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1. A133/A100 Android Q A& 3 22 44 /) 4

Android Q £ % B T 11 £ 4 5| Z Linux N # (Linux Kernel), % %t & (Libraries), Android iZ AT At 31
% (Android Runtime), 1E % = (Application Framework) A % i & /= (Application).

PAAE B f Z X 4, A133/A100 Android Q ¥ X 4~ DL T3 4

o ZHIK

o TR

o T

e Camera

e OTA/Recovery
o W% Wifi

e W %4 Ethernet
o ZRET]

e OMX

AndroidQ 3 ¥ 7 % # Full Treble 4514, < T Treble # M4 ¥ & WA E
%5 3% https://source.android.com/devices/architecture

AYLA A 2 AR AT N4, & HELE 7 Rz T A A133/A100 AndroidQ &% 3k 2 A 25 14
E AR -7
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Camera Service Activity Manager
MediaPlayer Service l Window Manager
r i {I_ o
. . Other System Services
Other Media Services & Managers
R R R <N R
o S e & &
4% Camera HAL (\&\ Audio HAL_ Qﬁaphlcs HAL Q&Jther HALS Q&\
C Dri " Audio Driver Disolav Dri
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% BAK cedarx F A 2 & SRR LA F WML 5 F R EFR ORISR, TERRECHE
BOE, RERR, MEHRER, EHHER;

&) 14 libcedarx

e ¥ Z: awplayer = % # /K 9 8] #+ cedarx 7 android “F & _t *f # mediaPlayer 893 B & .

o ULTEME IR stream HEFE XA R P 45 VR AT AR B AL E, B RS RE A M R R LUK CE 1T
hls,http,rtsp ¢ B £ ¥4 A% f B R TRV

o fEA KA, parser R A FIRA R AT A KB, BREZRIBAFTM. WM. FER
R FM. WM. F R AT R

o [EIFEHR: playback = f| A K WM FRENMA AL . &8 F AR audioDecCompo-
nent, I 37 % 75 4% 3¢ videoDecComponent, F % f# 5 4% 3= subtitleDecComponent; render & JE 44 4%
B, FHIE B audioRenderComponent, 57 /8 4+ $& videoRenderComponent, F % & % 15 Bt
subtitleRenderComponent 7<ME 3,

2.2 ¥[8 A AR IR T Bt

o # U = (android adapter): # H EF &3 awplayer, IPTV 89 f # Ko ' # 1 & # &1 awplayer
Wk BT U, BRI e apk & Tk & FE1E, H Ik & % cedarx ¥y demuxComponent 1
player F #H AT E,

o A {FHyHE A E (xplayer): xplayer 5% 1 2 awplayer & 8, " i 5 AR (F 02 8, £ cedarx
#9 demuxComponent 71 player #t 4T B A B9 3& # % 45 .

o ULIEMEH (stream): stream 3B cedarx BYURIEBE L, 57 B IR E R mH AL E . stream
7= ¥ B Xt F A 2 parser i EH KT

o KA (parser): parser IR BU cedarx W8 = K e, parser B34 X IR AL U AT R & K
BIE, ¥RBEBRGBEATM. AA. FERZEFTM. WM. FHMEEHATHA,

o HIEM AL (playback): player Z#HFEE R TG B TN T FUMFEE LI 547
e, FHER GRS KA EF T F RO AATRD, REEE UM T HFRSERE
R EAAR TR EA GBI RES T HATER. TECE T MMEER QK M ER
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Q)

N > N N = =
4 4 Q & & 4

audioDecComponent, 37 ## A% #% 3 videoDecComponent, 7 % ## A5 £ 3 subtitleDecComponent; &
AR AL JE e A 31 audioRenderComponent, 47 #% A5 )8 44 #% 3= videoRenderComponent, F % % A 3%
JE < #E 3% subtitleRenderComponent 7< M E 3%

2.3 ZHEAKER

A £ R R T B B R

SN S
Ny MediaPlayer
Q\§\\$
Android media MedioPlayer
MediaPlayer MediaPlayerService
RN
, Xplayer
&
&
N\\\\*“ DemuxCompenent Player

Stream Parser Decoder Render

Bl 2: £ B AAERKE

2.4 Z ARG

1. Android Z A3, java ZE47 jni E KA E &

N N N N
& & A RHRILIT R, SR & &4
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android/frameworks/base/media
I— java

— jni

—1ib

I— mca

L— tests

2. Android % # K3, Native B R4 H

android/frameworks/av/media

F— common_time ’\\6 »
I— libcedarc

— libcedarx

I— libcpustats

I— libeffects

— libmedia

I— libmediaplayerservice
— libnbaio

— libstagefright

I— mediaserver

L— mtp

“/
7

3. CedarX % # K # 4] £ H X:

android/frameworks/av/media/libcedarx
I— android adapter

| I— awplayer

| I— iptv

| l—— metadataretriever
| L— output

I— awrecorder

l— conf

I— config

I— demo

l— document

I— external

I— libcore

| I— playback

| L— stream
I— xmetadataretriever
L xplayer

DR B ERATH, XK 5
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4. CedarC % 1K Jm i #4 JE H .

android/frameworks/av/media/libcedarc

I— base

I— conf

I— config

I— include

l— library

I— memory

I— openmax

| l—— adec

| I— libstagefrighthw
| I— omxcore

| vdec ‘\e
| L— venc \&’\
L— vdecoder

DR B ERATH, XK 6
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3.1 BN R S RAY

B LR R G RAME T TR

N Application
\66’Q
\$0\
N
nativeWindow libgui
SurfaceFlinger
Hwcomposer HAL Gralloc HAL
De driver
R N R
$ Q) — \
& . SE R ARG EE . .
3 N N N N N
& & N N N N
_— \ N
3.2 BT R G LA
vendor/aw/autoe/framework/display/service/*
frameworks/native/libs/gui/
[frameworks/native/server/surfaceflinger/
hardware/aw/display/hwc-hal/
hardware/aw/gpu/mail-midgard/gralloc
longan/kernel/linux-4.9/driver/video/fbdev/sunxi/disp2/
R R N X - R R
& & ARRHARFE, ERL T & &7
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4.1 TR 5B

A TR G E 20 TR

Q Ap nlication MediaPlayer ~ Games  SoundRecord 3" APP
< |
&
: Eramework
AudiorAPI
&
AudioNative
Audio HAL Audio HAL tinyalsa
ALSA Lib
K
& Kernel ALSA Sound Core  ASOC Sound Core
S ’
(\
audio0 HDMIAudio SPDIF 125/Daudio
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X X N N
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framework:

android/frameworks/base

1.AudioManagerjava - MEHEE, FEET. FEUL & EF F 3k B S 5545 F 5 8 % S API
2.AudioServicejava -—-FMALMS (GavaB) , FERET. FEUL. FRAREHERFERRNE KL
3.AudioSystemjava ---F MIEF WA T, ZnativeZ 3 ER 5B E D

android/frameworks/av

1.AudioFlinger.cpp —H M Z ZHIZ L —, AEF MK ERAudioTrackf1 AudioRecord i & . EX. MEE R
2.AudioPolicyService.cpp -8 M R AAAZC =, R F MK, A4 Audio HALMWE, FMH HpysES

HAL:
android/hardware/aw/audio/hal \‘&
audio_hw.c ---AudioFlinger5 & # 5K 2 2 || p % $2 /&% L Elandroid & 4t 5 %% =< 4 = O

audio data dump.c =S¥ Fhal F 7 A\ 5 & 045 \\}\
Q
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5. Camera

5.1 Camera % 4t 2R #4

# B Camera 24 F w0 T E B x

Apphca tion Camera App

Cameralevice

Cameralevicedinat CameraSarvice

CameralDevice
(CEiElE v412_camera_hal.cpp wd|2 camera.cpp
wdl2_wrapper.cpp Wa4|2_metadata_factory.cpp Wil2 gralloc.cpp

wd|2_stream.cpp Carn era_stream.cpp Stream _manager.cpp

VAaL2 Device USB Driver

& 5: Camera ZE 44 &

T M BB FTH, ERL R 10
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5.2 Camera X A5 2 74

52.1 JAVA & A 2

A RAME JAVA N JZEATH apk, £ 892 Android & £ 89 Camera, J§# fr F 0 T % &
packages/apps/Camera2

CERREF T @R £ 0T R

Camera.java(android/framewotks/base/core/java/android/hardware) Q

5.2.2 Android & HAE £

Android A MAEZE Z 2 JAVA E5 B E EWFE, ERHMHT E w5 R % #4558 i3 IBinder
MG HTHEEBENER, RANFET LESTEZAWAR, TR EERED G Y:

frameworks/av/camera/
frameworks/av/include/camera/

frameworks/av/services/camera/libcameraservice/

Android Camera 4% 3 B A 0 AE 22 09 F 2 3L e 45 .

1. Camera.h

2. CameraMetadata.h

3. CpatureResult.h

4. CaptureRequest.h

5. OutputConfiguration.h

6. ICamera.h

7. ICameraClient.h

8. ICameraService.h

9. CameraHardwareInterface.h

FE cpp XHEFE:

DR B ERATH, XK 11
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1. Camera.cpp

2. CameraService.cpp
3. CameraClient.cpp

4. Camera2Client.cpp
5. CameraMetadata.cpp
6. CaptureResult.cpp

7. Camera3Device.cpp
8. Camera3Stream.cpp

Native framework £ & X { T frameworks/av/camera/Camera.cpp F , ¥ # #t T android.hardware.Camera
KAEARMB LI, X KA IPC binder 5k 3% /5 camera service.

IPC binder K IEF] LI sz 342 7] 345 . & frameworks/av/camera H 5t 58 = 4 camera binder 2% #Y
% X, ICameraService & cameraservice #H 0, [Camera =& # 7 JT ¥ camera 1% & ## &, ICameraClient
# camera 1% % 3% [E % application framework 2 B # 0 ,

5.2.3 Android B & E & O

Android #9758 3 & B ¥ O £ framework/av/services/camera/devicel 1 framework/av/services/cam-
era/device3, B LT frameworks/av/services/camera/libcameraservice ¥, FE K+ ZE#R 47 7 DL 4
WE EHATRENED,

5.2.4 Android e % 2

Camera B HAL ZB & A

(android/hardware/aw/camera/)

DR B ERATH, XK 12
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6. OTA/Recovery

OTA Bl = & T A (over-the-air), 48 Android 2 5t 4% Gt VAR A B 7+ % 77 3, BF 38 18 0 4 B 4%
THREHFAHATMHUAZ AL, MALFRLTH & F A AT EE,

6.1 OTA/Recovery 1% 5 45 #]

6:1.1 Recovery:Aosp X A5 4544

I— bootable/recovery
L— recovery.cpp

recovery# 2\ 0
— screen_ui.cpp
L— ui.cpp

1 7t Recovery # T 7% 377 &
— bootloader.cpp

41 5% # {Ebootloader
L— updater

L— install.cpp

515t R XOTAA % % K AR BE 4, B o £ 0Ly B ARE D,

L— applypatch

L— applypatch.c

AL Z /R 38 33 4T patch 3K 1B SO 7+ 2157 Xt

L— verifier.cpp

157 R AR I OTA & By Ak
L— roots.cpp
R AR A HE
L— default_device.cpp
47 7 1% #i Recovery 7 H ¥ %

DR B ERATH, XK 13
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6.1.2 #1E OTA F+ % & B F 41

L— build/tools/releasetools
L ota from target files
A 4 1% A A Btargetfile X fF £ K OTA T & BB # £ 48
L—img from target files
K| 4 1 £ B M targetfiles & % . system.img,boot.img,recovery.img4F 4 %
L—sign target files apk
Ji T "t targetfiles # B apk ¥ 47 4 4

R BBERTH, EAXLT
Copyright © 2020 Allwinner Technology. All rights reserved.
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7. W 2 WIFI

7.1 W % WIFI 1E 22

& 5 W % WIFI £ R & 0 T Fror

Application WifiSetting Ul

I,
I
Framework IR Nk N
B )

xxx_WifiNative.cpp

Wifi.c

Wpa_supplicant

cfg80211

Ke rne| mac80211

WiFi driver

hardwa re WiFi Firmware

& 6: W % WIFI 4E 22 &

1. WifiSetting ui & WiFi # 5 &2 | APP, it R E#Y#(E, /4 2| Framework Z# API, It API
3 WifiManager #% i ;

T M BB FTH, ERL R 15
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2. WifiManger 2 fit API %

S ER, 5% 0 B4 E TR P @ ¥ mAsyncChannel X i 7 & %

WifiService 2 & 1 i1 &, 2 & # 8 | WifiService & & # 7 7% ;

SANIRANIE

WifiStateMachine & WiFi framework #y3% # ¥ | #0, & 3 WiFi 8 & Rk A

WifiNative 77 jni & frameworks 5 hal Z 8y 7B A+, K WiFi B # 1E &4 15 % % wpa_supplicant;
WifiMonitor i 3¢ [l % % %I wpa_supplicant K15 B9 64

wpa_supplicant & WiFi JX 5 #1 Android /& #J 7 %2 345, wpa_supplicant # ¥ nl80211 #f & 4 1% % 4

Wzp, [B A A7 33 DA A 2 AL B S

7.2 W 4 WIFI X 45 45 4

BR

B

APP
framework

jni

hal
wpa_supplicant
driver

firmware

packages/apps/Settings/src/com/android/settings/wifi
frameworks/base/wifi
frameworks/base/core/jni/android _net wifi WifiNative.cpp
hardware/libhardware legacy/wifi
external/wpa_supplicant 8

linux-4.9/driver/net/wireless
hardware/broadcom/wlan/bcmdhd/firmware

DR B ERATH, XK 16
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Application bluetooth

Eramework

Com_android_bluetooth_a2dp.cpp
Com_android_bluetooth_gatt.cpp
Com_android_bluetooth_hid.cpp

Bluetooth HAL Bluetooth Profile
interfaces Interfaces

Bl 7: B A RMAE

—+H= R K K K
82 T iﬁ KA E ﬁ& S & &
W o « «
N \ \ N N N
& & & N ® Ny
BlustoothAdapter java com_android_blustooth_a2dp.cpp
BluetoothSettings.java i
Application BluetoothEnabler java M Framewark e m— NI com_android_bluetooth_gatt.cpp mmmmmmp HAL blustooth default so
BluetoothDevicePreference. java giyfiomazipiaa com_android_blustooth_hid.cpp
P 2 frameworks/base packages/app/Bluetooth sxtermalf?l‘ji::votmb\uedro\d
Bl 8: T 2 IR A 4 Ay ]
1. #3 F e AOSP J& 4 R4 B %
N3 N3 N N
& & AR A, R % & &7
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L— hardware/interface/bluetooth

Broadcom £ 7 #5411 2
L— packages/apps/Bluetooth

AR, SIEF RS FINIF S, 5754 BframeworksFo 3 F A% o
L— frameworks/base/core/java/android/bluetooth

T FAPLL

2. B K H SOC | RER A H F

I— hardware/broadcom/libbt # broadcom £ 2 /F
— hardware/broadcom/wlan/bemdhd/firmware ~ # brpadcom Wi-Fi/BT [l ££ S >
l— hardware/aw/wireless/partner/ampak/firmware #Ampak(broadcom chip) Wi-Fi/BT [ 1 Q
— hardware/realtek/bluetooth/libbt-vendor ~ #realtek £ 1 /& \\\\«\
I— hardware/realtek/bluetooth/firmware # realtek BT [& 1

l— hardware/xradio/bt/libbt-vendor # xradio # 0 &

L— hardware/xradio/bt/firmware # xradio BT & %

EXFETEFTRES R 2P KA FTHER, WREFMERE TR

android/hardware/aw/audio

T M BB FTH, ERL R 18
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9. Z R 7]

9.1 £ R L3 &/

% B B o] % 4 3§ MiracastReceiver 1 AllCast i i & 523, MiracastReceiver # 4 & FF # Ff & 52
A, R Miracast TR EWOR . BRIURGRA T AN ET SDK F. AllCast ik # F 507T
REI, Hr RHER R, TR DLNA f7 AirPlay #40% 77 86, DLNA BYOR R @ F 5. AT,
B R, AirPlay frlomsheb @ F 4R, WM. B, SGhEx. HOUBEEHAZANET SDK
R P LR B A BT

02 2 R EDNE F4&EH

L— Android.mk
— apk
L— Android.mk
L— MiracastReceiver.apk
L— AllCast.apk
L— allwinnertech
L— Android.mk
L— MiracastReceiver
L— Android.mk

L— MiracastReceiver.apk
L—1ib

DR B ERATH, XK 19
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10. OMX

10.1 OMX f& 4>

OpenMax & — /™ % K N 2 J7 W AE 478, 2 R =1 E R 2 7| &, OpenMax AL(K A &),
OpenMax IL(% A Z) #2 OpenMax DL(FF &% Z).

% —JZ: OpenMax AL(Appliction Layer, K fl/Z) X — E& % H AR5 F fo 2 4K o 8] Z 00 A7 7E &
O, CERFLERNFAELERED FEFTHEEME. OpenMAX AL Z & QpenMAX #.3t AP %1%
wLE#ED, ST EEZHEKNANI AR T ERE OpenMax AL E#&EE, EFAXH AT EZRA
AL JZHIAE BB & B L 7T LLSE R AT & AR T & .

% — J&: OpenMax IL(Integration Layer, £ & JE) X — BT L2 EA N A £ EAEZET UUS
—H R S E R R A AR R A, L R R A T DUR A Y AR R A B e AR D
ERMKRE LS E RN RBEATHELE R LT —E5 — W2 % 1.OpenMax IL API, 4 I 7 &
WMTREWAT ., ILWETEEHNERARTEEARBEERE—DREEE, ABESANTEEK
ARG Z B E R A,

% = JZ: OpenMax DL(Development Layer, T4 E) X—Z&4 T WM. FM. FEHRELER
WERHEE, XERHETUBEFRES) TR SHTIHMMN, RERESHEEFEAE
RREES ZNRMAEESGE. CEEFTAGETWAE)E, w0 FFT M filter, AGREHALE, WHE
e MBS TR, DLEI P4 MPEG-4. H.264. MP3. AAC #1 JPEG % % #f # 2 ti tE fh..

DR B ERATH, XK 20
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10.2 OMX #E %

Application

openMaxAlL
Application Layer:
IL client ACodec
\c&@ openMax IL IL plugin libstagefrightw
\\
N Integration Layer IL core libOmxCore
IL component libOmxVdec/Venc
A 9: OMX %44 F
R #. 7 Android OMX 72 TEZ 4w @ﬁﬁ/‘l&s’ H A A FI’JE{“@/E OpenMax IL )2({—1’]% o, &
K\b() \\6() \ \\6() \ '\\6()
\\$o \@ \\$0 \@0 \@0 \\@g
N N N S N N
10.3 OMX X 45 45 14
10.3.1 Android # OpenMax 74" &
MediaCodec 4 3 ¥4 : Java. JNI #7 Native,
1. Java & F 2 apk £ F & 0 ;
2. JNI ;& Java 77 [7] Native #7 JNI 77 % ;
< < X N
& & A RHRILIT R, SR & &2
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3. Native & ACodec HJ wrapper;

ACodec & OpenMAX IL # 8y OpenMAX IL client;
Libstagefrighthw =&/~ & #7 OpenMAX IL plugin;

libOMXCore = OpenMAX IL ¥ # core;

libOMXVdec 1 libOMXVenc & OpenMAX IL # #J component.,

10.3.2 Android ¥ OpenMax JE 25 4 4

- ApiE (MediaCodegjava)
android/framework$/base/media/java/android/media/MediaCodec.java
-INI)Z (android_media_MediaCodec.cpp)
android/frameworks/base/media/jni/android_media_MediaCodec.cpp
- Native £ (MediaCodec.cpp)
android/frameworks/av/media/libstagefright/MediaCodec.cpp

- libstagefrighthw 5Z 3],
android/frameworks/av/media/libcedarc/openmax/libstagefrighthw

- libOMXCore 52 3,
android/frameworks/av/media/libcedarc/openmax/omxcore

- libOmxVdec/libOmx Venc 5Z 3,
android/frameworks/av/media/libcedarc/openmax/vdec

/,(/ﬁ

android/frameworks/av/media/libcedarc/openmax/venc

DR B ERATH, XK 22
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11. Declaration

This document is the original work and copyrighted property of Allwinner Technology ( “ Allwinner” ).
Reproduction in whole or in part must obtain the written approval of Allwinner and give clear acknowledge-
ment to the copyright owner. The information furnished by Allwinner is believed to be accurate and reliable.
Allwinner reserves the right to make changes in circuit design and/or specifications at any time without notice.
Allwinner does not assume any responsibility and liability for its use. Nor for any infringements of patents or
other rights of the third parties which may result from its use. No license is granted by implication or otherwise
under any patent or patent rights of Allwinner. This document neither states nor implies warranty of any kind,
including fitness for any particular application.tates nor implies warranty of any kind, including fitness for any
particular application.
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