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1.1 REER

48 TinaLinux Flash, 77X, XHRAFEFEMEEXER, ESHAENFLES,

1.2 EAEHE

Allwinner #4¥& Tina v4.0,

Allwinner E4¥& D1-Ho

1.3 #HXAR

&R TF TinaLinux F&MEF RIExsA A G
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2.1 P XEEXHF

T:E /:ngffl\qj: ﬁij. sys partition.fex SU'-“F@EEQIXO E Tina ':F', E_“*XE lunch iﬁ%ﬁ%’é:
W d<% cconfigs REPFI P XEEER, BEREIT, HEFWNT.

((tina/device/config/chips/<iSF%S>/configs/</5%%&>/sys partition.fex )

2.2 PXECERTV

A rootfs X A1

[partition]
name = rootfs
size = 25200
downloadfile = "rootfs.fex"
user type = Ox8000

19X [partition] 177, TXEMHREEXIN TR,

= 2-1: PXE%
B aX ik &iF
name PnX& Y
size FEKRN Y B BX (512B), F 1
downloadfile % XIENRIREXHE N F2
verify 2 EREIRIR N  (BRiA)1: fEBE; 0: 2, F 3
user type PXEMN N *4
keydata ENETEBRASX N 0x8000: ffaE; HMTM

(0 388
1. BRig—19K (UDISK), Kig& size, RN EFAETIRZIE.
2. downloadfile Z¥5431E&ZMETERR, ¥ Ftina/out/<FHEH>/image,
3. verify RERERIE downloadfile PIEENHG, BN exts WHHEG, SUER.
4. HREZ, BHIRM UBI FREN. bitoh 1 i, REAIREHSE, RZAHEE.

832 downloadfile NFRFEEBET DX FRTFEXFo

WRAFRE © BseEREROERAE. RE—TNF 2
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[partition] #RiREFPZTEIZES X, 1 UBI AER, RIA UBI &, I, TEsys partiton.
fexPEERHNECE MBR, BATEE MBR TiElA/)\, fla0:

[mbr]
size = 252

MBR 77X Kbyte J &1, HX/NBABUREN TR,

A B

—REAT, F@RNXAFER mbr FEEIKD,

2.3 B XNERE

& 2-2: BOXMAR

NXHE R K i pas
boot RIZRHR T X Eb SEPRR RS R AHA RN R]
rootfs B4 RF R E Eb SERR SR RS ARBRAEA RN AT
recovery M8 RATRR RIEERECE 5% OTA X14
private =i SN. MAC F#iE ERFIARNEDE] EENBIARESLR
env M Uboot ERMEEE | EARKIAK/NEDE]
rootfs data/ IRERBEIX RIERRECE F1
UDISK RAF#IED X FREREKR/N *2
0 388

1. rootfs_data 53 Xi&iZ overlayfs BRIRXHFRY, UZHF squashfs IRXHRFGNTE, IERRXHERAS A
IRSEFRR1R72E rootfs data X, Eit rootfs_data S ENBEBIFAERXSRARAISRIER,
2. UDISK {FARE—19EK, FFEIRE size, RTHEFRFAEZIEL UDISK,

2.4 PEKXNGHTT

AEKRNINTFERERRNF. FRFELSRER. FENTFTEREE, AJHAXGRRAR
B, TKORBBEERFUR. WNTFTMUWIMTR,

& 2-3: XYW

iR JFFFA/N &i*
(ubi) spinand 2 x ¥R -2 x ;1 F 1
sdcard 16M FEN ERBBXGTT, SRR AE 16M X357

WA © BSEERERHERAE. RE—TF 3
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(1 38R
1. 7% W8 128M Spi Nand 1, J3 252K 355,

R XERA ubifs XHERS, PK&E/NNA SM , BUABRIER=ZEABE,
PDEKRIN XERGRN XBEXNEZAR, FEZEEZFENH.

2.5 PXEXHRS

BN XEXGRANNXRINTR
& 2-4: BEROXHXHRER

PXE RN RGE XHRFEFE &F

rootfs squashfs [E4%8. Rix NTRE, BXHRARNRIE
rootfs data ext4/ubifs a5 A1

UIDSK ext4/ubifs a5 |

boot none BREBEDX

private vfat E2

misc none BREIESX

env none BREIEDX

pstore pstore BERGEE

(1 i8R
1. AIEMS X, UBI 5% ubifs; sdcard 73 extd,
2. private BRIANEEIE, H dragonSN TREEREEMA viat XHERSE
QEXHASHTE[FER suqgashfs,
A EXHAY, UBI 5 ubifs, sdcard #7%=F ext4d,

BEXHRARER, BEEXHRGZFIE .

2.6 PXFIRFBXMH
T:Esysipa rtition. fexqqﬁﬁ downloadfile ?E’E%gﬁé%ﬂ ﬁIZE’\Ji%E;E%%{%SdfFO

REBHERT, BEREXHHWEEXHRSG L, EIREGLSIMBRAZTENXM, N
B, MIAXHFRR, TER—THEXGRANFREERE, HERRVCEGERSNEFE

AN
J 11930

BIBFRXMARIRERIG LA —F, BERBLUT/LHM:

WA © BSEERERHERAE. RE—TF 4
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& 2-5: QIBRARHRGH S

XHRSE  RBESS

vfat mkfs.vfat

ext4 make ext4fs
ubifs mkfs.ubifs
squashfs mksquashfs4

AT EREENATE, —RIEXHFRAFTYVEIXX), BIEXGRARERDXEY
EBDERNKEIE,

MRAFLERIDAND, WAETERMNIERREKR), BEEXHERFVIETIRE, BANK
MeJLA&E tina/scripts/pack_img.sh FEy make data res() | make_user_res() FRE,

2.6.1 @l squashfs $8&

4} squashfs &<, AIBERIFIIEN log B2, HEEM LR squashfs Ao

4N7E scripts/pack img.sh HEX— K%K

function make_user_squash()
{
local SOURCE/DATE EPOCH=$(${PACK TOPDIR}/scripts/get source date epoch.sh)
# X—1TIEE BB IIXH AR IR
local USER/PART FILE PATH=${PACK TOPDIR}/target/allwinner/}5Z&&¥/user_sq
local USER PART SQUASHFS=${PACK TOPDIR}/out/${PACK BOARD}/image/user sq.squashfs
local USER PART DOWNLOAD FILE=${PACK TOPDIR}/out/${PACK BOARD}/image/user sq.fex
cd ${ROOT DIR}/image
[ -e $USER PART.FILE PATH ] && {
#XBATQzip, BEESEIEEDILXZ
${PACK TOPDIR}/out/host/bin/mksquashfs4 $USER PART FILE PATH $USER PART SQUASHFS \
-noappend -root-owned -comp gzip -b 256k \
-processors 1 -fixed-time $SOURCE DATE EPOCH
dd if=${USER PART SQUASHFS} of=${USER PART DOWNLOAD FILE} bs=128k conv=sync
}
cd -
}
¥ IE AR TENE,

XEFAREANDKRNERZE, BF squashfs FREBREEXHRAKNN, RIENXHERFR/NTT
EHURTFXHAR

IR © HiB2EREROBIRAR. RE—INF 5
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2.6.2 6l vfat FE&

mkfs.vfat <BHBER> -C <XHFRGEK/)>
mcopy -s -v -i <HIHRG> <ERXHREXSER>/* ;!

A]2% pack img.sh (FEEFEZER mkfs.vfat FHENEXMAE) o

2.6.3 tIE ext4 7R

G tina/out/host/bin/make_ext4fs 22 extd %ﬁ{%; j’&ﬁﬁ"]@ﬁﬁﬁiﬁﬂﬂ?

make _extdfs -1 <XHRHKKN> -b <HK/N> -m 0 -] <BERM> <HERRGERERRE> <FEXHREXH
>

He,

e -m 0: RRAFEEN root FRETIE],
o - < HEMRMK >: HER2A/NA RK) * BERME

40

((make ext4fs -1 20m -b 1024 #m 0.-j 1024 ${ROOT_DIR}/img/data.fex ${FILE PATH} )

NR=TRIARBELR, SEFRULTFHBEIREE:

$ ./bin/make ext4fs -1 10m -b 1024 -m 0/-j 1024 data.fex ./bin
Creating filesystem with parameters:

Size: 10485760

Block size: 1024

Blocks per group:»8192

Inodes per group: 1280

Inode size: 256

Journal blocks: 1024

Label:

Blocks: 10240

Block groups: 2

Reserved blocks: 0

Reserved block group size: 63
error: ext4 allocate best fit partial: failed to allocate 7483 blocks, out of space?

FRENRT, HREXHEET 100+M, EBZEIZENHRE -1 EEENANRE 10M, SH=ZEAREM
?E%Elo /\ﬁ'ﬁgj:rj(%ﬁ.fgj(/_]\ﬂp—_l-o

MBFERDEKIMEAXG RS K/, B]5E pack img.sh (EHFIEZR make_extdfs $HFH
AW o

IR © HiB2EREROBIRAR. RE—INF 6
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2.6.4 B8 ubifs 5%

ﬁﬁﬁ tina/out/host/bin/make.ubifs QUE ubifs %ﬁf%, ﬁﬁﬂ"ﬂ%ﬁﬁﬁiiﬁﬂ?

mkfs.ubifs -x <E4EHI> -b <BRIA/N> -e <BEBHRRAKNN> -c <GRAEZEERRNML> -r <HERXHAE
XHR> -0 <HHHRGERETFRRZ>

[E48A A% none 1zo zlib, E48Zz1lib > 1zo > none

TE A 128MB spinand, 1 page = 2048 bytes, 1 block = 64 page, Nl

BBRITA/NA 2048 * 2 = 4096

BIRBIRIRANN 2048 * 2 * 64 = 262144

RASEZRIRN, AERIEEN—TRANE, FIW 128MB / ( 2048 bytes * 2 * 64) = 512
MREMHELHA:

mkfs.ubifs -x zlib -b 4096 -e 262144 -c 512 -r ${FILE PATH} -o ${ROOT DIR}/img/data ubifs.
fex

2.7 BRARERA

UBI 5EH, BRT7THEN mtd B X2ZIM (bootO/uboot/pstore &), ERZTEX 52 F—1
mtd ¥IBH X, Fit mtd YIS XFIRIE sys partition. fex YK M2 ubi &, UBI BIMHI,
FMRAEEEMNE 142 1M {EA EC/VID %, RAItTTHEAES/)TF mtd YESXBE,

XF ubi FE, BN nand ZAET mtds FIERUTHSES

# cat /proc/mtd

dev: size erasesize name

mtdo: 00100000 00040000 "boot0O"

mtdl: 00300000 00040000 "uboot"

mtd2: 00100000 00040000 "secure storage"
mtd3: 00080000 00040000 "pstore"

mtd4: 07280000 00040000 "sys"

N FPRIER, B4 nand 749 5 > mtde

e mtd0 FKX boot0, size 1 MB

e mtdl 7FK uboot, size 3 MB

e mtd2 7FK secure_storage, size 1 MB

e mtd3 7F/K pstore, size 512 KB

e mtd4d MEH—FH AL ubi &, SERKRAETIE

BU_EFRE mtd B9 size #8150, MNizta1FET flash & sizes
PXRPEXHEMNMEEDX, XN mtd sys L ubi &, AIFERAUTHSESR

IR © HiB2EREROBIRAR. RE—INF 7
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# ubinfo -a

UBI version: 1
Count of UBI devices: 1

UBI control device major/minor: 10:51
Present UBI devices: ubi0

ubio

Volumes count:

Logical eraseblock size:

Total amount of logical eraseblocks:
Amount of available logical eraseblocks:
Maximum count of volumes

Count of bad physical eraseblocks:
Count of reserved physical eraseblocks:
Current maximum erase counter value:
Minimum input/output unit size:
Character device major/minor:

Present volumes:

Volume ID: 0 (on ubio®)

Type: static

Alignment: 1

Size: 1 LEBs (258048 bytes, 252.0
Data bytes: 258048 bytes (252.0 KiB)
State: 0K

Name: mbr

Character device major/minor: 247:1

Volume ID: 1 (on ubi@)

Type: dynamic

Alignment: 1

Size: 2 LEBs (516096 bytes, 504.0
State: 0K

Name: boot-resource

Character device major/minor: 247:2

Character device major/minor: 247:12

12

258048 bytes, 252.0 KiB

489 (126185472 bytes, 120.3 MiB)
0 (0 bytes)

128

1

19

3

4096 bytes

247:0

0,1, 2, 3, 4, 5,6, 7, 8,9, 10, 11

KiB)

KiB)

#ILAEBEETS
Volume ID: 11 (on ubio®)
Type: dynamic
Alignment: 1
Size: 242 LEBs (62447616 bytes, 59.6 MiB)
State: 0K
Name: UDISK

anflFRBv4s

BERHXTERENRRSHES

1. || df &F UDISK KX/, BARAZXAE 50M, EARTEANRE 40+M?

volume 0 &y mbr, &5 1 LEBs(252 KB), NS XK
volume 1 /3 boot-resource, 5 2 LEBs(504 KB), SN XEXRFE—PHKX

volume 11 3 UDISK, & 242 LEBs(59.8 MB), SNAOXKXFHRE—TDKX

WRAFRE © BseEREROERAE. RE—TNF
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& df ERHNEXHRENA/)N, XHRFESFTEFTIMIZRIFMETEHE, SBERIATHE
SRR KR,

2. i8): df &% squashfs FRAEXEE 100%?

%! squashfs BRIEEBXHRYE, XERFAXNERTFEXHGKR/), EAKRERE 100%, B2
XARNFEXKo

(1 5588

1. XK
BIBROXGEAD, EHEXGERBESLFH, BE—IXGRSAEP, TESELRALN, SASERNIER. B
RN 4K, MEXHERNDA 1K, XERFEKRANDEDE 4K B3R, MEEN 3K HZEIRE,

2. XFRGFRN
XERFRD, FHHRXERFTEEPFRNTALD. BEREHR, B df GLHE statfs() RBRIFHAD. XHER
HANF—EFFREXD, BAXFERAD, WAMFHIEKRD.

3. SEXN
TR P RESMERA D, FER sys_partition. fex FEENRN,

WRAFRE © BseEREROERAE. RE—TNF 9
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LB B EpE RIS SRS U N Rtk iES, HEHiicRoitiEs, #EHiE TF/U 2%
iR EI AR,

3.1 RIgETR

Tina PIKETREE /dev BRT, XNFAREFMENT, ERRNRETRIFT—H,
& 3-1: RENFENMATIR

FENR RETR &iF
nand(ubi) /dev/ubi0 {1,2...} FRIGET R
TF &£ /dev/mmcblk{0,1}p{1,2...} F1
U & /dev/sda{l,2..4}
SATA ### /dev/sda{1,2...}

(1 3588
1. &R mmc BREEHENER, BF mmc SHETmmchblkofig& R, it TF FHIRERFS®IEImmcblkl, FWE
Mmmcb1kORIRE R, EINERE fstab FAEEE TF I3&ERBRESER.

y{f sys partition.fex EF'&%E’\JP\]%B??{%TTEE’\J&%%,% ﬁgﬁbﬁﬂﬁﬁ /dev/by-name EP@IJEE’X%E
%

lﬂ:, T:E fstab ‘lﬂﬁ“—iﬁﬁa/dev/by—name/XXXXE"JﬁZﬁEEE‘Iﬁ%O
RIGEWNMRENK, REBAXIEETR, U mme. UBAGINBEETRRERKBXEA:
& 3-2: REBEHXXAR

KETRA aX
/dev/mmcblk0 RAEN mmce TNE, BEEIX

/dev/mmcblkOpl FR mmc FHE 1 M KX
/dev/mmcblkOp2 %7~ mmc FHIE 2 MoK

/dev/sda RAENMNURE, 88ESK
/dev/sdal KR UBABNE 1 MK
/dev/sda2 = UBANE 2 MK

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 10
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PUERIRIZE 2 XA LU TSHIE .

1. FRBEEESKX
B TF |/U 887K, MeBRERENEME, RIMARE /dev/immceblkl Fl
/dev/sda , MERBEPXTE /dev/immceblklpl # /dev/sdal ., WA EEEHZEEHENZHE
%%, Tina KEB5 75 REPZ X MIFHKIE o

2. RMRBEBEZITHK

BE—L45H%M TF £/U BEDPAZIMNPKX, RMAEFEESZ D /dev/immceblklp{1,2...}
/dev/sda{l,2...}o ERIAERT, Tina BY fstab BB N RTIFEHAIGIREHISENE—
X% /mnt/SDCARD % /mnt/exUDISK,

3.2 BEHR

3.2.1 AINEHFHIKEER

Tina X E BBV XMAERRIZE, BIROIARERR.
& 3-3: BAMEHR

FhEIT R BEHT R RETR &F
nand /mnt/UDISK /dev/by-name/UDISK & 1
TF £ /mnt/SDCARD /dev/mmcblk{0,1}pl F 2
U & /mnt/exUDISK /dev/sdal A3
SATA F4# /mnt/exUDISK /dev/sdal A3

(1 38R
1. /dev/by-name/UDISK 5 sys_partition. fex §J UDISK 5 RXKEE,
2. HESEXE, BRIMNEHEA TF |, 455 1 1SRN, AEHE—2K,
3. YEHXE, BRINEHENLE (/dev/sda), HE 1 1MHEIMPEE, RHEF—IPE.

3.2.2 FHEBEHR

THXHRAFTEREHR.
MREHSFIEERATS, NWEEHZAEZBRANE,

(mkdir -p xxx )

FEHRMEEBRARR, WREEFIEXHRRIIEEIRLT.

IR © HiB2EREROBIRAR. RE—INF 11
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NeIRIF=ER, MEXNNHEM base-files BREIE,

[procd-init: target/allwinner/5%/base-files ]

MENR=ER, BT git FEETER, EILHEE Makefile FohSeIE, AJAIRIMA Makefile
el UDISK BRHE %

[ procd-init: package/base-files/Makefile ]

3.3 procd B TFEVEER

procd BEIE, BnpiEH A procd. fstools. fstab Eoa 5. MREBEEHOS/HFEHMN, 2
FEB fstab BELEXXHEIT,

SDK &, EEEXHIITF:

( tina/target/allwinner/<A%%&>/base-files/etc )

ERBF AR EIHESIERAN, RFREUWIRBVECEX

( /etc/config/fstab )

3.3.1 fstabZwE&I

fstab % config AR, 81 config FEAEIRFIGT:

config  ‘xxxx
option xxxx . ‘xx
option xxxx_  »xx
option xxxx XX

config B 3 M2, 9512 mount|global|swap ., Tina SDK #&fEH swap, EAEXHFR
748,

3.3.2 global #& config

global & config E2BEE, TFHIINT.

config 'global’
option anon_swap
option anon mount
option auto swap
option auto mount
option delay root

(S0 Sl o M o)

IR © HiB2EREROBIRAR. RE—INF 12
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l option

check fs '1'

J

FEETNEXITR:

(1 35¢eg

1. anon_mount: ¥ fstab HEMEEEHIZEN uvuid/label/device EHEHIEETH,

& 3-4: global E2EIN

ECE R TR AiE =X

anon mount  0/1 A1
anon_swap 0/1  swap M, LLAEEL
auto mount 0/1 QEATFIRERERES BohiEHRgE

auto swap 0/1  swap FH, LLAZEE
check fs 0/1 BNEREN 1, E2

delay root  1,2,3... *3

/mnt/“$device-name”,
2. check fs: BEEEHEIA /usr/sbin/e2fsck EXHRG—HE (FEATF ext £4).
3. delay_root: [ fstab | target 73”/” 8”/overlay” BI&&T AF1EEN, &KZF delay_root 1,

3.3.3 mount & config

mount EEHW config REBNISEEHECE, RHIWOT

EERARINESH N

option
option
option
option

config ‘'mount’

target '/mnt/UDISK"

device '/dev/by-name/UDISK"'
options 'rw,sync'

enabled 1

FEETIE X TX:

# 3-5: config BZEM

RRERF BX &
target  HEHS BUE IR, BB
device i&%%& BTG ERIEEFERNNEE, F1

uuid %% UUID & fs 89 UUID IEERHEHMNIEE, T 1
label %% label @i fs B9 label I8EFEHIKE, F 1
enabled EEfF8E ZHREEEM (0/1)
options HEHEM BN RiREHSE, * 2

WRAFRE © BseEREROERAE. RE—TNF
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(1 5588

1. device/uuid/label BLECiEHMNIgHE, =HPELEFT—1MEX.

2. RIMEHZISHEENTR:

& 3-6: HEREMY

BB R BX REE
ro/rw iR / 7ARE rw
nosuid / suid 2% suid/sgid BIX{tEY suid
nodev / dev R/ AVFRIRNEE X dev
noexec / exec RRE/AITFRITIERF exec
sync / async RE/FLEN async
mand / nomand R/ SRR nomand
dirsync RPEM X T
noatime / atime REH/EFIHRELE (atime) atime
nodiratime / diratime FE/EHBRiFiANIE (atime) diratime
relatime / norelatime R /ARFIRIE ctime/mtime B actime norelatime
strictatime 2 FRIERIZITHRES atime, BAFAPSEER T

3.4 EHXHEFRS
ERERTHMGH KRBT HE, MBEEAZHERAER, N EEBBEHKFSA—1
Xt RS

B—, 7 PC mIAFEERGT —IXMERSG, HESTXKRPIEEN download_file, MEENEF
BiEEH,

{5140 rootfs P XFLZEE PC ImblfFIF X RS, ERIFE A rootfs 77Xo
AR, EWmEEITEIU L.
{5140 UDISK 2 K2 EE—RBNE, BB HEI TR,

EPABETEE B AR RAARIAIR (mkfs.xxx) #1T8RKK. NFESE, AH
f8 UDISK S XAvET1L:

(procd-init: package/base-files/files/lib/preinit/79 format partition )

3.4.1 EEFM

—ERNCTARHRIKINEFR, FENIBEB1TE make menuconfig RHEARCE,

BAXHREN DX NERREK, 90 extd, ubifs, WRE/NWinEABI LD XSRS, A
RiEREERIRTIEARD X,

33F private DSXEIAAT, A DragonSN TEES/G, MA viat XX B RS,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 14
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FF ubi ARFR, MREBFEHARTREENXHERS, WEEF ubi 2 EEIRIZE, £4
P =8]8 ubiblock TR/, FEXFEMHARIGERRIEN, IFEAIERNEEGER
ubifs, JEAEXubi 75 E5 557,
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& 4-1: XHRGEZFER
FEN R jffs2  squashfs ext4 vfat ntfs exfat ubifs
(UBI) spinand N Y Y(ro) Y(ro) Y(ro) N
TF &£ N N Y Y Y N
U& N N Y Y Y N

(10 3588
(ro) RTEREZMAFE: ubi EFEIEIRIGE, TIRNHFRFNE, BFRIHE,

ntfs kFHFE=5TH nifs-3g,
TF £/U 8%, BiYER vfat 323 Window/Linux/MacOS HIRAKED

R WNRE

A EE
RFXGRGMEE, BUTLARELE:
1. ATHREERFLE, BXFRASBE (squashfs), HEERN ro B,

vfat (fat32) ERRZEENES, exfat EEE Linux-5.7 BERAERTH, FEILICREATZH.

vfat/ntfs & Window X RS, FEN AHIRANEME, RIESRFBIEREBRSNBIEXHFRARFEETR,

2. ext4/ubifs FXHRFEFERNMBARBA, MRFREERIZASR, SNREBEEMEIRAN

BEEET AR KNSHTT.

4.1 extd 58E

4.1.1 extd WBZE

5kSHSFKPREHEBHOERARE, RARNRERNEEENTE, FETERMEER, X

TFRGIMFERFT M, REER, RIEXGFEREERESR,

MRXHZGHRE, WFRERS, BERERHERETNLE.

(10 35¢e8
HARXH RS —BitE?

XERFTHIERICRT B AN, BERWERET EEHXERT. —HHENRTE, THiERERTFERIXG, BEF

TEXRRIERIER, REIEH, MERIETHIEMBUEN—,

R, TEIRERIM A 775, BXF A HWHIEREXLHN, HERPLIBRIFHN, ExEHeEMIR, SRER

FHFMEXGFE, REAT XGRANF—.
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A &g

RIEXHFRER, ARIEZATANNXHHIEES, MIFEES, BRHEBSHEERENXG. HASHX
HREMS, ESHESHEEREFXGERENXFURIE—Hi.

extd BE AEMNERRIEXGRE—HE. HX# 3 #HESER:
® 4-2: ext BEER

HEERX RE S
journal JTHIESHIEHSANEE RETE, BMEERIE
writeback RETHIESABE, ERRIESUELER HEERIR, BERALE

ordered RATHIEEALS, BERIEBIELER, nTHEEER h, MUSE

ZEREMMRERITR, BIER ordered MAERI. RARIAERRITZE ordered &R1lo
FANT7E mount sy LR ERHEHSHAI B RERNHHAS.

$mount
/dev/by-name/UDISK on /mnt/UDISK type ext4 (rw,...., data=ordered)

4.1.2 pXX/NEBE

BRMRDXAX/N, RASINNEREIIEEXRH, FILUEE LIRS 7EH

$dumpe2fs <X or $REXMH>

Filesystem features: has journal/..
Journal backup: inode.blocks
Journal features: (none)
BHEX: 1024k

Journal length: 1024

Journal sequence: 0x00000001
Journal start: 0

£ Filesystem features F5 has_journal BIITERTZIFHE. £ Jorunal AR i¥H
RT HERHOKNEER.

MRUEBNXGRGRBAE, WASHAPMES, §F XKIRKDERERBE. TEIHE
A LLER G MRA), BUBTREIREF 5 VA B EE I H = El

RUEELE, XNEE (<100M) NEFEHEMS, EREXHZINGE 3-6M NZEIATFXHRS
EI{JTERQ}EED_JO
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4.1.3 1€ extd

extd XFRGBRERG, BYXEHITREE, MARXHRARE,

BERUSELTHS:

(e2fsck -y <HK> )

&S global % confighiiR, MR procd 3|SBH, 7E fstab HfFEEcheck fs, WESE
IR EMEE.
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Ha1 UBI AR{UEATF/NAE spinand,

UBI ZREMAXERERR Flash FiEHE %R, HWEAE mtd ®RE&Z £, B UBI FRARK
Nand ¥ifE, XJ#% UBIFS XHRSF. HEXEWH LETAEUWT:

& 5-1: UBI FRARREM

Bx Bk IhgE

0 (8EE) UBIFS ubifs X4 &%

1 UBI ¥%% Nand {514 &2

2 MTD F&% #1%# Flash, M iR E%E—ED
3 (&% FE) Flash B (&8 Flash IXzh

#1748 MTD SEX#AESK, 8 UBI & (5K) RAHEESX, FAX

e MTD 77X Z# Flash A4 X8 55X
e UBI & (9KX) ErhAIRETHIXIE]

GH UBL 5EHF, GI27TXE MTD ¥IE5KX:
#&'5-2: UBI AEESKX

PXZ K EF

boot0 4/8 MR FK boot0

uboot 4/20M 1F1% uboot

secure storage 8 TMJIER  FHCRBEEIE

pstore 512K FRAERE

sys Pl R == 8] IRIEL4 ubi FRANDEBSX

IXSh=TE sys B MTD #I252 X _ERIEsys _partition. fexi@iE UBI BHEDKX (%)

UBI &&RA ELE2MAFFLE, TEEZEFEREN extd XFEETFHRIZENXHE RS, B UBI F
RATIFEINRIERRIGE, BB UBI ZEEEMM RIRFIRIEE., BT, JUBEIRXHER
FRIAFER squashfs XEABIRE RS,
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#t X7 UBL ig&%171i&1T 7T ubifs XE&RS. 23%HiE, HES UBI FRARARIEHIEERER

EUNREBAXSRAFMAE, EETRMXARSELEINEE,

BRItz 9, UBIL &&EEH (OTA B#) tUAEEEZERETRSE, FE@ET ubiupdateval @
o

Q &I15
VY OTA 75%, 165 OTA AB%HL,

5.1 ubi HxIT A

5.1.1 ubinfo

HIMIETE ubi IREER.
51

B

ubinfo /dev/by-name/rootfs #&E&HrootfsEMNER
ubinfo -a #EEFMBEENER

ASELBENA

5.1.2 ubiupdatevol

BEHisE L _ ERIENIE,
i+

ubiupdatevol -t ‘/dev/by-name/boot #EbRboot B HIEIE
ubiupdatevol /dev/by-name/boot /tmp/boot.img #i%/tmp/boot.imgEZElboot#, HLEERIEESREER

AISEEIRIGE

5.1.3 ubiblock

BEF—1 ubi &, EEPMHIRIRRIGE
B+

((ubiblock -c /dev/by-name/test #ftestBER—IMREETR

B SERINRIZE

WRAFRE © BseEREROERAE. RE—TNF
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5.1.4 Hfth

£ tina AR L, KREHEL5EM mtd M ubi HHIE, SEIETEER) attach HEFIINA
AKX, TEBEITAE, AU THT—RA=AE,

ubiformat: % mtd &L ubi

ubiattach: ¥ mtd XEXZ| ubi

ubidetach: ¥ ubi 5 mtd f#PREEX

ubimkvol: 8l ubi &

ubirmvol: #B& ubi &
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6.1 overlayfs &7

Tina BRIAMRXHRAEERFER squashfs 183, XR—MRIREENXHRF. BRENANEE
XHRERE, 1FalE/etc EEMREZEEXHNER, ATHERIEMENR, Tina AIAEA
overlayfs R, overlayfs B—MEEXH AL, AJURKEXHRANNEXHFARKRNE R
TEHZE,

6.2 fEF rootfs data ¥E/9 overlayfs

Tina EAMNAREEIH P — rootfs data X, ERAURAETHXHERSE (10
extd/ubifs) , BH—FEH N overyfs, MAFHHR, JEEEWNAIAA rootfs BAF
58

rootfs_data 7 KEIANFURE T WAEEHRSZ DX, BERENATESZMN EATFER, It
AR =R B 71 AR B3R AR

1. K& (BD rootfs #XHNXHERL) FEEXH A, NAGE A, W A REFETLE B
rootfs data $X) o

2. KBEFEXH B, AN B, Wl B/AFETES, BLERIBE—MIRXERKE, T
BN AR BRERR T, EIMRIBER.

3. KBHFEEXH C, LEEBHKEC, N C 2EKEMENF LR, C AEBZAMBLASZANL
FE=iE, EXEM ENAXN RN C #TiE.

BT L LB, AJRFEE rootfs_data MK/ —MRARKMESEEFTRK, BrFFaIE/
(EEKRMFRARERNVBEEXN) BEEXR (FEWAFRBRAHYAEI rootfs AIF) .

6.3 f£F UDISK EA overlayfs
MBHE overlayfs MERFMERA, BA%BEEEA UDISK £ EIEN LEXHRLES
8.

Al target/allwinner/xxx/base-files/etc/config/fstab HEY rootfs data 53X & UDISK %
XeEHFACE disable =,
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config 'mount'’

option target '/overlay'

option device '/dev/by-name/rootfs data'
option options 'rw,sync,noatime’

option enabled ‘0" #LETTERRRO

config 'mount'’

option target '/mnt/UDISK"

option device '/dev/by-name/UDISK"'
option options 'rw,async,noatime’
option enabled '0'

BiE—EE, ¥ UDISK EiZFE#HZ/overlay BR.

config 'mount'’
option target '/overlay'
option device ' /dev/by-name/UDISK"'
option options 'rw,sync,noatime’
option enabled '1'

6.4 WEES rootfs data #1 UDISK

HFmEHEEXEMEE, ANEERT rootfs_data #l UDISK,

—RABNEXHRAEDL TFEIRSHEERENNNRESX, ALENFEEETHN, A=
E?ﬁ?ﬁﬂT’FWF‘“ﬂ&m%, MEEREMSHER, BEEHXNN XEBE s s R 2 XS R AR
ShE, WRKHITERSH K.

L@ 79 format partition FSEIL T+ clean parts gk, SN env HXFH
parts clean BEHETZWMN 7 XAKE. F=RE, rootfs data 1 UDISK 7 X=HB&hE
Y=

# to clean rootfs data and UDISK, please run
fw_setenv parts_clean rootfs data:UDISK
reboot

BAIZIEEER

[package/base-files/files/lib/preinit/797f0rmat7partition ]

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 23



@LWIMIER
g MXHEER: WE

K& EREN—EXEIOHIE, §0 mac, SN SF, —REREEFHRNHRER. WA
RINEIEAR ZRBIBERT o

7.1 BEIDXFRIPHE

7.1.1 PXig&

JtI:LI\E’\JiEEEﬁIZ, %?EE%IX%% (sys_partition.fex/sys_partition_nor.fex) EF';"f)‘(E’\JﬁIZO
BF A private WD XSKFHRAGIE, FINRINEBIERER.
HtZFHHKX, WREE keydata=0x8000 E %, MRIAMEIEREKX,

33T private HPXFHIEET keydata=0x8000 EIErIP X, 5718 E downloadfile,

7.1.2 EIRIE

Xt private 27X (BBE7T keydata=0x8000 B4REIE) RIFNARE, BEERZAILRIBE—FHFRA
7, AGIRYE flash PIIAPZ XK, 5 private 7 KRR,

BEHTERG, ARBREBHNTXR, & private 7XAAREM flash Lo KAEMLE,

7.1.3 ®RAEZ%E

1. FR2EN DragonSN TR, &#EhE key B, ¥ key 5 private 57X, EAfG pri-
vate ZEXBINRE— viat X RS, FnifgESH/dev/by-name/private, EIA[EH key,
DragonSN E’\Jﬂﬁiﬁﬁli FEETHB T XM,

2. Rf#EH DragonSN T H, HNABITARSE AFIBEHEE, BEEERFRTEER
fE/dev/by-name/private T HEIF, EFRABTAH L PC in TR, @d adb < RTM
key HE No
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7.1.4 ubi FEFHIA

7.1.4.1 #EPBRiIgE

3FF nand ubi A=, EEE%IZ%WF"EU ubi %, BT ubi MY, TEEZEESHIET/dev/by-
name/private T, FE@ET ubiupdatevol TEXREHE, HEBITENATIRE ubi £F
P BIRE

YUET ubi EWE viat XE RS, EELET ubi EEPIRIGE, BEH LW viat XERS
IE/\-L?'E,JO ?EEﬂEITfﬂﬁD—Fo

#EFHprivaten XXM UbiTI =

root@TinalLinux:/# 11 /dev/by-name/private

LrwX rwx rwx 1 root root 11 Jan 1 00:00 /dev/by-name/private -> /dev/
ubio 4

#OIREINRIBRIG &
root@TinalLinux:/# ubiblock -c /dev/ubi® 4
block ubiblock® 4: created from ubi@:4(private)

#EH
root@TinalLinux:/# mkdir /tmp/private
root@TinalLinux:/# mount -t vfat /dev/ubiblock® 4 /tmp/private/

#ATLURENAR
root@TinalLinux:/# 1s /tmp/private/
ULI magic.bin

#EFERER, Hro

root@Tinalinux:/# mount | grep.private

/dev/ubiblockO 4 on /tmp/private type vfat (ro,relatime, fmask=0022,dmask=0022,codepage=437,
iocharset=1508859-1, shortname=mixed,errors=remount-ro)

7.1.4.2 TEEFIRFHE viat 5

BT ubifs F&5A 17 4 LEB, tbkRE=E, WFREI —RXUEANER, BERENTER,
—MEE RS *%ﬁﬁﬁ viat X &S,

Bk L kernel B9 loopback X#¥:

make kernel menuconfig %Lt Device Drivers --> [*] Block Devices --> <*>Loopback device
support

ARXFERUDK, RN test HX
BEE R AR/ MR EE—1 viat 3#&:

dd if=/dev/zero of=/mnt/UDISK/test.img bs=1M count=1
mkfs.vfat /mnt/UDISK/test.img
mkdir -p /tmp/test
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mount /mnt/UDISK/test.img /tmp/test
A RIE /tmp/test BAXY
umount /tmp/test

RREEAEH:

((ubiupdatevol /dev/by-name/test /mnt/UDISK/test )

R EXNEBNTG %, ERRIBRISEER, IREABEIIRKEEHEMER RN T,

7.1.5 AIREEMEIEERRRIIE R

HIMUTER, S5 private DXEBIEER

1. BRE 7 I=EIBR, 190 sys config.fex FEIE T eraseflag = 0x11,

2. ToiEIREY flash FRISX KRS private DX, XPMAGENEREREEIE flash ERISIEREIR T
%o

3. NP XERAESE private HX,

4. ERFRIEPEB, WEMR, BRRNBEY-> #BiF-> 50, T&kzE, FEZaEE,
MEIEER.

KME private X, FEHATRIP private S XBIES, EHITIEPHTE, 0 malloc KK,
private TTAIEENE, NESBEBERAW, XTHR, BENERAARE, TE8—HBFRIP pri-
vate 77 XM tina Bl e#H T AR, BRI RAIE,. BEB: ¥ sys config.fex B erase-
flag 2273 0x11, 32FIRFR, B IREITEPR sys partition.fex HRY private 2Xo

7.2 YRR RIP 55

S—RIPEIBERERNBRZ, 7 flash EXIE—SRYIEXE, KERESEIATIERR.

£ Tina LXIMA secure storage KIFENEB XM, secure storage XA FRE key,
B[{E private 71X, Bt LEFARS (WRRRIZRANLINZAIRES AT REMRE) o

7.2.1 nand ubi FELIW

nand ubi AER, BT —RYEXE, BT secure storage, X ERIMWA— mtd 75X,
ARZEE W, RREFAERXIRKIE, EAFTEIRE secure storage HEFH ioctl, H
RiZENEITER. EIL LA UEZERE mtd I TR, EFRESE, FAXMARXNAZTESTT
A IBIR R A)
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7.2.2 EREE

1. A2 E8 DragonSN TR, #ELZ %L key 120, & key 5 A\ secure storage X, Bzl
EBERPZEARESEE key, DragonSN HWEKEZESEZ T EBH X,

2. &£ DragonSN TH, HNABTERFZEARES ANBIEMNRLKE. 28T
F& PC i TH, @i adb sa<REM key 5 Ao

7.2.3 secure storage &I

secure storage BFIEHIEIL, EREELNT

e secure storage B2A/\A 256KB, ENEEY, FFUSEFREER 128KB,

e 128KB 94 32 4" item, BIE item 2 4KB.

itemO FfE secure_sotrage map, FrLAAFPREAMNKERA 31 1 item,

81 item AEHREWHIEX, B8 CRC K3, HPAFAE#EN key KERZH 3KB,
secure_storage map FZLL “name:length” FIENIRZFE item FE R, FrLFRE item
B “name:length” FRBKE S REEET secure storage map H data BIEKE,

—f&M=, 31 1 3KBEY key AILUKER R, MREZLHE, HINEEETLHEN key, N—H
RRAXZ LENABITRZA key HfiEEX, RESA/NAREI 3KB BRI —1 key A
secure storaged BTN BT R @#THE R key BIE],

7.2.4 7 uboot HIEE

EF U ENEHEE0 uboot FEEE T pst &5,

pst - read data from secure storageerase flag in secure storage

Usage:

pst pst read|erase [name]

pst read, then dump all data

pst read name, then dump the dedicate data

pst write name, string, write the name = string

pst erase, then erase all secure storage data

pst erase key burned flag, then erase the dedicate data

7.2.5 EARPZENRE

Tina I TIEEE,

IR © HiB2EREROBIRAR. RE—INF 27



@ LWIWER
MXHEER: WE

[make menuconfig 3%&H Allwinner --> <*> libsec key --> [*] Enable secure storage key support )

WMREE demo, NM=4wiFL demo 2/ sec key test,

root@Tinalinux:/# sec_key test -h
-w <name> <data>: write key to sst and private
-r <name> <data>: read key from sst or private
-t 0: write some key to secure storage
-t 1: repetitve read + verify some key from secure storage
-t 2: repetitve write + verify some key from secure storage
-t 3: verify some key from secure storage
-t 4: write some key to private
-t 5: repetitve read + verify some key from private
-t 6: repetitve write + verify some key from private
-t 7: verify some key from private
-1 list
-d : printf hex
-h : help
BIFANERARIESE !
( tina/package/allwinner/libkey/readme.txt )

7.3 secure storage.X155 private 77 XLEbER

RIMA RSBV

e private SRR, BFHEHE dram, B flash, BE A flash, RIHNFiEiEERIREE
ES
o secure storage NERINIIEREH=ER. L L secure storage FNEIEE L2,

R P = iElR G ERY AT RE:

e private Z XA LIAEMD XEHan<EMRFE,
e secure storage HFE@ET ioctl T BEOMAIE,.

HERR

e private FXAIUBRSXIEE, WAl R UESXERS,
e secure storage BEFRFIAREXT, key NKEHLBR,

FHAE:

o private ZEAX/NHADXKREE, B— TR RHIEED X,
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e secure storage & flash FHREXE, K/NEE, PEKERPRAL,

&7

e private PXEEHY, HBEE NNIEE, HEBITE private 7 XPWEEFD,
e secure storage BIARNEMD

7£ uboot ifiA:

e private 57X, uboot BTBEARIRE flash FHOFXXHRSIZEORR, BURTFEHIERE.
e sectre storage Xif, BEENKI, &L uboot EHAY secure storage T AZEOIHIE,

R
e private PXWMRZEEHIE, BERUANABITHE, MREXHERS, WHXHRFFFER

Eo
e secure storage EIXP®H T crc &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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