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Android Multimedia Framework
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Android multimedia framework?| {1 &

" Android0j|A{2] multimedia framework+ == C}21} ZLC}
v’ Stagefright Player= CI2 qZIo 2 [N 7=
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MediaPlayer call flow

" MediaPlayer applicationO| AMSHE|H S Uf2| call flow
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MediaPlayer class structure

EEHEA

e AC'-%
Applications ( Media Player ) — i
Aolicals MediaPl @ ginderdZA| ¥4y
pplications ( ediaPlayer ) S e 2 -
Framework TA O A B2
INI ( android_media_MediaPlayer )

Binder Client libmedia.so

class MediaPlayer : public BhMediaPlayerClient,
public virtual IMediaDeathNotifier

S 74 S— I

Binder Server
( class MediaPlayerService : public BnhMediaPlayerService )

Y

class StagefrightPlayer : public L2
MediaPlayerInterface ( class Client : public BnMediaPlayer )
C OMX Codec ) class MediaPlayerInterface :
public MediaPlayerBase /

Linux Kernel ¥

C H/W codec(ex> Samsung S.LSI's MFC) )

mediaserver
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Multimedia app. state diagram

release() @
- OnErrorListener. onError()
setDataSource()
—hp

= Android Multimedia App.
O] state diagram
v 2} TH0 AN 25k g
=2 client(app.)0f| A
server(media engine)2 £
I EL|= g50|5S0|C}

prepareAsync()

prepare() Looping = true &&

playback completes

Loopmng =—false &&
onCompletion() nvoked on

stop() OnCompletionListener

start()
(note: friom beginnng)

seekTo()
PlaybackComplete ’



Android multimedia player 4+ =

= (Client
v Native console mediaplayer
> gvideo
= Server
v" mediaserver
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Media Player Call flow(1)

= MediaPlayer classQ| M/d1} Listener &=

Applications MediaPlayer S2j& ¥4 —

—) MediaPlayer() = b——) native_setup() =

Applications
android_media_MediaPlayer_native_setup() ___
Framework —) : MediaPlayer 2ajA MM & Listener M4 L—)  new JNIMediaPlayerListener()

v

MediaPlayer::setListener()
. . : MediaPlayer 22 A0M MME|=
Libraries MediaPlayer() messageE JNIZC 2 HAYFE H&si=8

T+ Mg
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Media Player Call flow(2)

* Playg Medial| S & - setDataSource()2] ==

Applications MediaPlayer.setDataSource() —_
.. —)p  setDataSource() =
Applications T ———— p—
android_media_ iaPlayer_setData ___
Framework I | SourceAndHeaders()
/INI —p android_media_MediaPlayer_setDataSource() J
. L MediaPlayer:setDataSource) =—
Native
(Binder Client) L IMediaPlayerServicezcreate) ==, returnEl g2 o _________
mPlayer 80| X{% :
: :
------------------ ) :
IMediaPlayer &2| ClientQ&4d £ :
'
'

L'} Client::setDataSource() =% % Client return i--

| |
Native LD MediaPlayerService::Client:setDataSource()
(Binder Server)

L sp<MediaPlayerBase> createPlayer()
: 248 URLO]| m}2t £% player engine 4154

24tk 0|C]0{2] 42 new StagefrightPlayer
0] U mPlayer(new AwesomePlayer) 43/
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Media Player Call flow(3)

= Play9| A|& - start()Q] =&

Applications MediaPlayer.start( —
. . L. _starto —_—

Applications

Framework L’ _ _ _

JINI android_media_MediaPlayer_start()

L MediaPlayer:start() 'i-—

Native

(Binder Client) L setDataSource() 2= A] 45 IMediaPlayer I‘
& mPlayer->start) &=

setDataSource(QA| /4 El MediaPlayerBase 2 _ _
2l £ (07| X = StageFrightE 71°g)2| startQ= &

|
Native ‘
—) StagefrightPlayer:start()

(Binder Server)

L StagefrightPlayer 222 &4 A] 448
AwesomePlayer E} 2! 2l mPlayer->start) 2=
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gvideo client

= Android native console multimedia player
v' Android0jjA{ multimediaE ZEE!S U] Al26}= test application
v Applicationg 20| F&5t= A EL} consoleti A HHO{E 0| 850
media engineg &
v I8 code
v 5 kX HH
> gvideo: only server2} engineft runA|7| = app
http://freepine.blogspot.com/2009/02/1-native-console-app-for-video-
playback.html
o=t AIO|EQ] AAE Android 2.x CHOj| €A =H
> gvideo2: gvideolE =% A serverO| A client2 HE L= message X{2| &
Elg 748 M
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gvideo android makefile

LOCAL_PATH:= $(call my-dir)
include $(CLEAR_VARS)

LOCAL_SRC_FILES:= gvideo.cpp

LOCAL_SHARED_LIBRARIES := W

libcutils W
libutils W
libui W

libsurfaceflinger W
libaudioflinger W
libmediaplayerservice W
libmedia

LOCAL_MODULE:= gvideo

LOCAL_C_INCLUDES := W
frameworks/base/include W
frameworks/base/media/libmediaplayerserviceW

frameworks/base/media/libmedia

#LOCAL_CFLAGS := ¥
# -DHAVE_CONFIG_H

include $(BUILD_EXECUTABLE)
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gvideo source 1/2

1 #include <media/mediaplayer.h>

2 #include <media/IMediaPlayer.h>

3

4 using namespace android;

5

6 #if 1

7 #define gprintf(fmt, args...) LOGE("%s(%d): " fmt, _ FUNCTION_, _ LINE_, ##args)
8 #else

9 #define gprintf(fmt, args...)

10 #endif

11

12 int

13 main(int argc, char **argv)

14 {

15  gprintf("entering main...");

16 sp < ProcessState > proc = ProcessState::self();
17  proc->startThreadPool();

18 MediaPlayer mediaplayer;

19 sp < Surface > gsf;

20

21 if (argc > 1)

22 {

23 gprintf("set datasource: %s", argv[1]);

24 mediaplayer.setDataSource(argv/1], NULL);
25 }

26 else

27 |

28 gprintf("set datasource: /aa/test. mp4");

29 mediaplayer.setDataSource("/aa/test. mp4",NULL);
30 }

31

32  gprintf("create SurfaceComposerClient");

33 int pid = getpid();

34 int nState = 0;
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gvideo source 2/2

36  sp < SurfaceComposerClient > videoClient = new SurfaceComposerClient:

37

38 gprintf("create video surface");

39  sp <SurfaceControl> videoSurface(videoClient->createSurface(pid, 0, 320, 240,

40 PIXEL FORMAT OPAQUE

41 ISurfaceComposer::eFXSurfaceNormal | ISurfaceComposer::ePushBuffers));
42  videoClient->openTransaction();

43

44  // set toppest z-order

45 nState = videoSurface->setLayer(INT_MAX);

46  nState = videoSurface->show();

47  videoClient->closeTransaction();

48

49  gprintf("set video surface to player”);

50 gsf = videoSurface->getSurface();

51  mediaplayer.setVideoSurface(gsf); // for android 2.0

52

53  status t retCode = mediaplayer.prepare();
54

55 if (retCode < 0)

56 {

57 gprintf("prepare failed: %d#n", retCode);
58 IPCThreadState::self()->stopProcess();

59 return -1;

60 L

61

62  mediaplayer.start();
63 for(inti=0;i< 10;i++)

64 {

65 sleep(1);

66 }

67  mediaplayer.reset();
68

69 // close binder fd, still need waiting for all binder threads exit?
70  IPCThreadState::self()->stopProcess();

71  return O;

72}
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gvideo client

= gvideo client : gvideo2

|

gvideo client : gvideo.cpp +=ai & ol

-

- Ol = gvideo SEHO|HE SE BS50[0, gvideo SCIO|AES| LB S AT FEC}.

r chirbgh0@ chirbghO-desktop: ~ - || O ['X
o BEFE =221V EHOIED ZSH)
# /data/l ocal /gvi deo /data/l ocal /1ol | i pop_1024. MP4 A

main: entering main...nsg data Qinitialize

mai n: set datasource: /data/local /l1ollipop_1024. \P4

mai n: create SurfaceConposerClient

mai n: create video surfacemain: videosurface- >setlLayer, 0

mai n: videosurf ace- >show, 0

mai n: set video surface to player

notify: event: MDA_INO 1
main: nedia player start................... ’ ‘

\I A

<
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gvideo client

= gvideo client

setDataSource

- _mediaplayer?| client2} server1-&2| A|&HH

ret = mediaplayer.setDataSource(argv[1])

int main(int argc, char** argv)

dprintf("set datasource: %sWn", argv[1]);

ret = mediaplayer.setDataSource(argv[1]);

if( ret '= NO_ERROR)
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gvideo client

gvideo client

mediaplayer.prepare

- mediaplayerztei st=0| =HR] st call

status_t retCode = mediaplayer.prepare();

{

if(retCode < 0)

dprintf("prepare failed: %d¥n", retCode);
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gvideo client

= gvideo client

mediaplayer.start

O

- mediaplayer0]| startd &S LY 2IC}. M|HHR] et callO|LC}.

mediaplayer.start()

int main(int argc, char** argv)

mediaplayer.start();

dprintf("media player start................... Wn'");
//mediaplayer.reset();
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gvideo client

= gvideo client

ojcjof Z#0[0] 15 £ A

mediaplayer.setDataSource();
mediaplayer.prepare();
mediaplayer.start()

0|2 £ mediaplayer service7} SAt,
client= £t8 messagelt HE2|5tH = X SX|ot A2 M=

mediaplayer.reset()

Jior

=)
—

mediaplayer.stop();
mediaplayer.disconnect();
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Android multimedia server

=" mediaserver
v" mediaserverOf| A &3l A|7|= MediaPlayerService?| S22 A

* mediaserver0|A{ media engineg S =5l= FEIS Z™ujet
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source

= Header
v frameworks/base/include/media/*
= Client

v’ frameworks/base/media/libmedia/*
= Server
v frameworks/base/media/mediaserver/*
v frameworks/base/media/libmediaplayerservice/*
= Engine
v frameworks/base/media/libstagefright/*
= Codec
v frameworks/base/media/libstagefright/omx : Interface
v frameworks/base/media/libstagefright/codecs : codec source
= Renderer

v frameworks/base/media/libstagefright/colorconversion: video
renderer
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mediaserver

" mediaserver

mediaserver : MediaPlayerService 0 o2t

- Ofgff = A HI{= gvideo S2I0|UHE & B 50|04, gvideo FE}0] T
o]l [}£ MediaPlayerService 20| C{sf Ao 2L}
( chirbgh0@chirbghO-desktop: ~ -0 X
o BFPE 221V HOEOm ZSZH)
# /data/l ocal /gvi deo /data/l ocal /I ol i pop_1024. MP4 A

main: entering nmain...nsg data Qinitialize

mai n: set datasource: /data/local /lollipop_1024. P4

mai n: create SurfaceConposerCl ient

mai n: create video surfacemain: videosurface >setLayer, 0

mai n: videosur f ace- >show, 0

mai n: set video surface to player

notify: event: MDA_INO 1
T TR DO BLEE . nacis o niinimain s ‘ l

] v
\

[O& 2 - gvideo client S %]
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mediaserver

" mediaserver

= frameworks/base/media/libmediaplayerservice/MediaPlayerService.cpp

sp<IMediaPlayer> MediaPlayerService::create

- Client &2t Binder/d/d = setDataSource()7} @ =Ek|H Android2| Playerg &
SfLt7} M o] EIC} (eg. stagefright)

sp<IMediaPlayer> MediaPlayerService::create

sp<IMediaPlayer> MediaPlayerService:.create(pid_t pid, const sp<IMediaPlayerClient>& cli
ent, const char* url)

{

sp<Client> ¢ = new Client(this, pid, connld, client);
if (NO_ERROR != c->setDataSource(url))
{
c.clear();
return c;
}
wp<Client> w = ¢
Mutex::Autolock lock(mLock);
mClients.add(w);
return c;
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mediaserver

mediaserver

setDataSource

- DataSource A& 4l Z2j|0|0{ ZHN| A A, =0rj0|0] ZHH|0f| DataSource £ Sttt

oo =&

setDataSource

status_t MediaPlayerService::.Client::setDataSource(const char *url)

{

lIFileQ| =2t X} 2 PlayertypeS Y=L, OFE St= =X @19 M static play
er_type getDefaultPlayerType() 2+ £ PV_PLAYERL}| STAGEFRIGHT PLA
YERE ALr},

player_type playerType = getPlayerType(url);

// PlayerType2 2 8}l 5t= Player 4K 49
sp<MediaPlayerBase> p = createPlayer(playerType);

25 %
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mediaserver

" mediaserver

setDataSource

- DataSource 2% 3 E&|0]0| Z4H| d’d, E2f|0|0] Z4H|0] DataSource & &'
5lo] S &

setDataSource

status_t MediaPlayerService::.Client::setDataSource(const char *url)

{

// player ZiH| 2| setDataSourceE urlE O| &AM 2=, O 7| A= stagefr
ight2t& playergl
mStatus = p->setDataSource(url);
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mediaserver

" mediaserver

creatPlayer

- setDataSource 2 H 0Tl SE|0|0] EfIO =2 S|0]|0] ¥4

createPlayer

sp<MediaPlayerBase> MediaPlayerService::Client:.createPlayer(player_ty
pe playerType)

sp<MediaPlayerBase> p = mPlayer;
if (p == NULL) {

p = android::createPlayer(playerType, this, notify);
}

return p;
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mediaserver

mediaserver

sp<MediaPlayerBase> creatPlayer

- setDataSource 2 H 0Tl SE|0|0] EfIO =2 S|0]|0] ¥4

sp<MediaPlayerBase> createPlayer

static sp<MediaPlayerBase> createPlayer(player_type playerType, void* cookie, notify_callba
ck_f notifyFunc) {
sp<MediaPlayerBase> p;
switch (playerType) {
#if BUILD_WITH_FULL_STAGEFRIGHT
case STAGEFRIGHT_PLAYER:
LOGV(" create StagefrightPlayer");
p = new StagefrightPlayer;
break;

return p;

}

28
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mediaserver

" mediaserver

StagefrightPlayer::setDataSource

_StagefrightPlayer E}Ql0 2 M3t Z2j0]0| Z4K|2| setDataSource 23
HE"OIO'I |n|tChECk() gl Aud|oS|nk A‘|I-| =

StagefrightPlayer::setDataSource

frameworks/base/media/libmediaplayerservice/StagefrightPlayer.h
frameworks/base/media/libmediaplayerservice/StagefrightPlayer.cpp

melg A
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Android multimedia engine

= Media engine
v mediaserver2 HE| $EE|= media engine routine njet
= Android 2.2
v' OpenCOREQ} Stagefright engineO| =X}
= Android 2.3
v’ StagefrightE YZ = 7/= OpenCORE & Al =0/ 8150/ &/
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OpenCORE

= PacketVideoAl2] Multimedia Engine
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OpenCORE 7 £ (1)

= Android 2.2 version7]}X|2| & Multimedia Engine

= external/opencore/*
= OpenCOREE= Google Android2| Multimedia Framework 2 A
PacketVideo2}1 &£ =ZIC}.
= OpenCORE Multimedia Framework= PacketVideoE = glot Software
Layer2| 0| 50|7| & S}LC}.
" OpenCORE Multimedia Framework 3 E= O 31, C++2 ZHd E
Full-Featured 2 X|H|0f| EstE|= X2 E|0] QIC}.
= OpenCORE Multimedia Framework& 7 A|AQl 2tHO0A & O}, 2742
FE O3 E2 F 71X 5HS £8otn ULt
v PVPlayer
> Ef°"°* QrC|e HCje AEZ0| et 2j’d 7|sS #1 U= 0|C|o F2jof
flet g+-=2 ®HS
v PVAuthor
» QC|Q, HIC|Q AE
= PVPlayer 9! PVAuthor=
otCt.

[

2= 52, O|0jX] ¥H 7|5E et S-S HS
WEXSO| A8 = A= HEHZ SDKE NS
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OpenCORE 7| £ (2)

v" OSCL (Operating System Compatibility Library )
> 2% M S84 2to|= 22|,
CHE 2FXIHZHo| SIS 9I3t0] 7|2 2FHH SXS X|Hsts 7158
Eehotn Uct.
7|2 g|o|E| ¥ Al, Configuration, String Instruments, 1/0, Error
handling, Thread S&
Zstst C++ 7|2 glo| 22|} S A}SIL}.

v" PVMF (PacketVideo Multimedia Framework)

> Document Analysis(Parser)2} Composition(Composer)E 191t
Framework.
0] 22| Codec Node= SSH QI QE{HO|AF o5 + AULL.
ALEXL A5 2 NodeE 4/d57| 21510 11 38 QAUEHO|AE %5 & =
ALt

v PVPlayer ¢l Xl 5! PVAuthor ¢l
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OpenCORE 7H £ (3)

= Player?| &!%0jjA PVPlayer=
Ol (Source)© 2 Network File 22 Media Stream 50| E £ 911,
E8(Sink)2 2C|2/H|C|2 FH|o| |l&fo] & = A1,
712HX09l 7|2 Eetsl= 0|C|0| S & H|0{2} Document Analysis, Video
Streaming, Audio Decoder(Decode)?} 1 2|2| CIE EXE 21 UL}
Paper DocumentA{ 5LE| Bt O|C|O{77HX| Z=etstd Q1 1, EESE Network-Related
RTSP Streaming 7|5kt Egtst QICt

= OjC|o] 2| recordingd] QU0{A],
PVAuthor {3 (/&) 7iH|2}, Ofo|3 U 7| E} &,
E3(Sink) ZE ZA{Q| 7|2l &5, H|C|R(Encode) 2 2/ El ZA & 2LC|2 ¢

C = J=S ABNS
A 2EL|Y S 7|52 AT

=  OpenCORE SDKQ| AlE0] 0,
22a2 3 HZ0|A Adaptor(Adaptor)E 18ist= Z0| LRSI,
1 Adaptor= PVMFE £|gF Nodel| £747| 52 Common InterfaceE 0| 26| A
¢ioljof ol=Cf| 0|22 &l THHIAM L] A8 S RIS Plug-in FEH 2 F35HA EILCT.
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Stagefright

= Android 2.3A B2 E{Q] HEZF Multimedia Engine
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StageFright

= Android 2.0AM 5 E| M2 LIE}LE Multimedia Engine
v O} $ Th=5t1 OpenCORE solutiondf H|sjA| £l &tXQl X E 7X| 11

ol
M

v' Android GingerbreadA{HE{ ZAlo = X|{EH
v Engine LR £S5 ME #8512 H2 Y| AELxF A=C}
» OpenCOREO]| H|5{M MLHH o= |2 FLXO0|L}, Parser?| A fT 3=

2 #x/E oS,
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28t Multimedia EngineQ| 41 =

" Linux Multimedia EngineQ! mplayer2| 2 - Structure 7/

( File ) ( HTTP ) ( RTSP ) ( FTP )
C s )
( Demuxe;(Parser) )

( Audio Stream )( Video Stream ) ( Subtitle Stream )

( Player Engine = Audio/Video Sync & Player Control )

( Audio Codec )( Video Codec )

Audio Filter Video Filter
Chain Chain

( Audio Output )( Video Output ) ( Subtitle Output )
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" Mplayer0j A2 SF 4 X{2] module 0 F2
v' Stream
> S0 MEEO e Y, HEYD 5
» Stagefright0]|Aq{ = DataSourcez}n & &
v Demuxer
> Parsergtd S EILC}.

> StageFrightO]| Aq{ = MediaExtractor 22 A 0|, &8t o 2 = E2|k|= O
O|E{ M|7}X|E Demuxer streamO|2}11 O} 7|5} H

> StageFrightO]| A{ = MediaSourcezlll =2|H, AwesomePlayer0| A=
mVideoTrack, mAudioTrackO|2}= 5 7}X|2 B9 0| EIC}|.

v" Audio Codec

> Encoded Audio Datag& C|3 Y oIC}

> StageFrightO] A{ = MediaSourceZlll 22|, 4N 2=
OMXCodec(MediaSource®j| A| Ar=E!)O|LC}
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= Mplayer®jiA{2| SH4 X{2| module 80 Ha|(AHl%)

v" Audio Filter
> 2LC|2 E=HGOO|Eof oftd =%F 7|5t7| $lsiA AL StL}
» StageFrightOj| A= AudioFlinger0f|A{ X 2| EIC}

v Video Codec
> Audio Codeci} H|==gt Hgto|LC}.

v Video Filter
> Audio FilterQ} QA}S &to|L}, StageFrightOf A= AFRE|X| R=C
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Stagefright Player?| 7|2 X 9! class

n M= MO Class AN
CNuHTTPDataSource)( NuCachedSource2 )CMPEGADataSource)

" 29| mplayerQ| =L} Hj

/

i
( FileSource ) (ThrottledSource)/ e ( LiveSource )

( DataSowce )

A
( MediaExtractor )

) Stagefngh ofl= XSy
MediaSource C Med:aSource ) L oo
( e 7|6 =1

|

C Aw esomePlayer )

MediaSource

( AudioFlinger )

( AudioHardwarelnterface ) ( SurfaceFlinger )

OMXCodec(Z2H ZE= OMXCodec(*E HAZE=
MediaSource)
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st47t SEEICL S|A O mediaZl YBE|Y=KX| MEHS
> ==> &, demuxerE MEHSH £ Ol E SIC}.
v MediaSource

Stagefright Player0j A 2| Class 2]

= StagefrightO| A AI2E|= ClassS2| Ho|= ClS1 ZL}.

h

v DataSource

> data input type0j CHt class - ex> file, http

> Zt MediaExtractor(ex> MP3Extractor)0jjA{ = 7| 2X o &2 Sniffet4+&
DataSource0] S5 A|7{0} StC}.

— 1=

MediaExtractor2| Create@t=7} AwesomePlayer()OjjA S =& U} Zt Sniff
& A 5
=2 T

> HIO|E S YE o2 XIetct= 2Jn| S &= Sci20|ch F, HIO[E{2] &2
g & ACk= 2|njo|L}.
> HIo|E|2] &IF2 M 7IX|2 & + U=

Encoded Data

Demuxer(Extractor)0j|A] 22|l H|0|E{ & X| & StCl. MediaSource= ExtractorOjjA| &
2| €l mAudioTrack, mVideoTrackS Off 7| StC}

Encoded DataEl [{|O|E{E Decoding®t L|O|E{
OMXCodec2 Off 7| gL}
Raw Data

CameraSource?} Z2 H|0|E{E H3dF= AAE ofj7|stC}.
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Stagefright Player0j| A 2] Class 2| (A=)

= StagefrightO| A AI2E|= ClassS2| Ho|= ClS1 ZL}.
v MediaExtractor
> DemuxerE Off 7|t

v' MediaBuffer
> MediaSourceMELE| CIE F£EIC 2 Y| X|= H|0|E 2|2 0|Ct.

v' MediaBufferGroup
> MediaBufferE @3E 2|AER LR = 6|0 N2t 2™ EICH

4?7 ?' Si‘gr\cl



Stagefright?| 7|24 =

| -
= MediaPlayerService 2~=9Ql StagefrightPlayer2| 7|24 X

MediaPlayerService
r ” StagefrightPlayer ” 1
%
/ ;) AwesomePlayer \) \
AwesomeEvent /{ AudioPlayer
AwesomeRenderer \ /'ﬁv;iymg : / —
o8 Display | |€— onVideoEvent() ]l'- A fillBuffer() > Aud'OFEl;n%e: dlo|

o
DataZ 7bRS N\ \/ ﬁ':ag 714

MediaSource: \ / MediaSource:
q Encoded data Encoded data ﬂ
- 1

\ OMXCodec > OMXClient \
D ~ ~ 9
o O Binder L
D OMX D
OMXMaster

OMXPVCodecsPlugin(or stagefright plugin)
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Stagefright Class /1 =& #1

MediaExtractor

MediaSource: Encoded Data

AwesomePlayer

DataSource

MediaSource: OMX Codec

Decoded Data ==

AudioFlinger or
SurfaceFlinger

OMX Codec
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Stagefright Class /1 =& #2

MediaExtractor:getTrack()

AwesomePlayer

DataSourceE QIXIZ2
MediaSource MM

sp<MediaSource>mAudioTrack

sp<MediaSource>mVideoTrack

sp<MediaSource>mVideoSource

OMXCodec:Create(...mVideoTrack...)

sp<MediaSource>mAudioSource

OMXCodec::Create(...mAudioTrack...)

AudioPlayer *mAudioPlayer

sp<AwesomeRenderer>
mVideoRenderer;

AudioSink =2 AudioTrack0|&3}0
AudioFlinger2 AudioZ

AwesomeRemoteRenderer : public

AwesomeRenderer AwesomelocalRenderer : public

AwesomeRenderer

VideoRenderer *mTarget

VideoRenderer

class SoftwareRenderer : public

SurfaceFlinger2 =3

45
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Stagefright Class + = #3

= http://freepine.blogspot.com/2010/01/overview-of-

stagefrighter-player.html A}O|EQ| I ZI0j| A EH
v 318 - |29 == 0]|Q} 20| ZTTILE, TH| media player?)
plugin®| ZHH0|A| &2 OF2E L= mfeto| Zct.

+mSource J7 47
MediaSource FmAudioSource

| — +mSBurce TMVideoSource

R s e 1 — . c—

TimedEventQueue

AwesomeRenderer

11

AudioPlayer

AudiaTrack

(from media framework)

AV

AwesomeRemote | [AwesomelocalR MediaPlayerBase:: AudioSink
|OMXRender _ ediaPlayerBase:: AudioSin

Renderer enderer (from media frameword

OMXRender YideoRender <] SoftwareRender MediaPlayerinterface

\J/ (from me dia framewo i)

ZP ISurface
TIHardwareRender =l (from Surface flingen

46 ?‘ Sig‘nul




Android codec interface

= Android engine0j| Aq|2| codec interface
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Common Multimedia Engine(include Android)

Meaia Player App Application
Media source . Multimedia source handling
/Multimedia Engine B Viddleware
é System lib ) : Media Data handling

(demuxer/muxer, Audio/Video
sync) — AVI/MP4/MKYV etc...,

SR - Hardware engine handling
\ \ W . W y / (H/W codec handling through

standard codec interface)

demux format Sync

\
1

S~oo I

O
Audio Video Hardware data path setup
& _/ (H/W codec setup, output path),

“H/W Engine D Hw

. Codec interface(OpenMAX
IL or Custom interface),
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Media Player/Composer part

Media Player App
[ Media source ]
@ Multimedia Engine )
E System lib X
demux format Sync

(= >

Player — =34t decoder

Composer — &334 encoder

PLAYER/Composer Jt IR = &2 /2 20 —ex>
OpenCORE/StageFright/Skype Engine/Custom engine

W~
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H/W Codec Engine

/H/W Codec Engine R

Codec
Interface

Audio Video j % H/W = Audio Codec X2 Q8!
Simple Profile(SP) ]
: DivX3/4, H263, MPEG4
MP3 MPEG4 STD
AAC Advanced Simple Profile(ASP]
MPEG?2 : DivX5/6, XviD
Vorbis Data Loss
Compression
AC3 H.264 Another Name:
DTS MPEG4 Partl10/
WMV AVC(Advanced
WAV Video Coding)
Data Lossless
APE Compression
WMV7/8/9

FLAC
50 7F Signal



Multimedia Codec Interface

/ I edia Player App I \

Media source

Multimedia Engine
System lib

demux format Sync

— Codec Interface: H/W or S/W

W" m codec handling software

— Codec Interface= &30} &
H UAsSES U0, Playerdil et
ANe 2 & AFZADF RHD|8tel &

=S OIND HAE S US

- HZEF3I & U=s 82
OpenMAX IL(Intergration Layer)
Audio Video - TS0 EH UK 22 B

Player0l (tet AIMEC =2 2HA,
\ ) ffmpeg/mplayer/Xine etc-:
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Android Multimedia Codec Interface

(o I D

@ OPENCORE : Froyo7ltX| X| &
GingerBread Of| M Abx]|
'@ STAGEFRIGHT : Eclair0jAM £ E X|&

K(Z 30“):' ma|n) ...... ...... ——— : J

Stem B

demux format Sync

\_ B Y cozuy D
e ) G=AA

1 i @ I_'H'—| ,,,,,,,,,
: - OpenMAX IL
’HIW Engine: Py g
- OpenMAX IL ELC} St Interface
N n i
Audio Video I
- 4
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What is OpenMAX

« OpenMax

— Khronos GroupOj| Al Bt=11 QAE H 3 API Media Interface
— A|AHlof| F25HA| O|C[o] = :'1 Ld0| 7tsStEE #& APIE Xﬂé'-
_ olc 20| ZEo|A Open X BEF20] o|3t A at ojcjof =

=
(@)

« OpenMax Layer
— OpenMax AL (Application Layer)
e Platform0| 2 2t5}H Media InterfaceE H|&st1 AL 7}
. D2F 0/C(0] K Of B2 1AeH AHHO| TS

O 1

« XM=z0 ol @El= OpenMax IL= AFESHY O|C|Of XOf =218 HdE Jts
— OpenMax IL (Integration Layer)

e Multimedia CodecE 1} AFEAIE7H2| OIE 0| A E K&
. f’_*i'-*E Zdtol Z2 Ao 2N 252 AASH<0| O|C|0 Z2{0|0 EA 7t 7t

ol E|O|C[O] +4)

=
o

oot
[
H
[

e O|= MSQ| DirectShow X2} AEIS| S A
- OpenMax DL (Development Layer)
Audio Codec, Video Codec 7€t Cjst A H
o QUHF™M O Z Platform X|-& X7t Wrappings| X Openl\/lax IL2 7HH
- &, 0|C|0] E 0|0 Z20eiH&= F2 27t §l= g0
« Ch Codec 2tE F+x= =201 Al0f|= &1 7ts
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Android 2.3 0j|A{2] OMX QIE{njjo|A

= Android Gingerbread0j| A{2] codec interface

CEHEA
— 34
Appiications ( Media P!ayer ) _— -
e T —® ginderdZA| ¥4
pplications ( ediaPlayer ) — S . i
Framework g+ E2 22 =2
( android_media_MediaPlayer )
JNI
Binder Client libmedia.so
class MediaPlayer : public BnMediaPlayerClient,
public virtual IMediaDeathNotifier

Binder Server /
( class MediaPlayerService : public BnMediaPlayerService
Cclass StagefrightPlayer ) OMX binder mediaserver
server

A A
\C OMX Codec (Codec [nterﬂace) /

Linux Kernel ¥
CH/W codec(ex> Samsung S.LSI's MFC))
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Android 0f| A{2] OPENMAX IL 2| A}

Packet Video OpenCORE Player

PV Openmax Audio Dec node

[OpenCOREQAS| 2C|2 C|ZH LE

PV Openmax Interfration Layer

e R

AAC OMX MP3 OMX WAV OMX

component component component
4

AAC Codec MP3 Codec WAV Codec

1. OpenCore 0|A{= NodeZl= 7| 'E(OpenCorelj| Aq] codecE AE5= A0 OpenMax

ILS HZS

2. Stagefright OjA = HA| CodecO| OpenMax IL

dAlo 2 wrapping El01!S
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Android 2.3 Stagefright2] OMX {1 X #1

Binder Client

MediaPlayerService

Binder Server

-

\_

( AwesomePlayer )

) 4

MediaPlayerService \
OMX )

AwesomePlayer::on }\ )
( VideoEvent ) AudioPlayer

OMXCodec &
OMXClient

)

N\

C

OMXMaster )

/ \(

OMXPVCodecsPlugin(or
stagefright plugin) /

libbinder.so ) (

Software or Hardware
Codec

S //7

Linux Kernel

T

( Binder Driver ) C

H/W Codec driver(ex>
Samsung S.LSI9| MFC)
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Android 2.3 Stagefright2] OMX 1 X #2

Binder Client

AwesomePlayer::onVideoEvent or AudioPlayer ] \

T

OMXCodec:read()
decodeXl data ready

N

OMXCodec::on_message() = message Xxic|

(

omx_message:FILL_BUFFER_DONE omx_message::EMPTY_BUFFER_DONE

fillOutputBuffer & decode®l data”}
Z=H|Z|QUCtDD signalg EL &

drainlnputBuffer()=»Encoded =l
datag 2101Z

AwesomePlayer

| SP< MediaSource>mAudioTrack

— sp<MediaSource>mVideoTrack

Binder Server

e AT
J

OMX. OMXMaster \

fillBuffer emptyBuffer
OMXPVCodecsPlugin(or s
s
fillBuffer emptyBuffer

)/

OMX_FillThisBuffer() (32 =

OMX_EmptyThisBuffer() 13 & &

OpenMAX IL NodeREH 2| Codec ]

MedliaPlayerService

tagefright plugin)
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Android0j|A| X|&l5}= Component - Stagefright

Features : StageFright

Name Extractor/Writer Codec
parser DEC v
AAC
composer ENC vV
NB \V
parser Vv DEC
WB V
AMR
NB \V
composer v ENC
WB V
WAV parser Vv
composer
MP3 parser \V DEC \V
composer ENC
AVI parser
composer
parser \V DEC \V
MP4
composer vV ENC vV
VX parser
composer
DEC
SBC ENC
MKV parser \V DEC
composer ENC
parser \V DEC
MPEG2
composer vV ENC
0GG parser \V DEC \V
composer ENC
DEC v
on2
ENC
DEC v
G711
ENC
DEC \V
H264
ENC v
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OlE 20| E X|®l S/IW CODEC(Z|&2X|H)

Type Format Enc Dec Details File Types Supported
AAC LC/LTP ' Mono/Stereo contents in any
HE-AACVLAACH el s | T gidiets Kol e
HE-AACV2(eAAC+) o 48kHz
AMR-NB @ 4.75 to 12.2 kbps samples @8kHz 3GPP(.3gp)
AMR-WE 9 rates from 6.60kbps to 23.85kbps 3GPP(30p)

samples @ 16kHz

Mono/Stereo 8~ 320kbps constant(CBR)

Audio 3)
MP3 - or Vanable(VBR)

MP3(.mp3)
MIDi Type O and 1. DLS Version 1 and 2

- Type O ar (.M f vf)
XMF and mobile XMF. Support for fype O and 1(.mid, o, room)

1 Jso RTTTL/RTX st rts), OTAOta) arx

MIDI ringtone formats RTTTL/RTX. OTA. and Also R 1 l;ﬁlx_ rttt, rts), OTA{.ota) and
iMelody({.imy)
I’A{’Ic-dy
Ogg Vorbis Oggl.0gg)
2 - 8- and 16-bit linear PCM (rates up to ’ e
pc’- .NJAVE - 1!”‘“‘ 0, .'\JT(’\'\'JH": \VAV{ \ \\“".
JPEG [ = Base + progressive JPEG(jpg)
GIF ] GIF(.gif)
Image ) x

PNG e PNG(.png)
BMP o BMP(bmp)
H263 @ @ IGPP(.3gp) and MPEG-4(mp4)

Video H.264 AVC
MPEG-45P [3 3GPP(.3gp)

Packet VideoOj Al %ot OpenCORE Framework/Stagefright LIOf| Z& |0 QU=

2. H/W CodecZ AtESt ALCHH, O] S/W Codecs& N AL, H/W Codecs= OpenMAX IL APIZ
wrappingsto] Z2{1 Q1 A|7{0f &t

3. Interface’} 2%H6t7| {20 X|of7 BSCH= EH0| A

3GPP(.3gp) and MPEG-4(mp4)

=
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Android0®j| A 2] codec= A}

-h

= Android Multimedia EngineE Al2% 4% (Samsung SoC?| #A
v' Froyo: OpenCOREO]| Z2tE|0| Q= OpenMAX IL 1= & 0| &
v' Gingerbread: StageFright0]| EZgtk|0{ ! = OpenMAX IL X E 0| &

v II-I-I
> 7|0 k|0 Q=AY AEE 2 AMEO0| 7I5E
v B
> Skypell Z2 2|5 player engine0j| Al OpenMAX ILE X|2l5}X| &2 AL
Android version0f| }2} 7|=2| 3 E(OpenCORE/StageFright)0{| A A2 5}
= OpenMAX IL InterfaceE {2l = SkypeQI- o Z s} oF StC}
> Skypel}l &2 custom player/composer?| AL XN EE0| Exjed 427}

st
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Android0j| A 2| codecZ ALE3H=

" Android Multimedia Engine= AI25IX| %= 4
%

v

v

v

SoC2| A H!(ex> Samsung S.LSI2| MFC) A2t
ol M2 =g

0|20j| £ Video Engine?| Interface?} StF A 2™ hardware
codecg H|0{st= AE S ZpAdsir)

PN P
o O
> skype £2 CIE ATIO|M Hst= SACE I E #/50| 7t
Ctx
- 0
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Media In/Output(MIO)

" Decodingd %|F 2a=9| EF
v Audio
> AudioSink
v Video
> SurfaceFlinger surface
> VS.
> Overlay
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Audio output

=  AudioSink
v 2UHIX Ol application?| 4% - AudioTrack A&
v' MediaPlayerService= AudioSink AlZ
> AudioSink2 8 E| A=8t2 AudioOutput class& A& StC}
» AudioSink= Al K| 2 AudioTrackO|L}

v Callback function®|F2| S2&F - AudioTrack2 21X H|0{5I= A7}

Dl-o
=)

v Mol
» AudioSink

frameworks/base/include/media/MediaPlayerInterface.h

> AudioOutput
frameworks/base/media/libmediaplayerservice/MediaPlayerService.h

v Media Engine0j A= Audio ThreadE SZFA|7{M Audio callback %
+E 0|28l M dataS output
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Android 2.3 Stagefright2]| Audio output

Binder Client Binder Server

/ ( AwesomePlayer ) \ / AudiOF/ingA
\

TrackHandle: public
( AudioPIayer BnAudioTrack

class AudloOutput public C AudioFlinger )
MedlaPIayerBase :AudioSink
\ AudloTrack /
C HAL )
MediaPlayerService \

ALSA lib

i

( libbinder.so )

el
NS

Linux Kernel
( Binder Driver )

Sound Hardware

ALSA(Sound) driver )
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Video output

= Android surface output2 7|2X O & = SurfaceFlingerQ]
LayerBufferE 0| &
" J|2Ho2 BRE FHY display routine2 SurfaceFlingerAl-&
v BufferSourceE Al25= 4%
v OverlaySourceE Al25t= AL - H/W engine A2
= OpenCOREOQ||A{2] Surface Output routine

AndroidSurfaceOutput

1. writeFrameBuf()

2. registerBuffers()
3. postBuffer()
—> LayerBuffer J

SurfaceFlingerThread

65 . Signal



Video output class flow

Native Framework

[ LayerBase J { ISurface J

LayerBaseClient [ BnSurface ]

A

ayerBaseCIiey
"Qurfac&“T

A A

4 )y

LayerDim
b 4 [ LayerBuffer
LayerBlur ) LayerBuffer:: NayerBuffer::
: . acelayerBuffe Source
| . |
LayerBuffer:: LayerBuffer::
yer OveraySource BufferSource

Kernel Space

Surfacela
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SurfaceFlinger display flow(1)

Java Service

Surface
JNleall )
v Native Framework
SurfaceControl
threadloop() | e
LayerAAA LayerBBB LayerCCC
Orawing layer - N
| y___ Surface |
" Layerada oo LT 2o
eglSwapBuffers to EE ! LaverBBB |- e
Framebuffer :_ _ _y ______
(start threadloop()) ™ <I ?I Surfaceflingey
---------------------------------------------------------------------- Kernel Space
( v LCD device N
FrameBuftter
 LayerARa - L
i !
, LayerBBB 1————=-- i
\_ J
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SurfaceFlinger display flow(2)

SurfaceFlinger::threadLoop(){

(handleConsoIeEvents()) transaction check
v

handleTransaction(tran i fion f heck
sactionFlags ransaction riag chec

( handlePageFlip() ) post surface

"
( if (LIKELY (hw.canDraw()

& & lisFrozen()))
true false

: —
( handleRepaint() ) C unlockClients( )
{ repaint framebuffer

(hw.compositionCompIete();) bypass composition
I h/w compositing (hw.compositionCompIete();)

C unlockClients() ) J h/w compositing
i1l buffer swap ( Usleep(16667) )

( postFramebuffer() ) 60 fps

e -

}
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OverlayE 0| &%t H/W engine A&

= J|I2Mo=®E BE ZHA display routine2 SurfaceFlingeriAt&
= SurfaceFlinger?2| LayerBuffer classE 0|29t Surface display
routine Al

= LayerBufferE Al 4L
v' BufferSourceE AIE6}H &% LCD device driver(ex> fb)E 0| &
v OverlaySourceE Al2g A< H/W LayerE 0| &
= OverlayE o|2g AL = LayerBufferE 0|26l A display Entry3t
v dH S&2 H/W OverlayZ H|O|EH = XH ME5l= =
v 5 & YUV = RGB HZl REI2 Overlay driverE 0| 26| A X 2|gtC}
= hardware/libhardware/modules/overlay/* & vendor?Q|
overlay source®t X

J
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Multimedia 2} SurfaceFlinger2}o| £t

MediaPlayer(libmedia)

(} Binder

MediaPlayerSerivce

AN

MidiPlayer StagefrightPlayer colorconversion(Renderer)
OMX codec Overlay =& bt Surface =&

&34 (ISurface 0/ )

overlay contro SurfaceFlinger

(ISurface Ol &) V%
Surf.
overlay data path o
(Overlay class0l 2 /\‘\
LayerBuffer Layer LayerBlur LayerDim
OverlaySource BufferSource
overlay control path OpenGL ES
Vi
overlay module
\ graIIoc module User Space
A
V4L2 or Overlay FrameBuffer or Graphic Kernel Space
Engine Engine
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