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•  Audio Queue Services
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- Fine-grained timing control to support scheduled playback and synchronization.
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•  Audio Queue
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•  All audio queues have the same general structure
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Figure 1-1  A recording audio queue
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Figure 1-2  A playback audio queue
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•  An audio queue buffer is
■  a data structure

■  of type AudioQueueBuffer
■  as declared in the AudioQueue.h

• mAudioData
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■  To allocate a buffer when you call the AudioQueueAllocateBuffer function

■  To release buffers AudioQueueDispose function

typedef struct AudioQueueBuffer {
    const UInt32   mAudioDataBytesCapacity;
    void *const    mAudioData;
    UInt32         mAudioDataByteSize;
    void           *mUserData;
} AudioQueueBuffer;

typedef AudioQueueBuffer *AudioQueueBufferRef;
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Figure 1-3  The recording process

1.  The audio queue fills a buffer with acquired 
data.

2. The first buffer has been filled. The audio queue 
invokes the callback, handing it the full buffer
(buffer 1).

3. The callback writes the contents of the buffer to 
an audio file. The audio queue fills another buffer 
(buffer 2) with freshly acquired data.

4. The callback enqueues the buffer 1 that it has 
just written to disk, putting it in line to be filled 
again.

5. The audio queue again invokes the callback, 
handing it the next full buffer (buffer 2).

6. The callback writes the contents of this buffer 2 
to the audio file.
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Figure 1-4  The playback process

1.  The application primes(M»\¡ j%) the 
playback audio queue and invokes the callback 
once for each for each of the audio queue buffers, 
filling them and adding them to the buffer queue.

2. Priming ensures that playback can start instantly 
when your application calls the AudioQueueStart  
function.

3. The audio queue sends the first buffer (buffer 1) 
to output.

4. The first buffer has been played, the playback 
audio queue enters a looping steady state. The 
audio queue starts playing the next buffer (buffer 
2).

5. The audio queue invokes the callback, handing it 
the just-played buffer (buffer 1).

6. The callback fills the buffer from the audio file 
and then enqueues it for playback.
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AudioQueueInputCallback (

    void                               *inUserData,
    AudioQueueRef                      inAQ,
    AudioQueueBufferRef                inBuffer,
    const AudioTimeStamp               *inStartTime,
    UInt32                             inNumberPacketDescriptions,
    const AudioStreamPacketDescription *inPacketDescs

);

Parameter Description

inUserData
• �6� Ð� � bÝ5¤ nÔ ´dG (� �æ Ì|Ö �¶ÅG �I
Ó# ß¦Õ
• *� �6� Ü§ �Å(AudioFileID type)� audio data ßP ´dG ßè

inAQ • ¥ Ïa èyG íÉæ �6� Ð

inBuffer
• an audio queue buffer. Ü§D ±¯ç oD� +¥ÕG (� «%.
• +¥Õ ßP  Ì|Ö �¶Å� ½´0 ßP(inUserData parameter)
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inStartTime • bÝ �� «# Ä páL +¥Õ¤ páL }�.
• for basic recording, callback doesn’t use this parameter.

inNumberPacketDescriptions • the number of packet descriptions in the inPacketDescs parameter.

inPacketDescs • set of packet descriptions corresponding to the samples in the buffer.
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AudioQueueOutputCallback (

    void                  *inUserData,
    AudioQueueRef         inAQ,
    AudioQueueBufferRef   inBuffer

);

Parameter Description

inUserData

• a custom structure that you’ve set up to contain state information for the 
audio queue and its buffers.
• an audio file object(AudioFileID type), audio data format information.
• Ïa èy�r# ¥ �¶Å UbG ¥�ä� ì° �6�½ ¨�#½G 
�½ä� «�� æ%.

inAQ • audio queue that invoked the callback.

inBuffer • �6� Ð�  
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•  Audio Queue Services#
■ �6� ßP � cî¥ ã�ç 9 Í,¡ ï�æ%.

■ sË0 Í,¥ «�N äW, £��r# �ä# Í,¥W [�¥4½ ï
�ç y «¢

•  .­ �I
■ � �6� Ð# ¬�N¤ �6� ßP¡ �½� «¢(in 

AudioStreamBasicDescription �¶Å).

■ When specify the format in mFormatID field , the audio queue uses the 
appropriate codec.



avTouchController Ò?|Using Codecs and Audio Data Formats

Figure 1-5  Audio format conversion during recording

•  A recording audio queue makes use of an installed codec
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Figure 1-6  Audio format conversion during playback

•  A playback audio queue makes use of an installed codec
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•  Audio queue life cycle

■  using 6 functions declared in AudioQueue.h

State Description

Start(AudioQueueStart) • call to initiate recording/playback.

Prime(AudioQueuePrime)
• for playback, call before calling AudioQueueStart to ensure that here is data 
available immediately for the audio queue to play.
• not relevant to recording.

 Stop(AudioQueueStop)

• call to reset the audio queue and to then stop recording/playback.
• .� or l.� mode:
■ Synchronous stopping happens immediately, without regard 

for previously buffered audio data.
■ Asynchronous stopping happens after all queued buffers have 

been played or recorded.

Pause(AudioQueuePause)
• call to pause recording/playback without affecting buffers of resetting the 
audio queue.
• to resume, call the AudioQueueStart function.

Flush(AudioQueueFlush) • call after enqueuing the last audio queue buffer.

Reset(AudioQueueReset) • call to immediately silence an audio queue, remove all buffers from previously 
scheduled use, and reset all decoder and DSP state.
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•  An audio queue has adjustable settings called parameters.

■  each parameter has an enumeration constant as its key.
■  floating-point number as its value.
■  parameters are used in playback, not recording.

•  Your application can set audio queue parameters in 2 ways

■  Per audio queue
- AudioQueueSetParameter function
- lets you change settings for an audio queue directly.
■ Per audio queue buffer

- AudioQueueEnqueueBufferWithParameters function

- lets you assign audio queue settings that art, in effect, carried by an audio 
queue buffer as you enqueue it.


