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Audio Session Basics

Why Does iOS Need to Manage Audio!?
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Audio Session Basics

What Is an Audio Session!?

® Audio Session
QL WY FME st o

- 02

v 2C|@7} /2

2| 0] M 2] 2C|2 2| % (audio intention) S
=4 | F50| = ofof st=X|

Z2|7|0| M2} iPhone OS Al0| 2| F 7%}

Feo7| ?lsh ALE

v 227t A5 &gl 8% HF0{of sh=XA]

e gy
v iPodzt Z2 CHE L2271 F4le
0{0F St=%|

HESI AR} 5= O E 2 AR E=E A E |

0{Z 2] audio session=

23} (activate) =/ 0{OF S5t 11

interruption: M7 Ae{ AL, LEo| 22
mjet 20| 2L 2 MMo| HlgtAdst=l= A

CI27} ARk o) A%

sl A xHedo| EAHL F=0]

ZZ2|Ao|MO| F=5H X2 2 5Lt M 9| audio sessionsS &

o
/
- Audio Session2] ‘?‘é% HEZ0| =5 = =9 2 E audio =0 &S O|A

ML} etgto| 22l [[H
b0 X} Sh= 01§9| audio session (’:“\l
| 2A 5t (deactivate) =| 0{ OF &t ,{ / ,& :

\ I/
¥ <

s 0II

Audio Session API= interruption= 2HOtXf2|
nl |:||. I_'—— I:lI-I:l-IC> x-”_._
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What Is an Audio Session Category!?

® Audio Session Category
. ofZalAo|Mel 22 YelsS THsy| A AF 7|

- i0Sol|l= 67 2] ZHE|LIE|7H E= XY

If yes,
CHE Ol S0lM 2 2027
X FSotH= olE2 A
ZEo BH MY

If yes,
AR RS A9
XNE FZo2 Md-st
Hrh A3 2l0| Hz2g
i 2Cj2E 47 E

If yes,
202 input(=52) 2t
output(ZH44)0| & &

Silenced by the
Ring/Silent switch
and by screen
locking

Allows audio
input (recording)
and output
(playback)

Allows audio
from other
applications

Category identifiers*

AVAudioSessionCategoryAmbient
Yes Yes Output only
kAudioSessionCategory_ AmbientSound

AVAudioSessionCategorySoloAmbient

Yes No Output only <4 Default

kAudioSessionCategory_ SoloAmbientSound

No by default;

AVAudioSessionCategoryPlayback yes by using
. . . No . Output only
kAudioSessionCategory MediaPlayback override
switch
AVAudioSessionCategoryRecord No (l:ecordirl_g
continues with the No Input only

kAudioSessionCategory_RecordAudio screen locked)

No by default;
AVAudioSessionCategoryPlayAndRecord in
. . No ves by using Input and output
kAudioSessionCategory_ PlayAndRecord override
switch
AVAudioSessionCategoryAudioProcessing N No input and no
N o

kAudioSessionCategory AudioProcessing 6 output
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Audio Session Default Behavior

® Default Behavior
- AIEXIIHIRES AYXE £330 7HMH71H = F50| Elch

= |
- ALEX7} sleep/wake HES =8 AT 2IS HOHL Ats & a AlZHo] X[LHH QL2+
o| Zlct.

- 22027t Al"*ilﬁ’i% o, 7[7]2] ctE 2| 20]o] MU= )= iPod 20 2)= F20] &

e Default Audio Session@ Z £t 0

o AEAPL 2C2= ofF2|7ojMdE Al So|2
o FHFO| X|H+HM auto-lockA|ZH0| E|O] AFEI2 £
o AFZIO| AL AlEsHA Aol =/ Stz H

AVAudioSessionCategoryPlayback 7}E| 12| & At
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How the System Resolves Competing Audio Demands

o 222 MM =&

Core Audio, this is

SpeakHere application.

| am requesting
activation.

A%H:iPodo] Ola] XHM = T Qi SoF Cf 2 of
Za|70|H0| 2LI2E ALZ 3| AE A

(=)
2 =2 o T

Review List:
E’l/ 5p¢akHcre

- _ category-
|. SpeakHere AppO| 2LC|2 MMl 2MSIE ﬁ:‘;ﬁfﬁrfa&'gf
LA (AppO| == HL Appoll A Z2]0] HE applcations.

Core Audio

S AFR2XI7} S of) - Sowtee ) =

L O e
Core Audio. | have deactivated
2. 2|2 Mof T

XM= FIH| 2| E 7K 2 your audio session.
Core Audio7| 2435t 2 o% 1124 (SpeakHere
App2 CHE 2LC(2E #2222 St== FHH 2
2| & ALD)

SpeakHere application,
this is Core Audio. Your
audio session has
been activated.

3,4. Core Audio”| iPod App2| 2C|2 MMZ
O
=

HlZdst AlZ7|3, 202 Ads HE

Core Audio” | SpeakHere App2| 2C[2 MM

5 Core Audio
S gAdstetm MAMS AR
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The Two Audio Session APls

e AVAudioSession class (AV Foundation frameworkA}-&)

- 2002 M 2| Core Setol| 2= M S 3= Objective-C API

- MM2 LAH2E ZIISHCAPIE 20| E2|=[0] Z7|57F A=K of

jo

)

- Sample ratel} channel count2t ZF0| St=%J[012| configuration= B 5t11, 2|2 interruption=

CtF7| 2|5l delegate methodE AIE (A M, === St= S0l 0{HEH L2 7|&=S ALEst= 0]
delegate methodE ALSE T+ AUS

® Audio Session Services
- 2202 MM 2| 2 E basic,advanced 7| =2 M2 E M[ESH= full-featured C API
- interruption= 7| 2|t callback AL &S XS

O] =7}X| API= mix & matchstA| & 7}=510
MZ 28 stH S &=
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Developing with the Audio Session APIs
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Configuring the Audio Session

Initializing the Audio Session

o O{EZ[AHO|M 7= Al A|AEIZ audio session objectE XS

o MAMo| SEtsl7| Mol BHEA| 7|5}

e AudioSession class AF=ZA|

// implicitly initializes the audio session
AVAudioSession session = [AVAudioSession sharedinstance];

e Audio Session Service AF=A|

- AudioSessionlnitialize function@ 2 HA|A X7|&E A2 5= LLOL MM ZEE 7}
- 2HIA O 2 main controller classH|A HA|AM Q| @C|2 MM =7(|5HE =3l
AudioSessionlinitialize (
NULL, // inRunLoop NULL = default run loop
NULL, // inRunLoopMode NULL = default run loop mode
interruptionListenerCallback, // ininterruptionListener
userData // inClientData




Configuring the Audio Session

Activating and Deactivating the Audio

o A|AHIO| {Z2|F|o|Mo| AlSH=E ] RC|2 MMS &MSls
Ol Apple2 MM S HAIH oz EM5latdg A

o viewDidLoadZ2 MZXMoZ 2M35| E|U=X| OlHX| HAE

e AudioSession class AFZA|

NSError *activationError = nil;
[[AVAudioSession sharedinstance] setActive: YES error: &activationError];

- DeactivateE ¥ HM = setActiveE No = A A

e Audio Session Service A=A

OSStatus activationResult = NULL;
result = AudioSessionSetActive (true);

- DeactivateE 2|l A= AudioSessionSetActiveS false2 A A




Configuring the Audio Session

Choosing the Best Category

® TJo pick the best category

If essential,
W2 S A9X|7t RS0|0{ T RMAS X|#sHE Fhe Dl M
/ AVAudioSessionCategoryPlayback

o S2|#H[0] 9o M 2L 27t &/ HeBh
\If peripheral,
WRS A9%7} 220|¢ 2r2F 20| 5= FE|na| Me
AVAudioSessionCategorySoloAmbient

If AR app &Al3H A,
iPod2| 2C|27} 0|0 R{M =T JAME S22 =20 A2
s = YA 71E QL 27} Al XM SHA| St

TS5tAL 5= o EE|AH 0[] 2O 22}
AVAudioSessionCategoryAmbient

=2 =L U= 2Lt

20| A= 0fof 3=}




Configuring the Audio Session

Setting the Category

e AudioSession class AF=ZA|

NSError *setCategoryError = nil;
[[AVAudioSession sharedlnstance]

setCategory: AVAudioSessionCategoryAmbient error: &setCategoryError]; //ZHE|12] X[H

if (setCategoryError) { /* handle the error condition */ }

e Audio Session Service AFZA|

UInt32 sessionCategory = kAudioSessionCategory_AmbientSound;

AudioSessionSetProperty (
kAudioSessionProperty_AudioCategory,
sizeof (sessionCategory),
&sessionCategory

. M2 Etelo] Unt322 Molstn 2|2 MAMof M5t Asts AlHX=
2. AUst= 2L MM HM7S s AR

3. HMtel 37|

4. FiH|112]
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Handling the Audio Session

The Interruption Life Cycle

Interruption callback

i K
User taps invoked (when phone

call arrives) — — Interruption callback
| —_
pray outton invoked (when user
User taps ignores call)
application icon — l’ U[sef l;a‘t)ts
! ! | stop button
- . . ; B 7y 7
A ofZ2|Ao|MES 2|5t Your audio session [ é //A %

A L_—l L A'”A:I mterruptlon 9—' Phone call ‘-— User ignores

WD

= Il
A|7_S|F I—i 7|— =9 phone ca

oO|HIE ':._Uﬂ% A0 Phone audio session V////////////////////// '7/////////////%

Time

] % Inactive | Active
XA ofZ2|A|o| 0| M3} aEjo|1n, LUt MM =

et de{2Ch Al A2 & ofE2]7ojd el 2O s 24zt
AMARI2 202 MM S d|gdst A2, o] A|lFolAM 20|22 ofF2|7H[o[M 2] M2 HX|
AlABIE 2002 ofZ2|7o|Mo| d] & stet AZ X|A|SEHA] interruption listener callback function(or

_7<

interruption started delegate method)= =&
callback(or delegate method)= & &5t MM Z F[ &l
Ex) ALZAL QIE{H[O|AE AH[0|E SHALE HHE X|FHoi|AM ChA| X451
Ot ALZ A} interruptions oA e f(HEVF A= AS FAISE WS MESt= A)

A|AE2 interruptionO| B2 E WS X|A|SEHAM callback EE= delegate methodE =&
b

arrives -
}

@

7. callback tE= delegate method”| interruptionO| S Z = Al M HTE HMZ F[&

8. (¢l 2l

Ex) ALE XA} QIE{H|O|AE |0 Est, 2L 2 MM Z R &Mt AH S CHA| A|Z
Ol = LUK 2)2H 6 CHA[O| A interruptionO| S| == 2 CHAI AFS X7 HSHE
get=2 42 o Ze|Ao| 2 S|

17




Handling the Audio Session

Audio Interruption Handling Techniques

e interruptionOf| B3 35t7| et FIIX| E 2

- Objective-C interruption delegate methodS & (simpler & fit better)

- C-based interruption callback function2 XM (BA|H2 2 QL2 MM =735 =&

o 20|22 MM interruption S Hlst= A=

After interruption * Check whether resumption of audio
starts process is supported

* Save state and context

* Update user interface

After interruption ¢ Restore state and context
ends * Reactivate audio session
* Update user interface




Handling the Audio Session

Handling Interruption Using Delegate Method(1/3)

St= AH

e AVAudioSession2| AVAudioSessionDelegate A&

- begininterruption (Ct= &ol| = 2= &)

bk O
v 2002 MMo| SEHE =0
v ®Xf of{EZz[Ao|Mo| & B2 =2l & A2 718504 O] methodE T+ (ASAIZ 222 Ast
HiQtS mi et ZH0l)
ex) 0| Z 2|70 M9 CtZ F& Al, AFS XL} interruption2| { X[ MFE] X HO| A|&Z == AZ A€
8%, & XY file frame number2} file identifierS X &t

M|

Ll

ok

- endInterruption

v 2C|2 MM interruption0| ZEE Fof| E&.8IEA| 2C]|
|

(AVAudioPlayer or AVAudioRecorder ZHHM| = Ats2 2 2C

e AVAudioPlayer or AVAudioRecorder class A2 5t= 2
- audioPlayerBeginInterruption QL MMo| AfME| = ZEot ZhiZdS u| =5
- audioPlayerEndInterruption XA interruption0| ZSE2ERUS W =&
- audioRecorderBegininterruption 22C|2 M[MO| 58 =5 SIS M £
- audioRecorderEndInterruption =& interruptionO| SE2ERUS | =&

21H|O|X| MEZEZE =TT




Handling the Audio Session

Handling Interruption Using Delegate Method(2/3)

e Using the AVAudioSessionDelegate Protocol A& 0O
- beginInterruption
v 2202 Mdo] stE ol ==

- endInterruption

v 2C|2 MM interruption0] S2E Fol| =&

-(void) begininterruption { //2C|2 MMo0| interrupted =AU il
if (playing) { /| F S ol2tH
playing = NO; /] R AKX

interruptedWhilePlaying = YES;
[self updateUserinterface];

}

NSError *activationError = nil;
-(void) endInterruption { //interruptionO| S 2= ol
if (interruptedWhilePlaying) {

[[AVAudioSession sharedinstance] setActive: YES error: &activationError];
[player play];
playing = YES;
interruptedWhilePlaying = NO;
[self updateUserinterface];

}

20




Handling the Audio Session

Handling Interruption Using Delegate Method(3/3)

® Using the AVAudioPlayer Class A& 0

- audioPlayerBegininterruption LLL2 MMO| ZME= Set SHEJs W =5
- audioPlayerEndInterruption XA interruptionO| ZSEE[YS W &

- audioRecorderBegininterruption <2C|2 MM0| 55 =5 SEEJS W EE

2
- audioRecorderEndInterruption == interruption0| SEEUS | ==

-(void) audioPlayerBegininterruption: (AVAudioPlayer *) player {
if (playing) {
playing = NO;
interruptedOnPlayback = YES;
[self updateUserinterface];

}

- (void) audioPlayerEndinterruption: (AVAudioPlayer *) player {
if (interruptedOnPlayback) {
[player prepareToPlay];
[player play];
playing = YES;
interruptedOnPlayback = NO;
}

21




Handling the Audio Session

Handling Interruption Using a Callback Function(1/3)

® Audio Session Service2| AudioSessionlnterruptionListener callback
prototype A& St= &Y

typedef void (*AudioSessioninterruptionListener) (
void *inClientData,
UInt32 ininterruptionState

);
® Two Interruption State

- kAudioSessionBeginInterruption
v 202 MM2 X5 2 SHEUL H[2dE E

=
v OEZ2|Ao|Mo| BEREV| M, 28t HE S T=&St7| St interruption callbackS AHE:

- kAudioSessionEndInterruption
v Interruption0| Z= E

o) ALBAITL Ui 2= HEHE TAIE HS MEHUYS O, callbackS TS KAISE 20|12 ML XY

gse Ag M
e Callback AFZ Al,interruption= X| & St= 37} X[ BI
- Define interruption method (CH= &0l AHl%)
- Define a callback function (Ct= 201 A|=)

- Register the callback function with audio session (12| 0| X[ 2| F=HmM| T = F1)

22




Handling the Audio Session

Handling Interruption Using a Callback Function(2/3)

® Defining Interruption Methods
- Interruption-begin, interruption-endA| & A8t M Z F[S}H| SH= method T+

-(void) resumePlayback {

UInt32 sessionCategory = kAudioSessionCategory_MediaPlayback; /] 1

AudioSessionSetProperty ( /] 2
kAudioSessionProperty_AudioCategory, /] 3
sizeof (sessionCategory), /] 4
&sessionCategory /]5

);

AudioSessionSetActive (true); /] 6

[self.audioPlayer resume]; /] 7

1. MM FHEII2| M 2|, media playback ZHE| 12| A XL Z =T[5} (kAudioSessionCategory_MediaPlayback : 2 C| 2
Mol 2detEoiUS M, E2| CHE QERE F22E H3)

AudioSessionSetProperty & T X| & E 54 7LZ assign

Audio session property
49| Alo|=

ERSCIE N
2L M gzt

audioPlayer ZHH| 2| resume &+ =&

N O vl M WN

23




Handling the Audio Session
Handling Interruption Using a Callback Function(3/3)

® Defining an Interruption Listener Callback Function

- 27H9] interruption state®| Ht-25}= function™ 2|

void interruptionListenerCallback (

void *inUserData, // 1
UInt32 interruptionState /]2
) {
AudioViewController *controller = (AudioViewController *) inUserData; /] 3
if (interruptionState == kAudioSessionBeginlnterruption) { /] 4
if (controller.audioRecorder) {
[controller recordOrStop: (id) controller]; // 5
} else if (controller.audioPlayer) {
[controller pausePlayback]; // 6
controller.interruptedOnPlayback = YES; /17

}
} else if ((interruptionState == kAudioSessionEndInterruption) &&
controller.interruptedOnPlayback) { // 8
[controller resumePlayback]; controller.interruptedOnPlayback = NO;

1. 2002 MMdg Z7(33s i M3 == o5 2] ZQlE

2. Interruption state

3. AudioViewController Z{ x| Z=7|5}

4. Iftrue, 2C|2 MM interruptionO| 2t A[ZHE|[I 11 2O 2 A Mo|H ==0| 2f HX| =

5. FALE =3 %, recoding bufferE flushot 11, M X| & MEfE HOIF = ALE AL QI E{HO|AE update
6. IfAS MM Z, A MEjE ME st DX E MEE H0{F = AFS X} Q10| AE update

7. XMoo OIA|7H OE =CHEl 28 X A5t flag A MA

8.

If interruptionO| M7 =[ACHH, 0{ Z2|F)0[d 2] 2L 2 CHA] XY




Handling the Audio Session

OpenAL and Audio Interruption

e AVAudioSession delegate method EE+ interruption listener callback
function2 £ 9

e Interruption == HF=A| OpenAL contextO| Al CHF0{0} &

=

void openALlnterruptionListener (
void *inClientData,
UInt32 inInterruptionState

) {
if (inInterruptionState == kAudioSessionBegininterruption) {
alcMakeContextCurrent (NULL); //disable context
} else if (inInterruptionState == kAudioSessionEndInterruption) {
alcMakeContextCurrent (myContext); //set active context
}
/| other interruption-listener handling code
}
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