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1.1 ‘REEN

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

1.2 EAEE

Tina Linux v3.5 & _ERRZS,

Allwinner ¥ & R6, R7s, R11, R16, R18, R30, R58, R328, R332, R333, R311,
MR133, T7, R329, MR813, R818, R818B, R528, ‘D1, H133, R853, R853s, V851,
V851SE, V853,

1.3 HX AR

T RIEMEAT Tina RAEMHFLITIENM,. Tina RERAZFTIEIN,
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2.1 #A
Tina SDK AHHNXEEEHA LKERE LFARKLIFR, XEPERNRNEHF RSB
BYFF R FIRMIRIE, XAH5IR W IETE AR E o

WA EMNRRIREK, iEBER Allwinner FAE G085 2E&E P IRS FE&https://open.
allwinnertech.com¥RE % ¥,

Tina SDK RHFEMXHELR, BEEHSEIQITXME. Flash FEMSBHZRFIFIR, 2~ T
BERARA. MEFLXSHENEXE. CHRMERFMREFRH.

2.2 XHEFIR

BUEERKEEEFRS FasMyIRNE,

WA © BSEERERHERAE. RE—TF 2
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Tina RZHLAR

3.1 #iiAd

Tina Linux R%KEE T openwrt-14.07 BARAEWREHA AT, BE7T Linux RAEF A AEIN
RNiZRE. K&, TR, RFEFEHSHARZEFE. openwrt @— MFEMERAI Linux RAEB
SHIENESS, B Makefile BiAH Kconfig BoE X4, F15HAF A LLEE menuconfig
fEE, mFH— P TENTUERZKRE EINE LIE1TH Linux RAEHNMG,

3.2 RAIEE

Application
Application , ‘ UI Custom l \ ThirdParty A PP ‘ ‘ |
System Service
Core Service Third Party Service
graphicsii | [ context | [ . || || ]
dia | | sel(;ﬁ'rity I |

Runtime Library

Standard Network Service Library Other Service Library
‘ libc | | libstdc++ libssl | liblw ‘ | libns! | ‘ libnss* | |a|sa H wpa supplicant H json |

‘ libm |||ibpthread] [ Iibutill | libnl ‘ |Iibrndnssd| ‘Iibresolvi | H H |

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 RARGEERMEFRT, MTELESDA Kernel && Driver. Libraries. System Ser-
vices. Applications FUPMER, ZEEXABTMAT:

WA © BSEERERHERAE. RE—TF 3
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1. Kernel&&Driver FE#Z2M# Linux Kernel BIfR/ESEH, Tina F&H Linux Kernel ¥
H Linux3.4. linux3.10. linux4.4. linux4.9 A% (FEEHF &7 EEERRRNZAR
), RtReM, REFEE, #IEEIHE, NEMMRERMER,;, TEZEEE Linux RIZE
IBREEHRR, W0 CPURAE. £F. AE. /0%,

2. Libraries BXN—MREARNRSL, BHETFHEHER. BETEMRAREME, RE=FF
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 &% & T Linux Kernel, X ZMARE~RESH A _SDK, s UEF &
SDK, B AKEHNBRBIERF X,

W 2% R © F4uH
W SRR cadfe | (@ ik sire
© Rk @ Hetiticty

3-2: Tina Linux 2AF L HIE

90 LEFR, FRERLUERE ERFLRE, EAMIRESE Tina Linux RERNFLIFIZNEIR
KB, TERE R TAE TZRIE:

1. RERFFR: ETHAEMERR, FHERBUNALKEERBFHEER, SIEVFVEHF
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. RGER: FREFVUREFEROEAHRF. mmEX, EH U-Boot. Kernel & Open-
wrt, BEEEREETHEXA R IERENEERNER,

5. RIFSITH: THIKEERE. RAEFHZERITHRIENS, BEBAIEREZRUARRIFE
BETHE, #—P8, BEMWN boot/MZT#BIXH. BXHRR., BR—EXRTITERE
o FRIFTEET,
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6. IRHIEIT: BERREXHE, BNMANARKREHSTERMFRE, #—PRATELR

FIREET,

R
\,\“"“ﬂe

WA © BSEERERHERAE. RE—TF 5



@ LWIWER
g MXHEER: WE

4.1 ¥

BART@RALRER, BEAERITXENIR, BFRBSREEMN. REREEFFEETESRLT
IFFIR, MEHREVRE XRETHAREIR, AEXEHRXINAERIFIEREI Tina
sdk 4wIF. K5

4.2 wFIFIEER
— BRI\ R IR IR AT R A BT R.

o AMFFRENIENRIFRS BB ERM Linux BIEHFIR, BUXNREFIFR, RHRGFLER
MAEERTH, ABRXFERS,.

o A A ENEIEROIEK USB 5 B EMFIRIER, FIERIFRIIREXHREEIBIREMR,
HIFXRANNEREF-

4.2.1 AAFENEE

Tina Linux SDK 27f ubuntul4«04 F&ENMIXK, FLLFHITEFER Ubuntu 14.04EHIF
BHITRERE, EMRISEFEEENIR, TJRRENRGEMIER B,

4.2.2 RHEEEE

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-essential subversion 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 lib32stdc++6 libstdc++6 -y

WRAFRE © BseEREROERAE. RE—TNF 6
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ubuntu 16.04 XL ERRAS, T TEHGRLSEZERHEFE: sudo apt-get install build-essential
subversion git-core libncurses5-dev zliblg-dev gawk flex quilt libssl-dev xsltproc

libxml-parser-perl mercurial bzr ecj cvs unzip lib32z1 1ib32z1-dev lib32stdc++6
libstdc++6 -y libc6:i386 libstdc++6:1386 lib32ncurses5 1ib32z1
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5.1 #iiA

5.2 SDK 3REX

Allwinner Tina Linux SDK & £E MRS ST INER. ERPEEMRIE/HFEATIFEORIE
SDK THIXR, HiEERIFPIRME SSH QNHHFITARSZ SN, FKEENFENREL K18,

5.3 SDK £5#3

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
— Makefile
— out
— package
— prebuilt
F— rules.mk
— scripts
— target
F— tmp
— toolchain
L— tools

5.3.1 build B®

build B3R Tina Linux R RSEXH, ILEREWTEEZ—RTIET Makefile Mg
51 mk Xff, TEMINER:

1. N HEMRIFIFIERE#E Tina Linux MMEZK,

WRAFRE © BseEREROERAE. RE—TNF 8
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4 R% host BRIFHMM,

4R T AERRIFFN,

4 R% target BHRIGRIFFIN,
4/ linux kernel B94RIFFNI,
SRR FRE R ERFRN

IR

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

— debug.mk
— depends.mk

— device.mk

— device table.txt
— 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

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 © BseEREROERAE. RE—TNF 9
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REEBFZ 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
— network.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
L— u:boot-2014.07

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

L— u-boot-2018
F— linux-3.4
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 BRFM target 23 LR HEIRIBMEZFNN, BRZBEMREGENIHEEHRHTTS

%,

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

— kernel

5.3.7 prebuilt B

prebuild BRERMREERXX FiFR, BREWT T,

prebuilt/
L— gcc

L— 1linux-x86
— aarch64
| F— toolchain-sunxi-musl
| — toolchain-sunxi-glibc
— arm
| | 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 RBATHER—EWEHRIFHERBRZ,

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

5.3.9 target BHR

target B RATFEHREIRREXEE UK sdk I toolchain & AERIFE.

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

F— sdk

L— toolchain

REEBEFE®S . cdevice,

5.3.10 toolchain B®

toolchain BRE&XX T EEMERE. 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 BRATFEFM host im T ERZRIZFN,

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

5.3.12 out BR

out BRATRERFEXNIEN XAMKRLXFEEXMT, HEFEEHERILER, HINEFSSE

r328s2-perfl,

out/
— r328s2-perfl
L— host

WRAFRE © BseEREROERAE. RE—TNF
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Hrh host BRATFHEM host imB TR U —LEHF & HEXBIXXH,

r328s2-perfl BRAAEMNNWBE R, HFERER TFHEHNT:

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

e boot.img NERAREINRSA boot FXH#IE, BIEEN boot.img & EIEEN ulmage 1&
o

e rootfs.img AREREERS rootfs KD XBVEIE, Z7XEIAN squashfs o

e 1r328s2-perfl-zimage ARZM zImage EXHEE, BFH P EM ulmage,

e 1r328s2-perfl-ulmage AWZH ulmage KXER, HEEEN ulmage 8, M=IETRL
boot.img,

e 1328s2-perfl-boot.img ARNIZH boot.img #ERXEEE, EEEN boot.img #EX, M=EN
F% boot.img

e compile dir }'sdk 4%i¥ host, target #toolchain IR XHEBER, BFEI NG ER
ER

e staging dir/AJ sdk FEEEFRESNTERERNER.

e packages HRFREMNEHRLZXERD ipk BEE.

e tina r328s2-perfl uart0.img NHZREHE (RAHES), BOEEEIEOMY

o ZE{#H pack -d, MEMMEHEHN xxx _card0.img, ROEEEEE) tf EEH L,

IREEBkAZER <. couto

5.4 SDK Eif

SDK B AWML —HBUMTHER LG —58, XGERAUMEFLNENALE; 3
—RETEH FEEHFE) WIRISERHAE, BIENNTENE SDK &, AHEEURSKHRHET
WHFAE, JEFF %28 SDK &€& repo sync S EH,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 13
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Allwinner 12t 2EEFPRSTFAE (https://open.allwinnertech.com) , FAXRZEICEFIEZIR
R RIS HENFIEER, ERFEMEEMSM. /54 SDK A, FAR#A. HAEH
FEMAILURR B RS £, Allwinner RARS MG R@EHTH L. LIEMERER,

A RAEBRIKSEES Allwinner F@MiAo
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6.1 #it

6.2 WIERS

1) source build/envsetup.sh

(

(2) lunch

(3) make [-jN]
(4) pack [-d]
Hr,

FR (1) BIRFR, SHEFEE,

SR Q) RIFEEFMEERENAR.

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

6.3 ZmiX¥ boot

wme mSEMBER 1EF
mboot tina FMEEBF %X boot0 # uboot

mboeot0™ tina FEEBF 4iX¥ boot0
muboot tina FEEBZR %iF uboot

6.4 WIFANIZ

wme mYAENEF R
mkernel tina TEEBR HiEFNX

WA © BSEERERHERAE. RE—TF
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6.5 ZRIF arisc

arisc & AW £ &%) cpus RIEBHFIENARIR, FTEDREEARZKE, XVEFRKEZEE. 88
cpus BITATEMIRE, ERTEESE, FiFFF4E 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 KEEE®mMAE, WOTF:
F—MAI, BEEE arisc LIBERET, #H make 4iF

arisc KIBEABMIINTAEEMWERAER, FEISY arisc KB F, BRI cd FIXTRHAVERE
T, 117 make @<, BFEIR, WNEEFIHEERD scp.bin MH#ENEI SDK # bin X4
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

BERERIAEEE, AIfEMAmake menuconfig. MHIRMEEEMECESE, RHEFRLERT, ZIRESEHK. config, WEEH
ERAIARE, EEFNITstep2Bla],

step4d

fEfAmakefi S 4IF

step5

Hscp.binE DB TinalbinBE R, BlcbinmlBkEAIE RBENEl, 40/tina/device/config/chips/r818/bin
step6b

ERaETiE, FfEMAmake 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 5L, A mkarisc 8<%

W R ERRR, Tina A7 2R arisc RiIFEEFFoiENME)M, Tina IBMHT X MRFEGS
mkarisc, BERHNIE: BaiR%#F R818. MR813 8 arisc XiE4RIX,

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

stepl

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

step2

fEBmkariscmiFEN IR EZEmIFTina, ERiFETinalt, tt=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 #®i¥ E907 Bl (V85x FEaRHH AMP %)

E907 & V85x & AMP CPU MX#F, HEENgeRIRMERE I+ 7t. 4#iB) Linux IR
%, ©8E E907 BITFrENRR). EXTEESE, RiFr-4 riscv.fex, 183 Tina HEHH,
A bootloader FEEENBINEE] RISC-V #% LiE1T,

7£ Tina SDK #, #®i¥ E907 RISCV BT

E907 RISCV {BBEREMIMNT ABEMMEEMARSR, ELLX E907 EM4rI%HmIFE, o] LBk
HIANNAEET, HiTme. EFFE, IREEFNEEMRMN melis30.elf XHEN
Z] SDK B bin' X 4hBEF, BEWMAIXH (—MKEZFE device/config/chips/${F &
# }/configs/default/riscv.fex)

BIFNTF,

stepl

FERcdim 2 BkERe907/RIBFIET, —MArtos-dev/lichee/melis-v3.0/source

step2

source melis-env.sh

step3

lunch v853-e907-verl-board

step4d

make menuconfig

step5

make -j

stepb6

WERAEESE, AIREEAEHES, Enelis sourceBRMIT: riscvb64-unknown-elf-strip ekernel/melis30
.elf

step7

ENHEMBH riscy. fex&EiilE tina/device/config/chips/v853/configs/defaul tBR FMriscv. fex

cp ekernel/melis30.elf /home/xxx/tina/device/config/chips/v853/configs/default/riscv.fex

step8

TinaZLAERWHITITEH S pack
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6.7 B

ERFERHTE—REGNREIR, R SDK BEMEKRR, TS RNAE, SRNHEASNA
=2—MKA. REHNTHNA, FRENREEH, REERENAREGNT, BHERERIFEH
BiN#; tina 715

$ source build/envsetup.sh
$ lunch

6.7.1 FiE—

YEVAENER (BEEFER) B, AHT

$ mm [-B]
=> BSHNLcleantt AR X BRIF

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

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

IRIFHN AR BREFRIEN:

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

6.7.2 FET

H7f tina NIRER, AIHIT!

$ make <MEAEMKEZE>/clean, ==>BTNABIGNXH

$ make <MABMIEE>/install, ==>FHFNRHE

RE

$ make <M ABEMERIZ>/{clean, install}, ==>4BEFTIRRXEBRIF

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

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

6.8 Hfthas<
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e wLEMER R

make tina IRER HRIFE sdk

make menuconfig tina IRER Bt ek ER |

make kernel menuconfig tina {REH BaRZECE R E

mkarisc tina TMEEBR RiF cpus FiS, RIE AXP B SiEFENNHEARE
printfconfig tina TMERER $TENZHAE] SDK NEEE

croot tina TMEEER REYKET tina RER

cconfigs tina TMEEER [RRUMRESEN bsp BECEBH
cdevice tina TMERER REVMISEREER

carisc tina TMEEER REUIHE cpus KEBER
cgeneric tina TMEEER REYIMESE generic BR

cout tina TMERER MREVRIFRNREER

cboot tina TMERER RERIIEE bootloader BR

cgrep tina TEEESR Ec ./ c++ / h XHEHERFRSH
minstall path/to/package/ tina IREZ RIFHRERHE

mclean path/to/package/ tina \REZR clean 48

mm [-B] REEER WIFRMHE, -B 1B4IFEIS clean
pack tina IRBR TEE S

m tina TMEEBER make MIRERS, FFED sdk

p tina TMERER pack WRESS, ITEEH

WRINFE © HRB2ERRRNERAR. RE—IF 19
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7.1 Bk

AETEBNBMAFWETREVREX (image) REHIEITERAIRE LHRE,
SDK #FHRRTARBEHN, EEMER, BRAEEMETEFRSTE THEIRRIR.

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

7.2 RIA

Tina {EHNIMRGRS TENBUNRAT, BRAIMLERSENREEAAHTRS.

TR BITRS R

PhoenixSuit windews| SHXARNRENMEGHAHRIIR
PhoehixCard windows '« FEHHIETR

PhoenixUSBpro .windows &~H%KTH, %# USB —# 8 IR
LiveSuit ubuntu | EM¥HLEIA

I3F ubuntu:

e 64bit FHFEMR LiveSuitV306 For Linux64.zip.
e 32bit FHER LiveSuitV306 For Linux32.zip.

BFRFRTANMERRA, BREEFARSTE TH,

7.3 HENRRIEI
REBHNERER, LTRSS AERER:

1. BROM ZE&%ELE] boot0, FIMNFIRA flash FEEEIE, =& BT flash FARNE

=
So
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2. EHROPR 2 BANER. B, ERAOTAKHESR, RERRHV'2, FMERALFT2, LB
B5. boot0 HMEILFTF, SBEEIRRIER.

7 uboot FH|&, HIT efexo
£ linux &£H14&, #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,

H#i Tina SDK 8 =kk uboot, %2 uboot-2011. uboot-2014. uboot-2018, 9HER
AEGFE LFER, TPE% SDK EERIEFANEHFEEZXTRAEE.

8.2 B

TinaSDK/

o
Q

rand

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

FTT

FT

-
|
|
-
|

u- boot 2018

8.3 uboot IhEE

TinaSDK H, bootloader/uboot ERZIBITZRIETT, AUMBKEGHIESE. BXNETEM
SE, MMERENREHFFETI—PNEERS, ARZAR linux RIZERIFIERNIFE,
£ Tina Z2%FE S, B THINEISRKBEIINEEIN, uboot IFIZHIEE . AELEEETINAE,

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

o HREEEIEH AT EENXAIEHIZEN RN EREH,

o AHIRRERANBERTEE logo B (BMP #&X).

e Fastboot IJAESLIR fastboot MIIRER <, BEFEFA fastboot FilHle
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8.4 uboot BdE

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

8.4.1 defconfig A=

8.4.1.1 defconfig B0EHE

1. vim /TinaSDK/lichee/brandy2.0/u-boot-2018/configs/sun8iwl8pl defconfig (HREspinorAZRNT
Fsun8iwl8pl nor defconfig)

2. $TFsun8iwl8pl defconfigsisun8iwl8pl nor defconfig/s, EMMNMEE XFIERERAN "#" BRI IGERNIhEE
FEE 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 FBRBEN

I TFER sun8iwl8pl defconfig/sun8iwl8pl nor defconfig FHIEARTRE XHINA:

WRAFRE © BseEREROERAE. RE—TNF 23
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Pt Mt

T

FEX RN s
{erPiwl8pl nor de
CONFIG_SUNEI_NAND 52 ¥ nand BEENRTH fsf;flfl ;Tf i’i‘iifl
z RELAH S
CONFIG_SUNXI_SPINCR = ¥ spinor MEAIH % au=
CONF IG_SUNEI_TSE s 7 ush BREETH = HiE
CONFIG_SUNXI_EFEX s ¥ usb RRINAERTH < HE
CONF IG_SUNXI_EURN sz Fl key TNRERTH HiE
CORFIG_SUNLI_FASTBOOT Z2 1F fasthoot HIRERIF % HiE
CONF IG_EFT_PARTITION s ¥F apt INEERTH = HiE
CONFIG_ANDROID_BOOT_IMACE 3283 android BEIfFEENINRERIH X HE
CONFIG_SUNEI_SFRITE EREFNRE M EH < HiE
CONFIG_SUNEI_SECURE_STORACE |32 532273 f1H X HE
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
CONFIG_CND_FAT shell fi %32 fat A S HIH X HiE
CONF IG_CND_FASTEQOT shell ArS ¥ fasthoot AR S HIF % HiE
CONF IG_CND_SUNKL_EMA shell f 2328 dna Mhidan & 61H = HiE
e @ P ;1; 1 e HEE A HER G i
e 5 shell A% spi flash B S % i

8-2: defconfig BEEAZREEXNBE

[IR]

8.4.2 menuconfig A=

1#d menuconfig AREEN A EZLTEINT:

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, arm64$tXI64(ITH.

PIT LRGSR E menuconfig BLEXRE, N TEFR, LEEIRIXNRERIEEHITRE, 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 hoot support
PI ——-—>
oot timing --->
oot media --->
(2) delay in seconds before automatically booting
[ 1] nable boot arguments
[ 1] nable a default wvalue for bootcmd
ongsole -———>
ogging --->
] Enable raw initrd images
) efault f£dt file
] add U-Boot environment variable wvers
] Display information about the CPU during start up
] Display information about the board during early| start d4ip
] 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

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 FET

source build/envsetup.sh(DiFE1)

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 BN AERRSEHITEENTEXH, NEEREESUNENNEHMEHT
WA E, EXEFHRER:

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 T EHFBMTFREEIN, TREFXMINEIIRRNVERIR, A [] EE, FREX
ZINEEFERPZ N SUEET, N FEFR, dram para @F#, dram clk. dram type
# dram zp BF#,

A A A A A A A AR A A A A XA XA XA XA A AR AR A A A A A A A A A A A A AT A A A A A A A AT A A d Ao dddddddddhdrdbhododd
3

;sdram configuration

2
A FhrkFF Ak hkA A A kA dF A A FFEA A A F I A A A AT T A A d A A dFd A dF I A d A AT EEdrdrdd A dddrddd o d AL d b ddd s

[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 BE 3=l

[platform]: F&MEXEEDL,
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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

L EHRHELUEEEE boot clock EZE cpu ISR 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

L EFH vart debug port=0 RRFEHABZ uart0, uart debug tx/uart debug rx ELEH
gpio O (PAO4/PAO5) EEARIESTRM GPIO DATASHEET #1782 &,

8.6.1.3 sys_config.fex f#iiz2

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 MMRTEARE

uboot MIFETZEME— M THREN, BEEON: getenv(), setenv(), saveenv()o iR

TEHHR:
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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
FA boota sp<TERAZIIEISF.

uboot BEIENERMFIREES IV N NEFR:

—— —_— o

UBOOT
gL
| UBOOT shelz & w

ST . ",f 2—h "'\\‘1._ - "‘.__ |
| =" . ubQOrFRIBRSE =Y, -
I ' . -~ ' T ?’ -, / “.'-\. / !
/ i | y [ = ( I [ |
I S| 5 e Recoery | BFEaftil fagtboot | .
Ny A ' o 0 |
| , L ; 3 .
| ' y ' : I
' q : :
| v : : ' !
- 4/ E ¥ H
| v : !
boot_recovery=sunx_ I
I hootnormak=rnm saas flash n:.a-:l -fl.ZIIZIIZI e E-:u::tcm:l N boot fasthoor=fasthoot i
| read 4007E200baERbaota TeCcoyy” y. oot SRl !
| 4007F3004 obTED | —] L — |
| 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
EARRZRE EWERE, FIFAEERSRGNT,

e bootdelay=0 , BUIFfRLEE bootdelay (Bl boot B&hEY log HEYEIITETIEREYE]) EHIK
N, AEFIAEER, bootdelay NE—MRAEFT 0, XEFET/MMILEBERTEERAEHAN
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uboot shell 8RS,

e boot normal=sunxi flash read 40007800 boot;boota 4000780 , REBsIAZH <,
B boot 77 XiEEIRFE 0x40007800 Hitibah, AFMIRTE 0x40007800 HHA B EIRNZ.

e Setargs nand=setenv bootargs earlyprintk=¢${earlyprink}....... , IRBEWNZIEXIFR
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 7 XEE

PXEEXHER—MINEESXIXHE, RRIESERBZIXEEXGHFESZSIXBIBERRE
flash #,

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, 2XKXI)NY THEXGES5AFPEN. UTEXHHAERN— 92X
BE M

e name, FPXZFMHAFBEENX . HAPEEX—TM2XBBE, afUEXENHRECSHFENF
B, BERKEARGE®ET 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
FEMRAMYFIOSXERERETECHWART H#HITIEF. XHIRITHENERATHEESZR
FKENTFEENRE, ARERAID B RERAFNRADXHITT AN ZAIRTIEE, S B g
ERATEEE L1

BRAEMIE, A15% (Tinalinux FEEEFLER) -
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9.1 #iid

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

BaJ Tina SDK &% 4 hk linux kernel, %32 linux-3.4. linux-3.10. linux-4.4. linux-
4.9, PHERAFBEETEE LER, TR E% SDK EERIEAFLANBEFEESZTRIZER,

9.2 MBI

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

9.3 RIRFF A X

¥ BSP AAANXH, XISERBEEARZERERASFRNH.

9.4 NECE

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

croot
make kernel menuconfig

H1T5e/E, shell FHIGIBRHECERE. WTEMMT,
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.config - Linux/arm 4.9.118 Kernel Configuration

Linux/arm 4.9.118 Kernel 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

ﬂ* Patch physical to virtual translations at runtime

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 --->

< Exit = < Help = < Save >

9-1: TinaLinux WAL & g
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10.1 Tina procd-init 5 busybox-init i

tina #XIAA procd-init:

make menuconfigi#{TEIE :
1.System init #E#Fprocd-init

2. U F—FFiEs
Base system --->
<*>plock-mount
<KSPDUSYDOX. v v e e Core utilities for embedded Linux --->
Init Utilities --->
[ 1 init Jlig %7 Svi
Coreutils --->
[*] head
Miscellaneous Utilities --->
[*] strings
<*> uci
<*> logd

3.env.cfgfE
init=/sbin/init

busybox-init BEzAXEEMT:

make menuconfigi#{TECE:
1.System init #E#Fbusy-init

2. LF—FFigEsh

Base system --->
<KSPUSYDOX. .o e Core utilities for embedded Linux --->
Init Utilities --->
[* 1 init [lig(Svi M

3.env.cfgf8X

init=/init
rdinit=/rdinit
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10.2 NAEHBE

7f Tina Linux SDK #— M HEER TEEESW TR NERM—1MXXH:

package/<Hn#>/<RHBEEZ>/Makefile
package/<a#E>/<BRHEE>/patches/ [FEiE]
package/<H#E>/<HHBEE>/files/ [FAliE]

Hrh,

patches RFAT X4, EHIFFISBoIATREIT EFAEHT
files JRENHENERL, ERIFNSITNIREE=RDHAESXH
Makefile #miZFINISZH,

10.2.1 Makefile &l

% Makefile WINRER N HHIRISAVES, RIFMLETIE, ML Tina Linux

IRBFNEIRIR G

BEL, RENRFEEERNGESHN Makefile JRE, i€ Lz Makefile(i% Makefile

[P1T make SLHEXRSE) TLEXR.

WA © BSEERERHERAE. RE—TF
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include $(TOPDIR)/rules.mk

PKG_NAME:=bridge HLHENEF
PKG_VERSION:=1.0.6 #HIrE R EGELD)
PKG_RELEASE:=1 #ZMakefilefulEZ
PKG_SOURCE:=bridge-utils-$(PKG_VERSION).tar.gz #H e B dIERT)
PKG_SOURCE_URL:=@SF/bridge HEER R IEGETLE)
PKG_MD5SUM:=9b7dc52656f5chec846a7ba3299f73bd HEERIMdSEETGE)
PKG_CAT:=zcat HEML B RERE SR
PKG_BUILD_DIR:=${COMPILE_DIR)/bridge-utils-$(PKG_VERSION) #HZMHERmEE R

include $(BUILD_DIR)/package.mk

define Package/bridge #Package/ <8 > (iF @)
SECTIOM:=net #ZapEEs BRiRE A
CATEGORY:;=Base system #EE R E R P YT
TITLE:=Ethernet bridging configuration utility HZENEPHEEER
URL:=http://bridge sourceforge net/ #EERRE T RiEE
[ATi#EIMAINTAINER: = MZERER ARIEERE AT
[EJi%]DEPENDS: = #ZERIERERELE)
[FT#%]BUILDONLY:= #EERFFELE)
endef
&
(T3]
define Package/<name=>/conffiles:
#HEEW S AAY RS S — B E 1T e
endef
e ‘&
define Build/Prepare:
#iEEiRIEINETE
endef
(T3] \
define Package/b i
endef
[ETik]
define Build/Co
HEC TR
endef
[T
define Build/Compile
HTIHRIENENE(ERN®)
endef
Define Package/bridge/install #HHiTHENEENEERE)

S(INSTALL_DIR} ${1)/usr/sbin
$(INSTALL BIN) $(PKG_BUILD_DIR)/brctl/brctl ${1)/usr/sbin/

endef
S{eval $(call BuildPackage bridge)) #BuildPackagef B (EEN@)
JESEN

LNRZBFAREM, REBRFEZNS THRGEHNRE—K,
2. LPKGHHNE BT BERFFRAEWE FTHREEo
3.md5sumAFRETHTRNRGEREIER, NRIER, THEFZRENE, MATEPKG_BUILD DIRTHEIZNRMEE
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BRI,
4.Package/<name>: <name>FRIEEZPackageMEFE, ZRFRHRERFHNET.
SERKRBENE F<name>RIEEKHX R, MREYRE, EHFN—" +7 5, MRBNZRAKFFERCLINUX_2_
<minor version>,
6. WMRZEN]L, ZERFUNEREREY, BRENEERE, k.
7. EFRR SRR AR ERMakefile, HASHKETLLEICONFIGURE VARSKIZE,
8. EF RGP —RREE FHiTmake, HRBEHNSEA 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.

(6]

10.2.2 HEhZE

£ Tina Linux FXZFRMAHENIIGRAEZE, —#E busybox NEE sysV ¥R,
—fhZ procd VIR ILIIZAS, —ARFEA BB WA A1 ZSE sh a9 R B Y AR 53

IR IZAS LA shell IANRIZIES AL, shell MAENEMAIRELREF A, —/RIE)
T, MEHARIEREFEIRER files BR, BREE7N “.init”, GIW:

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

10.2.2.1 FABRBZs

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

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

10.2.2.2 sysV &7

sysV REHB I AREFTZ ) WiRRY/etc/init. /B RT, KIMANBREEI. THIUR/NABHIH]
SRICRIA R BIAER, 20 ESRIL start/stop KK
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#!/bin/sh /etc/rc.common
# Example script
# Copyright (C) 2007 OpenWrt.org

START=10
STOP=15
DEPEND=xxxXx

start() {

#commands to launch application
}
stop() {

#commands to kill application

}

AR

START=10, {5FAFHBEHLER (FFF) [BUERY), #SEEE], BREEREO-99.
STOP=15, {EEAXRNBEMAR (F5) [#EE), #EXE], BRETE0-99.
DEPEND=xxxx, 3IERB¥IIAHMIASHITIIT, @R ERRIITIE,

£ rc.common AT — init BIZARIINEERMR, RIRFEFMT/LTHEMEES

BTR B4 b2

start AR Bai— RS

stop MKW AZIE— P IRS
reload AEEIM . ER—THRS

enable FLESSI  SEFHINEFRS
disable ®AESRI ZHRSS

£ shell 2EFILAERINTAYER < RIRIERXAIARSS .

$ root@TinalLinux:/# /etc/init.d/exmple restart|start|stop|reload|enable|disable

10.2.2.3 procd E&XEZs

U PIBIRa At E R B, EERLIMEKEK start_service:

#!/bin/sh /etc/rc.common
USE_PROCD=1

PROG=XxXXX

START=10

STOP=15

DEPEND=xxxx

start service() {
procd open_instance
procd set param command $PROG -f
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procd close instance

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

10.3 MAIRE

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

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

Target Profile (tina) g
Target Images ---=

Clobal build settings ---=

advanced configuration options (for developers -
Image configuration ---»

rackage features ---»

- N \A\

Network
ot --->
Sound

= Help = = Save = < 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
C SORELR:

ttaY, FEEE menuconfig REF#H N Basy system BIE[#E| fstools FIEHE,

Base systen
Arrow keys navigate the menu. <Enters selects submenus ---» (or enpty submerus ----}. Highlighted Letters are
hatkeys. Pressing «¥> includes, =N» excludes, <M= modularizes features. Press <Escx«<Esce to exlt, «<7» for Help, </»
for Search. Legend: [*] bullt-in [ ] escluded <M= module < » module capable

*

A
W

base-fLlES v viua i siianananineina i nananens Base Fllesystem for OpenWrt

B'lnck. device mounting and checking
busybox Core utilities for embedded Linux
ca-certificates System CA certlficates
ONS amd DHCP Server

A A
W
W OW

W

dnsnasg-full
small S5H2 client/server
cio. Emergency fAccess Daemon
I:Iynanu: device management subsystem
... Opendrt C Firewall
- enirt filesystem tools
Opertrt 150N Filter utility
Atomlc support library

£
=
o
£
=
5
£
-

BN ' EE ]

€ library
Cenfiguration

- IBEE . s ununamenn s nananananananansnananananensnsns GOC SUPPOrt Library
Configuration

10-2: RH-EFAERE

IR SEX:

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

—— T . R VD~ .
SFEFRME:
Y 5y . EREE
N 80 n : BUHER
T y 4

10.4 NAYRIF

FRERNAEET,

10.5 MA%RE

LERE—MRUTER:
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tina/out/<}%>/packages/base

REOBBEIN:

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

#d adb #EXLEEE/WI:

$ adb push <ZEERE> <HEZV\WIEEE>

ENAR:

W

$ opkg install <TEEKZE>

10.6 PX5#EH

o FENKX

X Thee

boot X EFERZES

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

recovery 7X FRIRERSAT S, RABELRE, #1 OTA X

extend 9 X FRIME 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 BR#IESX, —MEHTE /mnt/UDISK
overlayfs 77X 77f# overlayfs BEEIE

o AINEHR

WRAFRE © BseEREROERAE. RE—TNF
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pa)>d EHSA &iE
/dev/by-name/boot /boot

/dev/by-name/boot-res /boot-res

/dev/by-name/UDISK /mnt/UDISK  RAFP#IESKX
/dev/mmcblk0 & /dev/mmcblkOpl /mnt/SDCARD Tf t#HH 5=
/dev/by-name/rootfs data Joverlay 7% overlayfs B &R
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E{E =R

WRAXFAE © 2022 HKiBEERHRHBRAT. RE—TIF,

AN RNBEREERUERP, HEENEKELTRERRGERAT ( “2F ) HEHRZ
_t)J*y*lJo

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

(ot

LLWINER LLWINER LLWIMWER'
C 2*?4&\2".:\ *‘I’ *i C (=275

é)ﬂhﬁﬁéuﬂ&kﬁﬁm VBB EEMER. EAEERNTmPHRNEERS
*T’ Fﬂﬂ%ﬂ: ﬂ]ﬂ[ﬁﬁz%ﬂ'\, igﬁﬂﬁ%@ﬁﬁﬁkﬁﬁo

REFNA

BHEO~m. RSFFENZRESHKEEEREROEBRAE ( EE" ) 2EEENHIE
EFMFREILIR AXEPEARN2EHER D ™~ m. RS AFEAIRER A EFr LS fEBEERE
N EARIBIARRIRERFMMAERRA, HREREAXENERNR, ERBTREEH
FAYERITH (BEERRFINEE, 8, BRER) EMNAFER, £EMFARE,

ZISSU‘%H’E?JT@%?“ RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁmzﬁﬁlﬁﬁﬁ?ﬁi#ﬁ% (BEEAFRTEHER. BN, BHHHRK) IRERILE=ZANNE
t, @EHAAT. AEPHFRERFRR. 58 MBINHF AR EARREERERIES &S,

AR UABRRE R R E B th 75 TR T 2 EERET AR~ N BRI R ER ™ mY
HiEd, AIRERERTE =ZFIINFFF BEBTRASEZANFANRBEXNIFA, TR
BUARRAZMAERRTREEZ S AR RZEMRR (TR . 2EFWEMRERNE=
BIFARAMEERRIE. BEFEERMX S,
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