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Object mandated in Media Player profile

Object mandated in Media Player/Recorder profile

MP | Object optional in Media Player profile

MR | Object optional in Media Player/Recorder profile

Implicit and mandated interface

Mandated interface

1 | Mandated interface with some optional methods, see comments.

Applicable optional interfaces

Comments for mandated interfaces with some optional methods:

Mandated only for content stored locally.

Mandated only for audio and video recording use case.
Mandated only for snapshot use case.

Mandated only for uses cases with video or image.
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Appendix E: OpenKODE Error Codes

Since OpenMAX AL shares the content pipe definition with other APIs (e.g. OpenMAX IL),

the content pipe methods return OpenKODE error codes. This appendix provides a reference
of OpenKODE error codes.

Table 16: OpenKODE Error Codes

Value Description

KD_EACCES Permission denied.
KD_EADDRINUSE Address in use.

KD_EAGAIN Resource unavailable, try again.
KD_EBADF Bad file descriptor.

KD_EBUSY Device or resource busy.

KD_ECANCELED

Operation canceled.

KD_ECONNABORTED

Connection aborted.

KD_ECONNREFUSED

Connection refused.

KD_ECONNRESET

Connection reset.

KD_EDEADLK

Resource deadlock would occur.

KD_EDESTADDRREQ

Destination address required.

KD_EDOM

Mathematics argument out of domain of function.

KD_ERANGE Mathematics argument out of range.
KD_EEXIST File exists.

KD_EFAULT Bad address.

KD_EFBIG File too large.

KD_EHOSTUNREACH

Host is unreachable.

KD_EINPROGRESS

Operation in progress.

KD_EINTR Interrupted function.
KD_EINVAL Invalid argument.
KD_EIO I/0O error.
KD_EISCONN Socket is connected.
KD_EISDIR Is a directory.
KD_EMFILE Too many open files.

KD_ENAMETOOLONG

Filename too long.

KD_ENETDOWN

Network is down.

KD_ENETRESET

Connection aborted by network.

KD_ENETUNREACH

Network unreachable.
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Value

Description

KD_ENOBUFS No buffer space available.
KD_ENOENT No such file or directory.
KD_ENOMEM Not enough space.
KD_ENOSPC No space left on device.
KD_ENOSYS Function not supported.
KD_ENOTCONN The socket is not connected.
KD_ENOTDIR Not a directory.

KD_ENOTEMPTY

Directory not empty.

KD_ENOTSOCK

Not a socket.

KD_ENOTSUP Not supported.
KD_EPERM Operation not permitted.
KD_EPROTO Protocol error.
KD_ETIMEDOUT Connection timed out.
KD_ETILSEQ Illegal byte sequence.
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Appendix F: Sample Code

This appendix provides sample code illustrating how objects can be used together to

support simple use cases. The sample code shows how to use the API and is for purposes of

illustration only - it is not intended to provide realistic application code and these code
fragments are not necessarily complete.

F.1 Audio Playback with Equalizer

/*
*  OpenMAX AL - Audio Playback with Equalizer
*/

#include <stdio.h>
#include <stdlib.h>

#include ‘“OpenMAXAL.h"
#define MAX_NUMBER_INTERFACES 5

/* Global variables. (Should be local in real application.) */
XAObjectltf engine; /* OpenMAX AL Engine */

XAObjectltf player;

XAObjectltf outputMix;

XAPlayltf playltf;

XAEqualizerltf equalizerltf;

/* Checks for error. If any errors exit the application! */
void CheckErr (XAresult res)

{
if (res '= XA RESULT_SUCCESS)
/* Debug printing to be placed here */
exit(1l);
}
}
/*
* Draws single EQ band to the screen. Called by drawEQDisplay
*/

void drawEQBand (int minFreq, int maxFreq, int level)

/* Insert drawing routines here for single EQ band. (Use
* GetBandLevelRange and screen height to map the level to screen
* y-coordinate.) */

}

/*
* Called when the display is repainted.
*/
void drawEQDisplay (void)
{
XAintl6 numBands;
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XAmillibel bandLevel ;
XAmillibel minLevel ;
XAmillibel maxLevel ;
XAmilliHertz minFreq;
XAmilliHertz maxFreq;
int band;
XAresult res;

res = (*equalizerltf)->GetNumberOfBands(equalizerltf,
&numBands); CheckErr(res);

res = (*equalizerltf)->GetBandLevelRange(equalizerltf,
&minLevel, &maxLevel); CheckErr(res);

for (band = 0; band<numBands; band++)

{
res = (*equalizerltf)->GetBandFregRange(equalizerltf,
(XAIntl6) band, &minFreq, &maxFreq); CheckErr(res);
res = (*equalizerltf)->GetBandLevel (equalizerlitf,
(XAintl6)band, &bandLevel); CheckErr(res);
drawEQBand(minFreq, maxFreq, bandLevel);
}
}
/*

* Initializes the OpenMAX AL engine and start the playback of some
* music from a file and draw the graphical equalizer

*/

void init (void)

{
XAEngineltf Enginel tf;
XADataSource audioSource;
XADatalocator_ URI uri;
XADataFormat_MIME mime;
XADataSink audioSink;
XADatalLocator OutputMix locator_ outputmix;
XAVolumel tf volumel tf;
XAresult res;
int i;
XAboolean required[MAX_NUMBER_INTERFACES];

XAlnterfacelD ii1dArray[MAX_NUMBER_INTERFACES];

XAEngineOption EngineOption[] = {
(XAuint32) XA _ENGINEOPTION_THREADSAFE,
(XAuint32) XA BOOLEAN_TRUE};

/* Create OpenMAX AL */
res = xaCreateEngine(&engine,
1, EngineOption, 0, NULL, NULL); CheckErr(res);

/* Realizing the XA Engine in synchronous mode. */
res = (*engine)->Realize(engine,
XA_BOOLEAN_FALSE); CheckErr(res);

/* Get the XA Engine Interface which is implicit */
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res = (*engine)->Getlnterface(engine,
XA _11D_ENGINE, (void**) &Engineltf); CheckErr(res);

/* Initialize arrays required[] and iidArray[] */
for (i = 0; i < MAX_NUMBER_INTERFACES; i++)
{
required[i
iidArray[i

XA_BOOLEAN_FALSE;
XA_11D_NULL;

b b
11

}

/* Set arrays required[] and iidArray[] for VOLUME and EQUALIZER
* interfaces */

required[0] = XA BOOLEAN_TRUE;
iidArray[0] = XA _11D_VOLUME;

required[1] = XA BOOLEAN TRUE;
iidArray[1] = XA_11D_EQUALIZER;

/* Create Output Mix object to be used by player */
res = (*Engineltf)->CreateOutputMix(Engineltf,
&outputMix, 2, iidArray, required); CheckErr(res);

/* Realizing the Output Mix object in synchronous mode. */
res = (outputMix)->Realize(outputMix,
XA_BOOLEAN_FALSE); CheckErr(res);

/* Get play and equalizer interfaces */
res = (outputMix)->Getlnterface(outputMix,
XA _11D_VOLUME, (void**) &volumeltf); CheckErr(res);
res = (outputMix)->Getlnterface(outputMix,
XA _11D_EQUALIZER, (void**) &equalizerltf); CheckErr(res);

/* Setup the data source structure */

uri.locatorType XA_DATALOCATOR_URI ;

uri -URI (XAchar *) "file:///music.wav";
mime . formatType XA DATAFORMAT_MIME;
mime.mimeType (XAchar *) "audio/x-wav"';
audioSource.plLocator (void*) &uri;
audioSource.pFormat (void*) &mime;

/* Setup the data sink structure */
locator outputmix. locatorType = XA DATALOCATOR_OUTPUTMIX;

locator_ outputmix.outputMix = outputMix;
audioSink.pLocator = (void*) &locator_outputmix;
audioSink.pFormat = NULL;

/* Set arrays required[] and iidArray[] for no interfaces (Playltf
* is implicit) */

required[0] = XA BOOLEAN_FALSE;
iidArray[0] = XA_1ID_NULL;
required[1] = XA BOOLEAN FALSE;
iidArray[1] = XA_11D_NULL;

/* Create the music player */

res = (*Engineltf)->CreateMediaPlayer(Engineltf,
&player, &audioSource, NULL, &audioSink, NULL, NULL, NULL,
0, 1idArray, required); CheckErr(res);
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/* Realizing the player in synchronous mode. */
res = (*player)->Realize(player, XA BOOLEAN_FALSE); CheckErr(res);

/* Get the play interface */
res = (*player)->Getlnterface(player,
XA _11D_PLAY, (void**) &playltf); CheckErr(res);

/* Before we start set volume to -3dB (-300mB) and enable equalizer */
res C*volumeltf)->SetVolumelLevel (volumeltf, -300); CheckErr(res);
res (*equalizerltf)->SetEnabled(equalizerlitf,

XA BOOLEAN_TRUE); CheckErr(res);

/* Play the music */
res = (*playltf)->SetPlayState(playltf,
XA_PLAYSTATE_PLAYING); CheckErr(res);

/* Draw the graphical EQ */

draweQDisplay();
}
/*
* Shuts down the OpenMAX AL engine.
*/
void destroy (void)
{
XAresult res;
/* Stop the music */
res = (*playltf)->SetPlayState(playltf,
XA_PLAYSTATE_STOPPED); CheckErr(res);
/* Destroy the player */
(*player)->Destroy(player);
/* Destroy Output Mix object */
(CroutputMix)->Destroy(outputMix) ;
/* Shutdown OpenMAX AL */
(*engine)->Destroy(engine);
}
/*
* Called by Ul when user increases or decreases a band level.
*/
void setBandLevel (XAintl6 band, XAboolean increase)
{

XAINntl6 numBands;
XAmillibel bandLevel;
XAmillibel minLevel;
XAmillibel maxLevel;

XAresult res;

res = (*equalizerltf)->GetNumberOfBands(equalizerltf,
&numBands); CheckErr(res);
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res = (*equalizerltf)->GetBandLevelRange(equalizerltf,
&minLevel, &maxLevel); CheckErr(res);

ifT (band >= numBands)

/* Error. Insert debug print here. */
exit(0);

res = (*equalizerltf)->GetBandLevel (equalizerlitf,
band, &bandLevel); CheckErr(res);

if (increase==XA_ BOOLEAN_TRUE)
{
/* increase the level by 1 dB (100mB) if the max supported level
* is not exceeded */
bandLevel = bandLevel + 100;
if(bandLevel < maxLevel)
{
res = (*equalizerltf)->SetBandLevel (equalizerlitf,
band, bandLevel); CheckErr(res);
drawEQDisplay();
}
}
else /* increase==false */
{
/* decrease the level by 1 dB (100mB) if the min supported level
* Is not crossed */
bandLevel = bandLevel - 100;
if( bandLevel > minLevel )
{
res = (*equalizerltf)->SetBandLevel (equalizerlitf,
band, bandLevel); CheckErr(res);
drawEQDisplay();

F.2 Audio/Video Playback

/*
*  OpenMAX AL - Audio/Video Playback Example
*/

#include <stdio.h>
#include <stdlib.h>

#include ‘““OpenMAXAL.h"

#define MAX_NUMBER_INTERFACES 5

#define MAX_NUMBER_OUTPUT_DEVICES 3

#define POSITION_UPDATE_PERIOD 1000 /* 1 sec */
#define ALPHA_OPAQUE OxFF

#define DEPTH_TOPMOST 0
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/* Checks for error. If any errors exit the application! */
void CheckErr (XAresult res)

iT (res != XA RESULT_SUCCESS)

/* Debug printing to be placed here */
exit(l);

}

void PlayEventCallback (
XAPlayltf caller,
void * pContext,
XAuint32 playevent)

/* Callback code goes here */

}

/*
Test audio/video playback from a 3GPP file.

*
*
* NOTE: For the purposes of this example, the implementation is assumed
* to support the requisite audio and video codecs. Therefore, video and
* audio decoder capabilities are NOT checked in this example.
*/

void TestAudioVideoPlayback (XAObjectltf engine)

{
XAObjectltf player;
XAObjectltf OutputMix;
XAPlayltf playltf;
XAEngineltf Enginel tf;
XAAudiolODeviceCapabilitiesltf AudiolODeviceCapabilitiesltf;
XADisplayRegionltf displayRegionltf;
XAAudioOutputDescriptor AudioOutputDescriptor;
XAresult res;
XADataSink audioSink;
XADataSink videoSink;
XADatalLocator OutputMix locator_outputmix;
XADatalLocator_ NativeDisplay locator_displayregion;
XAVolumel tf volumel tf;
XADataSource avsSource;

XADatalLocator URI uri;
XADataFormat MIME mime;

int i;

char c;

XAboolean required[MAX_NUMBER_INTERFACES];
XAlnterfacelD iidArray[MAX_NUMBER_INTERFACES];

XAuint32 OutputDevicelDs[MAX NUMBER_OUTPUT DEVICES];
XAINt32 numOutputs = 0;

XAboolean hfs_available = XA BOOLEAN_ FALSE;
XAboolean hfs default = XA BOOLEAN_FALSE;
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XAuint32 hfs_devicelD = 0;
XANativeHandle nativeWindowHandle = NULL;
XANativeHandle nativeDisplayHandle = NULL;

/* Get the XA Engine Interface, which is implicit */
res = (*engine)->Getlnterface(engine,
XA _11D_ENGINE, (void**) &Engineltf); CheckErr(res);

/* Get the Audio 10 DEVICE CAPABILITIES interface, which is also
* implicit */
res = (*engine)->Getlnterface(engine,
XA _11D_AUDIOIODEVICECAPABILITIES,
(void**) &AudiolODeviceCapabilitiesltf); CheckErr(res);

numOutputs = MAX_NUMBER_OUTPUT_DEVICES;

res = (*AudiolODeviceCapabilitiesltf)->
GetAvailableAudioOutputs(AudiolODeviceCapabilitiesltf,
&numOutputs, OutputDevicelDs); CheckErr(res);

/* Search for integrated handsfree loudspeaker */
for (i = 0; 1 < numOutputs; i++)
{
res = (*AudiolODeviceCapabilitiesltf)->
QueryAudioOutputCapabilities(AudiolODeviceCapabilitiesltf,
OutputDevicelDs[i1], &AudioOutputDescriptor);
CheckErr(res);
ifT ((AudioOutputDescriptor.deviceConnection ==
XA DEVCONNECTION_INTEGRATED) &&
(AudioOutputDescriptor.deviceScope ==
XA_DEVSCOPE_ENVIRONMENT) &&
(AudioOutputDescriptor.devicelocation ==
XA DEVLOCATION_HANDSET))

hfs_devicelD
hfs_available
break;

OutputDevicelDs[i];
XA_BOOLEAN_TRUE;

}

/* 1T preferred output audio device is not available, no point in
* continuing */
iT (Ihfs_available)

/* Appropriate error message here */
exit(l);
}

numOutputs = MAX_NUMBER_OUTPUT_DEVICES;
res = (*AudiolODeviceCapabilitiesltf)->
GetDefaultAudioDevices(AudiolODeviceCapabilitiesltf,
XA _DEFAULTDEVICEID, &numOutputs, OutputDevicelDs);
CheckErr(res);

/* Check whether Default Output devices include the handsfree
* loudspeaker */
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for (i = 0; 1 < numOutputs; i++)

{
ifT (OutputDevicelDs[i] == hfs_devicelD)
hfs_default = XA BOOLEAN_TRUE;
break;
}
}

/* Expect handsfree loudspeaker to be set as one of the default
* output devices */
if (Ihfs_default)

/* Debug printing to be placed here */
exit(1l);
}

/* Initialize arrays required[] and 1idArray[] */
for (i = 0; 1 < MAX_NUMBER_INTERFACES; i++)
{
required[i]
iidArray[i]

XA_BOOLEAN_FALSE;
XA_11D_NULL;

}

/* Set arrays required[] and iidArray[] for VOLUME interface */
required[0] XA_BOOLEAN_TRUE;
iidArray[0] XA_11D_VOLUME;

/* Create Output Mix object to be used by player */
res = (*Engineltf)->CreateOutputMix(Engineltf,
&OutputMix, 1, i1idArray, required); CheckErr(res);

/* Realizing the Output Mix object in synchronous mode */
res = (*OutputMix)->Realize(OutputMix,
XA BOOLEAN_FALSE); CheckErr(res);

/* Get the volume interface on the output mix */
res = (*OutputMix)->Getlnterface(OutputMix,
XA_1ID_VOLUME, (void**)&volumeltf); CheckErr(res);

/* Setup the audio/video data source structure */
uri.locatorType XA DATALOCATOR_URI ;

uri -URI “file:///avmedia.3gp";

mime . formatType XA_DATAFORMAT_MIME;
mime.mimeType "'video/3gpp";

mime.containerType = XA CONTAINERTYPE 3GPP; /* provided as a hint to

* the player */
avSource.pLocator = (void*) &uri;
avSource.pFormat = (void*) &mime;
/* Setup the audio data sink structure */
locator_outputmix. locatorType = XA DATALOCATOR_OUTPUTMIX;
locator_ outputmix.outputMix = OutputMix;
audioSink.pLocator = (void*) &locator_outputmix;
audioSink.pFormat = NULL;

461

COSpenMAX




/* Set nativeWindowHandle and nativeDisplayHandle to

* platform-specific values here */
/* nativeWindowHandle <a platform-specific value>; */
/* nativeDisplayHandle <a platform-specific value>; */

/* Setup the video data sink structure */
locator_displayregion.locatorType = XA DATALOCATOR_NATIVEDISPLAY;
locator_displayregion._hWindow nativeWindowHandle;
locator_displayregion._hDisplay nativeDisplayHandle;
videoSink.plLocator (void*) &locator_displayregion;
videoSink.pFormat NULL ;

/* Set arrays required[] and iidArray[] for the DISPLAYREGION
* interface (Playltf is implicit) */

required[O] XA BOOLEAN_TRUE;

iidArray[0] XA_11D_DISPLAYREGION;

/* Create the media player. pBankSrc is NULL as we have a non-MIDI
* data source */
res = (*Engineltf)->CreateMediaPlayer(Engineltf,
&player, &avSource, NULL, &audioSink, &videoSink, NULL, NULL,
1, 1i1dArray, required); CheckErr(res);

/* Realizing the player in synchronous mode */
res = (*player)->Realize(player, XA BOOLEAN FALSE); CheckErr(res);

/* Get play and displayregion interfaces */
res = (*player)->Getlnterface(player,
XA_1ID_PLAY, (void**) &playltf); CheckErr(res);
res = (*player)->Getlnterface(player,
XA_LID_DISPLAYREGION, (void**) &displayRegionltf);
CheckErr(res);

/* Setup to receive position event callbacks */
res = (*playltf)->RegisterCallback(playltf,
PlayEventCal lback, NULL); CheckErr(res);

/* Set notifications to occur after every 1 second - might be useful
* In updating a progress bar */
res = (*playltf)->SetPositionUpdatePeriod(playltf,
POSITION_UPDATE_PERIOD); CheckErr(res);
res = (*playltf)->SetCallbackEventsMask(playltf,
XA_PLAYEVENT_HEADATNEWPOS); CheckErr(res);

/* Set up display region - of size 320x240 */
res = (*displayRegionltf)->SetRegion(displayRegionltf,
0, 239, 0, 319); CheckErr(res);

/* Set up display region alpha */
res = (*displayRegionltf)->SetAlpha(displayRegionltf,
ALPHA OPAQUE); CheckErr(res);

/* Set up display region depth order */
res = (*displayRegionltf)->SetDepth(displayRegionltf,
DEPTH_TOPMOST); CheckErr(res);
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/* Set up display region chromakey - it is disabled, so the
* chromakey value is undefined */

res = (*displayRegionltf)->SetChromaKey(displayRegionltf,
XA_BOOLEAN_FALSE, 0); CheckErr(res);

/* Before we start, set volume to -3dB (-300mB) */
res = (*volumeltf)->SetVolumeLevel (volumeltf, -300); CheckErr(res);

/* Play the media */
res = (*playltf)->SetPlayState(playltf,
XA_PLAYSTATE_PLAYING); CheckErr(res);

while ((c = getchar()) = *q")
{
XAuint32 playState;

switch(c)
{
case "1":
/* Play the media - if it is not already playing */
res = (*playltf)->GetPlayState(playltf,
&playState); CheckErr(res);
it (playState != XA PLAYSTATE PLAYING)

res = (*playltf)->SetPlayState(playltf,
XA_PLAYSTATE_PLAYING); CheckErr(res);
}

break;

case "2":
/* Pause the media - if it is playing */
res = (*playltf)->GetPlayState(playltf,
&playState); CheckErr(res);
iT (playState == XA PLAYSTATE PLAYING)

res = (*playltf)->SetPlayState(playltf,
XA _PLAYSTATE_PAUSED); CheckErr(res);
}

break;

default:
break;

}

/* Stop the media playback */
res = (*playltf)->SetPlayState(playltf,
XA_PLAYSTATE_STOPPED) ; CheckErr(res);

/* Destroy the player object */
(*player)->Destroy(player);

/* Destroy the output mix object */
(*OutputMix)->Destroy(OutputMix) ;
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int xa main (void)
{
XAresult res;
XAObjectltf engine;
/* Create OpenMAX AL engine in thread-safe mode */
XAEngineOption EngineOption[] = {
(XAuint32) XA ENGINEOPTION_THREADSAFE,
(XAuint32) XA BOOLEAN_TRUE};
res = xaCreateEngine(&engine,
1, EngineOption, 0, NULL, NULL); CheckErr(res);
/* Realizing the AL Engine in synchronous mode */
res = (*engine)->Realize(engine, XA BOOLEAN_ FALSE); CheckErr(res);
TestAudioVideoPlayback(engine);
/* Shutdown OpenMAX AL engine */
(*engine)->Destroy(engine);
exit(0);
s

F.3 Radio with RDS Support

/*
OpenMAX AL - Radio with RDS Support

This simple example turns on the radio playback and lets the user to
tune the frequency. It displays the Programme Service name on the
screen. Assumes that the device supports Radio with Radioltf and
RDSItfF.

X F X % ¥

*/

#include <stdio.h>
#include <stdlib.h>

#include “OpenMAXAL.h"
#define MAX_NUMBER_INTERFACES 3

/* Global variables. (Should be local in real application.) */
XAObjectltf engine; /*OpenMAX AL Engine */

XAObjectltf player;

XAObjectltf outputMix;

XAObjectltf radio;

XAPlayltf playltf;

XARadioltf radioltf;

XARDSItf rdsitf;

XAuint32 currentFreq;
XAuint32 minFreq;
XAuint32 maxFreq;
XAuint32 freqlnterval;
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/* Dummy semaphore and event related types, prototypes and defines */

Sem_t semFreq;
Sem_t semFregRange;

void sem_post (Sem_t * pSemaphore)

/* Implementation specific semaphore post */

}
void sem wait (Sem_t * pSemaphore)
{
/* Implementation specific semaphore wait */
}

/* Checks for error. If any errors exit the application! */
void CheckErr (XAresult res)

{
if (res '= XA RESULT_ SUCCESS)
/* Debug printing to be placed here */
exit(1l);
}

void RadioCallback(
XARadioltF caller,
void * pContext,
XAuint32 event,
XAuint32 eventintData,
XAboolean eventBooleanData)

{
iT (event == XA_RADIO_EVENT_FREQUENCY_CHANGED)
{
sem_post(&semFreq);
}
else if (event == XA_RADIO_EVENT_FREQUENCY_RANGE_CHANGED)
{
sem_post(&semFreqRange) ;
}
}

void RDSCallback(
XARDSItf caller,
void * pContext,
XAuintl6 event,
XAuint8 eventData)

if (event == XA_RDS_EVENT_NEW_PS)

/* update Programme Service name on the screen by querying it
* from GetProgrammeServiceName */

by

typedef XAuintl6é Sem_t; /* System semaphore type would replace Sem_t */
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}

/*
* Initializes the OpenMAX AL engine and starts the playback of radio
*/
void init (void)
{
XAEngineltf Enginel tf;
XADataSource audioSource;
XADatalLocator_ I10Device locatorlODevice;
XADataSink audioSink;
XADatalocator OutputMix locator_ outputmix;
XAVolumeltf volumeltf;
XAresult res;

int i;
XAboolean supported;

XAboolean required[MAX_NUMBER_INTERFACES] ;
XAlnterfacelD iidArray[MAX NUMBER_INTERFACES];

XAEngineOption EngineOption[] = {
(XAuint32) XA_ENGINEOPTION_THREADSAFE,
(XAuint32) XA BOOLEAN_TRUE};

/* CREATE ENGINE */

/* Create OpenMAX AL */
res = xaCreateEngine(&engine,
1, EngineOption, 0, NULL, NULL); CheckErr(res);

/* Realizing the XA Engine in synchronous mode. */
res = (*engine)->Realize(engine, XA BOOLEAN_FALSE); CheckErr(res);

/* Get the XA Engine Interface which is implicit */
res = (*engine)->Getlnterface(engine,
XA _11D_ENGINE, (void**) &Engineltf); CheckErr(res);

/* Initialize arrays required[] and iidArray[] */
for (i = 0; i < MAX_NUMBER_INTERFACES; i++)
{

required[i

1 XA_BOOLEAN_FALSE;
iidArray[i]

XA_11D_NULL;

}
/* CREATE OUTPUTMIX */

/* Set arrays required[] and iidArray[] for VOLUME interface */
required[0] = XA BOOLEAN_ TRUE;
iidArray[0] = XA _I11D_VOLUME;

/* Create Output Mix object to be used by player */
res = (*Engineltf)->CreateOutputMix(Engineltf,
&outputMix, 1, iidArray, required); CheckErr(res);

/* Realizing the Output Mix object in synchronous mode. */
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res = (CoutputMix)->Realize(outputMix,
XA BOOLEAN_FALSE); CheckErr(res);

/* Get play and equalizer interfaces */
res = (CoutputMix)->Getlnterface(outputMix,
XA _11D_VOLUME, (void**) &volumeltf); CheckErr(res);

/* CREATE RADIO */

/* Set arrays required[] and iidArray[] for RDS interface (Radioltf
* is implicit) */

required[0] = XA BOOLEAN_TRUE;

iidArray[0] = XA _11D_RDS;

/* Create Radio object to be used by player */
res = (*Engineltf)->CreateRadioDevice(Engineltf,
&radio, 1, iidArray, required); CheckErr(res);

/* Realizing the Radio object in synchronous mode. */
res = (FoutputMix)->Realize(radio, XA BOOLEAN FALSE); CheckErr(res);

/* Get play and equalizer interfaces */
res = (*radio)->GetiInterface(radio,

XA_1ID_RADIO, (void**) &radioltf); CheckErr(res);
res = (*radio)->Getlnterface(radio,

XA _11D_RDS, (void**) &rdsltf); CheckErr(res);

/* Register callbacks */

res = (*radioltf)->RegisterRadioCallback(radioltf,
RadioCallback, NULL); CheckErr(res);

res = (*rdsltf)->RegisterRDSCallback(rdsltf,
RDSCallback, NULL); CheckErr(res);

/* Setup the data source structure */

locatorlODevice. locatorType = XA DATALOCATOR_ 10DEVICE;
locatorlODevice.deviceType XA 10DEVICE_RADIO;
locatorlODevice.devicelD 0; /* ignored */

locatorlODevice.device radio;
audioSource.plLocator (void*) &locatorlODevice;
audioSource.pFormat NULL ;

/* Setup the data sink structure */
locator_ outputmix.locatorType = XA DATALOCATOR_OUTPUTMIX;

locator_ outputmix.outputMix = outputMix;
audioSink.pLocator = (void*) &locator_ outputmix;
audioSink.pFormat = NULL;

/* CREATE PLAYER */

/* Set arrays required[] and iidArray[] for no interfaces (Playltf
* is implicit) */

required[0] XA BOOLEAN_FALSE;

iidArray[O] XA_11D_NULL;

/* Create the music player */
res = (*Engineltf)->CreateMediaPlayer(Engineltf,
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&player, &audioSource, NULL, &audioSink, NULL, NULL, NULL,
0, 1idArray, required); CheckErr(res);

/* Realizing the player in synchronous mode. */
res = (*player)->Realize(player, XA BOOLEAN_ FALSE); CheckErr(res);

/* Get the play interface */
res = (*player)->Getlnterface(player,
XA_1ID_PLAY, (void**) &playltf); CheckErr(res);

/* SETUP */

/* Before we start set volume to -3dB (-300mB) */
res = (*volumeltf)->SetVolumeLevel (volumeltf, -300); CheckErr(res);

/* Set up the radio frequency range */
res = (*radioltf)->IsFreqRangeSupported(radioltf,
XA _FREQRANGE_FMEUROAMERICA, &supported); CheckErr(res);
if (supported)
{

res = (*radioltf)->GetFregRangeProperties(radioltf,
XA FREQRANGE_FMEUROAMERICA, &minFreq, &maxFreq,
&freqglnterval); CheckErr(res);

res = (*radioltf)->SetFregRange(radioltf,
XA FREQRANGE_FMEUROAMERICA); CheckErr(res);
}
else
{
res = (*radioltf)->IsFreqRangeSupported(radioltf,

XA FREQRANGE_FMJAPAN, &supported); CheckErr(res);
if (supported)
{

res = (*radioltf)->GetFregRangeProperties(radioltf,
XA_FREQRANGE_FMJAPAN, &minFreq, &maxFreq,
&freglnterval); CheckErr(res);

res = (*radioltf)->SetFregRange(radioltf,
XA _FREQRANGE_FMJAPAN); CheckErr(res);
}
else
/* NO FM reception supported. Insert error message here. */
exit(l);
}

sem_wailt(&semFreqRange);

/* Start the playback */
res = (*playltf)->SetPlayState(playltf,
XA_PLAYSTATE_PLAYING); CheckErr(res);
}

/*

* Shuts down the OpenMAX AL engine.
*/
void destroy (void)
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XAresult res;

/* Stop the audio */
res = (*playltf)->SetPlayState(playltf,
XA PLAYSTATE_STOPPED); CheckErr(res);

/* Destroy the player */
(*player)->Destroy(player);

/* Destroy Output Mix object */
(CroutputMix)->Destroy(outputMix) ;

/* Destroy Radio object */
(*radio)->Destroy(radio);

/* Shutdown OpenMAX AL */
(*engine)->Destroy(engine);

}

/*
* Called by Ul when user tunes up or down.
*/

void tune (XAboolean tuneUp)

{

XAresult res;
XAuint32 newFreq;

if (tuneUp == XA BOOLEAN_TRUE)
{

newFreq = currentFreq + freqlnterval;
if (newFreq > maxFreq)

{

newFreq = minFreq;

newFreq = currentFreq - freqlnterval;
iT (newFreq < minFreq)

{
}

newFreq = maxFreq;

}

res = (*radioltf)->SetFrequency(radioltf, newFreq); CheckErr(res);
sem_wait(&semFreq);

currentFreq = newFreq;

/* Insert here code to update the new frequency to screen. */

F.4 Audio Recording through Microphone

/*
* OpenMAX AL - Audio Recording through Microphone Example
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*/

#include <stdio.h>
#include <stdlib.h>

#include ‘“OpenMAXAL.h"

#define MAX_NUMBER_INTERFACES 5
#define MAX_NUMBER_INPUT_DEVICES 3
#define POSITION_UPDATE_PERIOD 1000 /* 1 sec */

/* Checks for error. If any errors exit the application! */
void CheckErr (XAresult res)

if (res 1= XA RESULT_SUCCESS)

/* Debug printing to be placed here */
exit(l);

}

void RecordEventCallback (
XARecordIltf caller,
void * pContext,
XAuint32 recordevent)

/* Callback code goes here */

}

/*
* Test recording of audio from a microphone into a specified file
*/

void TestAudioRecording (XAObjectltf engine)

{
XAObjectltf recorder;
XARecordItf recordltf;
XAEngineltf Enginel tf;
XAAudiolODeviceCapabilitiesltf AudiolODeviceCapabilitiesltf;
XAAudiolnputDescriptor AudiolnputDescriptor;
XAresult res;
XADataSource audioSource;
XADatalLocator_ 10Device locator_mic;
XADeviceVolumel tf devicevolumel tf;
XADataSink audioSink;

XADatalLocator URI uri;
XADataFormat MIME mime;

int 1;

XAboolean required[MAX_ NUMBER_INTERFACES];
XAlnterfacelD iidArray[MAX_NUMBER_INTERFACES];

XAuint32 InputDevicelDs[MAX NUMBER_INPUT_DEVICES];
XAINt32 numlnputs = 0;
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XAboolean mic_available
XAuint32 mic_devicelD

XA_BOOLEAN_FALSE;
0;

/* Get the XA Engine Interface, which is implicit */
res = (*engine)->Getlnterface(engine,
XA _11D_ENGINE, (void**) &Engineltf); CheckErr(res);

/* Get the Audio 10 DEVICE CAPABILITIES interface, which is also
* implicit */
res = (*engine)->Getlnterface(engine,
XA_11D_AUDIOIODEVICECAPABILITIES,
(void**) &AudiolODeviceCapabilitiesltf); CheckErr(res);

numinputs = MAX_NUMBER_INPUT DEVICES;

res = (*AudiolODeviceCapabilitiesltf)->
GetAvailableAudiolnputs(AudiolODeviceCapabilitiesltf,
&numlnputs, InputDevicelDs); CheckErr(res);

/* Search for either earpiece microphone or headset microphone -
* with a preference for the latter */
for (i = 0; i < numlnputs; i++)
{
res = (*AudiolODeviceCapabilitiesltf)->
QueryAudiolnputCapabilities(AudiolODeviceCapabilitiesltf,
InputDevicelDs[i], &AudiolnputDescriptor);
CheckErr(res);
if ((AudiolnputDescriptor.deviceConnection ==
XA DEVCONNECTION_ATTACHED WIRED) &&
(AudiolnputDescriptor.deviceScope ==
XA _DEVSCOPE_USER) &&
(AudiolnputDescriptor.devicelLocation ==
XA DEVLOCATION_HEADSET))

mic_devicelD = InputDevicelDs[i];
mic_available = XA BOOLEAN_TRUE;
break;

else if ((AudiolnputDescriptor.deviceConnection ==
XA_DEVCONNECTION_INTEGRATED) &&
(AudiolnputDescriptor.deviceScope ==
XA _DEVSCOPE_USER) &&
(AudiolnputDescriptor.devicelLocation ==
XA DEVLOCATION_HANDSET))

mic_devicelD = InputDevicelDs[i];
mic_available = XA BOOLEAN_TRUE;
break;

}

/* 1T neither of the preferred input audio devices is available, no
* point in continuing */
iT (Imic_available)

/* Appropriate error message here */
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exit(l);
}

/* Initialize arrays required[] and iidArray[] */
for (i = 0; i < MAX_NUMBER_INTERFACES; i++)
{
required[i
iidArray[i

XA_BOOLEAN_FALSE;
XA_11D_NULL;

b b
11

}

/* Get the optional DEVICE VOLUME interface from the engine */
res = (*engine)->Getlnterface(engine,

XA _11D_DEVICEVOLUME, (void**) &devicevolumeltf);
CheckErr(res);

/* Set recording volume of the microphone to -3 dB */
res = (*devicevolumeltf)->SetVolumelLevel (devicevolumeltf,
mic_devicelD, -300); CheckErr(res);

/* Setup the data source structure */
locator_mic.locatorType = XA DATALOCATOR_IODEVICE;
locator_mic.deviceType XA 10DEVICE_AUDIOINPUT;
locator _mic.devicelD mic_devicelD;
locator_mic.device NULL ;
audioSource.pLocator = (void*) &locator_mic;
audioSource.pFormat = NULL;

/* Setup the data sink structure */

uri.locatorType XA_DATALOCATOR_URI ;

uri.URI (XAchar *) "file:///recordsample.wav";
mime . formatType XA DATAFORMAT_MIME;

mime.mimeType (XAchar *) "audio/x-wav"';
mime.containerType XA_CONTAINERTYPE_WAV;
audioSink.pLocator (void*) &uri;

audioSink.pFormat (void*) &mime;

/* Create media recorder with NULL for a the image/video source,
* since this is for audio-only recording */
res = (*Engineltf)->CreateMediaRecorder(
Engineltf, &recorder, &audioSource, NULL, &audioSink,
0, 1idArray, required); CheckErr(res);

/* Realizing the recorder in synchronous mode */
res = (*recorder)->Realize(recorder,
XA BOOLEAN_FALSE); CheckErr(res);

/* Get the RECORD interface - it is an implicit interface */
res = (*recorder)->Getlnterface(recorder,
XA_1ID_RECORD, (void**) &recordltf); CheckErr(res);

/* Setup to receive position event callbacks */
res = (*recordltf)->RegisterCallback(recordltf,
RecordEventCallback, NULL); CheckErr(res);

/* Set notifications to occur after every second - may be useful
* updating a recording progress bar */

OOpenMAX

472




res (*recordltf)->SetPositionUpdatePeriod(recordl tf,
POSITION_UPDATE_PERIOD); CheckErr(res);
(*recordltf)->SetCal lbackEventsMask(recordltf,

XA_RECORDEVENT_HEADATNEWPOS) ; CheckErr(res);

res

/* Set the duration of the recording - 30 seconds (30,000
* milliseconds) */
res = (*recordltf)->SetDurationLimit(recordltf,
30000); CheckErr(res);

/* Record the audio */

res = (*recordltf)->SetRecordState(recordltf,
XA_RECORDSTATE_RECORDING) ;

/* Destroy the recorder object */
(*recorder)->Destroy(recorder);
int xa main (void)

XAresult res;
XAObjectltf engine;

/* Create OpenMAX AL engine in thread-safe mode */
XAEngineOption EngineOption[] = {

(XAuint32) XA ENGINEOPTION_THREADSAFE,
(XAuint32) XA BOOLEAN_TRUE};

res = xaCreateEngine(&engine,
1, EngineOption, 0, NULL, NULL); CheckErr(res);

/* Realizing the AL Engine in synchronous mode */
res = (*engine)->Realize(engine, XA BOOLEAN_FALSE); CheckErr(res);

TestAudioRecording(engine);

/* Shutdown OpenMAX AL engine */
(*engine)->Destroy(engine);

exit(0);

F.5 Snapshot with Preview

/*
* OpenMAX AL - Snapshot with Preview
*/

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include ‘“OpenMAXAL.h"

#define MAX_NUMBER_INTERFACES 5
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/* Let"s use the first camera of the device in this example. The real
* application should use CameraCapabilitiesltf to get the device ID for
* the wanted camera. */

#define CAMERA_ID O

/* Dummy semaphore and event related types, prototypes and defines */
typedef XAuintl6é Sem_t; /* System semaphore type would replace Sem_t */
Sem_t semFocus;

Sem_t semCaminit;

Sem_t semCamShoot;

void sem post (Sem_t * pSemaphore)

/* Implementation specific semaphore post */

}
void sem wait (Sem_t * pSemaphore)

/* Implementation specific semaphore wait */

}

/* Checks for error. If any errors exit the application! */
void CheckErr (XAresult res)

{
if (res '= XA RESULT_ SUCCESS)
/* Debug printing to be placed here */
exit(l);
}
}

/* CALLBACKS */

void CameraCallback (
XACameraltf caller,
void * pContext,
XAuint32 eventlid,
XAuint32 eventData)

{
ifT (eventld == XA_CAMERACBEVENT_FOCUSSTATUS)
{
if (eventData == XA_CAMERA_ FOCUSMODESTATUS_ UNABLETOREACH)
/* Unable to focus to the subject now. Notify the user to
* try again or shoot anyway. */
/* This example just exits. */
exit(l);
}
else if (eventData == XA CAMERA_ FOCUSMODESTATUS_ REACHED)
{
sem_post(&semFocus) ;
}
by
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}

void SnapshotinitiatedCallback (
XASnapshotltf caller,
void * context)

sem_post(&semCamlnit);

void SnapshotTakenCallback (

XADatalLocator NativeDis

/* In the real applicat
* system. */
XANativeHandle window
XANativeHandle display

/* output File */
XADataSink fileS
XADatalLocator URI uri;
XADataFormat MIME mime

XASnapshotltf caller,
void * context,
XAuint32 numberOfPicsTaken,
const XADataSink * image)
{
if (numberOfPicsTaken 1= 1)
{
/* error: for some reason wrong number of pics were taken */
exit(l);
3
sem_post(&semCamShoot) ;
3
int main (int argc, char* argv[])
{
XAObjectltf engine;
XAObjectltf player;
XAObjectltf recorder;
XAObjectltf camera;
XAPlayltf playltf;
XADisplayRegionltf displayRegionltf;
XASnapshotltf snapshotltf;
XAMetadatalnsertionltf metadatalnsertionltf;
XAlmageEncoder 1tf imageEncoder1tf;
XACameraltf cameral tf;
XAEngineltf engineltf;
/* camera */
XADataSource videoSource;
XADatalLocator_ l10Device cameralocator;
/* viewfinder */
XADataSink videoSink;

play displaylLocator;
ion get the native handles from the operating

0

0;

ink; /* output directory and picture name
* prefix */
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XAresult res;
XAlmageSettings imageSettings;

XAMetadatalnfo * pKey;
XAMetadatalnfo * pValue;

int i;

XAboolean required[MAX_NUMBER_INTERFACES];
XAlnterfacelD iidArray[MAX_ NUMBER INTERFACES];

/* CREATE AL ENGINE */

XAEngineOption EngineOption[] = {
(XAuint32) XA ENGINEOPTION_ THREADSAFE,
(XAuint32) XA BOOLEAN_TRUE};

/* Initialize arrays required[] and iidArray[] */
for (i = 0; 1 < MAX_NUMBER_INTERFACES; i++)
{

required[i

1 XA_BOOLEAN_FALSE;
iidArray[i]

XA_11D_NULL;

}

/* Create OpenMAX AL */
res = xaCreateEngine(&engine,
1, EngineOption, 0, NULL, NULL); CheckErr(res);

/* Realizing the XA Engine in synchronous mode. */
res = (*engine)->Realize(engine, XA BOOLEAN_FALSE); CheckErr(res);

/*Get the XA Engine Interface which is implicit*/
res = (*engine)->Getlnterface(engine,
XA _11D_ENGINE, (void**) &engineltf); CheckErr(res);

/* CREATE CAMERA */

/* Create Camera object (Cameraltf is implicit) */
res = (*engineltf)->CreateCamerabDevice(engineltf,
&camera, CAMERA ID, O, NULL, NULL); CheckErr(res);

/* Realizing the Camera object In synchronous mode. */
res = (*camera)->Realize(camera, XA BOOLEAN_ FALSE); CheckErr(res);

/* Get play and camera interfaces */
res = (*camera)->Getlnterface(camera,
XA_1ID_CAMERA, (void**) &cameraltf); CheckErr(res);

/* Register callbacks */
res = (*cameraltf)->RegisterCallback(cameraltf,
CameraCal lback, NULL); CheckErr(res);

/* Setup the camera data source structure */
cameralLocator. locatorType = XA DATALOCATOR_IODEVICE;
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cameralocator.deviceType
cameralLocator.devicelD

XA_I10DEVICE_CAMERA;
CAMERA 1D; /* ignored */

cameralocator.device camera;
videoSource.plLocator (void*) &cameralLocator;
videoSource.pFormat NULL ;

/* CREATE VIEWFINDER PLAYER */

/* Setup the data sink structure for the viewfinder */
displaylLocator.locatorType = XA DATALOCATOR_NATIVEDISPLAY;

displaylLocator .hWindow = window;

displaylLocator _hDisplay = display;
videoSink.pLocator = (void*) &displaylLocator;
videoSink.pFormat = NULL;

/* Set arrays required[] and iidArray[] for DISPLAYREGION interface
* (Playltf is implicit) */

required[0] XA _BOOLEAN_TRUE;

iidArray[0] XA 11D _DISPLAYREGION;

/* Create the player */

res = (*engineltf)->CreateMediaPlayer(engineltf,
&player, NULL, &videoSource, NULL, &videoSink, NULL, NULL,
1, i1idArray, required); CheckErr(res);

/* Realizing the player in synchronous mode. */
res = (*player)->Realize(player, XA BOOLEAN_FALSE); CheckErr(res);

/* Get the play and display region interfaces */
res = (*player)->Getlnterface(player,

XA _11D_PLAY, (void**) &playltf); CheckErr(res);
res = (*player)->Getlnterface(player,

XA _1ID_DISPLAYREGION, (void**) &displayRegionltf);
CheckErr(res);

/* position the viewfinder to the top left corner of the screen */
res = (*displayRegionltf)->SetRegion(displayRegionltf,
0, 100, O, 100); CheckErr(res);

/* start the viewfinder */
res = (*playltf)->SetPlayState(playltf,
XA _PLAYSTATE_PLAYING); CheckErr(res);

/* CREATE RECORDER */

/* Setup the data sink structure for the recorder */

/* NULL since it is never used, but instead the DataSink is given in
* InitiateSnapshot function */

FfileSink.pLocator = NULL;

fileSink.pFormat = NULL;

/* Set arrays required[] and iidArray[] for SNAPSHOT, IMAGEENCODER
* and METADATAINSERTION interfaces */

required[0] = XA BOOLEAN_ TRUE;
iidArray[0] = XA _11D_SNAPSHOT;
required[1] = XA BOOLEAN_TRUE;
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iidArray[1]
required[2]
iidArray[2]

XA_11D_IMAGEENCODER;
XA_BOOLEAN_TRUE;
XA_11D_METADATAINSERTION;

/* Create the player */

res = (*engineltf)->CreateMediaRecorder(engineltf,
&recorder, NULL, &videoSource, &FileSink,
3, 1idArray, required); CheckErr(res);

/* Realizing the player in synchronous mode. */
res = (*recorder)->Realize(recorder,
XA BOOLEAN_FALSE); CheckErr(res);

/* Get the interfaces */
res = (*recorder)->Getlnterface(recorder,

XA _11D_SNAPSHOT, (void**) &snapshotltf); CheckErr(res);
res = (*recorder)->GetlInterface(recorder,

XA _11D_IMAGEENCODER, (void**) &imageEncoderltf);
CheckErr(res);
res = (*recorder)->Getlnterface(recorder,

XA _11D_METADATAINSERTION, (void**) &metadatalnsertionltf);
CheckErr(res);

/* SET-UP THE CAMERA */

/* set the image codec and resolution - Real application should

* first check the support with ImageEncoderCapabilitiesitf. */
imageSettings.encoderld XA _IMAGECODEC_JPEG;
imageSettings.width 1024;

imageSettings.height 768;
imageSettings.compressionLevel 0; /* default compression */
imageSettings.colorFormat 0; /* ignored (only used with raw

* images) */
res = (*imageEncoderltf)->SetlmageSettings(imageEncoderlitf,
&imageSettings); CheckErr(res);

/* free all automatic setting locks */
res = (*cameraltf)->SetAutoLocks(cameraltf, 0); CheckErr(res);

/* Assumes that all these modes are supported - Real application
* should First check with CameraCapabilitiesltf. */
res = (*cameraltf)->SetFocusMode(cameraltf,
XA_CAMERA_FOCUSMODE_AUTO, 0, XA BOOLEAN_TRUE); CheckErr(res)

res = (*cameraltf)->SetExposureMode(cameraltf,
XA CAMERA_EXPOSUREMODE_AUTO, 0); CheckErr(res);
res = (*cameraltf)->SetFlashMode(cameraltf,

XA_CAMERA_FLASHMODE_AUTOQO); CheckErr(res);

/* Setup the file name prefix ('photo') and the path
* ("'C:/MyPictures/') */

uri.locatorType XA DATALOCATOR_URI ;

uri-URI “file:///C:/MyPictures/photo™;
mime . formatType XA_DATAFORMAT_MIME;
mime.mimeType ""image/jpeg’;
mime.containerType XA CONTAINERTYPE_UNSPECIFIED;
fileSink.pLocator (void*) &uri;
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fileSink.pFormat = (void*) &mime;

/* Setup the metadata to be inserted to the image file - Real
* applications should use GetKeys to check the supported keys for
* writing */

pKey = (XAMetadatalnfo *) malloc(
sizeof(XAMetadatalnfo) + 12*sizeof(XAchar));

pKey->size = 13;

pKey->encoding = XA CHARACTERENCODING_ASCI1;

strcpy((XAchar *)(pKey->langCountry), "en-us'™);

strcpy((XAchar *)(pKey->data), "KhronosTitle");

pvValue = (XAMetadatalnfo *) malloc(
sizeof(XAMetadatalnfo) + 32*sizeof(XAchar));
pValue->size = 32;
pValue->encoding = XA CHARACTERENCODING_ASCII;
strcpy((XAchar *)(pValue->langCountry), '‘en-us');
strepy((XAchar *)(pValue->data),
"This is the title of the image.");

res = (*metadatalnsertionltf)->
InsertMetadatal tem(metadatalnsertionltf,
XA_ROOT_NODE_ID, *pKey, *pValue, XA BOOLEAN_TRUE);
CheckErr(res);

/* Initiate shooting */

res = (*snapshotltf)->InitiateSnapshot(snapshotltf,
1, 1, XA BOOLEAN TRUE, fileSink, SnapshotlnitiatedCallback,
SnapshotTakenCal lback, NULL); CheckErr(res);

sem wait(&semCaminit);

/* FOCUSING (halfway press of the trigger) */

/* Lock the auto focus (Assumes that LOCK AUTOFOCUS is supported -
* Real application should check it first using
* GetSupportedAutoLocks in XACameraCapabilitiesltf) */
res = (*cameraltf)->SetAutoLocks(cameraltf,
XA _CAMERA LOCK_AUTOFOCUS); CheckErr(res);

sem_wait(&semFocus) ;

/* TAKE THE PICTURE */
res = (*snapshotltf)->TakeSnapshot(snapshotltf); CheckErr(res);
sem_wait(&semCamilnit);

/* The picture should be now in the directory specified by the
* FileSink. */

/* UNFREEZE THE VIEWFINDER */
/* after the user has previewed the photo, unfreeze the viewfinder */
res = (*playltf)->SetPlayState(playltf,

XA _PLAYSTATE_PLAYING); CheckErr(res);
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/* SHUTDOWN */

/* deallocate memory */
free(pKey);
free(pVvalue);

/* Stop the viewfinder */
res = (*playltf)->SetPlayState(playltf,
XA PLAYSTATE_STOPPED); CheckErr(res);

/* Destroy the objects */
(*player)->Destroy(player);
(*player)->Destroy(recorder);
(*camera)->Destroy(camera) ;

/* Shutdown OpenMAX AL */
(*engine)->Destroy(engine);

return O;
}
F.6 Metadata Extraction
/*
* OpenMAX AL - Metadata Extraction
*/

#include <stdio.h>
#include <stdlib.h>

#include ‘“OpenMAXAL.h"

/* Checks for error. If any errors exit the application! */
void CheckErr (XAresult res)

{
if (res '= XA RESULT_SUCCESS)
/* Debug printing to be placed here */
exit(1l);
}
}
/*

* Prints all ASCIl metadata key-value pairs (from the root of the media
* since XAMetadataTraversalltf is not used)
*/
void TestMetadataSimple (XAMetadataExtractionltf mdExtritf)
{
XAresult res;
XAuint32 mdCount = O;
XAuint32 i;

/* scan through the metadata items */
res = (*mdeExtritf)->GetltemCount(mdExtritf, &mdCount); CheckErr(res);
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{

for (i = 0; 1 < mdCount; ++i)

XAMetadatalnfo * key = NULL;
XAMetadatalnfo * value = NULL;
XAuint32 itemSize = 0;

/* get the size of and malloc memory for the metadata item */
res = (*mdExtritf)->GetKeySize(mdExtritf,
i, &itemSize); CheckErr(res);
key = malloc(itemSize);
if (key) /7* no malloc error */

/* extract the key into the memory */
res = (*mdExtrl1tf)->GetKey(mdExtritf,
i, itemSize, key); CheckErr(res);
iT (key->encoding == XA_CHARACTERENCODING_ASCII)

{
res = (*mdExtritf)->GetValueSize(mdExtritf,
i, &itemSize); CheckErr(res);
value = malloc(itemSize);
if (value) /* no malloc error */
{
/* extract the value into the memory */
res = (*mdExtritf)->GetValue(mdExtritfF,
i, itemSize, value); CheckErr(res);
iT (value->encoding == XA CHARACTERENCODING_ASCI 1)
{
printf("'lItem %d key: %s, value %s™,
i, key, value);
}
free(value);
}
}
free(key);
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