Playing & Recording Audio
Audio Queue Services

Recording

The most common scenario : basic recording to an on-disk file
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static const int kNumberBuffers = 3;
struct AQRecorderState {

AudioStreamBasicDescription mDataFormat; // 2
AudioQueueRef mQueue; // 3
AudioQueueBufferRef mBuffers [kNumberBuffers]; // 4
AudioFileID mAudioFile; // 5
UInt32 bufferByteSize; // 6
SInt64 mCurrentPacket; /77
bool mIsRunning; // 8

};
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- Declared as AudioQueuelnputCallback in the AudioQueue.h header file

static void HandleInputBuffer (
void *agData, // 1
AudioQueueRef inAQ, // 2
AudioQueueBufferRef inBuffer, // 3
const AudioTimeStamp *inStartTime, // 4
UInt32 inNumPackets, // 5
const AudioStreamPacketDescription *xinPacketDesc // 6
)
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- HREE 2 7 24 7} slof & AHedxf 2Hd: to write an audio queue buffer to disk.
(declared as AudioFileWritePackets function from the AudioFile.h header file)

AudioFileWritePackets (
pAgData—>mAudioFile, // 1
false, // 2
inBuffer—>mAudioDataByteSize, // 3
inPacketDesc, // 4
pAgData—>mCurrentPacket, // 5
&inNumPackets, // 6
inBuffer—>mAudioData // 7
);
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Write a Recording Audio Queue Callback
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AudioQueueEnqueueBuffer ( // 1
pAgData—>mQueue, // 2
inBuffer, // 3
0, // 4
NULL // 5
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2. XAE 2C| 7 HEHE FU1e 202 7. pAgData : a pointer to the AQRecorderState structure
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static void HandleInputBuffer (

if (inNumPackets == @ &&

inNumPackets =

if (AudioFileWritePackets (
pAgData->mAudioFile,
false,
inBuffer->mAudioDataByteSize,
inPacketDesc,
pAgData—>mCurrentPacket,
&inNumPackets,
inBuffer->mAudioData

) == noErr) {

if (pAgData—>mIsRunning == @)
return;
AudioQueueEnqueueBuffer (
pAgData—>mQueue,

inBuffer,

0,
NULL

void *agData,
AudioQueueRef inAQ,
AudioQueueBufferRef inBuffer
const AudioTimeStamp *xinStartTime,
UInt32 inNumPackets,
const AudioStreamPacketDescription *inPacketDesc
)
{
AQRecorderState *pAqData = (AQRecorderState *) aqData; //

//

pAgData->mDataFormat.mBytesPerPacket != 0)

inBuffer->mAudioDataByteSize / pAqData->mDataFormat.mBytesPerPacket;

//

pAgData->mCurrentPacket += inNumPackets; //

//

//
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® To specify a size for the audio queue buffers
void DeriveBufferSize (
AudioQueueRef audioQueue, // 1
AudioStreamBasicDescription &ASBDescription, // 2
Float64 seconds, // 3
UInt32 *outBufferSize // 4
)
{
static const int maxBufferSize = 0x50000; //'5
int maxPacketSize = ASBDescription.mBytesPerPacket; // 6
if (maxPacketSize == 0) { /17
UInt32 maxVBRPacketSize = sizeof(maxPacketSize);
AudioQueueGetProperty (
audioQueue,
kAudioQueueProperty_MaximumOutputPacketSize,
// in Mac 0S X v10.5, instead use
// kAudioConverterPropertyMaximumOutputPacketSize
&maxPacketSize,
&maxVBRPacketSize
);
¥
Float64 numBytesForTime =
ASBDescription.mSampleRate * maxPacketSize * seconds; // 8
*outBufferSize =
UInt32 (numBytesForTime < maxBufferSize ?
numBytesForTime : maxBufferSize); // 9
}
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* MPEG 4 AAC(Advanced Audio Coding) Z2 ¥ ¢t= 2|2 Zoie
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OSStatus SetMagicCookieForFile (
AudioQueueRef inQueue, /1
AudioFilelD inFile /]2
) {
OSStatus result = noErr; /] 3
Ulnt32 cookieSize; /14
if (
AudioQueueGetPropertySize ( /l5
inQueue,
kAudioQueueProperty_MagicCookie,
&cookieSize
) == noErr
)1
char* magicCookie =
(char *) malloc (cookieSize); /16
if (
AudioQueueGetProperty ( 117
inQueue,
kAudioQueueProperty_MagicCookie,
magicCookie,
&cookieSize
) == noErr
)
result = AudioFileSetProperty ( // 8
inFile,
kAudioFilePropertyMagicCookieData,
cookieSize,
magicCookie
free (magicCookie); /19
}
return result; // 10
}
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3. result : success or failure of this function
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v Audio data format & (such as linear PCM, AAC, etc.)

v Sample rate (0il: 44.1 kHz)

v 2r2 g = (oll: 2, for stereo)

v Bit depth (9i: 16 bits)

v Ef2] g ZEQ 4 (oll: linear PCM2| Z T & 3 7o Zajelo] ich)

v Audio file type (such as CAF, AIFF, etc.)

v Details of the audio data format required for the file type
AQRecorderState aqData; //
agData.mDataFormat.mFormatID = kAudioFormatLinearPCM; //
agData.mDataFormat.mSampleRate = 44100.0; //
agData.mDataFormat.mChannelsPerFrame = 2; //
aqData.mDataFormat.mBitsPerChannel = 16; //
aqgData.mDataFormat.mBytesPerPacket = //

agData.mDataFormat.mBytesPerFrame =

agData.mDataFormat.mChannelsPerFrame * sizeof (SIntl6);
agData.mDataFormat.mFramesPerPacket = 1; //
AudioFileTypeID fileType = kAudioFileAIFFType; //
agData.mDataFormat.mFormatFlags = //
kLinearPCMFormatFlagIsBigEndian
| kLinearPCMFormatFlagIsSignedInteger
| kLinearPCMFormatFlagIsPacked;
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AudioQueueNewlnput ( /] 1
&agData.mDataFormat, /] 2
HandlelnputBuffer, // 3
&aqgData, /4
NULL, /]5
kCFRunLoopCommonModes, /] 6
0, /7

&agData.mQueue // 8

);
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CFURLRef audioFileURL =

CFURLCreateFromFileSystemRepresentation ( // 1
NULL, // 2
(const UInt8 *) filePath, // 3
strlen (filePath), // 4
false // 5
);
AudioFileCreateWithURL ( // 6
audioFileURL, /77
fileType, // 8
&agData.mDataFormat, // 9
kAudioFileFlags_EraseFile, // 10
&agData.mAudioFile // 11
);
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DeriveBufferSize ( /l'1

agData.mQueue, /] 2
agData.mDataFormat, /] 3
0.5, [/ 4
&aqgData.bufferByteSize, /]5
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for (int i = 0; i < kNumberBuffers; ++i) { //1
AudioQueueAllocateBuffer ( /] 2
agData.mQueue, /l3
bufferByteSize, /4
&aqgData.mBuffers][i] /]5
);
AudioQueueEnqueueBuffer ( /] 6
agData.mQueue, /7
aqData.mBuffers][i], /] 8
0, /]9
NULL // 10
);
}
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agData.mCurrentPacket = 0; yat

agData.mlsRunning = true; /] 2
AudioQueueStart ( // 3
agData.mQueue, /] 4
NULL /15
);
// Wait, on user interface thread, until user stops the recording
AudioQueueStop ( /16
agData.mQueue, /] 7
true /] 8
);
agData.mlsRunning = false; //9
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Clean Up After Recording
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AudioQueueDispose ( //1
agData.mQueue, /12
true /13
);
AudioFileClose (agData.mAudioFile); /] 4
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