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OpenAL(Open Audio Library)

OpenAL

® s cross-platform, positional audio API included in iPhone OS.

® s the recommended technology for adding audio to games and audio features
to many other types of applications.

® OpenAL framework in iPhone OS 2.1 implements the OpenAL .| specification.
® s available in the OpenAL framework - OpenAL.framework

® on the iPhone/iPod vs. on the desktop

Roger Beep, Distortion, Reverb, Obstruction, Occlusion effects are not available in iPhone OS
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alListenerf / alListener3f / alListenerfv / alListeneri
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* Source2l Buffer, Listener= T A=

Listener: DirecXAudio?} Z+2 20|
27| slLte| listenertt 11, O] = AL XH(E2i0]|0)E 2(0O|

Buffer: the PCM sampled data itself

Source: HIH QIAEIA o0| + C} 2 HU{7} TfME = = S22 2[n|
OpenAL Buffer 1 Buffer 2
Buffers Contains “helicopter.wav” Contains “carengine.wav”
Open AL Source 1 Source 2 Source 3

Helloggter 1 Helk_o&‘p}er 2 Car1
Sources Position g; , 264, 525) Position l‘ie , 365, 45) Position (-62, 5, 89)
BufferID =1 BufferID = 1 BufferID =2
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* OpenALZ2| Buffer == DirectMusic2| Segment,
OpenAL<2| Source == audio path of that Segment

OpenAL Buffer2| 5

H MM g alGenBuffers.
MME| H o] EM get B 4=: alBuffer]f, i]2} alGetBuffer][f, i]
M S
Property Data Type Description
AL_FREQUENCY i, iv frequency of buffer in Hz
AL_BITS i, iv bit depth of buffer
AL_ CHANNELS i, iv number of channels in buffer
> 1 is valid, but buffer won't be positioned when played
AL_ SIZE i, iv size of buffer in bytes
AL_DATA i, iv original location where data was copied from
generally useless, as was probably freed after buffer
creation

Of: // Retrieve Buffer Frequency
alBufferi (g Buffers[0], AL FREQUENCY, iFreq);
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(@]
* Ao QAR A) M B alGenSources
o AAO] EMEZ get & alSourcelf, 3f, fv, i] and alGetSourcelf, 3f, fv, i]
Property Data Type Description
AL_PITCH f, fv pitch multiplier
always positive
AL_GAIN f, fv source gain
value should be positive
AL_MAX_DISTANCE f, fv, i, iv used with the Inverse Clamped Distance Model
to set the distance where there will no longer be
any attenuation of the source
AL_ROLLOFF_FACTOR f, fv, i, iv the rolloff rate for the source
default is 1.0
AL_REFERENCE_DISTANC f, fv,i,iv the distance under which the volume for the
E source would normally drop by half (before
being influenced by rolloff factor or
AL_MAX_DISTANCE)
AL_MIN_GAIN f, fv the minimum gain for this source
AL_MAX_GAIN f, fv the maximum gain for this source
AL_CONE_OUTER_GAIN f, fv the gain when outside the oriented cone
AL_CONE_INNER_ANGLE f, fv, i, iv the gain when inside the oriented cone
AL CONE OUTER ANGLE f, fv, i, iv outer angle of the sound cone, in degrees
default is 360

* source properties:

AL_POSITION fv, 3f X, Y, Z position
AL_VELOCITY fv, 3f velocity vector
AL_DIRECTION fv, 3f, iv, 3i  direction vector
AL_SOURCE_RELATIVE i, iv determines if the positions are relative to the
listener
default is AL_FALSE
AL_SOURCE_TYPE i, iv the soruce type — AL_UNDETERMINED,
AL_STATIC, or AL_STREAMING
AL_LOOPING i, iv turns looping on (AL_TRUE) or off (AL_FALSE)
AL_BUFFER i, iv the ID of the attached buffer
AL_SOURCE_STATE i, iv the state of the source (AL_STOPPED,
. AL_PLAYING, ...)
AL_BUFFERS_QUEUED i, iv the number of buffers queued on this source
AL_BUFFERS_PROCESSED i, iv the number of buffers in the queue that have

been processed

the playback position, expressed in seconds
the playback position, expressed in samples
the playback position, expressed in bytes

AL_SEC_OFFSET f
AL_SAMPLE_OFFSET f
AL_BYTE_OFFSET f
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* Read Only (alGetSourcei)
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* source S ME 0f:

alGetError(); // clear error state
alSourcef (source([0],AL PITCH,1.0f);
if ((error = alGetError()) != AL NO ERROR)

DisplayALError ("alSourcef 0 AL PITCH : \n", error);
alSourcef (source[0],AL GAIN,1.0f);
if ((error = alGetError()) != AL NO ERROR)

DisplayALError ("alSourcef 0 AL GAIN : \n", error);
alSourcefv (source[0],AL POSITION, source(OPos);
if ((error = alGetError()) != AL NO ERROR)

DisplayALError ("alSourcefv O AL POSITION : \n", error);
alSourcefv (source[0],AL VELOCITY, source(OVel);
if ((error = alGetError()) != AL NO ERROR)

DisplayALError ("alSourcefv 0 AL VELOCITY : \n", error);
alSourceil (source[0],AL LOOPING,AL FALSE);
if ((error = alGetError()) != AL NO ERROR)

DisplayALError ("alSourcei 0 AL LOOPING true: \n", error);
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* OpenALZ ZZe2fUstei™ ek =2 171 2| Listener A= *A0{0} &
* Listener £ set/get &==: alListener][f, 3f, fv, i] and alGetListener][f, 3f, fv, i] :

Property Data Type  Description
AL_GAIN f, fv “master gain”

value should be positive
AL_POSITION fv, 3f, iv, 3i X, Y, Z position
AL_VELOCITY fv, 3f, iv, 3i  velocity vector

AL_ORIENTATION fv,iv orientation expressed as “at” and “up” vectors




* OpenAL uses a left-handed coordinate system.

Negative z values, in OpenAL, descend into the screen.

* DirectX uses a right-handed coordinate system.

Negative z values, in DirectX, go out of the screen.
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° Inltlahzatlon (oalTouchU| ocalPlayback.m)

I ZHA| : opening a device
2CHA| - (1A S Al) a context is opened on that device

0|2 4 listener, various sources, buffers& C}& 5= RJLC}.

// Create a new OpenAL Device

// Pass NULL to specify the system’s default output device
device = alcOpenDevice(NULL);

if (device != NULL)

{
// Create a new OpenAL Context
// The new context will render to the OpenAL Device just created
context = alcCreateContext(device, 0);
}

- Ssgs ’{1_1—1 AMoO| 7}& oiX slof & 2t ofje] AtEfE 0L E 2™ alGetErrorE AFS
- HE =5 MMS7| 2|5l alGenBuffers& =&

// Create some OpenAL Buffer Objects

alGenBuffers(1l, &buffer); // (NUM_BUFFERS, g_Buffers)

if((error = alGetError()) !'= AL_NO_ERROR) {
NSLog(@"Error Generating Buffers: %x", error);
exit(1);

* Error Handling
gt 1 sh=9| 2|E Zto| AL_FALSE QIX

[mm =
HH 2: g+ =F F alGetError() FTE EF5104 o2 Z=EE Loti= WY

Error Code Description

AL_NO_ERROR there is not currently an error

AL_INVALID_NAME a bad name (ID) was passed to an OpenAL function

AL INVALID ENUM an invalid enum value was passed to an OpenAL function
AL INVALID VALUE an invalid value was passed to an OpenAL function

AL INVALID OPERATION the requested operation is not valid
AL_OUT_OF_MEMORY the requested operation resulted in OpenAL running out of
memory
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// Create some OpenAL Source Objects

alGenSources(1, &source);

if(alGetError() != AL_NO_ERROR) {
NSLog(@"Error generating sources! %x\n", error);
exit(1);
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* Sources AjA4

- (void)startSound

ALenum error;
NSLog(@"Start!\n");

// Begin playing our source file
alSourcePlay(source);

if((error = alGetError()) != AL_NO_ERROR) {
NSLog(@"error starting source: %x\n", error);
} else {

// Mark our state as playing (the view looks at this)
self.isPlaying = YES;

b

* Sources M X|

- (void)stopSound

{
ALenum error;
NSLog(@"Stop!!\n");

// Stop playing our source file

alSourceStop(source);

if((error = alGetError()) != AL_NO_ERROR) {
NSLog(@"error stopping source: %x\n", error);

} else {
// Mark our state as not playing (the view looks at this)
self.isPlaying = NO;
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* Exit (uninitializing OpenAL)

- (void)teardownOpenAL

// Delete the Sources
alDeleteSources(1, &source);
// Delete the Buffers
alDeleteBuffers(1, &buffer);

//Release context
alcDestroyContext(context);
//Close device
alcCloseDevice(device);

oal Touch Application

ailCarrier & 12:06 AM = E E % %7_(_! O:[ |O=! _-|| %@ Eﬂl-% XHAO

01240] HOIX| 4Lt 7}7bi x| el

N otz z| 2|1 shitol S2ls &

S

>~

2= RAd/EX HE

Hi Z 2 ON/OFF

Music Tilt Listener
n Tilt Listener 27 HA ON/OFF
orr ] (AR ZITI0IM MA| )




oalTouch Classes

Groups & Files

¥ i oalTouch

V| |Classes
J MyOpenALSupport h

@ MyOpenALSupport 22| A : OpenAL & taskS 2st 22
oalPlayback = 2H A : OpenALEHZ 0f| M audio playback ZH | &

Zolstr| flgt Fefix

J oalPIayback o
L calPlayback.m__

ocalSpatialView Z 2l A : SZF viewZ{ | & H 2|517| {5t S~

|| Other Sources

Ej oalTouch_Prefix.pch oaITouchAppDeIegate = EH A O'I E'.l ;'” 0 | Mo E'.l 7'” 0[ E

] [m| main.m \
[ Resources .
= main Z2iA

V| __|Frameworks .
> 9 AVFoundation.framework
» §% MediaPlayer.framework
> 9 QuartzCore.framework
» §% CoreGraphics.framework
> §= OpenAL.framework | - . OpenAL = E'” ‘CIJ’-I =1
» §= AudioToolbox.framework
> §% UIKit.framework
» §% Foundation.framework
b | Products
» @) Targets
b </ Executables
v ( Find Results
> [J%] Bookmarks
> seMm L_‘I'
‘ Project Symbols
¥ [i&] Implementation Files
» (@ Interface Builder Files
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