Playing & Recording Audio
Audio Queue Services
Playback
The most common scenario : basic playing back an on-disk file
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static const int kNumberBuffers = 3; // 1
struct AQPlayerState {
AudioStreamBasicDescription mDataFormat; // 2
AudioQueueRef mQueue; // 3
AudioQueueBufferRef mBuffers[kNumberBuffers]; // 4
AudioFileID mAudioFile; // 5
UInt32 bufferByteSize; // 6
SInt64 mCurrentPacket; // 1
UInt32 mNumPacketsToRead; // 8
AudioStreamPacketDescription *mPacketDescs; // 9
bool mIsRunning; // 10
}i
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® Playback Audio Queue Callback & 421

— Declaration for a playback audio queue callback function
(declared as AudioQueueOutputCallback in the AudioQueue.h header file)

static void HandleOutputBuffer (
void *aqData, // 1
AudioQueueRef inAQ, // 2
AudioQueueBufferRef inBuffer // 3
)
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2.0| Y &+E ARG 202 7
3. 28 g= 2002 TdollM 22 Hlo|E £ inBuffer2 XM E HEHZ 2chEHAES 2/8H).




Playback Audio Queue Callback &t
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(declared as AudioFileReadPackets function from the AudioFile.h header file)

AudioFileReadPackets ( // 1
pAgData—->mAudioFile, // 2
false, // 3
&numBytesReadFromFile, // 4
pAgData—>mPacketDescs, // 5
pAgData->mCurrentPacket, // 6
&numPackets, /] 7
inBuffer—>mAudioData // 8
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® Audio Queue BufferZ ol 27|
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AudioQueueEnqueueBuffer ( // 1
pAgData—>mQueue, // 2
inBuffer, // 3
(pAgData—>mPacketDescs ? numPackets : @), // 4
pAgData—->mPacketDescs //5
1. AudioQueueEnqueueBuffer =: adds an audio queue buffer to a buffer queue.
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if (numPackets == 0) { // 1
AudioQueueStop ( /] 2
pAgData—>mQueue, // 3
false // 4
);
pAgData—->mIsRunning = false; // 5

. AudioFileReadPackets &7} 92 2| =7} 0QIX| HA}stC],
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static void HandleOutputBuffer (
void *aqData,
AudioQueueRef inAQ,
AudioQueueBufferRef inBuffer

AQPlayerState xpAgData = (AQPlayerState *) agData; //
if (pAgData->mIsRunning == @) return; //
UInt32 numBytesReadFromFile; //
UInt32 numPackets = pAgData—>mNumPacketsToRead; //
AudioFileReadPackets (

pAgData->mAudioFile,

false,

&numBytesReadFromFile,

pAgData—->mPacketDescs,

pAgData—>mCurrentPacket,

&numPackets,

inBuffer—->mAudioData
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);
if (numPackets > 0) { //5
inBuffer->mAudioDataByteSize = numBytesReadFromFile; // 6
AudioQueueEnqueueBuffer (
pAgData—>mQueue,
inBuffer,
(pAgData->mPacketDescs ? numPackets : @),
pAgData—>mPacketDescs

pAgData—>mCurrentPacket += numPackets; /17
} else {
AudioQueueStop (
pAgData—->mQueue,
false

);
pAgData->mIsRunning = false;
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® To specify a size for the audio queue buffers —
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AudioStreamBasicDescription TFZ&X|
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void DeriveBufferSize ( @3l 37,
AudioStreamBasicDescription &ASBDesc, // 1 i
UInt32 maxPacketSize, // 2 3. = ctfle 22 7 Hif 37
Float64 seconds // 3 HIO|E clelo| ZF @[ H 1 9
UInt32 ¥outBuffersize, /1 4 4. On output, B[O £ Etele] 2 2E2 7 HHel 2
UInt32 *outNumPacketsToRead //'5 7l. )

) { cati ¢ int maxBuffers: x50000 e 5. On output, playback audio queue callback &+&
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® Obtaining a CFURL Object for an Audio File
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CFURLRef audioFileURL =
CFURLCreateFromFileSystemRepresentation ( // 1
NULL, // 2
(const UInt8 %) filePath, // 3
strlen (filePath), // 4
false // 5
)i

1. CFURLCreateFromFileSystemRepresentation &= CFURL.h header filedl| M1 =0 {20, filePath
QIXIZE FO{ZTl ZXIL ol sietst= CFURL Z{A|E M stct.

. Uses NULL (or kCFAllocatorDefault) to use the current default memory allocator.
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. false: filePathi ClE 2|7} ot IS ofo|g.

vl A W N




® Opening an Audio File
AQPlayerState agData; // 1
0SStatus result =
AudioFileOpenURL ( // 2
audioFileURL, // 3
fsRdPerm, // 4
0, //5
&agData.mAudioFile // 6
)3
CFRelease (audioFileURL); /77
1. AQPlayerState HAE FZA| #H MM, 2O TS QESHH 2| == 2O ot 4
(audioFileID E}R)E O HAE T 2| Mol XZsi+H Hstct.
2. AudioFileOpenURL &= AudioFile.h header filed| Mo|=0{ 2n] AHE TS @EE uf ALS.
3. A{A4g 1l o] F URL.
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5. An optional file type hint. 647|A 0 2 0| 7|52 At&stX| g2 2[ol.
6. On output, LEE 202 Tt HHE MEE ZIH. o{7|M= HAEH F2H| 2 mAaudiorile HEQL.
7. CFURL Z{A| E dtetsto] o 22| | 2=rt.

Obtaining a File’s Audio Data Format

UInt32 dataFormatSize = sizeof (agData.mDataFormat); // 1

AudioFileGetProperty ( // 2
agData.mAudioFile, // 3
kAudioFilePropertyDataFormat, // 4
&dataFormatSize, // 5
&aqgData.mDataFormat // 6
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® Creating a playback audio queue

to

- AudioQueueNewOutput &: HAEH Fx At S8 st 2C|2 H|o|E = 58 0]
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AudioQueueNewOutput ( // 1
&aqgData.mDataFormat, // 2
HandleOutputBuffer, // 3
&agData, // 4
CFRunLoopGetCurrent(), // 5
kCFRunLoopCommonModes, // 6
0, /77
&agData.mQueue // 8

);

1. AudioQueueNewOutput & MAUE 2C|L F & 7HE AHZ MASIC}

2. 0| 202 #7} "jdsteis ot 2O C[O|E ZoHE L E.

3. 0| 2O 7 R Al ALSE S8 5.

4. s 2L FE ISt HAEH F=A|.

5. Sxfol MY ZoH o] Z W AoflM o] 2C|2 I AHME A,

6. 2 st+7F == run loop mode. Normally, use the kCFRunLoopCommonModes constant.
7. Reserved. Must be 0.

8. On output, AHZ MM E MU QL FE A ¢S HE,
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® Setting Buffer Size and Number of Packets to Read
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1. AudioFileGetProperty f: 2C|2 Tl &
UInt32 maxPacketSize; o F XNYE Y gte gA Fch
UInt32 propertySize = sizeof (maxPacketSize); 2. 2r|2 ot A (audioFileID E)
AudioFileGetProperty .( // 1] 3. “Bfmoz AMS |3l 37|29 upper
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® Allocating Memory for a Packet Descriptions Array
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bool isFormatVBR = ( // 1
agData.mDataFormat.mBytesPerPacket == 0 ||
agData.mDataFormat.mFramesPerPacket ==

);

if (isFormatVBR) { // 2
agData.mPacketDescs =
(AudioStreamPacketDescriptionx) malloc (
agData.mNumPacketsToRead * sizeof (AudioStreamPacketDescription)
D3
} else { // 3
agData.mPacketDescs = NULL;
}

1. 202 utQ! H|o|Ef Z8H0| VBR 2IX| CBR 2IX| AA}tstct. VBR H|0|E{2tH bytes-per-packet EE+ frames-
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UInt32 cookieSize = sizeof (UInt32); // 1 1. of= 27| Mjo|E|el =M 37|2 MA,
bool couldNotGetProperty = // 2

AudioFileGetPropertyInfo ( // 3
Engt'al.:m/i\uglOFll?M CookicDat x g 3. AudioFileGetPropertyInfo:

udioFilePropertyMagicCookieData, L .
&cookieSize, perEe // 6 AudioFile.h header filed| &2l %[0 U

y U /" 2. 54 ghel 2718 Ech

if (!couldNotGetProperty && cookieSize) { // 8 5. The property ID representing an audio
charx magicCookie = o . .
(char *) malloc (cookieSize); file’s magic cookie data.
. 6. On input, o0i2& 7| H|o|E{ 2| =X F7|.

AudioFileGetProperty ( // 9 Al
agData.mAudioFile, // 10 On output, & =7].
kAudioFilePropertyMagicCookieData, // 11 7. Uses NULL to indicate that you don’t
&cookieSize, // 12 ) .
magicCookie // 13 care about the read/write access for the

)i property.

AudioQueueSetProperty ( // 14 8. Ol 2|2 otedo| ofx FI[E 7HX| 1 Lot
agData.mQueue, // 15 a slCts 2]
kAudioQueueProperty_MagicCookie, // 16 ‘—’ H=22lE gest 7t =
magicCookie, // 17 9. AudioFileGetProperty & :

y cookieSize Ji AudioFile.h header fileol] Ho|=lof Q)

. . 5. XHE &M s 202 ZaolM 71

free (magicCookie); // 19

2c}, of7|ME 20| ntlol ofz| 77| gt
2 7t™ 2.




Set a Magic Cookie for an Audio File

UInt32 cookieSize = sizeof (UInt32); // 1
bool couldNotGetProperty = // 2
AudioFileGetPropertyInfo ( // 3
agData.mAudioFile, // 4
kAudioFilePropertyMagicCookieData, // 5
&cookieSize, // 6
NULL /77
D8
if (!couldNotGetProperty && cookieSize) { // 8 13. On output, the audio file’s magic cookie.
charx magicCookie = . sl x| 5|
(char %) malloc (cookieSize); 14. AudioQueueSetProperty g5 : X|&E
= 1o o M5 = o
AudioFileGetProperty ( // 9 Sd @48 22 7ol dgech o7IME 26
agData.mAudioFile, // 10 Q mtof|AM elo] 2 oz F7| Zr2 Otz AN
kAudioFilePropertyMagicCookieData, // 11 _
&cookieSize, // 12 st QAct.
magicCookie // 13
AudioQueueSetProperty ( // 14
agData.mQueue, // 15
kAudioQueueProperty_MagicCookie, // 16
magicCookie, // 17
cookieSize // 18
):
; free (magicCookie); // 19

® Allocating and priming audio queue

buffers for playback

- U3 MME 2O 2 FoA QO 7 HEHES EH|stEt D XA|5t, FH|E HHE ZHo|AH g4 MMS Al
ztsiet,
agData.mCurrentPacket = 0; // 1
for (int i = @; i < kNumberBuffers; ++i) { // 2
AudioQueueAllocateBuffer ( // 3
agData.mQueue, // 4
agData.bufferByteSize, // 5
&aqgData.mBuffers[i] // 6
):
HandleOutputBuffer ( // 7
&aqgData, // 8
agData.mQueue, // 9
agData.mBuffers[i] // 10
);
}

1. Sets the packet index to 0, so that when the audio queue callback starts filling buffers (step 7) it starts

at the beginning of the audio file.
2. Allocates and primes a set of audio queue buffers.
3. The AudioQueueAllocateBuffer function creates an audio queue buffer by allocating memory for it.
4. The audio queue that is allocating the audio queue buffer.
5. The size, in bytes, for the new audio queue buffer.
6. On output, adds the new audio queue buffer to the mBuffers array in the custom structure.
7. The HandleOutputBuffer function is the playback audio queue callback you wrote.
8. The custom structure for the audio queue
9. The audio queue whose callback you re invoking.
10.The audio queue buffer that you’re passing to the audio queue callback.




Set an Audio Queue’s Playback Gain
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Float32 gain = 1.0; // 1
// Optionally, allow user to override gain setting here
AudioQueueSetParameter ( // 2
agData.mQueue, // 3
kAudioQueueParam_Volume, // 4
gain // 5
);
1. Sets a gain to use with the audio queue, between 0 (for silence) and 1 (for unity gain).
2. The AudioQueueSetParameter function sets the value of a parameter for an audio queue.
3. The audio queue that you are setting a parameter on.
4. The ID of the parameter you are setting. The kAudioQueueParam Volume constant lets you

set an audio queue’s gain.
5. The gain setting that you are applying to the audio queue.
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1. Sets a flag in the custom structure to indicate

agData.mIsRunning = true; // 1 that the audio queue is running.
2. The AudioQueuestart function starts the
AudioQueueStart ( // 2 audio queue, on its own thread.
agData.mQueue, // 3 3. The audio queue to start.
NULL // 4 4. Uses NULL to indicate that the audio queue
)5 should start playing immediately.
5. Polls the custom structure’s mIsRunning field
do { // 5 regularly to check if the audio queue has
CFRunLoopRunInMode ( // 6 stopped.
Igcgg{unLoopDefaultMode, ;; g 6. CFRunLoopRunInMode gF: 2C|2 7 ABE
- ’

£ Z &5t /= run loops A&lsto},
7. Uses the default mode for the run loop.
. run loope| A& A|Z+E 0.25 22 MA.

false // 9
);
} while (agData.mIsRunning);

[e]

9. false: 0| run loop= 0.25% IS¢t X5 A%
CFRunLoopRunInMode ( // 10 =|ojotgt &g ool
kCFRunLoopDefaultMode, 10.2C002 F7t+ IX|E =oll= o] run loopE & 2
1, A AMAIFA S 7N Fo|H 2O F HEH7
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Clean Up After Playing

®  When you’re finished with recording, dispose of the audio queue and close the audio file.

AudioQueueDispose ( /71
agData.mQueue, // 2
true // 3
o
)3
AudioFileClose (agData.mAudioFile); // 4
free (aqgData.mPacketDescs); // 5

1. The AudioQueueDispose function disposes of the audio queue and all of its resources, including its
buffers.

2. The audio queue you want to dispose of.
. Use true to dispose of the audio queue synchronously.

. Closes the audio file that was played. The AudioFileClose function is declared in the AudioFile.h
header file.

5. Releases the memory that was used to hold the packet descriptions.
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