store all of your audio assets that need
to be streamed.

2. Add all of the streaming audio to this new wave bank.

3. Select the wave bank from the property tree and change its type from in-
memory to streaming in the property grid (the property grid is the area
labeled“2” in Figure B.1).

Building the Audio Content

Once you are ready to build the audio content, you can click on the Build button
on the XACT3 GUI application (shown in Figure B.4). When you build the
content, two folders will be created—one for Windows and the other for the
Xbox 360. Although both folders can have the same wave and sound banks in
them, the files themselves are slightly different.

The Xbox 360 uses a PowerPC architecture, which uses what is known as big-
endian order. On x86 processors, the architecture used is little-endian order. The
difference lies in the byte ordering. Saving a binary file on your PC to be read by
your PC or another PC that has a processor with the same byte ordering, causes
no conflict in values that are read from files, transmitted across a network, etc.
But when sharing data between machines of different byte ordering, we can hit a
snag if the byte ordering issue is not addressed.

Since the Xbox 360 uses a different byte ordering than x86 processors, XACT3
creates copies of the wave and sound banks in each of these folders. That way, if
we are creating a multiplatform game, the Xbox version can load the audio files
from one folder and the Windows version of the game from another. But aside
from their byte ordering, they should essentially be the same.

Figure B.4
Building in XACT3.
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that represents the name of the audio cue, which you would have named in the
XACT GUI tool when creating the cue:

XACTINDEX GetCueIndex( PCSTR szFriendlyName );

To play the cue by index we can call the sound bank’s Play function:

HRESULT Play( XACTINDEX nCueIndex, DWORD dwFlags,
XACTTIME timeOffset, IXACT3Cue** ppCue );

ThePlay function takes the cue index, the playback flags (unused), the offset in
milliseconds to start the playback, and the address to anIXACT3Cue object that
stores the cue being played. The last parameter is optional.

We could also use the sound bank’s Stop function to stop a cue that is being
played, where the first parameter is the cue index, and the second parameter can
have the value ofXACT_FLAG_SOUNDBANK_STOP_IMMEDIATE:

HRESULT Stop( XACTINDEX nCueIndex, DWORD dwFlags );

Playing Audio with XACT3
On the companion website in the AppendixB/XACT3 folder is a demo called
XACT3 that will demonstrate using the high-level audio API. This demo builds
off of the Game Sprite demo from Chapter 3 and will simply add the audio
playback at the start of the application. The audio will play only once during a
single execution of the application.

Loading the Audio Files

To begin, let’s write some code that makes it easier to work with XACT3. To start
in this demo we will create a simple structure that can hold a sound and wave bank
for convenience. We’ll also create a function calledSetupXACT that will set up our
audio engine and another calledLoadXACTAudio that will load our sound and wave
banks. This code can be seen in Listing B.1 from the XACT3Audio.h header file.

Listing B.1 The XACT3Audio.h header file.

#include<windows.h>
#include<xact3.h>

struct stXACTAudio
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#include"Xact3Audio.h"

class XACT3Demo : public Dx11DemoBase
{

public:
XACT3Demo( );
virtual ~XACT3Demo( );

bool LoadContent( );
void UnloadContent( );

void Update( float dt );
void Render( );

private:
ID3D11VertexShader* solidColorVS_;
ID3D11PixelShader* solidColorPS_;

ID3D11InputLayout* inputLayout_;
ID3D11Buffer* vertexBuffer_;

ID3D11ShaderResourceView* colorMap_;
ID3D11SamplerState* colorMapSampler_;
ID3D11BlendState* alphaBlendState_;

GameSprite textSprite_;
ID3D11Buffer* mvpCB_;
XMMATRIX vpMatrix_;

stXACTAudio audioBanks_;
IXACT3Engine* soundEngine_;

};

TheLoadContent function of theXACT3Demo class differs from the Game Sprite
demo in the fact that it only creates one game sprite in the middle of the
screen and loads our audio content. To load our audio we first create the
XACT3 audio engine by calling ourSetupXACT function from Listing B.5.
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If the creation of the audio engine was successful, we load the wave and sound
banks and then play the clip. The clip is played by obtaining an index of the cue
we wish to play and calling the sound bank’s Play function.

A partial view of theLoadContent function from theXACT3Demo class can be
seen in Listing B.7. We are taking a partial look because the function is
starting to get long as we progress through each chapter, and yet the majority
of it does not change when we base demos off of already completed chapter
samples.

Listing B.7 The code in LoadContent that differs from the Game Sprite demo.

bool XACT3Demo::LoadContent( )
{

// ... Previous demo’s LoadContent code ...

XMFLOAT2 sprite1Pos( 400.0f, 300.0f );
textSprite_.SetPosition( sprite1Pos );

XMMATRIX view = XMMatrixIdentity( );

XMMATRIX projection = XMMatrixOrthographicOffCenterLH( 0.0f, 800.0f,
0.0f, 600.0f, 0.1f, 100.0f );

vpMatrix_ = XMMatrixMultiply( view, projection );

ZeroMemory( &audioBanks_, sizeof( stXACTAudio ) );

if( SetupXACT( &soundEngine_ ) == false )
return false;

if( LoadXACTAudio( soundEngine_, audioBanks_,"Win/Wave Bank.xwb",
"Win/Sound Bank.xsb" ) == false )
return false;

XACTINDEX clipCue = audioBanks_.soundBank->GetCueIndex("clip" );
audioBanks_.soundBank->Play( clipCue, 0, 0, 0 );

return true;
}
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