ot=2o]= OpenCore HEH|T]o] X e
AAl 020099 59 13Y

H 2 okzke] =4 =& (http://www.aesop.or.kr), 2009/08/13

OpenCore 7l &

Opencore= <t=Rol=eo] HEwHto] ZHQYIR 2 olgowyE dukzxow
PacketVideo#til E#th thE ©]F 2% PacketVideow 3|AFo]Eo]7|% 3fal, HEHW T]o]
frameworks software layer?] o]Eo]7|x= s}t}.

T he TRl e t=Rolm JA il AE & o wdE deln. =
ol=g u& golry et BludlS ] OpenCore ZEi w]$- %Fo] i, C++ =2 24
full-featuredCGA A A Q1 HEr| o] 7]5S Zte) SFAA N = F2Z Ho| 3
(operating system migration layer), "¢~ t}3t stEo] JEHAle 543 e vhekst
ke Qg Fo] 2 o Pz 9714 o 9l

OpenCore WEH|To] ZH¢] a5 AAIH %}xdoﬂ/ﬂ oo, 23e F2 F /A 549

& £Fstug)

PVPlayer: th&st 2t] @ Htje ~Exo| gk A 7]5S 2ta = vtlo] ZHolos
A FrES Al

PVAuthor : 202,
55 AT
PVPlayer ¥ PVAuthore 7WEAtEo] ARE3 = &= JH=
SX 2 AMH|~F SDKE o]&ste e 4 drt. A5

MUe ~EYS H55a olsh vl oulA AA /)5S AW

Enpd Gbrlel] e To]
p

oAl mtjo] Fdlolo], Zhele}, HltlL 3y, EHlolx #layet 22 ofE Aol ALE-
o}

AdEARl F2E oldllstr] skl AAIAQ A A9 OpenCore software™ oJ#7]<] 2l
W2 s & 9



PayiE Rt E M ERF

|
. FYMEPTINODE

AurhoviE i RN B

PV MEFINODE

7
OpenCore
L iR h e 4




OSCL : 29 AA =34 glolB. 88 (Operating System Compatibility Library), © £
2|

_‘{
o o
o e SIAANY BAYL Aste] AR 2GAA FAL AdsE 5e LFS 9
7 =

—

[e]
o8] ¥l configuration, string instruments, 10, error handling, thread %
SHek C++ 7]E gholv g9} A8k

tio
=]

PVMF : PacketVideo "HE/H|To] 272 €3 (PV multimedia framework), document
analysis (parser)®} composition (composer)E &3t frameworke]al, ©] <Fe] codec
NODEx= &&#Rl Igso]~s 45T 4 Uil , AA A5 NODEE A8t <8t

o 7 3E Adol 2T 45 ¥ 5 k.

PVPlayer ¢lZ : PVPlayer 1%,
PVAuthor 1% : PVAuthor <%,

A4 OpenCore®] W82 ofF W2 &S £¢stal 9l

player®] 4ol A PVPlayers 4% (Source)® 2 network file & media stream
2 4 i, E¥Sink)S ere/mte Fuje go] & 5 i, 724 Vss 2
3= vjtjo] & A|o]¢t document analysis, video streaming, audio decoder(Decode)
oF 7 9o vh& 5AE zka 9tk paper documentAF-E WE mto]7hA] EIFFEtaL Q)

11, T3 network-related RTSP streaming 7] %= ¥3H3ta ¢l

o]

H ol

media area°l| A9 recordingol] T#E3|A, PVAuthord U= (Source)l == Zhug}l, nfo]
=7
= 5

3, = FAurr = 4 Qo (Sink)= video streaming, audio encoding(Encode)

wlEe] 32i9] recording®l 910141, PVAuthor 948 (912)& 7hvle, whol @ 7let
Y (2 2% £A9 Sr)ske B8, whe aPE A48 B4 5 ede dmy
sEYY § /52 FAFIG

A9y

OpenCore SDK¢] ARgel lo}, S&Z21% AFol|A adaptor(Adaptor)s Td3t= 2
o] FQ3&ta, 1 adaptors PVMFE €3 NODES £#7]%< common interfaceE o]&
A Fdsorst=d o] AL Aol A AFES 95t plug-in FEIE FASHA Hrk

2.1 = +x

OpenCore? IE=ZE W#HW /external/opencore THEZ S AEUIAEZE B Fr},

android: androidE 3 SDK2] HA9 base ZE=7F £t} PVPlayer® PVAuthorol
O 7)%E T3 9o player$t authord] ARgo] g =7} S0 9lth.

baselibs: data structure®} thread-safegdt 7]& library s, utils

codecs_v2: codecE(audio/video), Z g ™3t OpenMAX plug-inE, utilityE(ZepH 3t



parsers)

engines: PVAuthor, PVPlayer 59| <z A2 %

extern_libs_v2: khronos® @ EZ o] OpenMAX header fileE°] 5 Ut}

fileformats: Analysis of file formats (parser) Tools ==> A A|Zi= engine testZ=of A

T 2ol= % dtHex> avite 4$)

nodes: PVMF7} A|#3t= NODEO wdt m=7} Qt}. & codec¥} parsersol sk

node code”} St}

oscl: operating system-compatible library

pvmi: PVMF9] input, output control interfaceo] ™3t Z =7} 9t}

protocols: RTSP, RTP, HTTP¢ WENA #d s=50] 50 QUth
]

pvcommon: pvcommon libraryE W=+= Android.mk file®t S o7]dl&= A= Qo
=, U2 Y e goludg|ES KHopA glolHY g R Y= makefileo] & ol
pvplayer: pvplayer libraryE W=+ Android.mk file?t & of7|dE AAaE gtk =,
v g e golByulES FEolA golB g2 TtE& makefileo] S ol
pvauthor: pvauthor libraryE YF=%: Android.mk file¥t & of7]dE= A2E gtk =,
U2 g ED e golBdg &S BolA golHY el Y= makefileo] 1S ot}
tools_v2: compiler toolE¥ 552 4 J& 2 719 moduleEe°] 3t}
external/opencore U EZ o= 3 £ F 71 do] EA| s,

Android.mk: compile the overall document

pvplayer.conf: configuration file

external/opencore Y#EZ S REE sub UHUEZINE B Android.mk HdEo] Jxt

RS AbolddlE AR “AAZTRD A JHE, N2V AZE EsHeh=3A),
dE E9] external/opencore/Android.mk Y ol=

CODE:

include $(PV_TOP)/pvcommon/Android.mk

include $(PV_TOP)/pvplayer/Android.mk

include $(PV_TOP)/pvauthor/Android.mk

o &l Stk

=, Z}7F¢] Android.mk T &= AR AR2E TEe T2 FHo| A

2.2 Compile 7%
An | 724% eolnelelse oa k.



libopencoreauthor.so : OpenCore author library
libopencorecommon.so : OpenCore 7]¥ common library
libopencoredownloadreg.so : Download the registration database
libopencoredownload.so : download ¥ 2}o]H g g
libopencorempdreg.so : MP4 # A 2~E

libopencoremp4.so : MP4 &<

libopencorenet_support.so : HEH I A gfo]H g
libopencoreplayer.so : OpenCore player library
libopencorertspreg.so : RTSP #A|~E

libopencorertsp.so @ RTSP st #& glo]H g

919 eholuelel Hol e ASEE vt Lok

[ ~
libapencorempdreg so M Libopencorertspreg, so
s T4 41 s ; P Ik .
I i | i s i
Y A A
libopencorempd._so libopen libop ertsp.so [T il A

Player
AR

I

Author

AAMEN

7

Android 7 #7186 2% libutils.so, libeutils.so, libhardware.so, libandroid_runtime.so%5 -

L 5=38)t}. registration
OpenCore9 tt&sh glolB g Edd = v 22 #A7F dh
libopencorecommon.so: thFe 7|8 glolB 2] & Al

libopencoreplayer.so ¢ libopencoreauthor.so: Z}Z} playback®} recordingel] AFgo] ¥
a1, o] goluyEEL ¢ QlEHolAE TdstA )



libopencorenet_support.so & HEYIE X Ysl= gL A3t}
2o gelo ekt plug-in(Plug-in) WA 9] playerE F7lsts WHozE F 719 g
7F Abgo] H &=, v s Fl ARgo] Ha, thE sty AAl FEIETE St

2.2. libopencorecommon.so }olB. &g F+Xx

libopencorecommon.so #}olH 28] AA] OpenCore librarye 3Alojal, compiled
pvcommon/Android.mk 3+¥-& o] &34 A Hrt o] mk FLd = thE sub HEEZ] Y

oE mk SHUS FEHE WES 2 5 Qo

CODE:

include $(BUILD_SHARED_LIBRARY)

include $(PV_TOP)//oscl/oscl/osclbase/Android.mk

include $(PV_TOP)//oscl/oscl/osclerror/Android.mk

include $(PV_TOP)//oscl/oscl/osclmemory/Android.mk

include $(PV_TOP)//oscl/oscl/osclutil/Android.mk

include $(PV_TOP)//oscl/pvlogger/Android.mk

include $(PV_TOP)//oscl/oscl/osclproc/Android.mk

include $(PV_TOP)//oscl/oscl/osclio/Android.mk

include $(PV_TOP)//oscl/oscl/osclregcli/Android.mk

include $(PV_TOP)//oscl/oscl/osclregserv/Android.mk

include $(PV_TOP)//oscl/unit_test/Android.mk

include $(PV_TOP)//oscl/oscl/oscllib/Android.mk

include $(PV_TOP)//pvmi/pvmf/Android.mk

include $(PV_TOP)//baselibs/pv_mime_utils/Android.mk

include $(PV_TOP)//nodes/pvfileoutputnode/Android.mk

include $(PV_TOP)//baselibs/media_data_structures/Android.mk
include $(PV_TOP)//baselibs/threadsafe_callback_ao/Android.mk
include $(PV_TOP)//codecs_v2/utilities/colorconvert/Android.mk
include $(PV_TOP)//codecs_v2/audio/gsm_amr/amr_nb/common/Android.mk
include $(PV_TOP)//codecs_v2/video/avc_h264/common/Android.mk

o] makefileoll&= AAZ Hd wolof st= e tlHEZ th3 makefileo] 3 2=
ES 7 A

libopencorecommon.so Fe]B# #ol= o3 22 -go] ¥3F o it}

H OSCL

B framework & PVMF ## W€ (pvmi / pvmf / Android.mk)

W 71242 golrelg] (baselibs)



B codec ¥ Y&

B document output node (nodes / pvfileoutputnode / Android.mk)

o] flolB E g+ "ol OSCLE 7ML ar, o]t mzk7FX 2 Node toold} codecs A
A3t= PVMF frameworkol] t3t 715 % 7} Jt}.

2.3. libopencoreplayer.so #tolB.& g F+%

pvplayer/Android.mk & ®W t}&3} o] wHof it}

CODE:

include $(BUILD_SHARED_LIBRARY)

include $(PV_TOP)//engines/player/Android.mk

include $(PV_TOP)//codecs_v2/audio/aac/dec/util/getactualaacconfig/Android.mk
include $(PV_TOP)//codecs_v2/video/avc_h264/dec/Android.mk

include $(PV_TOP)//codecs_v2/audio/aac/dec/Android.mk

include $(PV_TOP)//codecs_v2/audio/gsm_amr/amr_nb/dec/Android.mk
include $(PV_TOP)//codecs_v2/audio/gsm_amr/amr_wb/dec/Android.mk
include $(PV_TOP)//codecs_v2/audio/gsm_amr/common/dec/Android.mk
include $(PV_TOP)//codecs_v2/audio/mp3/dec/Android.mk

include $(PV_TOP)//codecs_v2/utilities/m4v_config_parser/Android.mk

include $(PV_TOP)//codecs_v2/utilities/pv_video_config_parser/Android.mk
include $(PV_TOP)//codecs_v2/omx/omx_common/Android.mk

include $(PV_TOP)//codecs_v2/omx/omx_queue/Android.mk

include $(PV_TOP)//codecs_v2/omx/omx_h264/Android.mk

include $(PV_TOP)//codecs_v2/omx/omx_aac/Android.mk

include $(PV_TOP)//codecs_v2/omx/omx_amr/Android.mk

include $(PV_TOP)//codecs_v2/omx/omx_mp3/Android.mk

include $(PV_TOP)//codecs_v2/omx/factories/omx_m4v_factory/Android.mk
include $(PV_TOP)//codecs_v2/omx/omx_proxy/Android.mk

include $(PV_TOP)//nodes/common/Android.mk

include $(PV_TOP)//pvmi/content_policy_manager/Android.mk

include $(PV_TOP)//pvmi/content_policy_manager/plugins/omal/passthru/Android.mk
include $(PV_TOP)//pvmi/content_policy_manager/plugins/common/Android.mk
include $(PV_TOP)//pvmi/media_io/pvmiofileoutput/Android.mk

include $(PV_TOP)//fileformats/common/parser/Android.mk

include $(PV_TOP)//fileformats/id3parcom/Android.mk

include $(PV_TOP)//fileformats/rawgsmamr/parser/Android.mk

include $(PV_TOP)//fileformats/mp3/parser/Android.mk

include $(PV_TOP)//fileformats/mp4/parser/Android.mk



include $(PV_TOP)//fileformats/rawaac/parser/Android.mk

include $(PV_TOP)//fileformats/wav/parser/Android.mk

include $(PV_TOP)//nodes/pvaacffparsernode/Android.mk

include $(PV_TOP)//nodes/pvmp3ffparsernode/Android.mk

include $(PV_TOP)//nodes/pvamrffparsernode/Android.mk

include $(PV_TOP)//nodes/pvmediaoutputnode/Android.mk

include $(PV_TOP)//nodes/pvomxvideodecnode/Android.mk

include $(PV_TOP)//nodes/pvomxaudiodecnode/Android.mk

include $(PV_TOP)//nodes/pvwavifparsernode/Android.mk

include $(PV_TOP)//pvmi/recognizer/Android.mk

include $(PV_TOP)//pvmi/recognizer/plugins/pvamrffrecognizer/Android.mk
include $(PV_TOP)//pvmi/recognizer/plugins/pvmp3ffrecognizer/Android.mk
include $(PV_TOP)//pvmi/recognizer/plugins/pvwavffrecognizer/Android.mk
include $(PV_TOP)//engines/common/Android.mk

include $(PV_TOP)//engines/adapters/player/framemetadatautility/Android.mk
include $(PV_TOP)//protocols/rtp_payload_parser/util/Android.mk

include $(PV_TOP)//android/Android.mk

include $(PV_TOP)//android/drm/omal/Android.mk

include $(PV_TOP)//tools_v2/build/modules/linux_rtsp/core/Android.mk

include $(PV_TOP)//tools_v2/build/modules/linux_rtsp/node_registry/Android.mk
include $(PV_TOP)//tools_v2/build/modules/linux_net_support/core/Android.mk
include $(PV_TOP)//tools_v2/build/modules/linux_download/core/Android.mk
include $(PV_TOP)//tools_v2/build/modules/linux_download/node_registry/Android.mk
include $(PV_TOP)//tools_v2/build/modules/linux_mp4/core/Android.mk

include $(PV_TOP)//tools_v2/build/modules/linux_mp4/node_registry/Android.mk

libopencoreplayer.so & t&3 & AL

ke

st gk
B decoding tool

file parser(mp4)

Node corresponding decoding tool

player engine part (engines / player / Android.mk)
Android's player adapter for the (android / Android.mk)
identification tools (pvmi / recognizer)

codec part OpenMax tools (codecs_v2/omx)

Node corresponding to the registration of a number of plug-ins

libopencoreplayer.so2] =2 W& 7} parser?} decoder & W& Eo|t},
PVPlayer: engines/player/Android.mk ©] = A 3t4E5o] i1, android/Android.mk
ol = player® AF&3}7] ¢3le] PVPlayerE Androidel| built-in A1 Z =7} At}



2.4. libopencoreauthor.so #lolH &gl F+%F EA4]
recording¥# media library <l libopencoreauthor.so®ll sk makefile&
pvauthor/Android.mk I}<o]t},

CODE:

include $(BUILD_SHARED_LIBRARY)

include $(PV_TOP)//engines/author/Android.mk

include $(PV_TOP)//codecs_v2/video/m4v_h263/enc/Android.mk
include $(PV_TOP)//codecs_v2/audio/gsm_amr/amr_nb/enc/Android.mk
include $(PV_TOP)//codecs_v2/video/avc_h264/enc/Android.mk
include $(PV_TOP)//fileformats/mp4/composer/Android.mk
include $(PV_TOP)//nodes/pvamrencnode/Android.mk

include $(PV_TOP)//nodes/pvmp4ffcomposernode/Android.mk
include $(PV_TOP)//nodes/pvvideoencnode/Android.mk

include $(PV_TOP)//nodes/pvavcencnode/Android.mk

include $(PV_TOP)//nodes/pvmediainputnode/Android.mk
include $(PV_TOP)//android/author/Android.mk

libopencoreauthor.so + 2 22 7|5& Zka Q)

B encoding tools (video streaming H263, H264, audio stream Amr)
the composition of device files (mp4)

Node corresponding encoding tools

media input Node (nodes / pvmediainputnode / Android.m)
author part of the engine (engines / author / Android.mk)

the author for Android adapter (android / author / Android.mk)

libopencoreauthor.so #Fo]B. 2 #= Z} componento] ™3+ encoder®} muxer’} Ut}
PVAuthor+ engines/author/Android.mk o = &4 &<5o°] il android/Android.mk
o+ media recorder® A}&3}7] 918te] PVAuthorE Androidol] built-in A7 Z =7}
=

2.5 1 9] ol ey

71 9] external/opencore/Android.mk file o= tS3 & Ygo] o] )

Network support library libopencorenet_support.so:

tools_v2/build/modules/linux_net_support/core/Android.mk



MP4 functions library <! libopencoremp4.so and registration library
libopencoremp4reg.so:

tools_v2/build/modules/linux_mp4/core/Android.mk
tools_v2/build/modules/linux_mp4/node_registry/Android.mk

RTSP functions library libopencorertsp.so and registration library
libopencorertspreg.so:

tools_v2/build/modules/linux_rtsp/core/Android.mk
tools_v2/build/modules/linux_rtsp/node_registry/Android.mk

Download 4 library libopencoredownload.so and registration library
libopencoredownloadreg.so:
tools_v2/build/modules/linux_download/core/Android.mk

tools_v2/build/modules/linux_download/node_registry/Android.mk

3. OSCL

OSCL(operating system-compatible library)< UY&st &G A Ao sl x8o] 7l53sl%e
= FAEe] 9lal, 1 code structure® U 7ok

oscl/oscl

| -— config : configuration macro

| -- makefile

| == makefile.pv

| -— osclbase : 7]¥-Z ¢l do]¥ E}Y, macro, STL container®} B]5=3F StSo] &4
| == osclerror : error-handling functions

| == osclio : file I0 and Socket functions

| == oscllib : dynamic library interface function

| -—— osclmemory : memory management(auto pointers3 #2 7|5 X

ot
=

| == osclproc : thread, multi—task communications and other functions

| -— osclregcli : client 3 3+ g

| -- osclregserv : A8 5278 45
*—— osclutil : stringd# et Z 712 FEY

C
S
it

oscl HIEE 7 5 fHIdEHRE rolx] ot OSCLA= #dad sgEo] ofF A
AlstAl A= 9lom, C dolE F2 AREstH, AsldelA o] A& doja= C++ <l
g #| o] =7} AR-go] Hrh AR OpenCoreoll 419 PVME®] AR8-2 OSCLell o] &% o), 4|
OpenCored| 3t &2 OSCLFS AH&3t=A Z a3,



OSCLe] Fdeol 9o W2 HAYPHQl C g5+ st s71x9] Je2 EA5HA Hr}. o
Tetetaol HAdE osclutil®] T FEL inline 9 FEE oscl_mach.inl I}
o

CODE:

OSCL_COND_EXPORT_REF OSCL_INLINE double oscl_log(double value)
{

return (double) log(value);

}

OSCL_COND_EXPORT_REF OSCL_INLINE double oscl_logl0O(double value)
{

return (double) logl0(value);

)

OSCL_COND_EXPORT_REF OSCL_INLINE double oscl_sqgrt(double value)
{

return (double) sqrt(value);

}

oscl_mach.inl 3}24-& oscl_math.hol| include¥ i A3} 02 oscl_logOdrE logOstr=
ARESE A sdskA "

C do] 2dit= golu g = C++ 9 FEl= A7t AR, a8 A SeiA= ¥S 3
glo|t}. & EolA oscllb HelEHE thad 22 725 7HAaL 9

oscl/oscl/oscllib/

| == Android.mk

| == build

| *-- make

| > -- makefile

T—- src

| -— oscl_library_common.h
| -— oscl_library_list.cpp

| -— oscl_library_list.h

| - oscl_shared_lib_interface.h
| -— oscl_shared_library.cpp

* == oscl_shared_library.h
$19] :=o ¢l oscl_shared_library.h & o3 o] Hedxo] gl

CODE:

class OsclSharedLibrary
{



public:

OSCL_IMPORT_REF OsclSharedLibrary();

OSCL_IMPORT_REF OsclSharedLibrary(const OSCL_String& aPath);
OSCL_IMPORT_REF ~OsclSharedLibrary();

OSCL_IMPORT_REF OsclLibStatus LoadLib(const OSCL_String& aPath);
OSCL_IMPORT_REF OsclLibStatus LoadLibQ);

OSCL_IMPORT_REF void SetLibPath(const OSCL_String& aPath);
OSCL_IMPORT_REF OsclLibStatus Querylnterface(const OsclUuid& alnterfaceld,
OsclAny#*& alnterfacePtr);

OSCL_IMPORT_REF OsclLibStatus Close();

OSCL_IMPORT_REF void AddRef();

OSCL_IMPORT_REF void RemoveRef();

}

oscl_shared_library.cppdll & ol It glolByglE ZYslsd AMEHE mto)H,
olg st AEL FHoR golBvyglE 2957] #8te dlopen() TS AFESH}.

4. Codec ¥ Fileformat

HEuH ol file formatx et codec © F+ Aol =z 7|¥E& Eoh eja, 4
applicatione broadcast media(PlayBack)® media recordings ZAd 3= A o)
=3

media player X ZAH| oA AWHH 0 & playeri= media file2 Aol o] F 742 3}
Hog AgdA FH+=d shube filed W3 parsinge]il, Y A= media streamol] )3k
decoding®] t}.

oAZ 59, mp4 fileS Hz Tl o], 3714 ©] mps HFLL& AMR =& AAC audio
stream< Zral 91al, video streamO.ZE H263, MPEG4, AVC(H264)5 Z+S 4= 3t} o]
stream&+> 3GP package®] @E]Z packaging®o] Al #r}.

media playert packaging® HEHIE%EH Z} streamS ¥WlW ¥ media streamES
decodingd}Al Ht}.

el

e O

g
o) 7o)

media 2|4 recordingg video, audio, image A3 7|53 ZAFH ABHo| Q). video
°F eHoE e Fdr AAsE 7w BES| playerd] W] 7]wolil, s=9of
7171258 video®t audio atream< F5stil, o7& Q3 ¥ AHT = LS st
A Arifilee] FeI streame] FEI7).

OpenCore+= o] F 719 WEE fileformats ¥ codecs_v28F+= ﬂ'ﬂ'“iﬂi z+z}y B =
Rtk olelgk F Aj e BE2 ofF 7|EARl Y]eEelH, thE EEl oA sEHTh
Node®] TFAolAe} Z& HEJA..EEFH

ol



4.1 file format €]

play®} recordingAldl&= F7HA HH 9 files tF& WHo]l EASA =+=dl, OpenCore
A wd THE tF= F M9 BYS parser?t composer(component device)gfil -
2} (demuxer?} muxerghal HA = ZthH

fileformats Y EZ] &= v o] A= Qi)

fileformats

| -- avi

|  °-- parser
| -=— common

| *—— parser

| -- id3parcom

| | -— Android.mk
| |-- build

| |-- include

| == src

| -—— mp3

|  °-- parser

| —— mp4

| | -— composer

|  °-- parser
| -— rawaac

| Y —— parser
| -—— rawgsmamr
| *—— parser
T -— wav

T —— parser

7zt O HEFEL thekdt file formatel] Wit ZE7F S0 ¢t}

4.2 codec

codecs_v2 tlEEZd = 7+E Ide] g Z=50] 5o 9rh
codecs_v2 ¥ EZ S 2= v} 2T

codecs_v2

| -— audio

| | - aac



| -—— gsm_amr
| -—— mp3

" —— sbc

|

|

|

|

| |-~ factories

| |-- omx_aac

| |-- omx_amr

| |-- omx_common

| |-- omx_h264

| |-- omx_m4v

| |-- omx_mp3

| | -— omx_proxy

| *-- omx_queue

| —— utilities

| | -- colorconvert

|  |-- mdv_config_parser
|

*—— pv_video_config_parser

| -— avc_h264
*—— m4v_h263

audio, video HHEHd= 2 g digh teEELrt EAstal, I ABydEgd =

dec, enc ¢ £ vz3d, 13y Z=7F S99t

*—— video
| -— avc_h264
|  |-- common

| -— dec

* —— patent_disclaimer.txt
-- m4v_h263

| —— dec

|
| | -— enc
|

| -— enc

* —— patent_disclaimer.txt

codecs_v2 U EY+= omx 2t HUEEZE 7HA 2 9loH, o] f#E g o|+= khronos L
9 OpenMAX 3¥5E0] Eo] 9t} OpenMAX:E 2006K%=o] AlZt®l NVIDIAC 2|3
khronos=1&2 HEm|t]o] o]Zg]A|o]A standardel w3+ framworke]t}.



OpenMaxt 3719] Layer® u¥|o] A|H,

OpenMax AL : HA9 Level® Application Layer®, platforme] F¥3tA media
interfaceE A|&3sta AFEE 4= Qo) ot EAl= 4= vgo] Ao T2 avks =4
st 4 QY. wlZ2% platforms TFEFoUA SHEEV|IE St AT A WEEH =

— L_%
OpenMax ILE AF&al A% media playerE 9He & 97| ujFo|c},

OpenMax IL : Integration Layer®=*], multimedia codecEd} AF&AE71Y interfaceZE
A|-&3ch. Component based programl @ H3E& AA S50 ntjo] ZolojE HAAE
T 3

OpenMax DL : Development Layer®H%, audio code,video codecES ojEA wl=&
Arsta glom, BFL platform provider’t wrappingdlAl OpenMax ILZE #HW3| a1
A7 W Eol, wtjo] Zolo] =Ryt Bdaw A gl (Ghyk o9 A Codecss

PEEA e ARAE FIE @ 5 9 A 2,

5. OpenCore Player
5.1 Player 7-4

OpenCore® Player Makefile2 pvplayer/Android.mke]i, ZAude] EuA =H4A

libopencoreplayer.so gho]B 2 g] Ido] A FETE o] golv = F /e FAHLALE
= F7F &=, v Playerd] 1o didt ZeolH, th& 3slubi= Android component

playerel W&k Zojrt. o] A2 A adapter 7HHd ol

player engine®l] W3t 72+ external/opencore/engine/player ©]il, adaterol] w3t A

72+ external/opencore/adapter©] tt.



=

libopencoreplayer.so

e EE s s EEEEEE s EEsSEEEESEEEELEEEEsSEEEEEE mmsssssmsssE s

' Android Playet

PvPlayer

'

L T T

........... L L L L LE T T T B

Player Engine

Holas zt=th 9 2™l Bl & Edo]

Player engine {-#& o} 7
A =] &k
=

ofol] W& v el WA

engine A o] T the 2t

engines/player/

| == Android.mk

| == build

| | —— linux_nj

| |-- make

| > -- makefile.conf

| -— config

|  *-- linux_nj

| -= include

| | -— pv_player_datasink.h

| | -- pv_player_datasinkfilename.h

| | -— pv_player_datasinkpvmfnode.h
| | -— pv_player_datasource.h
|

| -— pv_player_datasourcepvmfnode.h



| |-- pv_player_datasourceurl.h

| |-- pv_player_events.h

| | -- pv_player_factory.h

| |-- pv_player_interface.h

| | -— pv_player_license_acquisition_interface.h
| | -— pv_player_registry_interface.h

| | -— pv_player_track_selection_interface.h
| -- pv_player_types.h

| -— sample_app

| | -- Android.mk

[ |-- build

| | -— sample_player_app_release.txt

|
|
|
|
|
|
|
|
|

T —— src

| -— pv_player_datapath.cpp

| -- pv_player_datapath.h

| -— pv_player_engine.cpp

| -- pv_player_engine.h

| -— pv_player_factory.cpp

| -—— pv_player_node_registry.h
—-— pv_player_sdkinfo.h

| -—— Android.mk
| == build
| -— config

N

—— Src

o] % engines/player/include TlFEZ o= C¢lEH o] #HH headerFdE0] 50 A,
engines/player/src Y#EE g o= 2253 private headerdt 9 E0] At}
oq7|A Fa83 YadES e 2ok

pv_player_types.h: data structureE3 enumeration value ol th3lF A9
pv_player_events.h: UUID k3 2z}t o 2| gtoll thal A<

pv_player_datasink.h: datasink+= media data®l sk =495 of 7] 3k},
PVPlayerDataSinkell ™3k A7} 21al, o] A2 media data output AEIH |20 3k 7]
2 classo]t}.

pv_player_datasinkfilename.h: the definition of succession PVPlayerDataSinkFilename
category PVPlayerDataSink.

pv_player_datasinkpvmfnode.h: the definition of succession
PVPlayerDataSinkPVMFNode category PVPlayerDataSink.

pv_player_datasource.h: datasource is the media data input, the definition of



category PVPlayerDataSource, this is the media data base class as interface.
pv_player_datasourcepvmfnode.h: the definition of succession
PVPlayerDataSourcePVMFNode category PVPlayerDataSource.
pv_player_datasourceurl.h: the definition of succession PVPlayerDataSourceURL
category PVPlayerDataSource.

pv_player_interface.h: the definition of Player interface PVPlayerlnterface, this is an
interface type.

pv_player_factory.h: the main factory class definition PVPlayerFactory, used to

create and destroy PVPlayerInterface.

AR engines/player/src T EZ 9 w<el& PVPlayerEngine class’7}F #AHojxo] 9=

pv_player_engine.cpp ©]t}.
_]

3

ox
o rlo rlo

PVPlayerEngine< PVPlayerlnterface &4-E =] S E=Cl N °]%
PVPlayerFactory”’} A§4o] = uw PVPlayerinterface® Aol I, AA A
PVPlayerEngine®] E|Z AAo] HtH(pv_player_factory.cpp ¢S HW zAgk 7

& doh

androidin.hanchao3e

Player 7S F+dE = 59 coded HolE sE5A 45, 181 vito]e =4S 9
"ol da3t 3Eo] HAAo] Hrt}. PVPlayerlnterface <1E o]
[e]

]

27 olget AES g 7|2 e digk AYrt Ho] i, 1 w1 H o] A vg i
&
CODE:

PVCommandld AddDataSource(PVPlayerDataSource& aDataSource, const OsclAny*
aContextData = NULL);
PVCommandld Init(const OsclAny* aContextData = NULL);



PVCommandld AddDataSink(PVPlayerDataSink& aDataSink, const OsclAny*
aContextData = NULL);

PVCommandld Prepare(const OsclAny* aContextData = NULL);

PVCommandld Start(const OsclAny* aContextData = NULL);

PVCommandld Pause(const OsclAny* aContextData = NULL);

PVCommandld Resume(const OsclAny* aContextData = NULL);

PVCommandld Stop(const OsclAny* aContextData = NULL);

PVCommandld RemoveDataSink(PVPlayerDataSink& aDataSink, const OsclAny#*
aContextData = NULL);

PVCommandld Reset(const OsclAny* aContextData = NULL);

PVCommandId RemoveDataSource(PVPlayerDataSource& aDataSource, const
OsclAny* aContextData = NULL);

o]7]ol=  Video®t Audio &3S 9lste] DataSink #H SFES ¥ ok
pv_player_types.h o= PVP_STATE_ & A|Zt% = player®] state machine? XS

Bl AEiEe] A= 3

CODE:

typedef enum

{
PVP_STATE_IDLE =1,
PVP_STATE_INITIALIZED = 2,
PVP_STATE_PREPARED = 3,
PVP_STATE_STARTED = 4,
PVP_STATE_PAUSED = b,
PVP_STATE_ERROR =6

} PVPlayerState;

offt
b}
%)
%,
ot
ol
ol

2
i
oM,

PVPlayerInterface™= Z+ - Player?] state machine< W3lA|ZA <

o]
PR

player7} Z 717l 21%@1 statex= PVP_STATE_IDLE©®] ¥ i1
Init %0°] ¥ Fo= PVP_STATE_INITIALIZED Aei2 So] it}

AddDataSinkE 3535 A& PVP_STATE_PREPAREDZ #st= Aol
PrepareE 3%3F To|x= PVP_STATE_PREPARED AE|2 o7ttt}
start 52 &4 PVP_STATE_STARTEDE E0]7F &

pauses %34 PVP_STATE_PAUSED AEZ 2 + 3

PVP_STATE_STARTED, PVP_STATE_PAUSED ©] % 7H¢] A= play A8olA vo
= AHol™ 27} start®} pause F4E TEFSA o] F e AHE 2¥9A T 5 ALt
playback A3to| A= stopS EE3A PVP_STATE_INITIALIZED & return® 4 901,



RemoveDataSource &42 a4 PVP_STATE_IDLE A 8|S return & 4 Ut}

(F1=2, pv_player_engine.cpp W54 o223 PVP_ENGINE_STATE_ ¢ prefix®] stateZ
ARg3star, $1e] PVP_STATE_ 9] -+ PVP_ENGINE_STATE_ | A& #4d3s] A7 s}
o stateE EAISHA Hof AL}

5.3 Android Player Adapter
Android Pt = Q=R o|= & opencore player<] adapter =
external/opencore/android T&E2 o] a1, I 3 Y2E= g5 7o)

android

| == Android.mk

| == android_audio_mio.cpp

| - android_audio_mio.h

| -— android_audio_output.cpp
| == android_audio_output.h

| == android_audio_output_threadsafe_callbacks.cpp

| -— android_audio_output_threadsafe_callbacks.h

| == android_audio_stream.cpp

| - android_audio_stream.h

| -- android_log_appender.h

| == android_surface_output.cpp

| -— android_surface_output.h

| -— mediascanner.cpp

| =— metadatadriver.cpp

| - metadatadriver.h

| -- playerdriver.cpp

| -— playerdriver.h

" —— thread_init.cpp

Android®] Player® adapter= OpenCore player engine® < interfaceE &38| oF3k
t}. Android media player interfaceo] ™3t ++&<L PVPlayer?e T&o|t}. A} PVPlayer
i MediaPlayerInterface 258 &8k Zlojt},

player 738 ¥A o] &< PlayerDriverE o]

PVPlayerE PlayerDriverd] EAd+-E 553

EER ey

= Aolx, 182 PVPlayerE AMg3hch
2R AAEY, dA FEo g FxR=



AndroidSerfaceChtput | | Android AndioCwtpm PV Player

>

androidin.hanchao3c

PVPlayerDriver the various operations of the various commands used to complete
these orders in the definition of playerdriver.h.

MediaPlayerol] 4 PlayerZ A|ols}7] 93l PVPlayerDriverol| = thkslk FZteo] )3t o}
ek JH S AREsth o] 1S playerdriver.holl A <] o] ltt.

CODE:
// Commands that MediaPlayer sends to the PlayerDriver

enum player_command_type {

PLAYER_QUIT =1,
PLAYER_SETUP =2,
PLAYER_SET_DATA_SOURCE =3,
PLAYER_SET_VIDEO_SURFACE = 4,
PLAYER_SET_AUDIO_SINK = b,

PLAYER_INIT =6,



PLAYER_PREPARE =17,

PLAYER_START = 8,
PLAYER_STOP =9,
PLAYER_PAUSE = 10,
PLAYER_RESET =11,
PLAYER_SET_LOOP =12,
PLAYER_SEEK =13,
PLAYER_GET_POSITION = 14,
PLAYER_GET_DURATION = 15,
PLAYER_GET_STATUS = 16,
PLAYER_REMOVE_DATA_SOURCE =17,
PLAYER_CANCEL_ALL_COMMANDS = 18,

1%

olgfgt o] UdtAQl &2 PVPlayerlnterface 7+ F-3to] talA] kst Qg o] ~2

TAE

dE 59] playerE FA| WFEE=(pause) F2toll tisir A A" F&He 5L
o2

1. PVPlayer 9] pause %4 3 (playerdriver.cpp a2=°l 4 2])

CODE:
status_t PVPlayer::pause()

{
LOGV("pause");

return mPlayerDriver—>enqueueCommand(new PlayerPause(0,0));

o714 mPlayerDrivert PlayerDriver &¢] W<4=o]il, PlayerPause classE& 3ty A3}
WA commandE ol Fojde g&S s} 04 714 PlayerPause classi= playerdriver.h

shele] Heislo] glek.

2. PlayerDriveri= 7422 enqueueCommand S o] &34 wHAIA] Ao 3k &
%5 3laL, PlayPause ®#o] el A2 0 2+= handlePauseOSt+E 53514 Ft}
CODE:

void PlayerDriver::handlePause(PlayerPause* ec)

{

LOGV("call pause");
mPlayer—>Pause(0);



FinishSyncCommand(ec);

o714 mPlayeri= PVPlayerlnterface®@ 2] X9l o|, o] ¥<2lE+ OpenCore? player
engine B} 9l PVPlayerEngines 3=3}7] ¢siA AF8F ).

player®] adapter 73] 21¢] Android frameworkol] A sjoFgt =23 AL media output
S AoslE= Aotk (Audio/Vidoe outputS E&3HE).

OpenCorei= Player Engine?] E|Z o]g3 &S W33t o) gl

A7IA F MY Fask Bllo] EAISHAl ¥+=dl, AndroidSurfaceOutput = 93
android_surface_output.cpp® AndroidAudioOutputs B33l android_audio_output.cpp
7b sl

Video output< Al®3}7] 91814 = PlayerDriverel Al 7ie] w7} Al-&HTh
(playerdriver.cppol 1<)

CODE:
PVPlayerDataSink xmVideoSink;
PVMFNodelnterface *mVideoNode;
PvmiMIOControl *mVideoOutputMIO;
o 714
mVideoSinks PVPlayerDataSink E}$Jo]al, o] AL player engine ¢lE #H o] ~o|t},
mVideoNodei= PVMFNodelnterface EF§io] L, o] A

external/opencore/pvmi/pvmf/include/pvmf_node_interface.h o #A2ol% o] o PVMF

o] Htsle EE NODEYl 5YU% 2EHolA~E AFdts 2ol

PvmiMIOControlE} ¢ ¢ mVideoOutputMIO =
o)

external/opencore/pvmi/pvmf/include//pvmi_mio_control.h 3o AHojxo] Jom o
Z 2~ midia input-output AE ¢33 F43tE QJEH | A~E AF3t.

1. PVPlayerel] 2+ setVideoSurfacet Video output interfaceE A3t} o 7|4 AE
%= parameters [Surface 39| X <Qlg] o]t}

CODE:
status_t PVPlayer::setVideoSurface(const sp<ISurface>& surface)
{

LOGV("setVideoSurface(%p)", surface.get());

mSurface = surface;

return OK;



setVideoSurface ¥+ PVPlayer?d "8 ¢l mSurfaceE A 3ITHYE 2 [Surface type

¢l surface ).

2 A video output Q1B H o] 2o at A E L run_set_video_surface() oA o] Folzl

=

CODE:
void PVPlayer::run_set_video_surface(status_t s, void *cookie)
{
LOGV("run_set_video_surface s=%d", s);
if (s == NO_ERROR) {
PVPlayer #*p = (PVPlayer#)cookie;
if (p—>mSurface == NULL) {
run_set_audio_output(s, cookie);
}else {
p->mPlayerDriver->enqueueCommand(new

PlayerSetVideoSurface(p—>mSurface, run_set_audio_output, cookie));

}
}
}
o] 34 void PVPlayer::irun_init(status_t s, void #*cookie, bool cancelled)
ol TEH a1

PlayerSetVideoSurface3t¢] %S A=Y handleSetVideoSurface() 34+ T E3H)

o

2. handleSetVideoSurfaced4=2 +d& t}ho-3 £t

CODE:
void PlayerDriver::handleSetVideoSurface(PlayerSetVideoSurface* ec)
{
int error = 0;
mVideoOutputMIO = new AndroidSurfaceOutput(ec->surface());
mVideoNode =
PVMediaOutputNodeFactory::CreateMediaOutputNode(mVideoOutputMIO);
mVideoSink = new PVPlayerDataSinkPVMFNode;



((PVPlayerDataSinkPVMFNode #*)mVideoSink)->SetDataSinkNode(mVideoNode);
( (P VPl ayerDwataSink?PVMTFNode
*)mVideoSink)->SetDataSinkFormatType(PVMF_YUV420);

OSCL_TRY(error, mPlayer—->AddDataSink(*mVideoSink, ec));
OSCL_FIRST_CATCH_ANY(error, commandFailed(ec));

}

/) A F@A(20090813)¢] oM = 919 Z=7F ol EHAY. sHAN 7] Ee Fdet
=

A2 7|4 = mVideoOutputMio(PvmiMIOControl typegl)el gt o] o]Fojxit}
o] AL PymiMIOConrol typel ZH-E AF&HES AndroidSurfaceOut classZ 7FA] 1L o] F
o] Ao},

93, PVMediaOutputNodeFactory:: CreateMediaOutputNode() 3+E TE5T0 2 H
PVMFNodelnterface type?l mVideoNode®} A2 314 Y #E 2 mVideoOutputMIO
7} €l

aglal e §
PVPlayerDataSinkPVMFNode & ¢ mVideoSinkE A4 glt},
(./engines/player/include/pv_player_datasinkpvmfnode.h o] A= o] 9J&

o] 714 PVPlayerDataSinkPVMFNode classi= PVPlayerDataSink class®2FE A&}

a8 B2 2 o] mVideoSinkE PVPlayerDataSink® AF&E 4 912, SetDataSinkNode &<+
E o] &34 mVideoNodeE mVideoSink®] output NODEZ A€ g 4 ot}

o] Ao th3t class?] E52 thS o] 19

+
%2,
3

Member of

androidin.hanchao3c 1)ata Type PlaverDriver

ll.‘;urlhcr
PvmiMIOControl K }— AndroidSurface Output o = mVi

(1) mnew

PVMFNodelnterf = l - Vi ode;
o Ll {2} PV MedinOutputiode Factory:: CreateMediaCutputNode mVideoh

{1} SetDataSin kNﬂdel

3 new
€ s myideoSink;

PVPlayerDataSink J—PVPlayerDataSinkPVMFNode




AR Video Outputel]l dgh 7]E24<Q1 3453} 7}%% AndroidSurfaceOutput classol] A
o] Zo]zt}, Player engineol A Androidol] %

npx]ghel]l 9li= AddDataSinke] ™3 &2 mVideoSinkS PVPlayerlnterfaceo] F7}sh=
Aot

AndroidSurfaceOutput classol]l ™3 I =3+ android_surface_output.cppel AT}, ©] class
of tjdt I=+ OpenCore Player engine? video %3 Android “adapter"e] 453}
U Aotk o] ).

AndroidSurfaceOutput class¥ PvmiMIOControl classZ 5 &S Alejo] a1, o] class
9] constructor®] ¥e}H|E]E= [Surface types AFg3HC}

o] class(PvmiMIOControl)ol] ™3t 78S R [Surface ClE|#Ho]AE Al&3l=
=

P
9
e

6. OpenCore author

media recordings H93F= android author A9 FAL thS-3 2t}

android/author/

| == Android.mk

| -— android_audio_input.cpp

| -— android_audio_input.h

| -— android_audio_input_threadsafe_callbacks.cpp
| == android_audio_input_threadsafe_callbacks.h

| -=— android_camera_input.cpp

| -- android_camera_input.h

| -— authordriver.cpp

| -=— authordriver.h

—- mediarecorder.cpp

engines/author/
| -- Android.mk
| == build

| |-- make

| *-- makefile
| - include

| |-- pvauthorenginefactory.h



| ~-- pvauthorengineinterface.h
| -— src
| |-- pvae_tuneables.h

| -— pvaenodeutility.cpp

| -— pvaenodeutility.h

|

|

| | -- pvauthorengine.cpp
| |-- pvauthorengine.h

| ~-- single_core

T —- test

| == Android.mk

| == build

| -— config

| - src

*—— test_input



