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1.1 XHEfET

H618 Android 12 2B T L2 %2 Linux A#Z (Linux Kernel), £%:i#E (Libraries),
Android iz17841#1% (Android Runtime), #Z2/Z (Application Framework) XN BE (Ap-
plication)s AXFEBZNEET H618 Android 12 RAEMZERMMEIGT, ERBITHIDONE, B
ERET 2 H618 Android 12 SEREMEHNSKBSH,.

1.2 BiFRE y

SDK F&fHEA. SDK ARAR. ERALZAR.

1.3 EAEHE

Allwinner H618 Android 12FE&,
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APPLICATION FRAMEWORK

BINDER IPC PROXIES

ANDROID SYSTEM SERVICES

MEDIA SERVER
YO yO

SYSTEM SERVER
5

@ Q P
N o <><> QQ QQ
AudioFlinger <> Search Service <>
<><><>
<><><> Ea@@% Service Q@ ﬂﬂtwa Er
MediaFlayer Service § anager
Other System Services
& Managers

S
Camera HAL

<
Audio HAL | Graphics HAL

K
Other HALs

LINUX KERNEL

Audio Driver

Eamela Driver (ALSA, 0SS, etc.) Display Drw\grs | Other Drivers
Q& Q@b\ QQ’@\ ' Qz'g}
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3.1 ZEAIEF libcedarx

5#%1215 cedarx il B &ERHIKIT LM F IR ARID SHREBUTHR IR ER, TRIEREER

B, MERIR, MBEEER, BIBIRR;

#EOE: awplayer RZE &P EH cedarx £ android F& L31#% mediaPlayer BIiEHAD
=8

TEREIR . stream BB AL FR#HITMEFGIE, B ezt 5RmR U@
hls,http,rtsp FMEIHMINERBY S TR

FRTTIEAEIR . parser BRI FIRIS M TREEIZEIR(E, BhR ﬁﬁ?’rﬁﬁ%ﬁ}ﬁ*ﬁﬁ\ . F&
TEL T, . FREEEHI TR,

[ElfiER: playback FHIFIERSMMFRNBRENER. BIFSMELEEIR audioDec-
Component, f4AFEBZEIR videoDecCompenent, F &R ILIEIR subtitleDecCom-
ponent; render BERIRIR, FHERIER audioRenderComponent, {57178 Fi& R
videoRenderComponent, FREZREIR subtitleRenderComponent 73 M™MER,

3.2 FialfF PR ERIRTIEE

#0O2 (android adapter) : #Z#FHEARHEE awplayer, IPTV BIARZEO, FEOBRHREE
awplayer EMESEVIE O X4, ZIIEKZE apk &K TRZMIZIE, HIKAEl cedarx B de-
muxComponent #l player fi#{T4bIE,

hiEfFEYIERRES (xplayer) : xplayer 53[0/ awplayer 13%, MNBERIZIENIZLE, £
#l cedarx B9 demuxComponent #] player #17B{KXMEHIZIE,

TRIEHEIR (stream) : stream HEIRED cedarx RURITIRIR, faFkF IR AIEAMEL
2, stream BEMBITRME parser fEEEHINTR,

fRETEEMEIR (parser) . parser #EIiRED cedarx BYIZEFEEREIR, parser BWIRE IS FIRIDR
HITRRIERE, BARERSBEASM. i, FREREATM. WM. FEBIEEHITH
HEN

BIZERIER (playback) : player @BITIERPAVITHIRE. ZM T FNF BIEREIIN
H5MaK, HiZEERNS ANERSMMT BRIEERGEITRED, ARESNMTRRE
BWERHSNAES LEBEHEHIRRES EMHEITER. FECESMEISEROIES IR
B1EHR audioDecComponent, A FAfRFIIEIR videoDecComponent, FEHARIBIEIR subti-
tleDecComponent; SRS ERER audioRenderComponent, fISHZIDERIEIR vide-
oRenderComponent, FREAFIZIZFELRIER subtitleRenderComponent 73 M&EHR,

WRAFRE © BBEERERHERAE. RE—TNF 4
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Stream  Porser  Decoder Render
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3.4 BEGRBEH S S
1. Android ZEAEIER, java B jni BREBER:
frameworks/base/media
— java
— ini
— lib
F— mca
O O & &
& ) " <O . S S
2. Android SI{#HEHk, Native BRIIER: RS RS
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frameworks/av/media

— common_time

— libcedarc

— libcedarx

— libcpustats

— libeffects

— libmedia

— libmediaplayerservice
— libnbaio

— libstagefright

— mediaserver
L— mtp

3. CedarX ZEkhEHER:

android/frameworks/av/media/libcedarx

<"android_adapter

— awplayer

— iptv

— metadataretriever

L— output

awrecorder <§
conf S
config \
demo

document

external

libcore

— playback

L stream

xmetadataretriever

xplayer,

(T TT7TT71T7 1

4. CedarC ZR(ARIFIDEER:

android/frameworks/av/media/libcedarc

— base &
— conf S
config

include

library

memory

openmax

— adec

— libstagefrighthw

— omxcore

 TTTTT

vdecoder

WRAFRE © BBEERERHERAE. RE—TNF 6
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4.1 BRRGRN

BRARGLMEWN TFIR:

Application

Java

nativeWindow

Native

SurfaceFlinger

Hwcomposer HAL Gralloc HAL

De driver

4.2 BRAEFNLLEN

vendor/aw/public/package/displayoutput/
frameworks/native/libs/gui/
frameworks/native/server/surfaceflinger/

hardware/aw/display/
hardware/aw/grallocimpl
longan/kernel/linux-5.4/driver/video/fbdev/sunxi/disp2/ X o
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5.1 BIRARSIRN

KA EMARRE N TFR:

Ap p”{_‘ation MediaPlayer =~ Games  SoundRecord 3 App

Framework

Audio AR
&
AudioNat ive

tinyalsa

ALSA Lib

Ke N e ! ALSA Sound Core ASOC Sound Core

audio0 HDMIAudio SPDIF 125/Daudio
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5.2 BEIMAIEEH

framework:

android/frameworks/base

1.AudioManager.java ---SINEERE, SERAT. S2U1. RENRNSHREEHRNIIIMPI

2.AudioService.java ---BRRZRS (JavaR) , EEET. SEUI. SMEEHRSEHIREEATII

3.AudioSystem. java ---EIEHIBNA, RBnativeBE¥ EIREMIZEO

android/frameworks/av

1.AudioFlinger.cpp - - -BEMARSNZO—, REBESMEIERAUdioTrackfMAudioRecordfRE. EX. WiEE
"E

2.AudioPolicyService.cpp ---BARKNZLT, EREMKRE, 88Audio HALAIINE, SIARENERSE

HAL:

android/hardware/aw/audio/hal

audio _hw.c ---AudioFlinger5E4iRchZ [EIMIX#EE, LEtandroidRASEHNXER

audio data dump.c - - - MMBXha L S 4kaoN i L EUE

WA © BSEERERHERAE. RE—TF
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X

E Camera

6.1 Camera %554

= Camera Z2HE W FTEFIR

Application Camera App
\)

arm.cpp

V4L2 Device USB Driver

6-1: Camera ZEH9[E

WA © BSEERERHERAE. RE—TF 10
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6.2 Camera B4

6.2.1 JAVA MFRE

AZEWTE JAVA NARIETH apk, FRAMNEBEM Camera, BB FI TEER: vendor/aw/

public/package/apk/AWCamera

cEERAATENREZO#HITEM:

[Camera.java(android/frameworks/base/core/java/android/hardware) ]

6.2.2 Android Z#HEZLE

Android FSHHERE R JAVA BESEHHKRENIFR, Bt 7T ERIRSRS 2R IHES IBinder
MEF# THIZEBEHNER, IMANAETY LESTEZENEGE,. ENFERBXXHXA:

frameworks/av/camera/ S
frameworks/av/include/camera/ |
frameworks/av/services/camera/libcameraservice/

Android Camera &RV AHIMEZRRY F B L4 E1E:

Camera.h

CameraMetadata.h
CpatureResult/h
CaptureRequest.h
OutputConfiguration.h
ICamera.h

ICameraClient.h
ICameraService.h

. CameraHardwareInterface.h

F= cpp XHEHAE!

O 0O NO UL b WN =

Camera.cpp
CameraService.cpp
CameraClient.cpp
Camera2Client.cpp
CameraMetadata.cpp
CaptureResult.cpp
Camera3Device.cpp
Camera3Stream.cpp

0o NOoO U WN -

Native framework BIE X fiIF frameworks/av/camera/Camera.cpp #, BiRH#T
android.hardware.Camera EH7EAMAISLI, XLLEFXKFA IPC binder R3IX1E camera
serviceo

IPC binder IEn] LU S #HIZ @S, £ frameworks/av/camera HR TFE =1 camera
binder Z£ME X, ICameraService & cameraservice 893, ICamera S#ITFH cam-
era &&MIENO, ICameraClient & camera i&#&iR[E]445 application framework EHIEO,

WRIRFE © HRB2ERRRINERAE. RE—TIMF 11
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6.2.3 Android FEHHREEO

Android WEH MK EEOHAE framework/av/services/camera/devicel #1 frame-
work/av/services/camera/device3, T {i Fframeworks/av/services/camera/libcameraservice™,

FEN ERRHET A LR B E TR ERE O,

6.2.4 Android BE&HRE

Camera By HAL B2 N:

( (hardware/aw/camera/) )

WRIRFE © HRB2ERRRINERAE. RE—TIMF 12
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OTA EP=A T H AR (over-the-air), 3§ Android ZRARENIFERGEARA R, EIEITTEN
KTHEMEHLHHMARRS, MEFEIEE AN HITIEE,

7.1 OTA/Recovery {LIB4E4

7.1.1 Recovery Aosp X341

F__

o rrrr

-

-

L

bootable/recovery »
recovery.cpp <&
recovery#iEAO
screen _ui.cpp
ui.cpp
faismRecoveryfERINAE
bootloader.cpp
faiigfEbootloader
updater
L— install.cpp
AREXOTAFARPREMANER, SRy EMAEO,
applypatch
L— applypatch.c
HREER FAEH@EI Tpat chfiZ VR B S AR EIF
verifier.cpp
AR ERLOTARN A E
roots.cpp
REEHIMNBIZERE
default device.cpp &7
fiRisHIRecovery RER S

7.1.2 &{E OTA HLEEREN

L

build/tools/releasetools
L— ota from target files
FMEmZERNtargetfileXHEROITAREBHEEDE
L— img from target files
FAmZEMMWtargetfilesEpEiEsystem.img, boot.img, recovery. imgZiEE
L— sign target files apk
BT sttargetfilesFMapk#TER

WRAFRE © BBEERERHERAE. RE—TNF
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X

B} ™4 wikl

8.1 W48 WIFI #2532

KB WIFI {22 E0 R R

Application

WifiSetting Ul

xxx_WifiNative.cpp

W’iﬂ.c

Wpa_supplicant

cfg80211
mac80211

WiFi driver

h d rdwa re WiFi Firmware

8-1: M4 WIFI {E2E]

1. WifiSetting ui @ WiFiNREIZH APP, &Bd R EAVE(E, ARAEI Framework EH API,

WA © BSEERERHERAE. RE—TF
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It API B WifiManager 12f#;

2. WifiManger £t API 4N AEA, AEEROREEIEF P BE mAsyncChannel ZiXER
¢ WifiService 2B B EEZAA WifiService EEMN A%

3. WifiStateMachine 2 WiFi framework BZEEHEIF0, BIE WiFi IEHIRE;

4. WifiNative # jni 2 frameworks 5 hal BHEEHFR, ¥ WIiFi NigEmSERA
wpa_supplicant;

5. WifiMonitor i&3fEEZEZ) wpa supplicant RIRHIH<;

6. wpa_supplicant ;& WiFi IXzpFl1 Android FE8YH4%iL, wpa supplicant #&id nl80211 #
iR BAIREh, EEH AR MYFIINE AT,

8.2 ML WIFI (i

B B2
APP packages/apps/Settings/src/com/android/settings/wifi
framework frameworks/base/wifi ) |
jni frameworks/base/core/jni/android_net_wiﬁ_i%iﬁNative.cpp
hal hardware/libhardware legacy/wifi
wpa_supplicant external/wpa supplicant, 8
driver longan/kernel/linux=5.4/driver/net/wireless
firmware hardware/broadcom/wlan/bcmdhd/firmware
OV

WRINFE © HRBEERRRINERAR. RE—IF 15
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<
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Com_android bluetocth a2dp.cpp
Com_android_bluetooth_gatt.cpp
~om _android_bluetooth_hid.cpp
Bluetooth HAL Bluetooth Profile
interfaces Interfaces
QQQ
<>©<> 9.2 X K K
& O O &
ool v BluetoothAdapter java com_android_bluetooth_a2dp.cpp
Application BluetoothEnabler java S Framework S i NI com_android_bluetooth_gatt.cpp sl HAL bluetooth.default. so
BluetoothDevicePreference java BlgoniiAcdp jva com_andraid_blustaoth_hid.cpp
e Rt frameworks/base packages/app/Bluetooth exrermall?\'j;::;::s‘hluedroid
& 9-2: B IRIDLEIE
1. B RE AOSP BARBER oF oF
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L— hardware/interface/bluetooth

BroadcomEZ FiRAEORE
L packages/apps/Bluetooth

BEOFi2, LIMEFRSHMINIES, fisfEiEf ramewo rksFlE F ik,
L— frameworks/base/core/java/android/bluetooth

EZFAPL,

2. BIRFKH SOC | RiEEABER

— hardware/broadcom/libbt # broadcom #MFE

— hardware/broadcom/wlan/bcmdhd/firmware # broadcom Wi-Fi/BT Eff

— hardware/aw/wireless/partner/ampak/firmware # Ampak(broadcom chip) Wi-Fi/BT Elff
— hardware/realtek/bluetooth/libbt-vendor # realtek O

— hardware/realtek/bluetooth/firmware # realtek BT Ef

— hardware/xradio/bt/libbt-vendor # xradio ¥E[OE

L— hardware/xradio/bt/firmware # xradio BT Eff

AR ESBIEER T REIZIRIR, FSRESMERERE!

((android/hardware/aw/audio )

WRIRFE © HRB2ERRRINERAE. RE—TIMF 17
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10.1 Codec?2 &Y

7£ Android Q Z#i, Android IREZEKIELZ S5 MediaPlayer 5 MediaCodec, &
ORARBIESERTE, BT R MediaExtractor %, MediaCodec ZH ACodec =
R =AHALRAERED OpenMAX IL, SEIMBEHHAEE, SHT BREELF E Khronos
HIE R OpenMAX 0, FLEILLSEIM MediaCodec MIEH4RARIG, AT Android Q EHEH
T Codec2.0, #8ETFTEA ACodec 5 OpenMAX, ERUEIEE—EHMXE MediaCodec
BIRRiEIfF, 1F L34 MediaCodec Native &, 1T R API fREEERIDER, HEET
ACodec 2.0,

g

O

><>

10.2 Codec?2 HEZE

F 5 Android Codec2 2240 T EIFf::

WRIRFE © HRB2ERRRINERAE. RE—TIMF 18
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Codec2.0 AL
Application Layer

Codec2.0 IL  ILclient H ILCCodec | IL component ‘

Integration Layer W‘ ‘W W\

H.264 ‘ H.265 ! MPEG2 H MPEG4

AV1

Codec2.0 DL

VdecComponent
Development Layer

. r§}\l~ . {ié@\l- §\l-
Application LayerfIf/R) X— B RSN BN S RATERMRERD,

RS IR KEOL AETBEM, Codec2 AL B2 Codec2 HIiE API £155

- RSt ﬁﬁﬂ@ﬁﬂiﬂ%g;@%@%aea AL BioE0, EEARERR

R (MediaCodec) RERTLASTRS ZIRAHIFT K,

% 2. Codec2.0 IL(Integration Layer RZFA/R) X — R #1855 18 AR A 2 8 AIELR A UL Si—
AR SR A REDAGNIRERNA Y, ZEAREDAEG A ARG REIDIIR A RiR
B, EEMER LS IEEANERIODMBELEEX T —ERA—NHZED, "AFRERTE
BRAT, IL NEEENZERFIIESNEFRESEE—NRAHR, ARRSPAREEEK
Rz B R EMERIR—E,

3. Codec2.0 DL(Development Layer FE) X—EEB& 7M. SHM. EGRELDERRN
REES, XERHA AR B3RS s iTRIMM K, ARREDHNEEE
REXRREE ZHNREFEDEIE. ERESMESHAIEIIEE, 0 FFT M filter, B&IR
inktbiE, MEE=ERR. WMRRLE, BSKHFIMN MPEG-4. H.264. MP3. AAC fl

Q <® &

v:
22

JPEG SRMBBNHRL. o & &
O & & O
> O O >

> & & >

> < O >
"~ < "~ "~
i~ O S S
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10.3 Codec2 34514

10.3.1 Android # Codec2 232
MediaCodec 7379 3 &B853: Java. JNI # Native,
1. Java 2_L/Z apk {FERNEO;

2. JNI 2 Java 3518 Native B JNI 57%;
3. Native & CCodec B wrapper;

10.3.2 Android & Codec? JRrZ4EH

Codec2.0 K918 B R F/frameworks/av/media/codec2, BREHINT:

codec? Y
--components #EAREIDAMHSAMIEOR O
| --base/SimpleC2Component.cpp ~;>
| --base/SimpleC2Interface.cpp

| --avc/C2SoftAvcDec.cpp

-core H#ETERZRDRISL M, EYIBufferE®X. ComponentENX. ConfigEX. ParamENX
-docs #E B 7ERdoxygenfic & 314 S i 2

-faultinjection

-hidl #5hidUERBEXEI

I

I

I

I

|-

|-

|-

|-

| - -cllent/cllent cpp
|--1.0/utils/Component.cpp
|--1.0/utils/ComponentInterface.cpp

| 1.0/utils/ComponentStore.cpp

| 1.0/utils/Configurable.cpp
|--1.0/utils/include/codec2/hid1/1.07Component.h
|--1.0/utils/include/codec2/hidl/1.0/Configurable.h
|--1.0/utils/include/codec2/hidl/1.0/ComponentInterface.h
[< -sfplugln #IEEOSXIE

| | --CCodec.cpp

| |--CCodec.h &Y

| | - -CBufferChannell.cpp

| | --CBufferChannel.h

| --tests

| - -vndk #ERAUtiE]M

| | --C2Store.cpp

FKEH Codec2.0 LW B RfiiF/hardware/aw/libcodec2., BREMINT:

omponents

-- decoders #f#EB4A%
|-- avc

| | -- AvcDecComponent.cpp

|-- gavl

| | -- C2SoftGavlDec.cpp

['-- h263

| | -- H263DecComponent.cpp

|-- hevc

| | -- HevcDecComponent.cpp

C
I
I
I
I
I
|
|
I
I

IRIXFE © HB2ERERHBIRAR. RE—INF 20
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[-- mipeg
| | -- MjpegDecComponent.cpp
| -- mpegl
| | -- MpeglDecComponent.cpp
| -- mpeg2
| | -- Mpeg2DecComponent.cpp
| -- mpeg4
| | -- Mpeg4DecComponent.cpp
|-- vp8
| | -- Vp8DecComponent.cpp
| -- vp9hwal
| | -- Vp9DecComponent.cpp
encoders #4344
|-- avc
| | -- AvcEncComponent.cpp
| -- hevc
| | -- HevcEncComponent.cpp
}-- ipeg
| -- MjpegEncComponentepp

HwC2Component.cpp
HwC2Interface.cpp
VdecComponent. cpp. # RS LA R0

| -- VencComponent.cpp # #miZ4AM4H BRI
-- config
-- services # HALERS M
-- vndk
-- C2Store.cpp
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