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BE wu &2 ey dolgE AAstd R, 2oz A4 JEs
dHRNEY A% an A2 JEE JYUEY LEHH I¥Y. 2T I
Yo dlolHE YFA S EZHOE HAEH.

W =2] direction availabilitys} Hlatd w4 ebd Aol & =
= always, sometimes, on-request®] Al F7F9 availabilityZd sht& 7148 +
Atk 2 o)EXHY ouste vt W&, Always HEE
AL 13}l sometimes T EFT A4
gtk mpA RO E op-request MEE oJEZFPA oMoz RE Q77 US W
UehtE AL vt
B Capabilities

des deUET} o Fo] ofd REoz B AUt F
7] W&o HFIEL vlolE7} capabilityE Bl AEd & AEA oA
A AgH JeEANE VIS TEEH.

Capabilitest = RERF f=o FrlEY. A= FEHAM = T 7
ZRoA A48 H=g T3 A2 ovo] BYS riEstn HEdAE d=
7} o}d FAHA) L Aol 5 caps? YALEEFE AFEI oln] FAtol
By g9 ZALds A4 AT Ao AeHa Jde vide] ghd el 7]

i

=9 capability: GstCaps AAZ 7|&dtt. WHH 22 GstCapse 7T

& 7]1%&8 GstStructure® dh o) EFsta k. Aol ¢EE

2
jinss
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HT= @A shte] GstStructure®He AT 3 mAHE #E FHAL UA H
A o)A e AFL FAol ¢d A=y d= dE e HEHA Fer
g2 Lo 2L gst-inspect vorbisdec® FHI] dL& AAER
“vorbisdec” ] capability® R AAF 1 Ut. 7)o L2290 A3 =t 747
A gl o] T W= BT A 7}5E 27l capability® AL AT
o] & A3 HI=E vorbis—encoded 2H L EHOHE WolEd F UoH
“audio/x-vorbis” 2] MIME E}Y& 7IAla Y A& H=E Yagd oL
golEE ¥yl 4 gor “audio/x-raw-int” ¢ MIME E}Y}& 7FA 3 g}, o

a2 TEE E

r;'ﬂ

orle AT dol=s AY Fol @ FHE /AT Ak,

Pad Templates:
SRC template: ’ src’
Availability: Always
Capabilities:
audio/x-raw-float
rate: [ 8000, 50000 ]
channels: [ 1, 2]
endianness: 1234
width: 32
buffer—frames: 0
SIMK template: ' sink’
Availability: Always
Capabilities:

audio/x—vorbis

B Capabilityq] A&
Capability(caps)® F HE Alolo] AG=HE o9 Fglol thsf vehl
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A ER dEoA AHsks dolHe g dis) vebhdc. ot Hgan 2
& Tge B3 ALEET.

- Autoplugging: capabilityol ZAste] F=d dZd AYANEE A5
o2 & & Jdvh. BE autopluggerE2 ©] YL AT

— Compatibility detection: ¥ H=7} dZ2HUL 9 GStreamer &2 ¥
o] B dslA F dert B AdseX 25 £ A T A=A
2 3% 458 AEsn AE AZse BAL “caps negotiation” ©|ZHA
g},

- Metadata: oJZAolAL HE=ZRE capabilityd: #ojlo] HEE &
3 Agd vdgolg ggd] g FRE AFTE & U

- Filtering: oS Aol F W= Alolo] M= viro] B o
8 AT F7] A3 capabilityE ol&dth. odE Sol ojZ AL F
© Atold] AgH” nTIe AVIE A7l WA “filtered caps” & AHE-FT

3.4 9 ¥ (Buffer)<} o] 4l E (Event )

=
o M EL AAF dolZeel dolHES AL Y. oMESS FHAdd
o) dlo)e 1 AR} B0S(end-of-stream) LBE-L AEE FRE 7HAIL %
T} o] BE REL Ao AFAHY go]Zehel S FHAM ATHoE o] F
c}.
LI B

H e AMAE AR ozl W AgHE dolHE B At @
BHHog 4a AYUEE A WHE B4sta 92 nd At o& YUE
Qe A=g 3 Agdh. wte] go]zedE vHE7] fsA GStreamer
ZE AHEOE Y AAHEV HEE gobd A AojmE ARSAE

2
2

4 2
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AR et fo. WE s ded 22 748 24ER °1$°W ATt

- Wz gk £UH

- 28 A7)

- #5jo] g BYEYgE

- A 28 dYHUEEC] o] HHE AMEstR Ao WE refcount.
o] refcountE @ AYWEE T HAE Fxstn A FA HHE HAE
A A sHE ] AS-gh

g e A9 BiEst A= dEert E9EE dolEs HHR
EAE D g dYAER AgHE Aot d7 dYUEL HHEREH bo]
HE ge ¥ u¥9 diA2E sAgd. oz dolEd b AEE 3
B AAT £ JES g gwryel vget e HArE]

27 9 EFF AUles dHES Q2L Wog IEA g1 vy
2 #Rste Aotk Byt ohlz} AYWEE vtie PR A2 XSed A
g X-server25E 9 vxe] FIFAHFP st=9o] wEd & F deon EF
read-only2 % 22814 & +£x U},
m odE

oMEE o7t Io]ZEdl <lelAl wwe] o8] FALW TP
Dovnstream ©|HEE 2EFe Aejo] wisl o AUEANA dHEH.
Upstream o|MlEE o] ZE|Alo)As dEWUE Ato]o] QIEHM 8 oljz} of¥
E-olHE QB HM Alo)oE AMgHET}, o] ZE]A o] Aol AL upstream o] HET}
o] #2359 downstream O|HMEE ©X] HolEo] tigt sldel i g 29
A7) fs) dEErt.

o

3.5 GStreamer? T4
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B gstreamer

GStreamero] Thg ZEo] w=A EgHOJok Bl core FolH 0T
718 A% golngd, o3 g5 AYRESH FA% HAE I=S XS
I U
B gst—plugins—base

Z%9 GStreamer?] T3 FHWEESS Tt itk THHL
AHEEE EaQEY JEE /AT dew FEY
g3 ik, Core grolne g Zo] A&How JHOJEHI 7

o
Ruj
1A
Lo
M
i)
g
im
e
o
Mo

B gst-plugins—good

e AEIA ALEE F AE A F2E
& 2gstzm g, Z=EE F Aol glon ol
=52 2Age HAET Z2H0 ok A Eeagle TEY AR W P
z F=Z AHEE F U

- AEASE AR 0T FHIAEL ST § AT

el
it
it

A&k 9l g

Jo

>

FAE 25 sidd =

- deRES BEE ASASE olF AeWES Jnoz

agefor gt

st
K
Ir
il
I
t

B gst—plugins—ugly



2 2= Q). TS o} golngHSe] g golAArt e gorm
olFd £3d ¥AIE 4o A+
- AgAE ol EHIAES AR 2ol BY PolAaFE A
AAF Fo ALgslojof T},
- dEHEE HsE ALEAE o

A slof B},

mln

AYHEESL 7|uto =

[1.]0
Ry
AT
16
fiu
M

B gst-plugins—bad
e REY vlzse SAET HojAE ZadEe JAPeE o|FoA
A, == AAG BAS, H2E, B guolEsd 247 A& F

o] g XF¥H ILYHE

1

rt

2 Ygadol=5d gst-plugins—goodolt} gst-
plugins—uglyd] 38 4 Uo.

- Z8a90] EAE JOoAE AEAE BT & vk A EAHEE
AN 22V dadels HES T 5 .

- A& F7HE ZEEL o] BE0 ETFEHE A0R o] I/ A& ZEF

Ed 4T 5 A

3.6 GStreamer ©]Z A olA

A4 GStreamer YAIO)E )= GStreamer 7]Wro.2 AztdE B2
MEo] #AH At 28 98 FAE AZYANAES YA 2

YRR oS AdHEL ngo] Edolelg TAsL Ak,
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29 9. GStreamer 7]%t9] Tltjo] E#ojo] A ZHANHE
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Al 4 F  OpenMAX

o} Z A o] Aol Al o] 4 A (portability)& A|F3Th. OpenMAX APIE 2olB.2F
s =Y ARAgo] sh=de] Txe Aol ARE T2AMY 575 S
N EERoR AMEY & YRS HEY.

4Rt AREE ede/ulte mtle] Zgole), AY 2& e T
3 ZAZPIA F o UL FETY ZANAE Mee 2FFeER B
glrjtie] stEgo] TRAEY AR AR &3t 7t Qo @ity eR o]
A F59 AFL oA WE dolg HeFe a7t ZARHoE qYd
&F 40 ALY £8 30 B Bude] oEYAolde] EHE AT T
zo AAN a7H3 U

olg1d Tz T NF & o Fxo a&Ad Z=E MEse
Rolth, stolald Aoz o]YF Fxo FAHE BF TIE AL =
7] WEo] o] g ojZelAclAe] R EL o] ERF HAsE oA E
g Z=E FEAY. 25 g ey o] =g &£F

Egol7t AR A2 FAHolok o) Q2L EFRFE 3l o

of @t} Aotk FH glojA 9 o]HT HEEAL MEL AFY FoIE
A AA7E A v EE FATI AFe FEE AsHAIH.
n N2 I EE FH

ol AFE EAFES FHst AAs]) AN A2 TF W

OpenMAX 917 2Fo] I = Fer|vo] ojZe]Ao|d& 913 Open APIS) TF

rlo
:l:‘4
>,
R
2
o

ol

e
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Ag Aosia Atk BF £99 BAe A2e TR Fxol DelE v
AZEMolE ety Bad W4 2YEE Folt W Aok
of =¥, 1A% delugdy, wHe, eve, oux, g4 29

T eSS FEY FEALE AAgFezn T VTe ATHI= A

N

e
™
o

WEFE gial ZF AEE Ed FFY £ UAEF A, AELE AFL AT
9 wa A" F Jdoer E o 88 ¥ st=go] ZAF gt A
o] 7b5a) A}, 2¥ 10e OpenMAXS 7|¥toz & HEntlol 28 {ZXE

RAFG[7].

4

29 10. OpenMAXE 7]¥to2 & dEm|Te] 299 =

4.2 OpenMAX AL (Application Layer)

OpenMAX AL APIE= o] Z A o]An} e m o] ujEg o] Ateld #4354 <
Ho)l2g AFgct. dEnte] nEgols HEv|YoE FEAI A48 B
E MUAES AL APIE AFTo 2N ofZ Aol Ao A HE T Qe Holx

o3

o

OpenMAX ALS o}x LEHA BN @A) =olHm Y= 75E

- Playback: H|tie #d A3, &9 A 49, ojn]A] Hd &9
23



- Recording: H]Y% Y =3, etje oY =&, oA Y AF

olo} e 7|BH F2 9% xAE 9% play, pause, stop, FF, R¥Z

& 715ES AT Fd. =3 AFBEGNE 20 FHd da 2719
Agol e AAY £ dor nhe o gEide vge A7e 2R
EgozRnE HE HolgHE FEIAY FHE F
% Z7tEn. A 729 APIE B3] 3] AT Aol FAFH

Hxo F2 EAME wad 20063 4Qo] 2EE AFo)).

X
30
N~
)
®
o
o
2
H
l>

4.3 OpenMAX IL (Integration Layer)

OperndAX 1L Z¥}d 7171o] wigrs ode, WHe, oA 295¢ AT
Qe so) 25 AFVTE]. ol o ZeiFolHs} virle] TS A% WeleT)
o mez o8 AYshs LEEFS HUHD AW~ B AT F 3
52 90, 39 A Sudold AxEdele) zgor PR d& F
o1} AHgAAE SRS AR F dek. cl@ S48 FA5E Av
o2zt ok =9 pRAEe 7 Rukd A7lvith 3oE nARAY A
Qo 2E B3 29 TR} B, L9 ARHY HHL Tl N2
W 7xs aaddozd g FUAD vte] N2z o4y EAE 4
Ashe ol

OpenMAX ILS Symbian MDF, GStreamer, DirectShow, MMAPI, OpenMLZ 9] 7]
2o vlo] TAYNASL MGl ASHES FEE + Avh. FHAA A
1 2E & she) Zadgad IS TNE ST F ARS FF )

d APIE ATSD vio] 2T HE f2 FolAE AWE ALE s
=

dz

o]r

BIEE gt} 219 112 OpenMAX IL 2 WHE 22X 2] oA o]t}.
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1Y 11. MPEG4 ¥|t] .9} AAC eH) 2 9] F7]3}

OpenMAX IL& F 7}A] W Z2sdg o)&s] AXVEE 745 HE
E & 4 gt AAE base TERURZ FIXIE 7B FZo) g HAES
= Aolz FWALE interop TEFHYL ATHE 7+e] A5 T2 s HX
Esdt= Aot

OpenMAX ILoJA] APIZ AFHE 7% EL d&H 2.

- Objectives & Profiles

— Component Registration

- Component States

- In—Context/Out—-Context Behavior

- Buffer Allocation & Sharing

- Port Reconnection

~ Buffer Queue Flush

- Buffer Marking

-~ Buffer Payload

- Buffer Flags

- Synchronization

- Rate Control

25



- Resource Management

4.4 OpenMAX DL (Development Layer)

OpenMAX DL APIE 20, ¥tle, A% Ao gk FPA APIE 71A
3 ITH9l. #% APIE: TheFE CPUS st=do] Axe $8) M 45 s
o] 7t&sE 39 7% AZANANA AFE] A AHEET. APT T
E& H.264, MPEG-4, AAC, MP3, JPEGH-olAMY Fo dug e ik AEoH.

e grse md Al o shE AN Aze F=o] TAFez

MUCIIMEDIA APTS

19 12. OpenMAX DL API®] 3%

OpenMAX DL 39 £Ho we}l g3 o] oy ooz vhrojx i

m uge =vd

2= wole) 7|2H wHe Ael g@ APl WL JE g2 o
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- 8x8 Add, Sub & 16x16 Add, Sub
- 8x8 DCT+Q+Scan & 8x8 IDCT+Q+InvScan
- MPEG-4 VLD (Variable Length Decode)

g

-

N

o e A%5S 98 229 oZ(Mostion Estimation), 2% E
(Motion Compensation), ©1E2]7(Deblocking) #< wA ¢ =@ API
= A,
m o]HA] vl

BEa99 712A8 34 A o g A3

- JPEG: encode & decode, 8x8 DCT & 8x8 IDCT, Quantization, Merged DCT
& quatization, Huffman encoding & decoding

- Image processing: color space conversion & packing/unpacking, de-
blocking/de-ringing filtering, Filtering, Moments, Block copy, rotation,
mirroring & scaling
m ere Xl

B2 o99 7124 A5 A e AT

- Audio API: Unpacking of headers and bit-streams, Huffman decode,
IMDCT & MDCT Polyphase filter, TNS & PNS processing

- Singal Processing: FFT & IFFT, FIR, IIR & Median filters, Dot

product, Block exponent

OpenMAX DL API:= 7|8 A o= Fr]dez FXsht A st=soit o7
Mol ZzAMY 2L 98 uErIdeR FAsor & Bavt d& WE v
&}e] aDL (Asynchronous DL) APIE A &%t} 37 OpenMAX iDLE Al338l= ©l
o] OpenMAX IL 7% & 43 202 (OpenMAX aDL¥ Z2 &7} Qtt.

OpenMAX:E 71EHoz dEv e 39, AY Az, 29 olBHgE

FHsE nEdo MERES dFeR st Aok, OpenMAXs =WEE, A9
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2&, A2 dgu A, Ag a2 FEE|te] dso] F8Y EE oEd

Aol gl 48 7hssie,
4.5 OpenMAXo] H&

OpenMAX ILS ol 3AldlA HE&T AFo] glon ol9 AAs 7 &
AE ARx2 84 FA8tn Yok, STAA ffmpeg”]whe] ALSA® MP3 IL
AXTAEE PRt YD TIdME FE52E 7|vte® H.263, Narrow
Band AMR, Baseline JPEG ZHE2) OpenMAX IL oA Z=E5E /WA,

B ARM OpenMAX DL Z}o]B &%

OpenMAX DL AL 714 2 F71& ARMIA AYslr] ARAoE Aol
ARMOl M= 78 AZZ ¢ BjA9 OpenMAX DL #lolB &g Fa= wjxsta 9l
o} =% ojABz HAslE ARME OpenMAX DL 2olB & ZAstz A
ARMO) A & Al OpenMAX DL ol eizlg HH3l slu e FAL t&3 2o
[10].

- ARMv6 SIMD: ARMI1 AEe] T2AME2 ARMvE TZE &8st FHHs}
g Aot}

— ARMv7/NEON: Cortex-A8 T EZ M2l 78 g NEON A& X 71&S 283
A #HA3skd Ao|tH[11].

4.6 GStreamer 21912 2 9] OpenMAX IL

AR2xA 259 OpenMAX AlolEojA = GStreamer 2} OpenMAX IL X9 -
F zy9d9art shie "Henige Az 44 82 +

F 3 Jrh12]. GStreamer koAl OpenMAX IL HEXVEE GStreamer
e 2 AlLEE FFo|th, 28 13€ GStreamer S8 29 dEHET}

Z OpenMAX core®} OpenMAX IL APIES 53] A& & &

(=)
ks

:
=
iy
e
ro
im
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tijo
f
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N
ki
32
iu)

od gstomxil /

sinterfazes
GSTelement If

A

3
3
srealizes

GSNLElement
SouroePad 0.1

DRI

................( }éﬂ‘n““anunuo }—-u-

QMA Component

inPort 0.

CutPort 0.4

1Y 13. GStreamer Y HWEQ} OpenMAX IL HAXUE

OpenMAX IL APIE %3] GStreamer ¥ZHUEE OpenMAX IL HEVEWS d
olg] ¥ TG A4S BT F & ¥rj} FHArEHE FI FEIES
AL $AY £ Ut OpenMAX IL F=xol wE2W (GStreamer FAEE
OpenMAX IL E&lolddER F25}H GStreamer ATHUES =3+ OpenMAX HE

1

WE YE=R FZAT ¢ dvt. =9 TEQ F3bo) glo] /Mg & Aoje
H =7} GStreamer L HEC TEHOTE F7H/AAE F JAAW XTEE 1A H

olr 4AFY © A4 ANA ohdAWE AR F Ak,
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GStreamer 9 OpenMAX IL zFe] 7% 3 &ojo] tigh &olHE E 1o viehf
Aot

¥ 1. GStreamer$} OpenMAX IL9] 7} Wla

GStreamer OpenMAX IL Remarks
element component 7]1E Qe o]~ EF
sink pad input port HolE & WolSol= QAE ol
source pad output port o8 g YWrUE JdeHo)A
property param & config | &4
bin, pipeline | - OpenMAXel = QU&= 92 zElo] figh
N
plugin - GStreamer A E2] ZEH ol
event event GStreamer= o|WE AY 7|5 AT
_ OpenMAXE IL E&}oldEd 71
buf fer buf fer dolHE #i e 99
caps port definition | 7Fs% dlolg] X2 digh HH

GStreamer A2 HAES} OpenMAX [L AXVES AeE nf$ Hl&slth. o]d
g vmE ¥ 20 JEAY.

OpenMAX IL& GStreamerol: A9|Fo] A oF2 OMX_STATEINVALID,
OMX_STATEWAITFORRESOURCES F AHIE 712 Utk 2 F AMAE IL E20]
A= 93] OperMAX AEVEJ} A2PIAY BT & gE 7t 2AUS
o] JHS 2ain] FAAE ool Ade] AR FEHJIS W HEYE
9 Zeg Zar).
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¥ 2. GStreamer$} OpenMAX IL2] e} nvjm

GStreamer A HE A

OpenMAX AXIE AH]

GST_STATE_VOID_PENDING

GST_STATE_NULL

OMX_STATELOADED

GST_STATE_READY

OMX_STATEIDLE

GST_STATE_PLAYING

OMX_STATEEXECUTING

GST_STATE_PAUSED

OMX_STATEPAUSE

OMX_STATEWAITFORRESOURCES

OMX_STATEINVALID

OpenMAX®} GStreamer AE] Alo]e]

GStreamer o] Z @A o)L AelHES AElE NULLoA PLAYINGS.2 WA

L oAg 4 dut. 239H GStreamer T

Mg & ztele Ad WA

32

N?L'

.
A

THIHAE A Hold e F3 o)

¢

AASS Bttt 22y OpenMAXol M= IL S8}oldEV AR UES] 8 ¥
AE 83T F UG
® 3. GStreamer$} OpenMAX IL9] ¥4 HlaL
23 GStreamer ¥4 OpenMAX IL &4

A %713 gst_init() OMX_Init()

AANE P4 gst_element_factory_make() OMX_GetHandle()

e WA gst_element_set_state() OMX_CommandSendCommand ()

AdYHE gst_element_link() OMX_SetupTunnel()

gst_element_link_pads()

Z7)8A g_object_set() OMX_SetParameter ()

22 Set/Get g object_get() OMX_GetParameter ()

AYA g_object_set() OMX_SetConfig()

24 Set/Get g_object_get() OMX_GetConfig()

Wy 3 gst_buffer_new() OMX_UseBuf fer ()
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gst_buffer_new_and_alloc() OMX_AllocateBuffer ()

By A gst_buffer_unref() OMX_FreeBuffer ()

X 39 GStreamer o] Z Aol IL Fe}olUENA e FHor AL
& Qe F5Ed da) wastgct. dolA dFe thE OpenMAX IL APIE AHS:

3l= GStreamer LEHEE IL FFo|dEZ FAdT. A

GStreamer H4E AR OpenMAX IL TS 28 JAo=z F3HE

SERERE
& anh

9lo] APIZYS] H|TE E3 Yol AAHZY GStreamer} OpenMAX IL F+F

Az vustd 2 988 3t 545 32AL W9 GStreamer Z3 2810lA
o

OpenMAX IL AXYERQ HolH 3&5&
@Al gk Mg 7|EET.

.

1.0: =YY E de)WE A4S NULLolA READYE WHSEE 2F

1.1: OpenMAXE %7133},

1.2: AdEAENA OpenMAX AXUEES AA I},
1.3: A" AXAES FevEES AR
1.4: AXVEZS IDLE AEl2 WA,

1.5: ¥

o @98 Aot}

1.6: GStreamer YTHEE ZAIXJIEJJ &8 XE i

o] g

pd

i
)

=5 oAg.
1.8: de]HES] Ae)7} READYS A PAUSEDZ ¥ 7 €t
1.9: d2HEE OpenMAX AETVEYL IDLER WA H EE
g3 w7tz 7)o,
1.12: PAUSEDell A PLAYINGO.Z Aej7} WA HTh.
1.13: 2 7le] volglE Wert 28 X ER2 BUiY.
1.14: AXAE7} EXECUTINGA B 7F Dwj7hA] 7] g=-in)
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143} Zo] vEhiit. g5l A
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TEE 98 vinst g3dnh. oW ¥ GStreamero] 23 ©]
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2.0: ZTYYATL dolE AYE Asl #FE Zd.

2.1:ﬂrﬂ7} OpenMAX ZEXVER HEHT,

2.2 AXVEE ALY £ gt 29 vivE 71z ZE7t €9

2.3: HFE A ZHYYIAR Boprtn o]RAL ozl JE U
deiE=Z Rud Aot}

2.4: gst_pad_push O7} HE=HE WHE HAEE 5 U,

2.6: 948 ¥l Ui Ayt A B Aol

2.7 gst_chain O FYgto] LD,
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WP 3etoder
BT LERmant
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te %ﬂjgﬁ:&gﬁ;‘iﬁ&mm&&ém’}
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1.3 OMX_ nit))

i 1.2 OMX_GatHaralaiOMX. ST AUDID MPSDEC)

1.5 0uX_SetPaameten])

|
| 1.4 OMX_sendCommandil OADEDISIOLE

.|

-

; Ll
| i
1.5 GMX UseBulfar)
l 5 "‘Cgl
[ 1.8 *OMX_liccateButier) "t‘}
7
sz ! ;
}
18 got_change shle{READYI0PAUSED)
EE — !""}
1.8 wairdcalibachly
U $.30 eventMandledand _somplele 10LE}
1 .11 U
112 gﬂwmg,mg?amég?%mw%) i
b 1.13 *OMX_FIThisR uBer) !
E ¥ ;ﬁ
1 i 1
i 1,34 SMX_sendCommand(DLEGEXECUTING)
§ REBLI: :
] 2]
; ‘17 1.16 sventandierema_complete, EXECUTING)

i b e i

H
2.4 OMX_EmptyThisButier) :
2.2 *OMX_Filulledorel} -}

o et s e o o encnd

2.6 OMX_Em z’xgaassuﬁmg

L] ¥

t 1
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i
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A 5F FEZX GStreamer 7|uHe] 2uld HE
o] ZTHEHYYA

5.1 2l AT EY o ERE

2uty EgEolg Zutd 717)e A #7771 GFE o5 Al

g 4 AEE e t=do] L AZTEY ol g ZHAAIE Ve

3t Aolth. st=glol Sdolre ojFAold TEAM FA% FAH HEY
3 AZ2L 97 279 JALolE 15 F&35te oJFAANA A, e

X o

=

e

o, AFAAE TAYAAE AT & & Y& muhd 2xEA

2ol EAE FE F Yo,

App ln;w{

Apglication Framework

Cote GWES Huhimedia Commurication

34 Party and VR
Application

0% ltﬁaﬁact’, i
05 Layer Linux

" Conpectpdly’
[ Pincessnt WM Multimedia Nethocess

l Periphels l

39 15, ZHhd AXEM ERFS T=
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Edo} EdAN9 Butd 7]7] 729 71E 243 BHpd AKX ES O
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- 0S/Core: A%, B, ¢HHAE A% MPSoc 7INke] AJAE Aqujx
- Communication: ©lolE] AFUAAR T2EZH AZ FHE A&
- GWES: QX% Al~®3} 2D/Vector/3D T2

- Multimedia: BEIP|H o] H2]ot BH

- Application Framework: UI¢} ¥lAE 93 ojZ g #A o] Auj2/<dR

A g9 Fa
o @ 9A AAT 2 motd amEdo] TAFY T2 iU

Guest Domain

3rd Party &
Application VM Application

; Platform Interface

Applicstion Framework

" Base User
e co ;.Fcl ;="

Core C icati GWES Multimedia
TAPH raphics Multswedia
Secure {ecurq Data u [.——l': amevorie GWESLite | MultimediaLite
Domal J—y
e o (0 ‘g""“ ==
Mgty
Trusted
App. r“’""j l Connection I Graphics | DsSP Mgmtl
i 0s
Interface
Load Balancer I | 90S ¢ Device Abstraction |
Trusted Linux Kernel
Kernel sMp | ” ” |
File System | | Power Manager | | Device Drivers
h RTOS, RTOS,
Device Drivers Pevice Drivers

cPy I cPu [T _ose ]| ose
Application Processor
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Vol uje} cheket YE o] ol ZeAOAH RS A% FFYoANE H
4 Q= A EAFozA AHEY PP BE 2T} FohAL
k. olelg TAFL AL AA WEA T 5 YCWNE amEole) F
de FAN 4 QA= AAUEH 15E AFE 5 Lolot Ak,
wuldol e Eplte] AAzEe] AREst Fhol AW Eoll ma
CPU Z& DSPol AAST WE RHEo) ALEHT Qo ool up} WEjwHo)
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WAst] ZESHE sl FA e £FHoE WMAT F dojof i o

Ao delnto] ol Ef Aol el 7X e T Has T F oloF e

SR

i=R

o

EEA Adste HEFHY ZHIYAE dEH 2ol dFT FH
7171e FAHE Aoz 7P

Smar tphone: Basic Smart Phone, Enhanced Smart Phone

Mobile Phone: Basic Phone, Enhanced Phone (Music Phone, Camera
Phone, Video Phone, TV Phone, Multi-mode/Multi-band Phone)

PMD (Personal Multimedia Device): PMP (Portable Multimedia Player),
Digital Audio Player (MP3P), Digital Camcorder, Digital Camera,
Mobile TV, Portable Came Player

PDA (Personal Digital Assistant): Telematics (Car Navigation
Device, Pedestrian Navigation Device), Protable Internet (Wibro

Device, Multiple N/W Access Device)

A 20 7)) SEdole thed ge Age & Ao A3

MPSoC hardware: WEIW Tl ZHANAE thFd MPSoCH ol =HE
91Tk, MPSoCt 1-N7H9] multi-CPUSt multi-DSPE2 TFAH o A& dt=4)
o] & %3t}

Core hardware performance

. Flash Memory: 256MB (A 3st Tz 8o 3= F7])

. RAM: 228MB (HE}QA] AHE-H= H &S 27))

. CPU: ARMI1 &F ZEE o]

. DSP: StarCore2400 3 E& °|%

Screen Resolution: REulEA @o] AEsl= QCIF(176x144),

QVGA(320x240), T+ VGA(640x480) N E=ZE ALE-3tT),
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- Periperal hardware performance
. Camera: YUV 4:2:0, VGA(640x480) ©]7, 60 fps
. Speaker, Mic, Ear-phone, HFK, Line-In
. LCD, TV out
. TV tuner

— Hardware accelerated CODEC

B A% (Performance)

delr|to] o Z A o)A Qo PF FLA &THE AL ATl
HEn|to] AdxEo FAY fAEs BF FolA Jtn AR o] & I8}
g gae Azde Ade] ol E e,
m 748 (Configurability)

gl 1g3E sig dEutel ZydPart FxE e 2ukd 771e9
do A BskEo] XYsts sulel wet thdd MulaEg AFsr] Al
Fe% BE £ u¢ ggsit. dF £, s, A=d, I dAged
2ulEEE E0]7}A T PMP (Personal Multimedia Player)oll& H7}F otyt}.

olg g T Mujzo] R REES JI7Ivtth EH4A AFAL § Aojok &

e

T3 27e] 7715 e A2 08 LD 2719 SAES 1d 2w opie) o
P AMLE 29 AGE AAD A, L] THYYAE ol2le =4
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B M= (Reliability)
HE ol o Ze oMol Aoz BB T& FFHE PEHo]
Aol FEaAL oA LHES Pojslo} Bk,
m AHgA (Usability)
A9 WEEHe ZAAfAdA AdaEm AzsE oZYso)
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GStreamer 719 12170141, Mozilla 7]%t o] E2)Ao]Al, OpenMAX AL 713t of
ZAolAoz EF A stAo|t}. GStreamer 7]¥to 2 AAHEZ 7|E9] o]v|
GStreamer 7|¥to.2 WEoldl oSS EL JIEY e AWl 3hn)
W2 BEOAL o ZH A ASo] (Streaner core APIE A-FEA AHEE &
AEE Fo} Fojok@th. Yozilla 71W S| ZHANMEL 3] Nozilla o1
Jdez wEWHel ZAYYa 5Ee AT Fololut. mixgezm
OpendAX ALE 7|92 & o ZeAol A4o] Vs ES #FoloFat.

B o] A (Portability)

HE e o EeAol e S dol ARkl TAo) e megle] Th
3 ZEg A8 5 glolof @b, ol =W ozt s=gole] Y e
29 7710 AAE shRbA= A gE ook g,

m EA (Extensibiltiy)

AEE e Zadszel Aol Bt 4Esst ¥ ASolgE N2 AW
= oo Y@ 277 9 A% T A H2e 9L F4E
& glolof @}, ol = B ohiz e Wevho] slsel g dadol=
1} 27bls whakA e Heselol g,

5.3 2uld HElvu|to] ZHAYI LA

B Aadg AHYXE

B =FoA Aetsts HER Y TP Aad A¥xg a9 179
Uelgilth, 298 Butd 2T EYO TREF elA HEm|to] TUYYAH
g2 2E7H @A dis Jdelda vk ZER Nl ZHddas AFHe
Z & GStreamer 7]1¥re] HEW| o] ojZgAolA, GIK+ 7|¥ke] HEW|Tio] &
gACIA, Mozilla 71¥ke} HEutle] o] AoliE AAeS HAs R

GStreamer core APIZ U2 ENTo=2H 7|& F/N 422 FEfe GStreamer
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AZE] EREFAME GIK+ 7]k ojEAoldE Adstez T &5
Aol MNME HEv|to] ZHYNAE 53l OpenMAX AL APIV} GStreamer core
APIE A|Fste] HEu|to] 7% & FHFES ALt Mozilla 7]ite] A E
Al AL YA E Mozilla plugin FEIZ HEwto] 7]5& AF}.

N/ r 3
GStreamerbased | GTK+ baged Mozills bused
Application Apgication Application
RN \ J
}
7 Y
Applicetion
Framewok
Yo o
Ve “\
l fultinedia
/R
4 £
i\ A §x A

a9 17. ¥HHo] ZYPHI L A&¥ FAYLE

ZERF WrHozE Fdoly ruFe 7|2H 715E A Corett ¥
E2 AY APIE AHESY 38 2858 98 94=% A2EQl GIES APIE A
43, 2 Yoly s} AT EYAE AHEstE Z-¢ Communication

o Z2EZ APIE AT

41



n A%sE YHAY TPANAY T2
Agkshe MEEge] AL ¥ 229 GStreaner® 7|Woz A

Hoon 1 FxE 19 189 YEIH.

h«,‘, Enhanced
(ogummm Multimonia Appiicetion
me cm, DVEH v ’3 {Video Editor
Qfm Interactive
A e \b ',." _‘“‘,.“"
Mmm S s S e T e e e
MNP
Muttimedia Franswork
Player Camers || Comcoraor || USRS n‘z;gw Mobie TV
| oSremn |
e o oot ««..u-mrg,zsta"‘ LTy
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i AREN ¢
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S
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Linux Vistual Dovice Driver _ § R10S, ¢
Komel | Camers || Soma || mixer |[ too [[avacooec || 1vtuer | pevice Driverk
2, A, . + o
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y [‘avamwcovec | v ne | Lo |

29 18. AdsiE HEvYo] ZHFHAY 7=

m AHux R JF

a9 1894 dErite] PP ¢ke) Eo)o], v, BHY, LTL
Az, s WE, Beid TVE dEEdel Za g9 75 vehizn gl
= 2252 oZgAoMA AT AuaE 918 APIE AFET. Tl

A 9 dee Hevdel AA=EY 2EY AWERE AR
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DMB/DVB-H, IP7]¥te] 2Ez2|q TV, 3G WEH A4 MBMS 7]¥e] B4

T g A A e WE AuAs AF P
B GStremer 7% HE|W|To] THYHA

zt dejuto] 750 tisl Adste dErte] ZydPas s 7w
9] GStreamer & AEsto] Rutd FREF] oA FaJEE AE, TS
H3ly ZES LIRS B
W OpenMAX®] 2§

Helute] Az 4z FHo digh 877 Fobddl wet ol A
427 Pt FE 2A 49T F d' 45l 7. dEHY™Y 23
JdAFNME ol A@s7] HhA multi-core & multi-DSP 71¥+e] Extd
ZHEAN FL A5 27HE ZYFE EE9 DSPE A JMsst=s A
EEY & o =29 39S Feal F2RE 2akd 71719 Agd Wt H/W
a3} S/W ZdL Fd5HA A48 £ UdEE OpenMAX9 IL3} DL APIS
=93t T Za9 FEE FEIT
B ojFAd AY

HdEjuitle] T dael APIE AEAclAe g3 Ay s3E F Je
o 2ak$ Ay Mozilla 71% JZEAAE g 41 FH=E AFB F
Aok =@ 71E9  GStreamer 7IWHe] ojEFAlEE A YEr] H3iA
GStreamer APIE U2 A3t}

m Y

HZ 2uid 77ldl 83 HE 299 o o3 2o dEuYo] T g
oM QT =] yeet FHE B AMGel e} d2A 742 F A
o =g 2utd 7]719 stEo] A ol wek S/ F& H/W 29 AR A
AR R AFE Aol
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- Speech: AMR, G.711, G.723, G.726, G.729, QCELP, EVRC
- Audio: AAC LC, AAC+SBR, AAC+BASC, MP3, WMA, OGG Vovis
- Image: PNG, GIF, WBMP, Windows BMP, TIFF, JPEG2000

- Video: H.263, MPEG4 SP, DivX, XviD, H.264, WMV10

5.4 HEY|Yo] ZHPYAY A 7&

b A deuge) ZHdYae] g FA FxE 29 199 vE
Wtk 78 A9 #lWS OpenMAX AL EEo)th. 430 7]&e thE OpenMAX
AL &R Fxo] BAGlol AZAoIMNA FLT APIE AFFoEHA o]
He EdFe nEoT. A ARxA IFA ALS EE JdHo=E g

7 Ao FASPT. AL EL GStreamer 71¥F o E ] A o] M)A
gdElnho] 7152 A FAEEE 517] 98A GStreamer ¥l FRE o] &35}
z}z} 71%5E WE wEo] FAFT. Playbing 2 By Ay @ 2EHYS
8 solzaele AFHoz PAste] 3 s = dYUEY Canbind 7}
et gRste] AR 29E Mol o] AFshs d Bag volxeel
& AR or BB FPs) F& Al Eo|th. Recordbind who]Ayt JhH| e}
Z B3 Zgov mslste Bad golEale 7St AFHeE I

FE diWEo: Vibind HTL HAXUE A3 TR2EZH IYES To

iy

TEglog PR FP& Fi= dydEoT. wpA o R MIVbin DMBW

e mul Vo) 7152 9@ SolZeele FAse] 98 FE 2
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Plug-in g-in

29 19. 9EFYo ZgYPa e A 7=

29 205 QEETe) ZAAYIANA SR wdEY) 72E FHRUZ
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a8 Aolth, Al 4 FoA AF3 E OpenMAX IL F-FE GStreamer T30
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2 F&sly] gid o ZgAo Mo o} 22 OpendAXet THE T

1S & B9t Q). GStreamerel F2ja91E Fysly] Y8 EEl= GStreamer

oli

rr

}.

lo

[

Z2] 29 APIE-S OpenMAX AEVE APIS} vjs3 5o} A<l OpenMAX HEUER
7Y 79L $E8o] ALE8HA B}, OpenMAX DL APIE MPEG-4, H.264, MP3,
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DL} AZEYOR o]Fojzl =

o}52 oAEE FHd Ido] HLH F UE TFoIth. AHA OpenMAX
DL st=goj& o]Fojzx ;o] 790l OpenMAX DL APIEE t=4o] IP
2 AFHd A2 + A
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i
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g ALoE EA CPUARMIIZ-S)v} DSP W #

rlr

F99) Pxolt, wAHoR sede) mgozT

o] UAU OpenMAX DLo] Ael®l mejolats sEgjoldla Zde) WA LnYZ
2 AQeho] OpenliAX ILAN Bh2 S o] 1PE BN Agshe FRoITh

CODEC

[ OpenMAX IL Core |

| OpenMAX IL Component API |

OpenMAX DL API | |OpenMAX DL AP]

ANA AN
SW ANA Ann HW
CODEC sSw HW CODEC
CODEC CODEC

a9 20. dejudo] ZHUYHAE A =Y 7=

e a2 210 = dEvtoe] Ty dAAcAe] g FaAE GAEE
Ehil LT},
1. GStreamer =229 APIE F3] Z819S =938 3 3HH GStreamer

4 Z# A= OpenMAX IL coredlAl 9st= Fde AXHUEE =
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2. OperMAX IL coredlME sl #Fde AIXHEE 23} GStreamer

fu

g ZolA dF HEIE] AES HAEH.
3. GStreamer ¥ Z ol YALLE AIVEY WIES o &3 <
#23/929 & dolEeE Eun #¥ grHES 4430
4. 3T 299 OpenMAX FEVEE Zt FFol w2} OpenMAX DL APIE &
3 AY Z& cored] RPC RES 53 DSPY 2YF3E& 23sh=
o] AAHQ dHolg HFHE ARF.

o]n

Sourve 1] CODEC Stok

3. Send Receive data \1. Load/Unload, Get Handle

Set Parameter
CoDEC ! OMX . Core I
2. Load/Uninad, Get Handle
OMX IL Compunent API }-
4 WW 4~
OMXOLWP] | OMXDLAR 4 CODEC

ANA
o avy | ONX K. Component APl
CODEC w o Core: Coralite:
CODEC \ ¥ we M mee I OMX DL AP

Linux Virtual Device] Orives RTOS
Kerned 3
} ANACODEC

29 21, gesite] ZAAATAN 299 3

a9 22€ dHYYO ZAYYAE AT G52 A =gy Fx
s Jetidch. b RFEEY core= FHUIHAE A7 A& DSP7F EAT
o HEjn|te] T Yo 24 T S DSPolA Aysta 1 A
&s gElFe 922 . g5 Adde HYHY Jies A A
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77150 g3 Hulolx =ato]B 7} EREE L o} AR E

ztolo) s F3 7|7l & st=go] ZHEe] YA

Caore CoreLite

Linux Kernel RTOS
| Image CODEC | I Camera | | GVB-H tuner |
Video CODEC I Sound J r ISDB-T tuner |
Audio CODEC TV out I MediaFLO tuner I
ISpeech CODEC | I LCD I ’ DMB tuner I
e ] [ ]
| Video CODEC | l Sound | r ISDB-T tuner |
| Audio CODECJ | TV out | I MediaFLO tuner |

Speech CODEC | [ LCD I | DMB tuner | BUS

Peripherals: LCD, Memory, Camera, Speakes, Ear-phone, HFK, etc

g 22. et TYYYIAE 9% Cored Kernel® 7F

5.5 Zd o]0 A% HEvdo] ZHYYPYaY 7= 2 FF

a9 238 dEr Yol ojZg Ao F ZdoldE FERS He 2EHYT
ol TdY= Fx ¢ F2o dis] vebd Rolvh. 4 @APE e A2
th&3 2
1. Zdo]o] ojZgA o) oA OpenMAX AL &2 GStreamer core API & &
8] Playbin & A3t 4802 B#d F2 RIS 2T,
2. PlaybinolME 98] e} 422 JHUE FaUdRy 432 E32d
A AeHo molxield ANt 2EWE vEE RIY
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A= Ax TS IMSe RIPF HMIEYA T2EES HAAS
Fd 429 Aol FY 225 a2 FYadez A
3. A2 ZaQlozRE we HolEE yay L olfdy =

4, 939 Z829<L OpenMAX IL ZEHVE e md oA doldHE A

5. =elolA dolHE tlmged, ool =el Ao ISP o4

Player
1. Play multimedia
U J
Framewark ! OMX AL { Player) %
‘ GStroaner coms l
| Playbin PRig-in |
Sourcs  Decod Sk ..
Plug-in 3 Plugdn a Plug-in \
% 477, Send/Receive data
?.su-mnlm dat: 2", Open file \to/from decader
TORY i
CODEC (Decoder) & 0. Display
Datallomm Video Audio Speech g 5°76", Use DSP CODEC 1P
BAS, 324 MPEGS, || @wp3, || (AmRus,
H2ee..) || AAC,.) || EVRCY z "{ Core:
{ RPC
576, Use H/W CODEC 1P
A

Linux File Virtual Device Driver

Kerrot Systom maconec i { Sound ” 1Cp l

F £

a9 23. AEu|de] ZHPQANA 9 ol FF

N

7. 29 FXVEZ LY fagd HolHE ddd=t.
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a9 27. 2EI YL 93 playbin
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GStreamer& o) &3] Aoz Wt U] HPL FHPs}

rir

ojt}.

M
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T

<<acin fa> < Spudifent > & <gebpctam
Apglicatian AVMEBAvPlayar GStreamer

craatePlaye

player = pst_siement_factory_make( playkin®, "play")
gst_element_get_bus(playern)

gst_bus_add_watchibus, bus_callback)

gst_bus_set_sync_handlerd

gst_elemert_set_statefplay, GET_STATE_READY)

l bus_callhack{(GST_MESSAGE_STATE_CHANGED) :

updateScaleTimar)

ag 28. ZHojo] AlEA tho]o]1f - Create

ZA )AL playbing TEAA 59 F4E EAY $393L £ F AU

<<ackirrr we g jeck>> <t >>
Application AVMS AvPIayer GEtreamer
startPlayerQ .]

d opbject set{play, *uri", st IRL, NULL)

gst_elerment_set_state(piay, GST_STATE_PLAYING,

3 h

‘ bus_callback(GST_MESSAGE_STATE _CHAMGED) :

a9 29. Egolo] AlAX t}o]o]1A - Play
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ABSTRACT

According as the requirements regarding recent mobile device
technologies are grown rapidly, high-level features and high performances
are required. As a result, users are looking forward to seeing the same
operations which can be processed on the personal computer on mobile
devices in a few years. Mobile platform is the framework regarding
hardware and softeware which are embedded on mobile device and process
various applications. As aspect of hardware, an application processor
chipset for making mulitmedia application run and a modem chipset for
processing connection with wireless network are key technologies. As
aspect of software, key technology is the mobile software platform which
includes kernel, middleware and application framework. These three key
technologies should be interoperated and implemented completely for
designing good architecture of mobile device.

In this paper, it is proposed to design GStreamer based multimedia
framework on mobile software platform based on linux. GStreamer provides
GStreamer core for basic functionality and various plugins for multimedia
applications. The proposed multimedia framework adopts the architecture of
GStreamer and makes it possible that applications can construct pipeline
easily according to multimedia feature.

In experiments, it shows that proposed multimedia framework can change
various .plugins easily for any request. And the results show that
initialization time is reduced by maximum 72.45% and code size is reduced

by 66.27% through optimization of GStreamer itself.
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The other characteristic of the proposed multimedia framework is an
adoption of OpenMAX API. Hardware dependant codecs are constructed with
OperMAX IL component and multimedia framework can use codecs consistently
through consistent OpenMAX IL APIs regardless of some change of hardware
specification. Proposed multimedia framework can have both advantages of
two solutions as intergration of OpenMAX IL component with GStreamer
plugins. Experimental results show that it has enough small overhead as

the result by integration and it works effectively.
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