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1.1 ‘REEN

AXHE{ESN Allwinner Tina Linux 2AFE A LIERE, SEEREALIEN. FARLZFT
FEIfiRE EF, K Tina Linux RANF L RIER R

1.2 IEAEE

Tina Linux v3.5 &L ERRZS, Q(

<
Allwinner EH&¥4& R6, R7s, R11, R16, R18, R30, R58, R328,. R332, R333, R311,
MR133, T7, R329, MR813, R818, R528, D1,

1.3 fHXAZ

A RIEEEAT Tina RFMAEAFL TR, Tina RFHRAZFITIE M,
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2.1 #A

Tina SDK AHHNXEEEHA LKERE LFARKLIFR, XEPERNRNEHF RSB
BIFF R FIRMIRIE, XAH5R W IETE AR E Hro

MAEXK EMRRIRER, 5% Allwinner FAE GO RIEER P IRSEFE&https://open.
allwinnertech.com¥RE % ¥,

Tina SDK RHFEMXHELR, BEEHSEIQITXME. Flash FEMSBHZFITIR. 27T
BEANRA. MEALSHIENEXE. SHRRFREFER, )

Q<>

2.2 XHEFIR

BUEERKEEEFRS FasMyIRNE,
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3.1 #iiAd

Tina Linux R%KEE T openwrt-14.07 BARAEWREHA AT, BE7T Linux RAEF A AEIN
RIZERS, R, TR, RAFEHSNARZEFS. openwrt @—MFEREMERAR Linux £4%H
SHIENESS, B Makefile BiA# Keonfig BoEX 4. £15HF A LLEE menuconfig
fEE, mFH— 1P TENTUEZEE ZIVE8 LiE17H Linux RAE0MG,

3.2 REGHEE :

QQ
Applic ation
A pplic ation , ‘ Ul Custom I ‘ ThirdParty APP ‘ ‘ |
System Service
Base Se Core Service Third Party Service
adb graphr:s.’ui || context l ’ | | l
7

|_setting ] [goechry || web [ || |[ - |

Runtime Library

Standard Network Service Lib&@ Other Service L&b{@){
‘ libe | | libstdes + ibss| | liblw ‘ | libnsl (\Iq Iibnss"l |a|sa H wpa_supeki@nt“ json |
| tibm | [tibpthread] | tibutit || || iibni | [libmdnssd] fiibresoly -] o | - |

Kernel Driver

Audio Newtork Storage Power Other
[omocasec ] | | [Cevenet ] (][]
l spdif || i2c ‘ l wifi H bt ‘ l usb H mmec ‘ l poweroff ‘ ‘ key || touch ‘

3-1: Tina Linux &&FKIEE

Tina RAREERIMEFT, MTELESDA Kernel && Driver. Libraries. System Ser-
vices. Applications FUMER, ZEEXABTMAT:
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1. Kernel&&Driver FEiZ2M# Linux Kernel BIfR/ESEI, Tina F&H Linux Kernel ¥
H Linux3.4. linux3.10. linux4.4. linux4.9 A% (FEEHF &7 EEERRRNZAR
), RtR2M, REFEE, #IEEIHE, NEDNRERMZR,;, TEZEEE Linux RIZE
IBREEHRR, 90 CPURAE. £1F. AE /0 %,

2. Libraries BXN—fRERARRS, BETFHEHER. BETEMRAREME, RE=FFF
BREFESR, WRARRME APL #0, RAEHEMNAAFLZETUETF Libraries BHY
API F& B .

3. System Services BN ALKRSE, OEFRABHEIE. MEEE. MGKREIE. FHEE
. ZREDEHE,

4. Applications BEXFERLMAKN~=RINERREZIE, FE—LRAEMENRE=F1EF
FEEXHs, AAERUAALIECHNARER, BERASMENGIIRELRAF,

3.3 ARAIE

Tina Linux &% & F Linux Kernel, # X ZMAE~RESH AN _SDK, s UEF A
SDK, B AKEHNBRBIERF X, 4

____________________________ 1 » S
Kot R R O 4t '
28 G IR B cadifeE | @ sittre
© miEnk @ teitiEt

3-2:.Tina Linux 2AF L mIE

0 LEFR, FRERLUERE EAFLRE, EAMIRESE Tina Linux RERNFFLIFHENEIE
KB, TERE R TATERIE.

1. RERFFR: ETHAEMERR, FHERSMNALKEERBEFEEK, SIEVFVEH
BEJ1, MRS, TA®SE, Bal Tina Linux RARXH Ubuntu BRIERFIMETRIE, H
XM Linux R TR T AESE, HMIN MacOS, Windows FRGTE A X

2. BERERFR. ARNSFTELENSMRGENTIR, FRALFRET, KA TinaLinux
BELWIESIRERFRAE, mIFRBBNEHTSF.

3. EFIgE: EEIFFEE, ARERTEASUMEXIFREE, ARREFLERENTEX,
PRI EHIRE, ¥ RRIFET,

4. REER: FREFVUREFEROBEAHRF. mmEX, EH U-Boot. Kernel & Open-
wrt, BBERAETREXARKIEENEERNER,

5. RIFSITH: THIKEERE. RAEFZERITHRENS, BREBAIEREZUARRFE
BETE, #—P8, KBEMRN boot/RMZT#EIX M. BXHRR, BR—ERITERE
o FRFTEET,
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4.1 ¥

BART@RALRER, BEAERITXENIR, BFRBSREEMN. REREEFFEETESRLT
EIFFIR, MEHFREVRE XRETAREIR, A& EHRXINAERIFIHEREI Tina
sdk 4wIF K5

4.2 wFIFIEER
— BTG\ R IR IR AT R A SR <

o FMFLENEANRFRSFB/EZIRM linux BFFIR, BIURXEIFINE, IREFAR
MAEERTH, ABRXFERS.

o A A ENEIEROIEK USB 5 B EMFIRIER, FIERIFEIIREXHREEIBIREMR,
HIFARANNEREF-

4.2.1 FRFENEE

Tina Linux SDK &7 ubuntul4:04 F&MiXAY, FLFE(TEZFER Ubuntu 14.04EHIF
EHHTRRRE, EMNASEE R, AaREN NG SMAaRIRE,
4.2.2 B4 BERCE

Y3i% Tina Linux SDK 28, BBELBERTRSBRET goe, binutils, bzip2, flex,

python, perl, make, ia32-libs, find, grep, diff, unzip, gawk, getopt, subver-
sion, libz-dev, libc headers,

ubuntu ATEFERITUTHSRE:

sudo apt-get install build-essentialsSubversion git-core libncurses5-dev zliblg-dev gawk
flex quilt libssl-dev xsltproc libxml-parser-perl mercurial bzr ecj cvs unzip ia32-1libs
1ib32z1 1ib32z1-dev 1ib32stdc++6 libstdc++6 -y
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F Ubuntu 16.04 LI ERRZ, BAURGEEFRBRMHIERATHMBNE, HITERHSH,
LEINNE A2, E—THRITUTHL

((sudo apt-get install libc6:1386 libstdc++6:i386 lib32ncurses5 1ib32z1 )
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5.1 #iiA

5.2 SDK 3REX

Allwinner Tina Linux SDK & £E MRS ST INE . ERFEERIE/FEATIFEORIE
SDK THIXR, HiEERIPIRME SSH QNHHFHITARSZSFIANEEN, FKEENEENRED K18,

5.3 SDK 4514 S

<

Tina Linux SDK T EHWER%. BEETHA. THiE host TEE. BIFEENAER. X
M. A, linux W%, bootloadenZh4HRY, T 3ZEREFRIM/E N BHEXIVARLEN,

Tina-SDK/
— build
— config
— Config.in
— device
— dt
— docs
= lichee
F— Makefile
— out

— package &
— prebuilt S

F— rules.mk
— scripts
— target
F— tmp

— toolchain
L— tools

5.3.1 build B®

build BR#K Tina Linux R REXH, ILEREWTEEE-RTIET Makefile &Yy
51 mk Xff, TEMINER:

1. N HEMRIFIFIER S E Tina Linux MMEZK,

WRAFRE © BBEEREROERAE. RE—TNF 8
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4 r% host BRIFHMM,

4R T A EERmIFFN,

4 R% target BHIGRIFFIN,
4/ linux kernel B94RIiFFNI,
SRR FE R ERFRN

o O W

build/
— autotools.mk
— aw-upgrade.mk
— board.mk
F— cmake.mk
— config.mk

— debug.mk
— depends.mk

— device.mk

— device table.txt
F— download.mk

F— dumpvar.mk

— envsetup.sh

5.3.2 config B

config BRFEHEM Tina Linux PREERENFAEU L —LEENEED, ZEEXEETA
%M mconf MIEHE,

config/
— Config-build.in
— Config-devel.in
— Config-images.in
= "Config-kernel.in
L— top_config.in

<S\/

5.3.3 devices B

devices BRBETFTERARNVEEXYH, BERNZEE, envicE, SXKRAEE, sys config.fex,
board.dts &,

XEEFRBEEIRMRA LR REFET target BRT, FhRAHZl device BR.

AE defconfig fRTE7E target BRo

device/
L— config
F— chips
F— common

L— rootfs_tar

WRAFRE © BBEEREROERAE. RE—TNF 9
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REFEB L cconfigs

5.3.4 docs BF

docs BREFEEFMATFTH LI, L markdown EXPE,
TERABEHN, BUSEREFPREBFEAAXEE

docs/
F— build.md
— config.md
— init-scripts.md
— Makefile
— nétwork.md
= "tina.md
— wireless.md
L— working.md

5.3.5 lichee B&

lichee BREZEEFM bootloader, HN#%, arisc, dsp F1ti%.

lichee/
— bootloader,
| F— uboot 2011 sunxi spl
| L— uboot 2014 sunxi spl
— brandy
F— u-<boot-2011.09
== u-boot-2014.07

o>
]
Q
>
(=5
<
N
(<]

L— u-boot-2018
F— linux-3.4 &Y
F— linux-3.10
F— linux-4.4
F— linux-4.9
— arisc

L— dsp

PREBEE <. ckernel, cboot, cboot0, carisce

5.3.6 package B&

package ‘HRFM target #23 EHREFERIBMEZNN, BHRZRBEGREGENIHEEHRHTTH

%,

IR © HiB2EREROBIRAR. RE—INF
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package/
F— allwinner
— base-files
— devel
— dragonst
— firmware

— kernel

5.3.7 prebuilt B

prebuild BEREBIMREERXX FiFR, BREWT T,

prebuilt/
L— gcc
L— 1linux-x86
— aarch64
| F— toolchain-sunxi-musl
| L— toolchain-sunxi-glibc
F— arm S
| = toolchain-sunxi-arm9-glibc <
| | toolchain-sunxi-arm9-musl
| F— toolchain-sunxi-glibc
| | toolchain=sunxi-musl
L— host
L— host-toolchain.txt

5.3.8 scripts B

scripts B RBTHER—EMWEHRIFHERBRZ,

scripts/
— arm-magic.sh &Y
— brcmImage.pl
— bundle-libraries.sh
— checkpatch.pl
— clang-gcc-wrapper
— cleanfile
— clean-package.sh
F— cleanpatch

5.3.9 target BHR

target B RAFEHR B ImREXAEE UK sdk # toolchain & RERIFNE.

IR © HiB2EREROBIRAR. RE—INF 11
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target/
F— allwinner
— Config.in
— imagebuilder
— Makefile

F— sdk

L— toolchain

REEBEFE®S . cdevice,

5.3.10 toolchain B®

toolchain BR &R X T EEMERRE. M,

toolchain/
F— binutils
— Config.in
— fortify-headers
F— gcc
F— gdb
F— glibc
F— info.mk
— insight
— kernel-headers
— Makefile

F— musl

L— wrapper

5.3.11 tools BE®

tools BRATFEF host im T ERZRIZFN,

tools/
— autoconf &Y
— automake
— aw_tools
— b43-tools

5.3.12 out BR

out BRATRERFEXNIEN XAMKRLXFEEXMT, HEFEEHERILER, HINEFSSE

r328s2-perfl,

out/
— r328s2-perfl
L— host

WRAFRE © BBEEREROERAE. RE—TNF
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Hr host BRATFHEM host imBI TR U —LEHF & HEXBIX 1,

r328s2-perfl BRAARNNWBE R, HFERERTFHEHNT:

out/r328s2-perfl
— boot.img
— compile dir
— image
F— md5sums
— packages
— r328s2-perfl-boot.img
— r328s2-perfl-ulmage
— r328s2-perfl-zImage
— rootfs.img
— sha256sums
— staging dir
L= tina r328s2-perfl uart0.img

e boot.img NEAZAREEN RS boot FXHEHE, BIEE/ boot.img &Nt EIEE ulmage &
o

e rootfs.img AREZRFEIRS rootfs HXMEIE, ZP XA squashfs 3o

e 1328s2-perfl-zimage AR zImage BNEER, BT H—PTEK ug@ageo

e 1r328s2-perfl-ulmage AWZH ulmage KXER, BEEN ulmage &, W=IENAL
boot.img,

e 1r328s2-perfl-boot.imgARZEboot.img EHEER, EECE N boot.img &=, NEFEN
F% boot.img

e compile dir #7.8dk 45i¥ host, target #1 toolchain MIGRXHER, FES M HGENR
1,

e staging dir A sdk FEFIEPRESITERERNER.

e packages HRFRFHNEHRL LMD ipk 4,

e tina r328s2-perfl_uart0.img AEZXEHE (R4iEE), FOESEBEIEORH

o ZE{FEH pack -d, MEMMWEHExxx card0.img, ROEEEEE tf FEH L,

REBRESS: coute

5.4 SDK &

FAECIRIE FAE §ATHALABHERIREE, #@1d repo sync < E#,

5.5 [ f5

Allwinner 2t 2EFFP RS FE (https://open.allwinnertech.com) , BEZEICEFIEEIN
R R FRRIRTES. HENFBE, FRFEENSM. 54 SDK A, HARRM. HAREH
ZEMATLURR B RS L, Allwinner RARRS M RIEHITH L. LIEMIRER,

WRIRFE © HRB2ERRRHERAE. RE—TIMF 13
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6.1 #it

6.2 WIERS

(1) source build/envsetup.sh
(2) lunch

(3) make [-jN]

(4) pack [-d]

He,

SR (1) BIRFFR, SHEFEE,

SR Q) RIFEEFMEERENAE.

TR () BUNAFHTHEIZFHIZEHRE, KHRIFRSFCPUROE, M4%PC, B "make -j4"
SR (A)TeEN, -dSREEREGaROESRItf-RERL,
RIFTRERARESITEEout/<boardS/BR T

6.3 ZmiX¥ boot

wme mSAEMBER 1EF
mboot < tina FMEEBF %X boot0 # uboot

mboot0"" tina TEEER 4%i¥ boot0
muboot tina FEEBZR %iF uboot

6.4 WIFANIZ

wme mYAENEF R
mkernel tina TEEBR HiEFNX

WA © BBEERERHERAE. RE—TF
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6.5 ZRIF arisc

arisc & AW FE&XJ cpus RIEBHFIENARIR, FEDREEAHRZNKE, XVSFRKEZEE. 88
cpus BITAIEMIRE, ERTEESE, FiFFFE scp.bin, AFFTEE Tina $HE+, B boot-
loader EEohEIINEE cpus FHiETT.

Tina FIRE T TS arisc MXHBKE. FwiFH<

e HYEMER ER
carisc tina MEEER BkEEl cpus KBBIZER
mkarisc tina TMEEBR %iF cpus KB

7£ Tina H, #4Ri¥ arisc KEEERMAE, W0OTF:
F—MAL, BEEE arisc LIBERIET, # make 4iF

arisc KIBEABMIINTAEMWEAER, FEI3Y arisc KBEIEF, BRI cd FIXTHAVERE
T, $1T make &%, BFIER, LWERFEFHRFEMB scp.bin S‘dﬁ%)@ﬁ SDK Y bin X1
BRET, BENNMXHE (—RERER tina/device/config/chips/$ {*F& & }/bin) .

BIEWNT,
stepl
fEMcariscHcdim< Bk ElariscREBBIFIE T, —M%Atina/lichee/arisc/arle0s,
step2

RPN ENEE, fFarch/configs/F, FEiFZdefconfigBRINEEEXH, AIIRIBAXPEISIEFMER, il make
sun50iwl0pl axp803_defconfig. MEIR(ERATEarisciRERERK. config.

step3

BEEIAERE, FIfEMmake menuconfig. MWRIFELEMIRERSE, RHEXFRER], ZIREREN. config, MFEH
ERRIARE, EFHRITstep2BIF,

step4d

fEAmakef S 4IF

step5 v

1%}5cp.bin?%)"lé‘lJTinaE’\]binE%, BPcbinml Bk RYE REVA], #1/tina/device/config/chips/r818/bin
step6b

ERaETiE, FJfEMAmake clean

step?

WMERZdefconfigit B, AlfEAmake savedefconfigi<, IS EIRIE. configEarisciREREM
defconfig. #§defconfig#ElZlarch/configs/ T, BENNEEXHENE,

AR

—RRFKI, arisc FATHVTHEERNIRER, Z5/ER, KHFHEFERAX, MREMERKRS. &R
BEF B EMEABXEENAE, Num, B5HEKARIHITEBREENH,

F_fMAI, A mkarisc 8<%

W ER AR, Tina A7 2R arisc RmiIFEEFFohE N, Tina IBMH T X MREGS
mkarisc, BERHNE:. BaiRx%#F R818. MR813 89 arisc XiE4RIX,

IR © HiB2EREROBIRAR. RE—INF 16
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1RIEOT, BAREE

stepl

BoEtinalfi®, Wsoure build/envsetup.sh, lunchZFigfk,

step2

fEBmkariscmiFEN IR EIZEmIFTina, ERiFETinalt, ti=BahARBmkarisci<,

AR

£/ mkarisc < RIFN, SBTNIEE board.dts FKEX AXP B 5, AEFERANNHNEIAREX
H4RiF, %0 board.dts HIEEFEH “x-powers,axp803” BY, mkarsic S<$ & ER arisc TR
1 TH sun50iwl10pl axp803 defconfig ALENHH4miF. L, BHEFEEINZ arisc BiLE,
HEERBHZEEEXHERIF, MRt/ iEZEMEEEEHA .

6.6 BRI

BRFARFITE—REGNRIE, HBR SDK EMELmE, TR RERNVEE, ERNAENE
=—H: RBRTHA, FHEEHRRSEM, E%Ef%lﬁﬁﬁﬁ%@ﬂﬂ@i BHRRER I
- - <
20 tina IF15;

$ source build/envsetup.sh
$ lunch

6.6.1 75—

YEVAENER (BFEEFER) ) THiT

$ mm [-B]
=> BE#NFcleantt N A IR X4 B4R 1%

OV
ol RISHHERFEN: tina/package/utils/rwcheck, M:

$ cd tina/package/utils/rwcheck
$ mm -B

IRIFHN AR BREFREEN:

((tina/out/<7%>/packages/base )

6.6.2 HEZ

Y7t tina BIRBR, AHIT:

IR © HiB2EREROBIRAR. RE—INF 17
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$ make <N FBEHIEEE>/clean,

&

$ make <MABHIEKE>/install,

$ make <NABRMERE>/{clean, install},

==>5T VA BIRI X5

==>iFN

=>4

IRBS S B 4R1E

T RISHEERIERE N tina/package/utils/rwcheck, MI:

$ cd tina

$ make package/utils/rwcheck/{clean, install}

6.7 Hfthan<

ks mEEMER EF

make tina \RER PRIFEA sdk

make menuconfig tina IRER BBt ek ERm

make kernel menuconfig tina {RBH BN E R E )
mKarisc tina FMEEBR 4% cpus G, RiE AXP A SRS E
printfconfig tina TMEEER $TE1EAE] SDK NWEEE

croot tina TMERER [REYKEE) tina IRER

cconfigs tina TERER RERTIREIFZEDN bsp ILBEBER
cdevice tina MESER RETHISREEER

carisc tina TERER | RETEE cpus KBER
cgeneric tina TMEBER RETIMEISE generic BR

cout tina FMERER REVMIFENHEHER

cboot tina MEEER RETHEEF bootloader BR

cgrep tina TMFEER 7T c ./ ct++  h XHHERFRSR
minstall path/to/package/ tina IREZ WFHTRERHE

mclean path/to/package/ — tina IREH clean #4a

mm [-B] S ZI=E IRFMAEE, -B JE4IERISE clean
pack tina IRER TEEH

m tina MEEER make HIRESS, HmFEA sdk

p tina TMERBER pack WiRESRS, ITEEH

WRAFRE © BBEEREROERAE. RE—TNF
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7.1 Bk

AETEBNBMAFWETREVREX (image) REHIEITERAIRE LHRE,
SDK FHERTAARBEHN, BEEMER, BRAEEMEETEFRSTE THEIRRIR.

windows TEI&ERTE APST 1, T#H %% APST BIn], APST I EYBEHEXH,

7.2 IRRTH !

Q<>

Tina {EHNIMRGRS TENBUNRAT, BRAIMLERSENREEAAHTRS.

TR BITRS R

PhoenixSuit windews| SHXARNRENMEGHAHRIIR
PhoehixCard windows '« FEHHIETR

PhoenixUSBpro .windows &~H%KTH, %# USB —# 8 IR
LiveSuit ubuntu /| EMYHELIA

ST ubuntu:

QV
e 64bit FHFER LiveSuitV306 For Linux64.zip.
e 32bit FEHER LiveSuitV306 For Linux32.zip.

BFRFRTANMERRA, BREEFARSTE TH,

7.3 HENRRIEI
REBHNERER, LTRSS ERER:

1. BROM &%ELE] boot0, fIMNHIRA flash AEEEIE, (& BT flash FEENE

=
So
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2. EHROPR 2 BANER. B, ERAOTAKBESR, RERRHN'2, FMERLFT2, LB
B5. boot0 HMEIFTF, SBEEIRRIER.

7 uboot FH|&, HI1T efexo
7£ linux &£H1&, #1117 reboot efex,
adb TAMNERT, TJ{EMA adb shell reboot efex, FEFHIRFTE LW “TENIRF” &4,

LEEAE [fel key] F fel key max # fel key min B, R TFREECERNZRE, 2FL
F,

SiRFE FEL &RIEHY, #{E FEL &3 L,
8. HIFTARIEEIF, MRBEIBENRRIRI

o o os W

N
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8.1 #iid

AETHBENE uboot BAEE. ThEeRE. FiFITE. EHGSNER, BBIZTFP T Tina
E & uboot 1EZE, 7 boot EHIF L IREEM,

B#i Tina SDK #£& =kk uboot, 432 uboot-2011. uboot-2014. uboot-2018, #HIELR
AEGFE LFER, TPEE SDK EERIEFANEHFE SIS .

8.2 BB S

TinaSDK/

o
Q

rand

u- boot 2011
u-boot-2014
brandy-2.0

FTT

FT

-
|
|
-
|

u- boot 2018

8.3 uboot IhEE

-
TinaSDK &, bootloader/uboot TEMHIET2 S5, FIMMKEAEE. BIAGSER
$E, NTIRRANREEIREHE— N SBRE, NELEM linux PR &7 ERTE,
# Tina RATAT, BT AN SRABHIEEN, uboot HIEEES. FHREHTIEE,

o 5|BRIZEEMFMENHR (nand/mmc/spinor) EMEHARZFEEE DRAM (IEEME FHiTTT.
o BT & HRBIEFEF, USB £7~, ABEHIERR, BE4H%.

o HREEEIEH AT EENXAIEHIZEN RN EREH,

o AHIRTERANBEETEE logo B (BMP #&X).

e Fastboot IIAESRIR fastboot MUFRER <, BEFEFA fastboot FiHfl.
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8.4 uboot L&

L uboot-2018 1, FINTHAER] LUEE defconfig SECEF % menuconfig #THF B XA,
BAEERENT:

8.4.1 defconfig A=

8.4.1.1 defconfig B0EHE

1. vim /TinaSDK/lichee/brandy2.0/u-bogdt-2018/configs/sun8iwl8pl defconfig (HREspinorARNT
Frsun8iwl8pl nor defconfig)

2. $TFFsun8iwl8pl defconfigsisun8iwl8pl nor defconfig/s, EMNMEE XFIEREHARN"#" BRI IGEBRIhEE
FESH XA,

CONFIG_SPINOR_UBOOT_OFFSET=128
CONFIG_SPINOR_LOGICAL_OFFSET=2016

# flash

CONFIG_SUNXI_FLASH=y
CONFIG_SUNXI_NAND=y
CONFIG_SUNXI_SPINOR=y

8-1: defconfig EZE &

N EE, RER CONFIG_SUNXI NAND gy # Ki2BIA % NAND #8XIhgE, HthAEX
BT B R AR 3o

8.4.1.2 defconfig BEB&E74
<S\/
I TFER sun8iwl8pl defconfig/sun8iwl8p1l nor defconfig FHIEARREE XHINA:

WRAFRE © BBEEREROERAE. RE—TNF 22
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Pt e

T

FEX RN e o
{ surBivl 8pl_nor de
CONFIG_SUNEI_NAND 52 ¥ nand BEENRTH fsf;flfl ;Tf i’i‘iil
z RENAFR)
CONF IG_ SUNZEI_SPINCR 52 ¥ spinor BEENEIH < HiE
CONF IG_SUNEI_TSE s 7 ush BREETH = HiE
CONFIG_SUNXI_EFEX s ¥ usb RRINAERTH < HE
CONF IG_SUNXI_EURN S FHR key INRERTH = HiE
CORFIG_SUNLI_FASTBOOT Z2 ¥ fasthoot HIRERIH % HiE
CCNFIG_EFI_PARTITION S ¥F apt INEERTH = HiE
CONF IG_ANDROID_BOOT_IMACE 3283 android BEIfFEENINRERIH X HiE
CONFIG_SUNEI_SFRITE EREFNRE M EHx HiE
CONF IG_SUNEI_SECURE_STORACE [ 537 & T3 F1H % 0 Fe
CORFIG_SUNXI_SECURE_BOCT e RafHx HiE
CONF IG_SUNEI_KEVEOX =2 FFiE AR H HiE
CONF IG_CMD_SUNKI_EFEX shell mn S RS s BIH*: HE
CONF IG_CND_SUNEI_EURN shell A ¥R key i S HIH X HiE
CORFIG_CMD_GPT shell 80325 ept an S HIH X HiE
CONF IG_CMD_FAT shell f STz fat A S HIH X HiE
CONFIG_CMD_FASTEOOT shell Ar S fastboot AR HIF % HiE
CONF IG_CND_SUNKT_EA shell A5 %38 dna Mhsas & FFH HiE
e T, ;1; 1 e HEE T HER G M e
e, . shell A% spi flash B S % e

8-2: defconfig BEEAZREEXNBE

[IR]

8.4.2 menuconfig A=

1#d menuconfig AREENAEZLEINT:

IR © HiB2EREROBIRAR. RE—INF
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cd /TinaSDK/lichee/brandy2.0/u-boot-2018/
make ARCH=arm menuconfig 3% <make ARCH=arm64 menuconfig

AR armitXI32(UTH, arm64ttXI64(ITH.

PIT LRGSR E menuconfig BLEXRE, M TEFR, LWEEIRIXNRERIEEHITRE, B
B 7% menuconfig EcEXEHOHERA.

.config - U-Boot 2018.05 Configuration

Arrow keys navigate the menu. <Enter> selects submenus ---> {(or empty submenus ----). Highlighted letters are hotkeys.
Pressing <Y¥> includes, <N»> excludes, <M» modularizes features. Press <Esc»<Esc> to exit, <?»> for Help, </> for Search.
Legend: [*] built-in [ ] excluded <M> module < > module capable

Architecture select (ARM architecture) ---
RM architecture --->
eneral setup --->
oot images —---
[ ] sunxi secure kDOt support
PI ——-—>
oot timing’ --->
oot media --->
(2) delay in seconds before automatically booting
[ 1] nable boot arguments
[ 1 Enable a default walue for bootcmd
sgnsole -—-->
ogging --->
] Enable raw initrd images
) efault f£dt file

[
( <
[ 1 add U-Boot environment variable vers <>
[*] Display information about-the CPU during start up <:
[*] Display information about - the board during early| start dp
[ 1 Display information about the board during late start up
tart-up hooks --->
ecurity support -—-—->
pdate support ----
SIS —
Command line interface -——=>
unxi cmd --->
< Exit > < Help > < Save > < Toad >

8-3: menuconfig Ft BEF £ E

8.5 uboot 4HiF

oY

8.5.1 AiE—

£ tina BR TFEIAIZRiF uboot.

source build/envsetup.sh(MiFE1)

lunch (Ii#EF2)

muboot (Mi¥E3)

EE:

1IMBFBETERtinalZHIH<S,

2RNRS, EEHR.

34RiFuboot, RiIFTHEEIEHuboot binary®|TinaSDK/target/allwinner/$(BOARD) -common/bin/,
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8.5.2 FEZ

source build/envsetup.sh(DiF+1)

lunch (Mi#F2)

cboot (Mi¥F3)

make XXX _config(Mi¥iE4)

make -j

EE:

3Bk EIUboo tIRIE B Ro

AEFEAREE, MRI2M®MAnorflash, iEfTmake XXX _nor_config.
5HITHRIFUbootITHE,

8.6 uboot WECE

8.6.1 sys config fit&

sys_config.fex EXNAARERSHEHATRENEEXH, Yﬂ‘%ﬁﬁ%g’%%&@@ﬁﬁﬁ%ﬁﬁT
WA E, EXHEFRER: <

TinaSDK/target/allwinner/$(BOARD)/configs/sys configifex
TinaSDK/device/config/chips#$(CHIP)/configs/$(BOARD)/sys config.fex

8.6.1.1 sys/config.fex &i7748

sys_config.fes FEHF BT RN, TREFZMINAENIRRNERIR, B [] EE, FREX
ZINBERERPZ N SHECE, W FEFR, dram para 8F#, dram clk. dram type
# dram zp BF#,

A A A A A A A A AR AT AT A A A XA XA XA A AR AR A A A A A A A A A A A AT A A A A A A A AT A d A drdddddddddhdrdbhodddd
3

;sdram configuration

2
A FhrkFF Ak Ak A A A A E A I F A A A I A A AT I A XA AT A AT F A A FF A A FF I A dAF T E AT dd A dddrdddddddhdd o dd o

[dram_para]
dram_clk
dram_type
dram_zq
dram_odt_en
dram_paral
dram_paraz2

0x000bfb
0x00
0x000010d2
0x0000

8-4: sysconfig.fex EARZEHE

8.6.1.2: sys_config.fex & 3l

[platform]: F&MEXEEEDL,
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[platform]
eraseflag = 1
debug_mode = 1

next_work = 2

8-5: platform EZEE

g0, debug mode =1 FRRFZ uboot WFHIER, FBEXRTE log FITENEXIMAVEIRE
Bo next work=2 RNERERERAN T —LHHIToE (0x1 RIRIEERBDN. 0x2 RRER.
0x3 &£mx), HtAERIUEE [platform] i8Y2 IR,

[target]: BT EHEXIIGEEED

[target]
boot_clock

storage_type
burn_key = 1

8-6: target EZEE

FEDEE LB EE boot clock BIE cpu BIZ A/, -
[uart paral: BBOEED, uart para EEEWZ uboot BEFTENEXE ARINEERLE

[uart_para]
uart_debug_port

uart_debug_tx port:PAP4<3><l><default=<default=
uart_debug_rx port:PAB5<3><i><default><default>

8-7: uart para E2EE

LEAFH uvart debug port=0 RREHABZE uart0, uart debug tx/uart debug rx FECERY
gpio A (PA04/PA05) FEARIEXTLZHY GPIO DATASHEET #{TECE.

QV
8.6.1.3 sys_config.fex f#iz2

7£ uboot2014/2018 # sys config.fex REASHELA dtb (device tree binary, linux A
BEEAFR) , dtb REIWITERRE flash ¥, BT EFIBEZXXGMBEANE, ZHIE
sys_config.fex FEEEMNSHER KA dtb TR, REAKXWEA fdt getprop 32() H#XT dtb
B9 FOHITREAT

8.6.2 MMRTERE

uboot MIFETZEFME— M THREN, REEON: getenv(), setenv(), saveenv()s iR

TEMRF:
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boot normal=sunxi_ flash read 40007800 boot;boota 4000780\
boot recovery=sunxi_ flash read 40007800 recovery;boota 40007800\
boot fastboot= fastboot

8.6.2.1 MHIRTEE(EH
AL —ESRESHERLTFIEXEELIFREES, EFRTEHREN UBOOT sr¥F5,
AJLUE UBOOT BN RRILIMF A SE—ENIT, NMTlETNEEEE.

Blan, MEHRITT LRRZH boot normal HFIETEX WA &<, Uboot N & %&iAA
sunxi_flash &< MEETRA boot H X _EMEAZE] DRAM B 0x40007800 & ; FAFIE
F boota sp<TERAZIIEISF.

uboot BEIENERMF IR L E S IV FNEFR:

~7 p - L
—— — — -

LUBOOT
EHESAL
Q(
- 3
| UBOOT sheldil & W
ST . ",f 2—h "'\\‘1._ - "‘.__ |
' S ub0oiFRSE .
I / o f 3 7 - 1 T 3 !
/ et | y [ = ( I [ |
' Sl Recopery | ®rEedis fagtboot | .
I ! l_-’ L] : \ L - | '. . | |
- N ' i ' e |
' ‘ . ' 3 .
| ' y ' : I
' ' . .
1 I L |
! ¥ .'1.“, 4 ¥ ¥ '
I i g |
hoot_réovery=sunu_ I
I hoatnormal=nmm sunxi flazh flash n:.a-:l -fl.ZIIZIIZI e E-:u::tcm:l =r|.111 boot fasthoor=fastboot |
I read 4007F200bask boota iy gLLLY SUMRL_SPre TSt |
| AD0TES00E obTED | S |
| i
| |

8-8: uboot BENAAFIETEANE

8.6.2.2 HREERETRHINE

TinaSDK F1, IFEZ £/ B XHR7FE TinaSDK/target/allwinner/$(BOARD)/configs/env.cfg
X4, BPERANEE, AJESER env-4.4.cfg. env-4.9.cfg EXH, envxxx FEHFRT
EARRNZRE EWERE, FIAEERARGNT,

e bootdelay=0 , BIFfRLEE bootdelay (Bl boot B&NEY log HAIEIITETIEREY{&E]) IR
N, ABEFIAEE, bootdelay NE—MRAEFT 0, XHFT/IMMILEBERTERREAEHAN
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uboot shell 8RS,

¢ boot normal=sunxi flash read 40007800 boot;boota 4000780 , REBsIAZH <,
B boot 77 XiEEIRFE 0x40007800 itibah, AFMIRTE 0x40007800 itk B EIRNZ.

e Setargs nand=setenv bootargs earlyprintk=¢${earlyprink}....... , I BEWNZIEXIFR
TE, ZTEEBHEARZN log FEITENLE, Bl cmdline 01T E:

[ 0.000000] Kernel command line: earlyprintk=sunxi-uart,®x05000c00 initcall_debug=0 console=ttyS5S0,115200 log

level=8 root=/dev/mmcblk@p7/ rootwait init=/init partitions=boot-resource@mmcblkOp2:env@mmcblkOp5:boot@mmcblkOpb
:rootfs@mcblkOp7:UDISK@mmcb1lkOpl cma=256M androidboot.mode=normal androidboot.hardware=sun50iw6pl boot_type=2

8-9: kernel cmdline

e loglevel=8, REMN#Z log ITENER,

8.6.3 sys partition.fex XA E

PEEEXHR— I RANEEDI KNG, BRIESBERZIEKREX RS BERRE
<

flash A, Q<>

TinaSDK 1, 7 XEIEXHE{F TinaSDK/target/allwinner/$(BOARD)/configs/sys partition.fex,
BLHF RO UEFE sys partition.fex. sys partition norfex MM XEEXH, T8

Tina 3E nor B, MEARIZE sys partitiondlinux.fex BBE X, &=FTE nor B, NE

FABYE sys partition nor.fex,

8.6.3.1 sys partition.fex 3 XEENA

— N OXHEM, 888, 2XKX)NY FTHEXGS5AFPES. UTEXHHFERN—N 92X
BIE M

<BV

e name, PXZFMHAFBEENX . HAPEEX—THXBBE, afUEXENKECHFENF
B, BERKEAR&EEREE 16 MFT,

e size, EXZAXBK/N, UBXWEA (1 BX =512bytes, W EEL env PXDET
32768 MBEX, Bl 32768*%512/1024/1024 = 16M), FE, ATFEDXTF, XENEENE
XA/NR HEEEERR 128,

o downloadfile, THXHMEREMBZIR. JLUAFERBEXTERE, B3 EIEHETF image.cfg X
HFRES X, el UEREITRREZ,

e user type, RELFIRERAFERANEN. Bal, SMRERAAT RIS XPE, SIRIES
FEMRAMYFIOXERERETECHWARA H#HITIEE. XHIRITHENERATHEESZR
SR TEEREHE, A RERAID BIRERAFNRADXKHITT FNZAIRTIEE, S B ig
ERARTEEE T1F

BERMAEMIEA, A% (Tinalinux FEEEFLER) o
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as

9.1 #iid

FETEBNA kernel BARKE. MR, SHMSTHER, BYEF TH Tina ¥4 linux
W%, ARZESIF &R HE .

Bal Tina SDK &% 4 hk linux kernel, %2 linux-3.4. linux-3.10. linux-4.4. linux-
4.9, PHERFBEETEE LER, TFRE% SDK EERIEAANBETEESZNRIZER,

9.2 IR S

TinaSDK/
...
F— linux-3.10
F— linux-3.4
F— linux-4.4
L— linux-4.9

9.3 RIRFF A X1

¥ BSP AR, S(ff%i%vi'@%ﬁﬁﬁW’fﬁ*ﬁﬂ&ﬁ%’—ﬁ?ﬁiﬁﬁﬂo

9.4 NECE

FEREERLT @, BEFEEEN linux A%EE, 7 TinaSDK &, ITAREEN AN
T,

croot
make kernel: menuconfig

H1T5e/E, shell FHIGIBRHERERSE. WTEMT,
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.config - Linux/arm 4.9.118 Kernel Configuration
N ————— :
inux/arm 4.9.118 Kernel Codftiguration

CE <
Arrow keys navigate<§ﬁk menu. <Enter> selects agﬁmnus ---> (or empty suhm5%5§>————).
re

AN

Highlighted letter hotkeys. Pressing <Y><§ ludes, <N> excludes, <M=> ularizes
features. Press<§§§c>cEsc> to exit, <?> for Help, </> for Search. Legen@} Sl
built-in [ ] excluded <M> module < > module capable &

[§] Patch physical to virtual translations at runtine
General setup ---=
[*] Enable loadable module support ---=
[*] Enable the block layer --->
System Type --->
Bus support --->
Kernel Features ---=
Boot options --->
CPU Power Management ---=
Floating point emulation ---=
Userspace binary formats --->

Q 3
< Exit{\& < Help > < Save > (\bé\ Load >

9-1: TinaLinux RiZECE g
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10.1 NAEHBE

£ Tina Linux SDK F— 1" #HEHRTEEE8WTHMNE RO —1 X4

package/<n#>/<RHBE>/Makefile
package/<aHE>/<HRHEE>/patches/ [AiE]
package/<H#E>/<HHEBEE>/Files/ [AliE]

Hr,
patches RTFHT XM, TERIFRIZELIRIDIT LFAEHT
files REFRHENVES, EHFNEXNNRIEEDRE PR

Makefile #miZFINISIH,

10.1.1 MakefileSEf!

% Makefile MNIHRER N4 BIBENE S , FmiZMELERITIE, IR Tina Linux iRFIFMEBR G
BED, WEHENREZZESHNEE S Makefile )JRE, Eit % Makefile(iZ Makefile

[T make BLHBXRSE) TEBX Fe

WA © BBEERERHERAE. RE—TF
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S 3 S
C 2 & & &
Asiuimeg N\ \) m@&:@%ﬁ
@@ude $(TOPDIR)/rules.mk Q<> Q<> Q<>
- <O <O <O
- |PKG_NAME:=bridge Y Hrganegs O
" |PKG_VERSION:=10.6 S HEH B GERT)
& PKG_RELEASE:=1 & & #1ZMakefilefSins
QQ QQ QQ <&
PKG_SOURCE:=bridge-utils-$(PKG_VERSION).tar.gz #H e B dIERT)
PKG_SOURCE_URL:=@SF/bridge #HZ ERY T REHEHEGEE)
PKG_MD55UM:=9b7dc52656f5chec846a7ba3299f73hd #HEERIMdSEGFELGE)
PKG_CAT:=zcat HEMHENEESE
PKG_BUILD_DIR:=${COMPILE_DIR)/bridge-utils-$(PKG_VERSION) HEMUENREEER
include $(BUILD_DIR)/package.mk
define Package/bridge #Package/< 8= F1@)
SECTION:=net #ZAENEN Banea A
CATEGORY:=Base system . HEAEEEREPRSE ,
TITLE:=Ethernet bridging conﬁgurationbgﬁlity #Z EATE R AIRE S &
URL:=http://bridge.sourceforge.net/ < #HZ AR T D
[FT#EIMAINTAINER: = QQ -#E{J?JH‘}?—EFA@HE&‘&}}E QQ
[AIi%]DEPENDS: = S #ZEMNEERERIFLE) S
[AJ3%]BUILDONLY: = & HERFEWFNE) &
def < %
<& & <&
QQ <>Q <>Q ® <>Q
<7 | [FTE) S <&
QQ define Package/<na /conffiles; Q<>
S #HEERG SRR L — T EE GG
endef
(A3
define Build/Prepare:
#EERISHSETE
endef
[FT3E]
define Package/b
endef ' ' .
& & g
[ & &
deﬁngﬁmldmu <>Q <>Q
O #EE <& <&
<O Q<> Q<>
Q-def <& <&
Q<> QQ QQ
o0 |[EmaE RS < <
QQ define Bmld;’CumpllEQQ QQ QQ
S HATIH RN E(E @) S S
endef
Define Package/bridge/install #HHiTHENEENEERE)
SANSTALL_DIR) $(1)/usr/sbin
$(INSTALL BIN) $(PKG_BUILD_DIR)/brctl/brctl $(1)/usr/shin/
endef
S{eval $(call BuildPackage bridge)) #BuildPackagef B (EEN@)
PE:
& & & R
& & « ‘\@6
1.40 %ﬁiﬁﬁﬁ:, R ARAENS THRH MR E—.
2. LIPKGFF A B BT B R RAEME TR, Y N
3.mdSsunF R TR TRIKIFQREER, MRER, HRFRRIFONIR, HRIEPKG_BUILD DIRTHREZMRIFE
<& QQ QQ QQ
<& <& <& <&
< IR © BBLENERGERAT, RE—IRH 32
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BRI,
4.Package/<name>: <name>FRiEEZPackageMEFE, ZRFRHERERFHNET.
5. EAKFENEF<nane>RIEERKTXR, MREYEE, AIERFAN— + S, NRBAZMAKBERGLINUX 2_
<minor version>,
6. WMRZEN]L, ZERFSHUNEREREY, BREANEERE, k.
7. EFRR SRR AR E R Makefile, HASHKETLUBEICONFIGURE VARSKZE,
8. EF RGP —RREI FiTmake, HRBEHNESEA LG : MAKE_FLAGSHIMAKE_VARS,
9. NEM/LMXBFUT:
INSTALL DIRHEZFinstall -d mO755
INSTALL BIN#E¥Finstall -m@755
INSTALL DATA#EYFinstall -m0644
INSTALL CONF#EZFinstall -mo600
10.%MakefileFiEdefineBf DR N ZHRNSEMINEX . EEMakefile@ T AR HITHRIZ.

10.1.2-BHEhZE

7 Tina Linux FXZFMMAHEIGBAEZE, —#E busybox NE#E sysV N¥IREIZA,
—fhZ procd XAV ILIIAS, —ARFEA BB WIA A4S E sh a9 B Y AR 53

G EHIALL shell BIZARIIZIEST AL, shell Hﬂ$1’ﬁ?§§ﬁﬂi%ﬂiﬂ&¢t$%ﬁiﬁﬁﬁo —RRIE
T, MBEHAREREFEREN files BR, BEZAN “init”, Wl ©

tina/package/system/fstools/files/fstab.init

£ Makefile By install FEYHAKHIZSZEZ]/MILinHY/etc/init.d &, Fl40:

define Package/block-mount/install

$(INSTALL DIR) $(1)/etc/init.d/

$ (INSTALL 'BIN) ./files/fstab.init>$(1)/etc/init.d/fstab
endef

10.1.2.1 ARAREEZ

o FRIAAARNERIMHNMEEEARZM log, H log EEE# logd SFFHIEWE, FFIFHA]
WAAIA I, B En@EE /) Wik as S 1T FehA Rz R, Flun:

root@TinaLinux: /# /etc/init.d/fstab start

10.1.2.2. sysV &7

sysV RHIE I AREZTZ ) WiRRY/etc/init. /B RT, KIMANBREEI. THIUSR/NASHIH]
SRR ASERBIHR, #ZOERI start/stop X!
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R
#!/bin/sh /etc/rc.common
# Example script
# Copyright (C) 2007 OpenWrt.org
START=10
STOP=15
DEPEND=xxXX
start() {
#commands to launch application
}
stop() {
#commands to kill application
}
AR
START=10,0" fEBAFMBEIL LR (FF) [#ER), BERRN], BEEE-99,
STOP=15, #EEAXNSLLMER (FF) [#KEEv), #EXHE], BREEE-99.
DEPEND=xxxx, 3ERA¥ISAMIIASHITHIT, BT UTEEFRERRITIREL,
£ rc.common FHEM T = init BIZARIHEERIR, BEIRPEIEWMTILNEREES
4
B Bk Ihee Q<>
start WHEI Boh— RS
stop MKW AZIE— P IRS
reload FNEEI EF—1RS
enable FIEASSHL  EHMEARS
disable AESEIN ZARS
7£ shell EBEFTEAEA N T AYER < KR 1EHEXAVARSS .
$ root@TinaLinux:/# /etc/init.d/7exmple restart|start|stop|reload|enable|disable
OV
10.1.2.3 procd E&XEZs
T8I I AVER B AR, TEERINREK start_service:
#!/bin/sh /etc/rc.common
USE PROCD=1
PROG=xXxXxX
START=10
STOP=15
DEPEND=xxxxX
start service() {
procd open_instance
procd set param command $PROG -f
WRiFE © HELERRRNDBIRATE, RE—IF 34
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procd close instance

FANNEBRLIBE . https://wiki.openwrt.org/inbox/procd-init-scriptse

10.2 MR

AN EZINEE N RFRE, NEEFHEEFENEE, BEXE tina WRBRAT
make menuconfig #NRGENEERE:

Tina Configuration
<> Arrow keys navigate the nenu<> <Enter> selects submenus - 4€>{nr empty submenus ----).
Highlighted letters are h ﬁﬁ!ys Pressing <¥> includes CHn excludes, <M= modularizes
features. Press {Eschqi& to exit, =7 for Help, :13C> r Search. Legend: [*] b”1125§h
[ ] excluded <M= nodq§ < > nndule capable S

ot Profile (tina) ---=
gg t Images ---=

bal build settings ---=
[*] ﬁ-dvan::d configuration options {fnr developers
[ 1 Image configuration ---»
rackage features ---»

. \,V“

Network

<§
OF ===m 6%

&
&
<&
< Help = = ggf} = < Load =

10-1: AEEXHRE

RUEENERESRGEN Makefile FRIENXE X, LA fstools A, £ Makefile FEX
N

define Package/fstools
SECTION:=base
CATEGORY :=Base system
DEPENDS:=+ubox +USE_GLIBC:1librt +NAND SUPPORT:ubi-utils
TITLE:=0OpenWrt filesystem tools
MENU:=1
endef
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( Auwiner:
XIS FE

LAYy, FEEE menuconfig REF#H N Basy system BIaI#E| fstools BIEHE,

Base syster
Arrow keys navigate tl@nenu. <Enter> selects submenus ---» {or empty submenus ----). Highlighted @Lters are
hotkeys. FPressing <¢> includes, =N= excludes, <M= modulariZes features. FPress <Esc=<Esce to ewli ) <?= for Help, <=
for Search. Legend: [*] built-in [ ] escluded <M modls < > module capable

-c . Base filesystem for OpenWrt
Block device mounting and checking

Core wtilities for embadded Linux
ca-certificates System CA certlficates
dnEnasg ONS amd DHCP Server
dnsnasg-full

hase-TLleS. . vreir i innani s manananes

small S5H2 client/server
Emergency Access Dasmon

Oynamic device management subsystem ----
... Opendrt C Firewall
... Openkrt filesystem tools
Opertrt 150N Filter utility
Atomlc support library

. € library
Q
GCE\&MI library

Configuration ---a
T )
Confi Lon > -
=] 1.g'urat1.n}n\\\ - /\\\
N

mgeuu- < Help = esau.@?m,

10-2: R4 EFRERE

IR SEX:

[*] 8 <*> : ZRIFFHASDK
[18<>: AEE5

—— T . R VD~ .
SFEFRME:
Y By SEREE
N 3<n . BUHER
T y 4
0\/

LERE—MRUTER:
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] STAYERLR:

tina/out/<7}%>/packages/base

REOBBEIN:

<N FAE> <MFAhkRads> - <N ARRARAS>_sunxi. ipk

#d adb #EXLEEE/WI:

$ adb push <ZEBREFE> <HEXE/)WIEES

ERAR:

s

$ opkg install <ZTEEKRR> f

10.5 PX5E#H

o FENKX

X Thee

boot 47X EFERZES

rootfs 77X HEMR ARG OX, 85 /lib, /bin, /etc F

recovery 7X FRIRERSAT S, RABELRE, #01 OTA X

extend 9 X FRME RAFRGE K rootfs BY usr #53, VNEBEFRE, #0 OTA X

o FHEDKX
palbd ThEE
private #X 77 SN S2KX
misc 73X RGBS RINRESK

UDISK £ X BARH#IESX, —MEHTE /mnt/UDISK
overlayfs 77X 7Zfi# overlayfs BEEIE

o FINEHR

WRAFRE © BBEEREROERAE. RE—TNF
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MHEER R

pa)d EES i pEs
/dev/by-name/boot /boot
/dev/by-name/boot-res /boot-res

/dev/by-name/UDISK

/mnt/UDISK  AF#HEIKX

/dev/mmcblk0 Z /dev/mmcblkOpl /mnt/SDCARD Tf k#E#H &=
/dev/by-name/rootfs data Joverlay 7% overlayfs B &R

WRINFE © HRB2ERRRNERAR. RE—IF
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AN RNBERERUERP, HEENBEKELTRRRGERAT ( “2F ) HEHRZ
_t)J*y*lJo

AR E2SHREFRMRRIM =, RELTFEITFA, FARUMTAFFEEHL. £
fil. B ARVEBRAIEABTHBIHEE, BERSFUEMAPHERE,

(ot

LLWINGER LLWIWER LLWINER'
C @*m@gib\ *‘I’ *i C (* =% 2 5

é)ﬂhﬁﬁéuﬂ&kﬁﬁm NE B EEMER. EAEERNTmPHRNEERS
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REFNA

4
WX R REVFUNZESHELTRBERVERAT (BT ) ZAEENH LS
EFMFREILIR AXEPEARN2EHER D ™~ m. RS AFEAIRER A EFr LS fEBEERE
N EARIBIARRIRERFMMAERRA, HREREAXENERNR, ERBTREEH
FAYERITH (BEERRFINEE, 8, BRER) EMNAFER, £EMFARE,

$2%¢ﬁﬁ%F RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁm$2%ﬁk$ﬁ%(@EﬁTm$ﬁ%m\ﬁﬁm FEREIHIR) BRERIEF=ZHFNAE
t, @EHAAT. AEPHFRERFRR, ESMEBINHF AN EARREERERIES &S,

AR UBRRE R RE B th S IR T 2 EERET AR N BRI R ER = mEY
HiEd, AIRERERTE =ZHIINFFF BEBTRASEZANFANRBEXNIFA, TR
BEUARAAAERRTREEZ S AR RZEMRR (TR . 2EFWEMRERNE=
Hﬁ?&*ﬁ&&ﬂﬁﬁfﬁujﬁﬁﬁﬂx
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