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1 REGELAR

11 EHFA—K

® Phytium(2000, €2000, d2000, d2000v)
® x86
® Rockchip(3588 3568)

12 FE&BIOS—%

%= 1- 1 FBBIOS—hR&k

Fa BIOS grub uboot
Phytium Yes Yes
Rockchip No Yes
x86 Yes No

1.3 EzhiiER

JUFEE G HC RN E BB 3, AT HE S Ol R 2B 2R R 1
HAMAEE A F, 1 NVME. EMMC 28).

Rockchip3588 V& %t T Ji s 1 S FF, LUk 127 & 25 AR sh 35 3,
WAFEFTE Uboot Bif Be % FIH K EMMC 25— 0 X, 4, fEHESE Uboot 5
B, KB RG] EMMC 2B IERER . #U%F e, 8 E IR
B A RSB IREE (AU4E Uboot 1%, J5 S:AE{RIE Uboot 8514 1E %1%
TSR, AT LB R s B s T R R S .

1.4 $RIFKRN

HIRERE RGN H B G M 0N wic, HBHOUEHANITX (MEIFE, 1
BARD, F—A0XNENX, NEREN Linux W%, K&K initramfs 55
SO B ORI R G

Rockchip3588 T~ & 1) 2 4i45 1%, H update.img Al wic &2, AIE SE T,
A update.img I PLFH TR RGO E kbesk, wic M THIE R AHEAT I
% 47 BRI Ol 5 BRI R 6 A PR A 7 SR REA V10
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RARG . wic T EshEL, ZRIRCRH) BIOS (£ Rockchip #1724 Uboot) iz
FTIEH ;1 update.img MU b PR

1.5 REGHExR

S (R RGEH U T Bk R g BBk

5 5T AT ALt R TR R A IR A 7 SCR A v1.0
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2 BB

2.1 XA

21.1 RBohaX

Ja Bl 53 X H NS —4r X (Rockehip “FHBg4M, 5
WAZEi1% (Image B zImage 55, %V SHEHAFD
Initrd if4 (cpio.gz 8L cpio.gz.u-boot 1% )

WM Cdtb ST

5 FRE P S E S

—

> » D

212 RXHRGHEX

RS R G5 Xl H NS — 0 [X (Rockehip “F & &4, 4 Systemd. C
JE\ shell DL SR GRS« AT

2.1.3  Rockchip 4% 5% AR

Rockchip &, #—7r XA Uboot g (b, AnTH#ED; H =7
XABEBN X, =0 XONR I R G057 X .

22 XHEMER

ARES GRS RIR RGN IS REAT 1B s e 75 38, T SCRERT E E X
RGMT R MBS, S5 1 BIOS 2278 (U-boot B Grub)
Mg ER AR, HXEESN 14 HHEsM 1.2 75 BIOS — &,

221 BEtXXHEN

XTEERR R4 N I SCAF AT B e B e R 2l R E BB RAE MBS, A
T WIRE SO, AF TRAEMIR LG 43 X, AS/INT 32 AR A e] 58 73X L S I B R RN B
JA B A E A7, A BIOS SKAVA C &R . Wik BIOS KA 52 U-boot, XJ T
% 67 WAL 7 © -k 5 FEL R = R 45 TR A SCRARAS V1.0
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Rockchip “‘F&E KU, FEEE LH extlinux. conf KN, BHER T B3I
2 FRALE, 1Z AT 28 0 X extlinux X2 H, HANEW KR
7N o

# Generic Distro Configuration file generated by OpenEmbedded
LABEL WangHuo

KERNEL /Image

FDT /rk3588-toybrick-x0-1linux.dtb

INITRD /core-image-minimal-initramfs-tb-rk3588x.cpio.gz.u-boot

APPEND root=/dev/mmcblkOp3 rw rootwait rootfstype=ext4 earlycon=uart8250,mmio32,0xfeb50000 console=ttyFIQ0 i
rqchip.gicv3_pseudo_nmi=0 irqaffinity=4,5 isolcpus=6,7
root@wanghuo: ~#

7 1 RN, 272 Inage, HF 2 iR R &SN, 7R
rk3588—-toybrick—x0-linux.dtb ; #{ % 3 #Ht & initramfs , % F &
core-image-minimal-initramfs-tb-rk3588x.cpio.gz.u-boot; iX 3 N A4 AL B AT L
TR GEZ5X) REFET.

xFF Phytlum &, BARBICE, FEE U-boot IR, W NEFIR.

ERTIVHEPORN sy i

usb_bootargs=console=ttyAMal, 115200 earlycon=pl01l,0x28001000 rdinit=/sbin/init rw isolcpus=2,3 FROM=usb

usb_load=usb start;fatload usb 0:1 90100000 [GImage}fatload usb 0:1 95000000 [FEZ004, dch) fatload usb 0:1 96000000 [Core.cpio.gz.u-boot]
= — — -3

TATUN U BB shE G R G A0, o 1 RN, 452 ulnage;
v 2 RUAW O, 472 £t2004.dtb; 7 3 RIR MRS, &7 R
core. cpio. gz. u—boot. X 3 NN XAFFINL B A AN T U )5 35 — 0 XAR
Hak R

W5 BI0S A2 Grub, X1F x86 “F&#1 Phytium ‘P&, FEAE grub. cfg
CAFN A, BEER T A S A AL, 12 ST X OB 354 X
EFT/BOOT/SCHFRHL, FA &I R KPR

# Automatically created by OE

serial --unit=0 --speed=115200 --word=8 --parity=no --stop=1
default=WangHuo 0S

timeout=10

menuentry 'WangHuo 0S'{
linux /bzImage “ABEL= WangHuo 0S root=PARTUUID={5d4aad0-7578-4a60-be6d-88576175b04a rootwait console=ttyS0,115200 co

nsole=tty0

initrd //core-image-minimal-initramfs-intel-corei7-64.cpio.gz

menuentry 'install'{

linux /bzImage[“CABEL=install-efi root=PARTUUID=f5d4aad0-7578-4a60-be6d-88576175b04a rootwait console=ttyS0,115200 c
onsole=tty0

initrd /core-image-minimal-initramfs-intel-corei7-64.cpio.gz

B 1A 3 s WIZ SO, #4572 bzlmage; 207 2 F1 4 w2 R AR S,
2 F & core-image—minimal—initramfs—intel—-corei7-64. cpio. gz; R AL 1 F1
2 N E NS, Bl U BB REREGL, T 3 A 4 X RE 28, #
ARG RLEBR RN L, RENEZNTRENRAEMIEN . bzInage Fl
core—image-minimal-initramfs—intel—corei7-64. cpio. gz HIH. B &N T )8
NayX GE—nX) REFXKT.

XA G BIOS SZRiENL, 2 M 1.2 15 BIOS — i,

5 T AU AL 5t B REA T R AR A IR A SCR A v1.0
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222 FREGEEEENER

AN EENPEEB A ARGHR, EH T BB AN wic IRIERGHIE
BATLAFTAEERAE RS ubuntu, FTASBEFTEE T G5 Rockchip 9l

AL H kpartx A1 mount T H, iH#ILR RG22 TiX 2 DML H o RS B i)
wic G R SCAF IR TAF H 3¢ . AP B wic BRI 4 TR
wanghuo-image-standard-tb-rk3588x.wic. 4% I KIZM T2 74w 5 120 AT

148 H] kpartx T BB B2 WLt

sudo kpartx -av wanghuo-image-standard-tb-rk3588x.wic

IBAT M AT A5, kpartx 238 H LT IS R

add map loop18pl (253:0): 0 8192 linear 7:18 16384

add map loop18p2 (253:1): 0 6215680 linear 7:18 32768

add map loop18p3 (253:2): 0 9306754 linear 7:18 6258688

X RN wic BB TR X g g B 7w o, B
/dev/mapper/loop18p1 Fl/dev/mapper/loop18p2 LA & /dev/mapper/loop18p3.

2B P X

sudo mount /dev/mapper/loop018p2 /mnt/boot

sudo mount /dev/mapper/loop018p3 /mnt/rootfs

W& /mnt/boot Fl/mnt/rootfs CEAFAE, AN EAT.

3.5 I

L 1s /mnt/boot A2 A LA E JH B 7r X A4S, i1 1s /mnt/rootfs 7] L& H
RO R G XN . P XN P A ) AT B iz o, S5 iR iE AT
AREELLT 4, 5.

4. BNy X

sudo umount /mnt/boot

sudo umount /mnt/rootfs

548 1 kpartx T H I 1 4% AR

sudo kpartx -dv wanghuo-image-standard-tb-rk3588x.wic

223 BEINBRAMESE

AN R A PLE T B BRSSO e S T JE T A s T DA
WM, I CRFEEARRT):
® NVME #

5 811 AU AL 5t B REA T R AR A IR A SCR A v1.0
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® SDF

e U

CLU S50, F U 4N Ubuntu R0 AT Isblk fr &2 E B RS
B BT sda B4 (sda AFAME—, A ARG, Hlisdb %), #
AN DAL S R R G, WIS R 2.0 43 K UL 255 T i i 1
73 X AEETTLL Rockehip N, #iz Bl &4 3 0 [X, 509l & /dev/sdal , /dev/sda2,
/dev/sda3.

L. FEBON ML X

sudo mount /dev/sda2 /mnt/boot

sudo mount /dev/sda3 /mnt/rootfs

iR /mnt/boot Al/mnt/rootfs CEAFE, 5 NIEIEEA,

2.0 I

E1T 1s /mnt/boot iy 2 1] A F A 3040 X N 2, i#id Is /mnt/rootfs 7] A& &
WO R G XA . P70 DX IO A 2 AR T AREAT B B2 24

3. ENFR B3 X

sudo umount /mnt/boot

sudo umount /mnt/rootfs

224  Rockchip 1% #a

H T Rockchip “F & 5 A4 KR4 (update.img), 75 ZAMEAL, A REXT SCLF
HEAT BSR4 . A /NS 3 B4 Rockehip 8245 1K) fif 0,5 20 DL S i A0 5 e s
T

2241 fRE

LA T I O UE T4 el 1. B RKDevTool.exe, 4t iidim & Ihie, ARG A
i A e L =AM B A, DUCRIERFRE MR AR img S, W FE TR

5 971 AT ALt R TR R A IR A 7 SCR A v1.0
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., ESETFETE v28e —~ X

1
TeER AEN ST —

Baot: | | e T#

S 1 &

=ENFlashID 1%HIFla=hEE wHIChipfE 2 | RENCapability
- . ‘ ‘ )
MitizE ERRE # A Maskron ERTFESR

BERIS fliFeEd, | | SHEOEE THRTERE

SLiER R ]

HEA R

[ ]
FE#: |:|

2k FEA M A wanghuo-image-standard-tb-rk3588x.update.img, A5 s 17T,
s B R .

5 .84 - X

o 1T x
i 4 =Y et
THRR IR S5 2 E D (B e Y @@ e me
B [ | g =W B A 4
= k3588-linux 2024/7/29 13:48 3 i
; =S =i
g Bl . 2 [ bootimg 2024/8/8 145 i "
H - - - - [Z] new _rootfs.img 2024, :30
BEHIFLashiD | | ERF] o [@ rootfsimg /812 17:30
|#] wanghua-image-standard-prj5053.update.img 2024/8/9 14:23
H MiztisE 51 _"J" i |-| wanghuo-image-standard-tb-rk3588x.update.img 2024/8/12 18:36 i
& E
BERIS il
] Ia L
i . o 2 £
{ | seme M e / }
PR w . /
E FRE# e e () [vanghuo-insge-standar d-tbrk3soix. wpd v| [ HH@ | r
i = | BN Firmware(*. img) e A E
#

34T G, sl A, SERrRAi A, A AR 2 R s IR Bt
B, By 1 AR A R Thag, B0y 2 SoRSE R, tbAb Bon e
CZEH, R JE B SCAHE Output H

51070 PR ©AE 5 BRI = BB AR A BR 2 =) SCR A v1.0
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| ETHITETE v2.84 — %
THER AREN SHUE e L
- FHE# EAndr oi dEIF
Boot: | | |5 T FEAndroi dEPFREL, R1F7ET Boutput B R .
B [0 eherswanghuoinagestandar - tbr k3000w wp| | .
JE%EIFLashID iEEIFlashiZ B2 EHCapability
2
MhtEE EERE 3 Maskr om RETEIATIR
1
BHEFEIS EFEEs SHHEORE 1THRTFIE
1 SitiEs IBRRE RS
BeAT KB b

A4 3T 550508 5 48 R4 T H RKDevTool.exe AH[F] H 3% ) Output S92, ,
WREATR, 87 1 RRITE LR Output SXHJE, H7 2 w2 TATH I fE
45, T A RKDevTool.exe, P& EAHIE H 3¢

~
FF =L =3 F

Ity

= bin ==
\? kodcloud = 1
) Language =
¢ Log
¢ Qutput
[ config.cfg } 6 KB
] config.ini 2KB
[] kodcloud.cfg 4 KB
I:f' revision.bxt 1KB

3 RKDevTool.exe . ) 1 iy : 1170 KB
RKDevTool_manua™ cn.pdf 020, p 530 KB
RKDevTool_manual v1.2_ f [ o 448 KB
2
5.3 Output AR5, @E#EZ AR T B Android U9, Android ST T

R SCA A A BATIME B )5 254 3O, #EN Output SCHFE R ) Android 3CF3&,
bk EFrR.

Android
| boothbin
7] firmware.img

HEN Android S, HAFEMNEFR, HP2E -2 P2 boot.img A
rootfs.img 1, boot.img L& EBN/ X B NZE, rootfs.img L5 HR M RG5>
X H TN

5115 AT A ©AL 5 B REA T R AT A IR A F] SCHARRA v1.0



ERIFF

UCAS HPHRAE RGO KT v1.0
[7] bootimg 3 9:37 FEpETTE 3,107,840...

[ ] loader.bin 20 39:37 BiN 30 57 KB

[ package-file 2024/8/13 8:37 % B

[] parameter 4 g 1KB Emme

[2] rootfs.img Frih 78,521

[@] ubootimg FeR 4,006 KB

2242 1EXER

PATEAE AL f5 1) boot.img Al rootfs.img S04, T EAGH:EIX 2 N0,
RGBS RN S, B )E HEEmiiT 1.

2243  IRE

M224.1  fREIXT, FATRIE] 7 AR5 545, 735072 boot.img,
loader.bin, package-file, parameter, rootfs.img, ubootimg. e3¢ it FE 5 2T
LA A E N BIA] 3 3 A7 1 5 & B e IE# R Hbdk B (package-file 7T LA
AR

1IREUAEAN ST ) e i Ml

loader.bin 1 parameter SCA4 H sk s ik — M2 [ e 77 0 ikt

boot.img, rootfs.img, uboot.img Ak Huhik 75 22 M parameter SCAF KA
E, FAVFTIF parameter, WA Notepad++ T HFTH, wILLEZW T E RN

%
o

# IMAGE NAME: wanghuo-image-standard-tb-rk3588x-20240710084337.rootfs.wic

FIRMWARE_VER: 1.0

TYPE: GPT

CMDLINE: mtdparts=rk29xxnand:0x000 DZOGO@ubODt) B OxOUSedBODbDDt :bootable), f@(rootfs sgrow)

uboot.img boot.img rootfs.img

ZTHE B AN SO s i, b anFRax BLRT U B 3 AN SCHF I besi i
HEy Sl 2 -

uboot.img : 0x4000

boot.img:  0x8000

rootfs.img:  0x5f8000

2 e AR I C B

PATTFT T B 55 B 7 28 B ff AL 1 H. RKDevTool.exe, mifiZe B FHEE:
B, KFEIWMTHNE, B ATEE DR St LRt ey
1, WX —%, §T.kv, EREXM R, ATzt s, AT
Aaheses ey 2 Hiht ARRIRATE R B9 SCAF ftht, XA 2R T,
512071 FRBUITA © AL 5 [ BRA TR BB 4 PR A =) SCRARRA v1.0




ERFE
UCAS HRBAERGUT K FM v1.0

Mt N B ALRESE 2 By 3 447 R AT E S BRI S 447
AFESCAE A4 TR —FEET LA, W A Bt iT DUE 2 20y 4 #84e Be 3
MIEE SR IS E P L AL B, WX — S TR — S B, st A 3
AEﬁ%ﬁf%% H, L RE S FERATNIBE SR LA

T#iae /J}.y SRRE Hu

L;

v
2 [v | 0x00000000 Puran\ ter g\paramet L txt
3 | [v | 0x00004000 g\ub ot. img
4 | [V 0x00008000 Mlsc \ nghni
§ | [V  0x0000A000 Dtbo . \mg\dtbo. img
6 [v | 0x0000C000 vbmeta . \img\vbmets. img
7 | [v | oxooooceoo Boot \imghboot. img
8 | |[v | 0x00020800 Recovery | .. \img\recovery imz
] [V | 0x001D8800 baseparameter .. \img\baseparameter. img
10 | [¥ | 0x00109000 Super \imghsuper. img
< >
Loader: AT 14k TEIER BE

BT KMo

EE A BE 5 58 22 Ja 0 B (T SR IO BC B T REAN R EIPTR T BARTE DL 2
LI LA UFRIZ 8, AR E Pk itk .

| WOEFFETE v2.84 =
THER FEEEF =B
0 | it |
mmmm-------ul
2 000000000 Parameter  D:'\work\kedcloud\kodcloud\Output'hn. . .
3 |7 0x00004000 Vboot D: \workikodeloudikodeloud\Outputian, . .
4 [¥ | 0x00008000 Boot D:\work\kodeloudikedeloud\Outputiin. . .
5 [¥  0x005F8000 Rootfs D: \work\kodecloudkodeloud\Outputian
< >
Loader Ver:1.0b AT i RESEE HE
L= L
AR e

FATAT AEEA T T BB BRI B HO— SR — T, IXFEE R K
FHpes 3, 3TJF RKDevTool.exe Ji, H%- AFRATZ T3 H IHC E SCAFHERT BA
T ERBATFHECE S BAREID S B oA g, A sdr, o
WP E, ARICRE S B E RN EIE R T L, W s By
TNo

%130 AT AT ©AL 5 FE REA T RIS A PR 2 7 SCR A v1.0
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o

—

wAi

2 4 l’g{utu D: \werk\kodelo ud\l{ dulou&\htynt\h
3 7: | 0x00004000 = Uboot _|m \rork\l dcloud\l‘odel ud\Output\An. . .
4 |v | 0x00008000 Boot | D \ror‘tﬂ\.](oa loud\ke odcloud\Output\An . . =
5 v 0xDOSF8000 Rootfs | D: \nrl(\lxudelnud\lodnlnud\ﬂueput\m
! [ Ening
BRI
| teieveno [Tan | [ R
l = 2
{allt? T

/

J

553 N IXFT I RKDevTool.exe J&, BARMEI VI F = AN S, 8,

B RANBCE, 5 EIRBA T I B S RE—

3.4

N LT

BB HE AN MASKROM BEs i s, 4 BA 1 ZERER B 5wt AT Wl

LU, W E R,

s FOHITAE TR v2.84 - X
THER AREH SRR
T - = | iz |
- .
EE| [¥  0x00000000 Parameter | D:\work\kedecloud'kodeloud\Outputisn. ..
3 |v  0x00004000 Uboot | D: \work\kodcloudikodeloud\Outputisn, . . |
4 [V | 0x00008000 Boot D: \work\kodclond\kedelond\Ontput\an. . .
5 [v  0x005F8000 Rootfs D \work\kedeloud\kodeclond\Ontputin. . .
aﬂ””/’z
Loader Ver:1.0b hiT iLsi: BESEE | i :
225  MBEIESELR
LEAR RG] LA A 3 HARCR 28 TAEIE R I, AT DU R M 2% ssh 8 5x 3]
WA, BT ot B, HEERR A g, BHRELR . R
LR FR
LIl ssh FxM~, AEMERS, WHNEPIR.
3 1470 FEAL BT A © AL 5 ERBA TR AR A IR A 5 SCRERRA v1.0
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root@wanghuo:
NAME TYPE MOUNTPOINTS

mmcb1kO 2 disk
Emmcblk@pl : part

mmcblkOp2 : part
mmcblkOp3 - part
mmcb1lkOboot0 - disk
mmcblkObootl : 64 disk
Zramo - : disk
root@wanghuo:
root@wanghuo:

Hr/dev/mmeblk0p2 72 A 3177 X, L2 RN 2 ) boot, /dev/mmcblkOp3
R RGr X, AR IR 2 rootfs. F2 FRIATTEE - boot 77 X B
W% S

R T E AT e WAL S 2B R, FRATT15EE I uname -a BF — TR
ABIWAZIRAZ Z D, W F B s, °TLCE 224987 N AZ AR 2 5.10.110,3% T k3K
ITEE e — N WAZARA N 5.10.160 1.

root@wanghuo:~# uname -a
Linux wanghuo 5.10.110-wanghuo #1 SMP Tue Feb 27 09:24:00 UTC 2024 aarch64 aarch64 aarch64 GNU/Linux

2 e ER B WAL SR 44 7
K boot 7> X HH, EERIAFNE, #ENZIFMATMAE, Bk
RS2 T ES N 221 R En, SEhrgEan T s,

root@wanghuo:~#
root@wanghuo:~# mount /dev/mmcblkOp2 /mnt/
root@wanghuo:~#
root@wanghuo:~# cat /mnt/extlinux/extlinux.conf
# Generic Distro Configuration file generated by OpenEmbedded
LABEL WangHuo
KERNEL /Image
FDT /rk3588-5053-x0-1inux.dtb
INITRD /core-image-minimal-initramfs-prj5053.cpio.gz.u-boot
APPEND root=/dev/mmcblkOp3 rw rootwait rootfstype=ext4 earlycon=uart
8250, mmio32,0xfeb50000 console=ttyFIQO irqchip.gicv3_pseudo_nmi=0 rootdelay=
30
root@wanghuo:~# |j

PATREWH 2 I FH B W AZ S 44 52 Tmage, HALEALT BR300 X TE H 3k
&, HSB A IANBUER /mnt B3R, & H 3 MEA e, T ERs.

5157 PR P A © AL 5 BERL A BB i A4 B 22 ) SCR A v1.0
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root@wanghuo:~# ls /mnt/

backup.conf
core-image-minimal-initramfs-prj5053-20240809060221.cpio.gz
core-image-minimal-initramfs-prj5053-20240809060221.cpio.gz.u-boot
core-image-minimal-initramfs-prj5053.cpio.gz
core-image-minimal-initramfs-prj5053.cpio.gz.u-boot

extlinux

Image

Image-5.10.110-wanghuo

Module.symvers-5.10.110-wanghuo

rk3588-5053-x0-linux.dtb

System.map-5.10.110-wanghuo

root@wanghuo: ~#

root@wanghuo:~# [j

2L AT S AT B Y A% S Tmage .

3085 scp A AT WAL SIS B B B &, B0E 5 LRI
TR AIALE, P ep RIRE R, HalAME—, REREESIH AT L. REH
ARGt

475Gt EH )G, W ssh GG, AT vanme -a and, A LLERZEATE

117 5.10.160 FAS T A RZ SCH:, Ui BAFRATT I & 42 e Dh 1K) .

root@wanghuo:~# uname -a
Linux wanghuo 5.10.160-wanghuo #2 SMP Tue Aug 13 14:16:25 CST 2024 aarch64 a

arch64 aarch64 GNU/Linux
root@wanghuo: ~#

23 gEWIER

RTINS ET, i 7R e i (LB BEHRT, AEWE
R, BRI EARS BN, FiiEE.

2.3.1 JRFS3REN

XFF Rockehip “F- 65, UsAdibkan T
https://github.com/rockchip-linux/kernel/tree/develop-5.10
XFF Phytium V£, 752 AL R IREL

1671 PR P A © AL 5 BERL A BB i A4 B 22 ) SCH RS v1.0
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232 wmFZHR

1 A& U PR &

MBI N ZIES fS, NS RAR H R, AR R s & 8 SO — e
arch/armé64/boot/dts/¥§ ¥ | i, #anF AT LA Rockehip A, o i5 & W ST AL T
arch/arm64/boot/dts/rockchip H & . fEX EFATULZ H R T rk3588-linux.dtsi 3L
EouB, FTIT s, BEA T AR

r: fiq-debugger {
ompatible =
rockchip, serlal id =
rcckchlp wake-

rockchtp,l
rockchip,baudrate = <1152
interrupts = P 1
pinctrl-names =
pinctrl-08 = <&uart2mo
status = :

A LUFE 2 fiq_debugger 17 s FPIRES (status) % okay [1], WA TAAELEH
XA AL TR disable 45, HARMERLRZ 45 status J& VIR 2y disabled”,
BEJERINAT

fiq_debugger: fiq-debugger {_

compatlblc = [
rochhlp cerlal id =

rockchlp baudratc ===1152
interrupts = = PI
pinctrl-names =

pinctrl-0 = &u

status = -

BUGEZ )G, MEANZRER, LR dtb X
2. B BB LA

BB AT M A% SO R R R — FE R, B SERAE SR B SR N AR
JE AR JA B SO RE 5 228 e i) B R SR A4 7 VAL L, i K T (1 v e W SO
P LRI R B B S, e ER Rt

BT 2% 22 B E#e.

2.4  Initramfs JFiz

initramfs (initial RAM filesystem) s& —FiH 151 % Linux W BIHILE S R
Gt EE%?E'?I%Lﬁ*fﬁ?’ﬂﬂkﬁﬂﬁi#%?ﬁ, FE R TAE AR s T w5
(IR B A% PP A H A EE R BT, DAME BRI HE R A IR S R 4.

8177 PR P A © AL 5 BERL A BB i A4 B 22 ) SCH RS v1.0




ERFE
UCAS BB RGUT T v1.0

241 EZERH5FERE

A FE 2 initramfs 125 H S RER 12

1.0 T8 grub (F 4, FEED grub.cfg SC4F, HA T 304> X EF/BOOT
o R EEEA initramfs, R 7 inited I—ATH # FRHERBRESTLL, R
KR .

root@wanghuo: /mnt/EFI/BO0T# cat grub.cfg

# Automatically created by OE

serial --unit=0 --speed=115200 --word=8 --parity=no --stop=1
default=WangHuo 0S

timeout=10

menuentry ‘WangHuo 0S'{

linux /bzImage LABEL=WangHuo 0S root=PARTUUID=84cf7a32-2299-497b-9c6d-31leedd
772591 rootwait isolcpus=2 console=ttyS0,115200 console=tty0

#initrd /core-image-minimal-initramfs-intel-corei7-64.cpio.gz

}

root@wanghuo:/mnt/EFI/BO0T#
root@wanghuo: /mnt/EFI/B00T# i

RS BE initramfs, HFEA inited IE—ATH) # ZREEBRALT, WF
KRR o

root@wanghuo:/mnt/EFI/BO0T# cat grub.cfg

# Automatically created by OE

serial --unit=0 --speed=115200 --word=8 --parity=no --stop=1
default=WangHuo 0S

timeout=10

menuentry ‘'WangHuo 0S'{
linux /bzImage LABEL=WangHuo 0S root=PARTUUID=84cf7a32-2299-497b-9c6d-31leedd
77a591 rootwait isolcpus=2 console=ttyS0,115200 console=tty0

initrd /core-image-minimal-initramfs-intel-corei7-64.cpio.gz

}

root@wanghuo: /mnt/EFI/BO0T#
root@wanghuo: /mnt/EFI/B00T# [

2.0 T A U-boot H1°F &, W2 Rockchip H1iE, 75 EAEEL extlinux.conf
SAFNES, ZEH initramfs (135, X ZHE INITRD B—ATH # FRAERE AT
PLAN T BB o
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root@wanghuo:/mnt/extlinux#
root@wanghuo:/mnt/extlinux# cat extlinux.conf
# Generic Distro Configuration file generated by OpenEmbedded
LABEL WangHuo
KERNEL /Image
FDT /rk3588-5053-x0-1linux.dtb

#INITRD /core-image-minimal-initramfs-prj5053.cpio.gz.u-boot

APPEND root=/dev/mmcblkOp3 rw rootwait rootfstype=ext4 earlycon=uart
8250, mmio32,0xfeb50000 console=ttyFIQO irqchip.gicv3_pseudo_nmi=0 rootdelay=
30
root@wanghuo:/mnt/extlinux#
root@wanghuo:/mnt/extlinux#

{#HE initramfs ()15, W75 INITRD BS—ATRIHM # F&r2=matnl L~ E
FrRo

root@wanghuo:/mnt/extlinux#
root@wanghuo:/mnt/extlinux# cat extlinux.conf
# Generic Distro Configuration file generated by OpenEmbedded
LABEL WangHuo
KERNEL /Image
FDT /rk3588-5053-x0-1linux.dtb
INITRD /core-image-minimal-initramfs-prj5053.cpio.gz.u-boot
APPEND root=/dev/mmcblkOp3 rw rootwait rootfstype=ext4 earlycon=uart
8250, mmio32,0xfeb50000 console=ttyFIQ0 irqchip.gicv3_pseudo_nmi=0 rootdelay=
30
root@wanghuo:/mnt/extlinux#
root@wanghuo:/mnt/extlinux#

ﬁD%EPhy‘uum 1, B R, BT 5 U-boot TR, FH
Hh RIS usb JB 3 R G I

1> ea . £ ' q
000000 004.dth;t "30 core. cpm qz u-boot /
usb_boot ole:ttyAMAl,llSZOD early 1,0x280010 nit=/sl olcpus=2,3 FROM=usb

[@sb_Load= usb Start;fatload usb 0:1 9010 ﬂmc Ulmage; fatload usb [ ftzaw cl b7 fat. 1«acl usb 0:1 96000000 core.cplo.gz.u-boot ] 2
Gsb_root bootargs—console—ttyANAL, 115200 earlycon=pl011,0x28001000 init=/sbin/init root=/dev/sda2 rw rootwait FROM=-usb root /
[asb_root load-usb start;fatload usb 0:1 $0100000 TTmage;fatload ush 0:1 95000000 EL2004.dth |
vendor=phytiun

Environment size: 2379/4092 bytes

HAIA A & usb_load, HLEETLIGAH 1, 28 initramfs KM,
"] PLE 3% 2 & 5 o 2l i fatload usb 0:1 96000000 core.cpio.gz.u-boot, ¥
initramfs 2 2 A A2 [ A7 B o SO R N AZ R sh 2805 & E K 3R
5348 & usb_bootargs; M3 EAF & usb_root load, Wt /&#7 kI 2, H&2E
H initramfs FfEOL, 7T LAE BB WA LA initramfs. %15 G0 ) N 1 B
ZHE R E B AR & usb_root_bootargs. FJ5 FATIEIT U-boot 53 R4
FIE %, %% usb load B usb root load Ft P LA, AR w] DL H Il X —
BRI ATIE . XTLE usb_load 1 usb_root load /NI AR & N 25 1) 22 53 il fe L
B, A ERICNZE ShSE A E R

242 P4 initramfs

1 initramfs /& .cpio. gz. uboot CAF A% XY, H an AT B SC A 2

core—image—minimal—initramfs—tb-rk3588x. cpio. gz. u—boot, MUK J7 =\ fif
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Jao
1. B4R fF— 1 core-image-minimal-initramfs—tb-rk3588x. cpio. gz. u—boot
SCAF AT 64 7751 u-boot 5B, ¥ HARAEH] output file SUAFH. WF a4 P
7N o

dd if=core—image—minimal—-initramfs—tb-rk3588x. cpio. gz. u—boot of=output file bs=1
count=64

PATE )R, A HRSHIE > output_file 3CfF

2. FEHEHT 64 FT uboot JG4E, AT P S

dd if=core—image—minimal—initramfs—tb—rk3588x. cpio. gz. u—boot
of=core—-image—minimal—-initramfs—tb—-rk3588x. cpio. gz skip=64 bs=1

PATRE, REHFESH— core-image-minimal-initramfs—tb-rk3588x. cpio. gz X 4
3. IR SR N, gz SCAF

gunzip core—image—minimal—initramfs—tb—rk3588x. cpio. gz

AT % J§ , core-image-minimal-initramfs—tb-rk3588x. cpio.gz X £ & A K
core—image—minimal—initramfs—tb—rk3588x. cpio JiF 4k I 4

4, AT T Ay A E VAR S core-image—minimal-initramfs—tb-rk3588x. cpio 24
FEROCCAF BRI H s, X BERAHT H B 17— tmp H 3%, K HARBUE AT tmp
Hd

sudo cpio —idm —directory=. /tmp < core-image-minimal-initramfs—tb-rk3588x. cpio
5. BHCL T A

BEN tmp H 3%, B E, JHGITE, RITEJE RIS new. cpio (RAFE] E—Z H %,
T2 ur.

sudo bash —¢ " find . -depth | cpio =0 > ../new.cpio’

6. R4 3C 1T

BENEAT R STAF new. epio FHERI A=K, $HAT AT dr & IR 46 301

gz1ip new. cpio

PAT5ESE, new. cpio & E4E R new. cpio. gz I

7. ¥N uboot64 FATHILAFR, HATII AL

cat output_file new.cpio. gz > new. cpio. gz. u—boot

PAT 78 J5 = A iR A BRAME UG I new. cpio. gz. u-boot CAF.

8. 447

AT W N @ 4, 48 new.cpio.gz.uboot B M JR R M X fF H T
core—image—minimal-initramfs—tb—rk3588x. cpio. gz. u—boot.

mv new.cpio. gz. u—boot core—image—minimal—-initramfs—tb-rk3588x. cpio. gz. u—boot
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n R initramfs s .cpio.gz 3 F ., H 0 AT W 3 R
core-image—minimal—-initramfs—tb-rk3588x. cpio. gz, RFFEZSN Fik 3, 4,
5, 6, 8%

Axd 8 BIRN Z AT B fir 2 2

mv new. cpio. gz core—image—minimal—initramfs—tb—rk3588x. cpio. gz

B G S % 2.2 OB sy,

25 AEREHEHIER

N B S S EME L, MR GAE R s S 9%, 77 EE B0 R B 3 3
PENZS, FHRINI B, BEiES% 221 BascffEs.

1.2 %4 FH grub.cfg J& 2 SCAF IS0 o

Bl x86 “F-& M, W FEFTR, WA EE3N, N E B
1 Frg M N 2E, HinJa shSEORAEZAT R B IAT: WA RIE R G LI ER
RIEAEN T B, TR EAZ S 2 Frigm N, BnE shZ80EZAT KRN
AT

menuentryv 'WanaHuo 0S'f{
linux /bzImage LABEL=!

initrd /core-image-minimal-initramfs-intel-corei7-64.cpio.gz

menuentrv 'install'{
linux /bzImage LABEL=

initrd /core-image-minimal-initramfs-intel-corei7-64.cpio.gz

2. 24008 H extlinux.conf J& a1 S04 B 1/ 5
WTrEFIR, fEBUEELRR A —IT NS, el sz, |
%&%Ei7TT5Kfji‘bDEt s WMHLEHE MRS, AR HE SEBr i U AE X BT .

tr
LABEL WBngHuc
KERNEL /Image
FDT /rk3588-firefly-itx-3588j-mipi101-M161614-BE45-Al.dth
INITRD /core-image-minimal-initramfs-tb-rk3588x.cpio.gz.u-boot

APPEND root=/dev/mmcblkep3 rw rootwait rootfstype=ext4 earlycon=uart8256,mmio32,0xfeb56000 console=ttyFIQe irqchip.gicv3_pseudo_nmi=6

3.7 EAE U-boot Pr BUE BEGA AR B HIIH L.
NN, S Sk TR B2 U-boot B Bolid usb 531 RGN AR 5h 2
B, WEREIINENSE, BEERAZAT K EEIMET

tftp_bootargs=console=ttyAMAl, 115200 earlycon=pl01l,0x28001000 rdinit=/sbin/init rw isclcpus=2,3 FROM=tftp

tftp load=tftpboot 90100000 ulmage;tftpboot 95000000 ft2004.dtb; ftpbcat 96000000 core.cpio.gz.u-boot

[Gsb bootargs=console=ttyAMAL, 115200 earlycon=pl011,0x28001000 rdinit=/sbin/init rw isolcpus=2,3 FROM=usb |

fusb_load=usb start;fatload usb 0:1 90100000 uImage;fatload usb 0: l 95000000 £t2004.dth;fatload usb 0:1 96000000 core.cpio.gz.u-boot

usb_root_bootargs=console=ttyAMAl,115200 earlycon=pl011,0x28001000 init=/sbin/init root=/dev/sda2 rw rootwait FROM=usb_roct
|usb_root_load=usb start;fatload usb 0:1 90100000 uImage:fatload usb 0:1 95000000 ft2004.dtb
vendor=phytium
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3 BRF L

AREHAERIRAGE LA IF R Ta) H K hello BB PR AR ZAEEAE R 585 30
Ja B Bl nE.

3.1  hello &k

1AE R G A5
HENEIR RS /ust/sre/kernel H 3k, WERMmMBENRE, W R,
cd /ust/src/kernel
make prepare
make scripts
EE: AR HITE, DUEMAREIT 7, BRIERARSA G KAE TN
A2
HHTRE T RGRI R A B AE AR
HHr A T RGRIR A B AR
HHHAE TR RS, TR MR SR B .
W MR RGE MAGIAS RAENA, g,
PA_E AR 00T 5 22 14 4% 2 PR 5

2. G AR RAND

X BLFRAT LA B hello #EHURET, BLEFRATHEREAAD hello.c FIXT R 1)
Makefile SC4-#% U1 3] & 4t ff)/home/root/module H 3%, BAHARXAPMHFHEHE 1.
b hello.c AZUTR .
#include <linux/init.h>
#include <linux/module.h>
#include <linux/kernel.h>

#include <linux/printk.h>

MODULE_LICENSE("GPL");

MODULE AUTHOR("wanghuo");

MODULE DESCRIPTION("TEST module.");
MODULE_VERSION("1.00");
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static int __init hello_init(void) {
pr_info("hello world!\n");

return 0;

static void __ exit hello_exit(void) {

pr_info("goodbye world!\n");

module_init(hello_init);

module_exit(hello_exit);

Makefile 2541 F
ifneq (S(KERNELRELEASE),)
obj-m := hello.o
else
SRC ?= /lib/modules/$(shell uname -r)/build
PWD := $(shell pwd)
default:
make -C $(SRC) M=$(PWD) modules
endif

clean:

rm -rf .tmp_versions modules.order .tmp_versions .*.cmd *.0 *.ko *.mod.c *.mod *.symvers
P RIAN G AR IARAD , 75 Z24E/home/root/module H % N AT make 4,
ZERUTN B PR .

root@wanghuo:~/module# pwd

/home/root/module

root@wanghuo:~/module# 1s

hello.c Makefile

root@wanghuo:~/module# make

make -C /lib/modules/5.10.0-wanghuo/build M=/home/root/module modules
make[1]: Entering directory '/lib/modules/5.10.0-wanghuo/build’

CC [M] /home/root/module/hello.o

MODPOST /home/root/module/Module. symvers

CC [M] /home/root/module/hello.mod.o

LD [M] /home/root/module/hello.ko
make[1l]: Leaving directory '/lib/modules/5.10.0-wanghuo/build’
root@wanghuo:~/module#

FATAT LA R4 T hello.ko BEHSCAT:, PG HATINEZAELLL, 4T insmod
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hello.ko, #5%un T~ EATR.

root@wanghuo:~/module# insmod hello.ko
root@wanghuo:~/module# lsmod
Module Size Used by
hello 16384 0
xt MASQUERADE 16384 3
iptable nat 16384 1

0

1gb 212992
x86_pkg temp thermal 16384 0
root@wanghuo:~/module# dmesg

[ 6608.599559] hello world!
root@wanghuo:~/module#

T AT 1smod 74, BHRIFATINEL T hello £ @ITHAT dmesg 2,
%ﬁﬂ@ﬁ?mmemmE@oLﬁ%&ﬂﬁﬁ%ﬁﬁ%ﬁ&%o

B2 N ORI LA L HAT rmmod Ay E A, W KR
root@wanghuo:~/module#
root@wanghuo:~/module# rmmod hello.ko
root@wanghuo:~/module# lsmod
Module Size Used by
xt MASQUERADE 16384 3
iptable nat 16384 1

igb 212992 0
x86 pkg_ temp thermal 16384 0
root@wanghuo:~/module# dmesg

[ 6608.599559] hello world!

[ 6938.154824] goodbye world!
root@wanghuo:~/module#

AT Ismod Ar, KIMELEAF hello BB [ L dmesg fr s, W
PLE B E1 25 ) B 3T B R {5 2. goodbye world! . 1X 15 BH AT T £ 45
EH I T

32 EREME

B, KRR R BN T 3hnE i U1 $)/1ib/modules/$(shell uname -r)
H3x ', $(shell uname -r) 3 AT — T AT LLE L EAR N EE, Bl an 3Rt 2
5.10.110-wanghuo. I H CLAIFLERFE DLEIA H 3N 1 extra Hx, BRI H
CURTEE — > XAl FH I AR A2 T8 H 3%, Bl an F AR AT hello.ko # U1 2|
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/lib/modules/5.10.110-wanghuo/extra H 3%, A5 /£ £ — % H %, W5t &

/lib/modules/5.10.110-wanghuo H & N, $H4T depmod -a fi74>, HHTAEK— F
Fr A BRI OC R R B PR

root@wanghuo:/1ib/modules/5.10.110-wanghuo/extra# ls

hello. ko

root@wanghuo:/lib/modules/5.10.110-wanghuo/extra# cd ../

root@wanghuo:/lib/modules/5.10.110-wanghuo# ls

build modules.alias modules.builtin.alias.bin modules.dep modules.order modules.symbols.bin

extra modules.alias.bin modules.builtin.bin modules.dep.bin modules.softdep source
kernel modules.builtin modules.builtin.modinfo modules.devname modules.symbols
root@wanghuo:/1lib/modules/5.10.110-wanghuo# depmod -a
root@wanghuo:/lib/modules/5.10.110-wanghuo#

SRIGHEN RS Jetc/modules-load.d H 3%, Hr# hello.conf XXfF, . &4
2344 - .conf WY AT SN E DA AL A = —FF . filan, iR 2 abede ko
B, WFEE5HEE abede.conf LA

7E hello.conf A B H M A % hello. 7] LR A echo hello > hello.conf 5 7,
WA PR vim $TI ST iR 1 07 20 Sz, ST BLIHT IR PN 25 0 A EE N 4%
MBS 44 7, BN, WSR2 abede.ko HEHL. JUI T 2E7E abede.conf SCAH HLHTHY

W% abede. W1 R BN

root@wanghuo:/etc/modules- load. d#

root@wanghuo: /etc/modules-load.d# 1s

fuse.conf hello.conf openvswitch.conf
root@wanghuo:/etc/modules- load. d#
root@wanghuo:/etc/modules-load.d# echo hello > hello.conf
root@wanghuo:/etc/modules- load. d#
root@wanghuo:/etc/modules-load.d# cat hello.conf

hello

root@wanghuo: /etc/modules-load. d#

root@wanghuo: /etc/modules-load.d# reboot]j

BAEF RS, ALY 3 INEIRAFE € MR T, WNER.
root@wanghuo: ~#
root@wanghuo:~# 1lsmod

Size Used by
1613824 0
dhd static buf 16384 1 bcmdhd
openvswitch 135168 ©
nsh 16384 1 openvswitch

nf_conncount 36864 1 openvswitch

hello 16384 ©

root@wanghuo: ~#

root@wanghuo:~# dmesg | grep hello

[ 4.180397] hello: loading out.si-tree module taints kernel.
[ 4.180866] hello world!

root@wanghuo: ~#

RREARGEGFEBWER, WAL DFEkAEIEE 2N T hello BBk
AL EE AN R BT ED 1A 5 S XU BRATIE RS SN B 3)
INEBATRIRER Q2 fih 1
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