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- |

KD %R1F

1.1 FERIFEERE
FHLR G HEFFH H Ubuntu >= 20.04 FIRA .

1.1.1 &wiFSFMTHIAE

MAFFEE H FEFREURK3588 R4 1% T.H: \\192.168.1.202\ % F T HA\2.

Fr & T A \RK3588\gcc-arm-9.2-2019.12-x86 64-aarch64-none-linux-gnu.tar.xz.

NS HAE linux RGN, oS

tar xpvf gcc-arm-9.2-2019.12-x86 64-aarch64-none-linux-gnu.tar.xz

T # USB Bk 5 1 e FNEK S F2 7 S04
\\192.168.1.202\% A T HA\2. 74 T E\RK3588\RkDevTool.
HH R

F—— RKDevTool Release v2.96
F—— Language

F— Log

L— bin

driver

rockdewv

T

B [-1: RkDevTool H 3¢

T be 5 IIFR T SCAFIAE rockdev H 3k Fifl. X

2



F1E KRGHEF 1.2 U-Boot

RKDevTool Release v2.96\RKDevTool.exe f£f7, &E# USB &k H
W, AT AR 1-1 Fros.

1.1.2 U-Boot {XFB %

U -Boot Y5/ 711X H :
http://192.168.1.202:8888/rk3588/uboot.git

H git 12 N #:

git clone http://192.168.1.202:8888/rk3588/uboot.git

1.1.3 Kernel X3 T %}

kernel ARG AEIX B
http://192.168.1.202:8888/rk3588/kernel.git
H git 72 N #:
git clone http://192.168.1.202:8888/rk3588/kernel.git
HER IS LLE, HRE T B FR:

S tree -d rk3588 -L 1

rk3588
F—— gcc-arm-10.3-2021.07-x86 64-aarch64-none-linux—-gnu
F—— kernel
L— uboot
B 1-2: ARG H 45
1.2 U-Boot

1.2.1 U-Boot %®i%¥

F R T A 2 4 18 U-Boot :
./make.sh sytc

G 1A B SCAT 42 uboot.img .



FT1E ROREF 1.3 Kernel

1.2.2 U-Boot ki A&E

U-Boot £ & BRI 3T ENBATA B AIARCA S, il -

ON=0x00, OFF=0x00

vdd_gpu_s0 750000 uv

vdd cpu_lit s0 750000 uv

vdd _log_s0 750000 uv

vdd _vdenc_s0 init 750000 uv

vdd ddr s0 850000 uv

(SYTC boot version: 1.0 )

get vp0 plane mask:0x5, primary id:2, cursor plane:-1, from dts
get vpl plane mask:0xa, primary id:3, cursor plane:-1, from dts
get vp2 plane mask:0x140, primary id:8, cursor plane:-1, from dts
get vp3 plane mask:0x280, primary id:9, cursor plane:-1, from dts
Could not find baseparameter partition

Model: Rockchip RK3588 SYTC Board

B 1-3: U-Boot N RAS

R RATH A I, fF BB T . XEAE. KRS A
e AT RBEORN R R IE A 1.0 TFaG. TR T SREER—
B MFATIG BINERAR S . BAFMBEOT S, R ER IR S .

U-Boot [JIRAS/E include/configs/sytc rk3588.h BEL:
include/configs/sytc rk3588.h:

#define SYTC BOOT MAJOR VERSION 1
#define SYTC BOOT MINOR VERSION 0

A/ 1-4: &4 U-Boot it A5

1.3 Kernel

1.3.1 kernel Z®i¥

kernel %
. /make.sh

G 19 25 BRI SO 41T H 33T Y boot.img



F1E KEEE 1.4 B& R

1.3.2 Kernel fi &S

N T NIRRT, ENZARISE init/main. c PG T AFA S
HIFTEN

init/main.c:start_kernel()

pr notice("%s", linux banner);
pr_notice ("SYTC Linux version: %d.%d (%s)",
CONFIG SYTC MAJOR VERSION, CONFIG SYTC MINOR VERSION, UTS VERSION) ;

early security init();
setup arch (&command line) ;

B [-5: Kernel fiA S

FEJR B RE BT Bl AT A ERRRAS S, il

.947325] Booting Linux on physical CPU 0x0000000000 [0x412fd050]

.947345] Linux version 5.10.110 (user@DESKTOP-8539AN4)

.947359] SYTC Linux version: 1.0 (#14 SMP Mon Mar 18 15:58:58 CST 2024) )
.954751] Machine model: Rockchip RK3588 SYTC Board

.954811] earlycon: uart8250 at MMIO32 0x00000000feb50000 (options '"')
.008442] printk: bootconsole [uart8250] enabled

= O Oo|lo|o O

B 1-6: Kernel itA 5 7~

RA S BN 5 U-Boot ) —FE. 7 22 B0 T7 72 301
arch/armé64/configs/rk3588 sytc de fconfigH:
arch/arm64/configs/tk3588 sytc defconfig:

CONFIG_SYTC MAJOR VERSION=1
CONFIG_ SYTC MINOR VERSION=0

B 1-7: 1254 Kernel A5

1.4 ZERCE

U-Boot #1 Kernel 1 F F#l /& boot.img HH ) DTB 4. 15 & #3044 M
XA A



BIE REEF 1.5 rootfs.img 15 2%

arch/arm64/boot/dts/rockchip/rk3588-sytc.dts:
/dts-vl/;

/* #include "rk3588-sytc-hrgz.dtsi" */
#include "rk3588-sytc-evb.dtsi"

/A
model = "Rockchip RK3588 SYTC Board";
compatible = "rockchip,rk3588-sytc", "rockchip,rk3588";

chosen: chosen {
bootargs = "earlycon=uart8250,mmio32, 0xfeb50000 console=ttyFIQ0
irgchip.gicv3 pseudo nmi=0 root=PARTUUID=614e0000-0000 rw rootwait";

}i

&fig debugger {
rockchip,baudrate = <115200>;
}i

B [-8: dts N

HEE, B2l include $84 I ABIMISCAE . Bt B FF46 i
WM rk3588-sytc-evb.dtsi EflFHFEmB— N XM, A5 include
B WVERPEER rk3588-sytc—hrgz.dtsi —Ff.

1.5 rootfs.img 1£24

rootfs.img #& —> extd LA RGNS, WTLLEIE mount 977 itk
BENRG FPIHATIES BT XA 4 IR R LN, BBt 7
FIRE SRR I . X BRI SO S R R, iR TR B S R G A
FRE B A extd HIFT ST,

A LASZ R I D BREEAT 1B 2L

(1) K rootfs.img FEE B R LT, -

sudo mount -o loop rootfs.img /media

(2) # rootfs [P 2 1 K

sudo mkdir rootfs
sudo cp -a /media/* rootfs/

sudo umount /media

(3) chroot | rootfs [ 31 RSt



F1E KEEE

1.6 AT B A XM

sudo
sudo
sudo

sudo

mount -o bind
mount -o bind
mount -o bind

chroot rootfs

(4) ZEH P,

apt-get update

/proc rootfs/proc
/dev rootfs/dev
/sys rootfs/sys
/bin/bash

il

apt-get install tcpdump

(5) AP LU, TR SR Y chroot P43

apt-get clean

exit

(6) E#L bind 1 XM R G-

sudo umount rootfs/proc

sudo umount rootfs/dev

sudo umount rootfs/sys

(7) EFITEXIF RS

IMAGE SIZE MB=$(( $(sudo du -sh -m rootfs | cut -f1) + 300 ))

dd if=/dev/zero of=rootfs.img bs=1M count=0 seek=${IMAGE_SIZE_MB}

sudo mkfs.ext4 -d rootfs rootfs.img

RS B root FH P& ERIAAZ  [root s

1.6 FITEHEH

2% RKDevTool Release v2.96\bin H 3% 1) mkupdate.bat JHIA

mklink /J Image

..\..\rockdev

Afptool.exe -pack ./ Imagel\update.img

RKImageMaker.exe -RK3588 Image\MiniLoaderAll.bin Image\update.img update.img \

-0s_type:androidos

rem update.img is new format, Imagel\update.img is old format, so delete older one

del Imagel\update.img

pause



F1E KRGHEF

1.6 AT B A XM

FT 4533 update.img 7£ 3L B package-file SCAF4% i -

# NAME Relative path
#
#HWDEF HWDEF

package-file package-file
bootloader Image/MinilLoaderAll.bin

parameter Image/parameter. txt

#

# if uboot.img is fit, uboot.img had include uboot and trust,
# so ignore trust.img

# file Image/uboot.img

# Image/uboot.img: Device Tree Blob version 17
#

# trust Image/trust.img

#

uboot Image/uboot.img

misc Image/misc.img

#resource Image/resource.img

#kernel Image/kernel.img

boot Image/boot.img

rootfs Image/rootfs.img

recovery Image/recovery.img

oem Image/oem. img

userdata:grow Image/userdata.img

# EE N backup 4R XHRAEEH (update.img)

# SELF RA#F, R-AHEXH (update.img) E &

# EAERAZXHE, TN SELF XHHAE, EELIHELFHITE
# EREAFEXMR, THE SELF XHFHAA.

#backup RESERVED

#update-script update-script

#recover-script recover-script

L # JF SR IAT 2 R . IT RSO ZEE R U LA

o {714 update.img [ {0 FEEE, AHEHFA—EE2HXFAH, 7]
&4 package-file SCfF, REANETHR I 73 X Fo i, XAERT DLl T2

(update.img ) ) K/,

e package-file H' recovery.img @R AT W ZH1E, A 41E Recovery 15l
T, N T TR T recovery.img 3R A LS B0 T HAR 2 X i
IEHTHR R, 1% X AT normal RGN, BY, 44T update
A A I 2 ekl update.img FH L R FT L recovery.img, £ A N
T2 recovery 43X, Tk Recovery BT HoAth 43 X [FE 4.



F1E KEEE 1.6 AT B A XM

e misc 7 X AW LI update.img 1, BMEEFT B L, BSETRK
P2 Hpom 2R iy 20 T 208 1% 03 X, BIME TR 1 mise 73X, THR TG
recovery FEFFATISSIE A misc 73 X H BT AT i) % S H, TR BUEA
FITRAR 45 R

o AN update.img JH AN ELE flash H1 (1] userdata 73 [X, WIFFZLRIUE
package-file HHHEA{ULFE userdata.img # 4T %, JREDE TR F L
RGN, TG P EfE oem BY userdata 43 [X mount A1)
1 SD REL U RS, AT LAFT 4 userdata.img, M IfIX userdata 75 [X
HAT T . FHR5E G 2% userdata 43 [X 55T resize #1F -



fEftiEn

2.1 LR

RGHEAWHANMI, —ANEMN SOC BRI, — M PCIE 4% RTL81111 it
SR I . AfATTE TP HuhEBC & SCHF &2 Jete/network/interfaces.d T Y ethO
Al ethlo HXPRIC R T RR:

4452 11 Uitz BRI AL
ethO st gmac™ 192.168.1.80
ethl r8168 192.168.2.80

& 2.1: MR RN K &R

W ) MAC Hitik 22523 A uboot FIIAEEAR & R 3R AL, {HJZ ethl 72 M peie
HORI, #A dts &, B MAC bt T EAE., BARNTIEESE
/etc/network/interface.d/ethl A pre-up 5 H script A4 .

*}ﬂﬁj‘/&\ ethtool -i ethO | grep driver ﬁﬁo
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E28

CXigds

2.1.1 EENTS

&gmacO |

/* Use rgmii-rxid mode to disable rx delay inside Soc */

phy-mode = "rgmii-rxid";
clock in out = "output";

snps, reset-gpio = <&gpio4 RK PB6 GPIO ACTIVE LOW>;
snps, reset-active-low;

/* Reset time is 20ms, 100ms for rtl8211f */
snps,reset-delays-us = <0 20000 100000>;

pinctrl-names = "default";

pinctrl-0 = <&gmacO miim
&gmacO_tx bus2
&gmacO_rx bus2
&gmacO0_ rgmii clk
&gmacO_rgmii bus
>

tx delay = <0x43>;
/* rx_delay = <0x3f>; */

phy-handle = <&rgmii phy>;
status = "okay";

B 2-1: gmac0 79 3

2.1 W%

VER snps, reset-gpio XA gpio, ‘EieEEE] PHY & F ) E AL E
B, R R EN R FEE R T — . AAh, IR IR TR AR E S
AL X ) £x delay Ml rx delay. delay PR —fIb 75 20k

phy-mode X /M2

phy-mode & X

rgmii tx,tx HPAN Y B
rgmii-id  tx, rx AP IH %
rgmii-txid R % tx delay
rgmii-rxid ~ H % rx delay

% 2.2: phy-mode %

2.1.2 PHY FEFHE5FIK

IRANHRAE T I B T A4 U8 0, B12: /sys/bus/mdio_bus/devices/stmmac-
0:01, HH stmmac-0:01 K7~ gmacO 1) PHY Huihbs2 1.

11



B8 HMAEO

2.1 M &

2.12.1 EFFE

cat /sys/bus/mdio _bus/devices/stmmac-1\:01/phy registers

2122 BEHEF:HF

B4, ££ reg0 5 A 0x8100:

echo 00 0x8100 > /sys/bus/mdio bus/devices/stmmac-1\:01/phy registers

2.1.3 Hith 25M B4
X} gmacO:

&gmacO {
/* Use rgmii-rxid mode to disable rx delay inside Soc */
phy-mode = "rgmii-rxid";
clock in out = "output";
snps, reset-gpio = <&gpio4 RK PB3 GPIO ACTIVE_ LOW>;
snps, reset-active-low;
/* Reset time is 20ms, 100ms for rtl8211f */
snps, reset-delays-us = <0 20000 100000>;

+ pinctrl-names = "default";
+ pinctrl-0 = <&gmacO miim
+ &gmacO_tx bus2

+ &gmacO_rx bus2

+ &gmacO rgmii clk
+ &gmacO_rgmii bus
+ &eth0 pins>;

tx delay = <0x45>;
/* rx _delay = <0x43>; */
phy-handle = <&rgmii phy>;
status = "okay";
bi
&mdioO {
rgmii phy: phy@l {
compatible = "ethernet-phy-ieee802.3-c22";
reg = <0xl1>;

s clocks = <&cru REFCLKO25M ETHO_ OUT>;

12



FB2E HHEEH 2.1 4%

Xt gmacl:

&gmacl {
/* Use rgmii-rxid mode to disable rx delay inside Soc */
phy-mode = "rgmii-rxid";
+ clock in out = "output";
snps, reset-gpio = <&gpio3 RK PB2 GPIO ACTIVE LOW>;
snps, reset-active-low;
/* Reset time is 20ms, 100ms for rtl8211f */

snps, reset-delays-us = <0 20000 100000>;

+ pinctrl-names = "default";

s pinctrl-0 = <&gmacl miim

+ &gmacl tx bus2

+ &gmacl rx bus2

+ &gmacl_rgmii_ clk

+ &gmacl_rgmii bus

+ &ethl pins>; tx delay = <0x45>;

/* rx _delay = <0x43>; */
phy-handle = <&rgmii phy>;
status = "okay";
bi
&mdiol
rgmii phy: phy@l {
compatible = "ethernet-phy-ieee802.3-c22";
reg = <0x1>;

s clocks = <&cru REFCLKO25M ETHO OUT>;

2.1.4 RGMII LRI

IHIT /sys/devices/platform/fe150000.ethernet 1 /sys/devices/platform/fe1c0000.ethernet
RN phy b scan SRIAFELERE . FHAET R IR INEL

i phy 1b scan TRHEAMEI—ANE O, 253 —AHAEMER, 72
T JRIE L 1000 SRATH:

13



FB2E HHEEH 2.2 Camera

echo 1000 > phy 1lb scan

R 25 RACE 2 dts 1 gmac0 B gmacl 5 550 1 (tx-delay 1 rx-delay).

2.2 Camera

RK3588 camera % IRE{H41 N Ara~, #4 2 B DCPHY, 2 # DPHY, —
DVP, 6 #% CSI HOST, —~ vicap %8, 2 4> isp %Ml #5. H 2 % DPHY 1]
CL i i 4x2lane MRS TAE, W N B FR:

D/CPHY-0 ————> CSI-Host O

ISP-0 FEC-0

D/CPHY-1 ————> CSI-Host1

D-PHYO/DPHY2L-1 ———» CSI-Host 2 >

VICAP DDR
D-PHYO/DPHY2L-2 ——» CSI-Host 3  E—

D-PHY3/DPHY3L-4 ———» CSI-Host 4 >

D-PHY3/DPHY2L-5 ——— > CSI-Host 5 >

IsP-1 FEC-1

DVP IO(CIF_IO)

RAW to ISP-0/1

DDR

B 2-2: Camera HEIRZEH

2.2.1 Camera H#LiA
2.2.1.1 MIPI-CSI &j&

RK3588 MIPI-CSI & 51T -

14



E2E #HirEU 2.2 Camera
Type bandwidth NUM Mode
DPHY DPHY-v1.2  2.5Gbps x 4 lanes 2 4lane or 2lane+2lane
DCPHY DPHY-v2.0  DPHY-v2.0: 2.5Gbps x 4lanes 2 4lane
MIPI D-PHY v1.2
CSI-HOST D-PHY v2.0 6
C-PHY vl.1

RK3588 A 2 |~ 4lane ) DPHY, 2 > 4lane ) DCPHY, H.# DPHY nJ LA
Pror R 4 A 2lane 4T TAE, 1 6 A~ CSI-HOST LAE, SitrlLAEN 6
% MIPI camera. 2lane fx K7 %6 /& 5G, 73HFZ 0] LUAE] SM@30 M1, 4lane #x

KA v isF] 10G.

2.2.1.2 VICAP &iE

RK3588 VICAP 3¢ £ N B0 % -

A =N A A
O HE WA Lingan
BT601 YCbCr 422 8bit RAWS/10/12BT656 YCbCr
422 8bit iZF 47/WE 1T BT1120 YCbCr 422 16bit
BATRG AT, BN W R AR 24 B H NVIEONVIZ/YUV400/YUYV

VICAP 1

BT656/BT1120 YCbCr 422 8/16bit iZ4T/k&4T MIPI

HiE/4E R B RAW

CSI 4 % IDs fE & MIPI CSI RAWS/10/12/14,

YUV422

2.2.1.3 ISP ZiE

RK3588 [ ISP J& T- RK ISP v3.0 i A, 4 2 4 ISP.

2 2 = R 2% A
TAEREE FaliEs mADHE AR
ISP L CSI 16M@301fps 4672x3504 VICAP: raw8/raw10/raw12
i ISP 2CSI SM@30FPS  3840x2160/3264x2448 VICAP: raw8/raw10/raw12
H. ISP 4CSI 4AM@30FPS 2560x1536 VICAP: raw8/raw10/raw12
. 32M@30fps
MISP 2 4 1 H CSI 8064x6048 VICAP: raw8/raw10/raw12
48M@]15fps

2.2.1.4 &% Camera

RK3588 i % S #F 7 B 1EH 1) CSI #5453k .
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FB2E HHEEH 2.2 Camera

MIPI-CSI DVP 11 ¥ Camera &

1x48M@15fps
1x32M@30fps
6 1 2x16M@30FPS
4x8M@30FPS
7Tx4M@30FPS

RK3588 1] 7 % Camera iE#1% /Rﬁﬁﬂ: .ﬁﬁT

B 2-3: Camera FRELIER K R

MR bR i 45 74 IR ] DL HEE B MIPT A DVP 43 B e e fr), a4
g/ I

(1) k3588 SCHFEPIAS dephy, 19 s 4455374 csi2_dephy0/csi2_dephyl s
A dephy i SCRF RX/TX [FINHE A, %1 camera i A8 HH 1972 RX. 3¢
£F DPHY/CPHY WX EH: T2 ER & R —> dephy ) TX/RX H fig
[F A DPHY 817 {3 ] CPHY .

(2) k3588 SZHF 2 A~ dphy fiff, X HIATHKZ A dphy0_hw/dphyl hw, P
A~ dphy f#4-4R AT LA TAEZE full mode 1 split mode PHFIAEZE T .

o full mode: 15 £ & F) 18 ] csi2_dphyO Al csi2_dphy3, 5% % ¥ 4 lane.

e split mode: #773h 2 A phy 6/, 73514 csi2_dphyl (fFH 0/1
lane) . csi2_dphy2(f# F 2/3 lane), dphyl hw N7 & csi2_dphy4
F1 csi2_dphy5, #EAS phy f £ SCFF 2 lane.

e % dphy0 hw i H full mode B, #ER% 7 E% MR csi2 dphyl 1X 45
FERMLE, (H21T R4 csi2_dphyl 77 ZMEH0H csi2_dphy0, #AF

16



FB2E HHEEH 2.2 Camera

bRdEId phy 75 R IX 4 phy . dphyl hw [F]#,
(3) f#iH ik mipi phy 75 5%, 75 EAEXS NP EL S A
csi2_dcphyO hw/csi2_dcphyl hw/csi2 dphyO hw/csi2_dphyl hw
BoE b
(4) A~ mipi phy #BFHE—A csi2 BHCRAENT mipi Phil, 7 AR5
mipi0_csi2 ~mipi5_csi2o
(5) k3588 T camera H4f #8 75 ZLl i vicap, FREEFEE] isp. rk3588 (W 3 HF
—A™ vicap i, XA vicap SRR HI N 6 % mipi phy, N — dvp %
P&, BT AFRAT I vicap 7046 K rkeif mipi Ivds ~rkeif mipi Ivds5.rkcif dvp
TR, S REEE K R T g4 AR B 15 P S E .
(6) BEA vicap 115 isp MIEERE R R, MWL MBI 1 XXX sditf K F
I AR
(7) k3588 SCHF 2 A isp BlAF, BEA isp A AT RERLE 2 AN BT AL B
A R TR, RO ddr SRR — BRI EUR EAR E isp ALBR. X
T2RIT%E, EVCHEIRRF R4 isp Fo
(8) HIE 5 Ml
o Hill: IEHUEAIL vicap R, HERIEY isp MoH, A176E3] ddr.
i SV E R A2 hdr EUER, A RWOR B IEREIE, K EAFE
ddr, isp F# A ddr EEL.
o [l FREIRAIL vicap SREER] ddr, N AZREEEYE S, ¥ buffer
b AHEIE 4 isp, isp FEAN ddr FRELENREAE .
o dts FLERS, —Aisp i, R AEE — MR A, BATHE
WAL, WRACE 72 AT RO A el s 2

2.2.1.5 AHD &gk

AHD A% S v IH I S #0085, B Rl SR 4 B R FUUEE 1Y) MIPI/BT1120 2
1 31] RK3588 #5 K] LASCHFE] 28 2% 1080p30 HITRAZ 3k
MIPI-CSI DVP #  SZ#F Camera (=

6 1 28(7x4)*1920x1080@30FPS
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FB2E HHEEH 2.2 Camera

2.2.2 RTP Stream

M HDMI % N RS HE, 7F Linux 24t H M /dev/videoX 1) 45 HH 3R EL
Wk ATCALH 2 BAAHESE gstreamer KA. H gstreamer [ gst-launch-1.0
A DA R A% video IREARELHE -

X H DItk EH gstreamer 321 rtp IR 55, 7E FEIN H windows ¥ii | VLC 2
J7 R SEHAAR I FE A, FER—F video TiRE.
(1) fERT LE3) rtp M55

gst-launch-1.0 v41l2src device=/dev/video0 ! videoconvert ! x264enc \

! rtph264pay pt=96 ! udpsink host=192.168.1.27 port=5000
F RockChip [ H264 fifigwt5, w] LAR R4

gst-launch-1.0 v4l2src device=/dev/video0 ! mpph264enc ! rtph264pay pt=96 \
! udpsink host=192.168.1.27 port=5000

X BN TP HibE & 192.168.1.27. iXARYESZ RIS S
(2) FEHEN _EBrEE— 44~ hdmi.sdp B sdp SCF*, WAWF:

m=video 5000 RTP/AVP 96
a=rtpmap:96 H264
a=framerate:30

c=IN IP4 192.168.1.27

X B 5000 25 05, 192.168.1.27 & IP #ullk, ZH5 FHaA S
BARFF—E
(3) fEFEMG_EA VLC #2747 hdmi.sdp A4

*SDP HISEHEE X, BEEE rfcd566

18



FB2E HHEEH 2.2 Camera

1] [ ] 3] [S]S]%

B 2-4: VLC #&) video
R — Y] 1EH A PALE vie LG 2 HDMI %\ A4 .

EEXEPEENT, SIF2FTIT vic, KHH 21T gs-launch 74,
AR A AR A

iy
=
Ny
EE

2.2.3 V4L2 i
(1) AL B R AL -

gst-launch-1.0 v412src device=/dev/videol ! capsfilter \
caps=video/x-raw, format=GRAY8 ! videoconvert ! mpph264enc \
! rtph264pay config-interval=5 pt=96 ! \
udpsink host=192.168.1.27 port=5000

) KK PEEEE B2 BE L

gst-launch-1.0 v412src device=/dev/videol io-mode=dmabuf \
! capsfilter caps=video/x-raw,format=GRAY8 ! videoconvert \

! capsfilter caps=video/x-raw,format=RGB ! kmssink
(3) H dmabuf # LI HES -

gst-launch-1.0 v4l2src device=/dev/video0 io-mode=dmabuf ! \
mpph264enc ! rtph264pay config-interval=5 pt=96 ! \
udpsink host=192.168.1.27 port=5000

(4) ¥ camera AT E R TEBE b
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FB2E HHEEH 2.2 Camera

gst-launch-1.0 v41l2src device=/dev/video0 io-mode=dmabuf ! kmssink \

force-modesetting=true

(5) IME:

v412-ctl -d 0 --stream-mmap --stream-count=1 --stream-to file.yuv

20



CPU. DDR F1 NPU $nZ

WH, BT A EITRISRGE S A, R BT I R
REH WA T BIEPERENNAL RA B, EVEREVHLI, EE EWR T
[ BRIAR R B T A AR BN A

3.1 CPU E%i&d
3.1.1 & CPU nZx

cat /sys/devices/system/cpu/cpul/cpufreq/scaling cur freq

3.1.2 EZE CPU X
¥ 5 1] ] (4%

cat /sys/devices/system/cpu/cpufreq/policy0/scaling available frequencies

ATRERHT W R (PR A2 KHZ):

408000 600000 816000 1008000 1200000 1416000 1608000 1800000

WHE CPU MR, U 1.8G

21



$#3% CPU. DDR # NPU # % 32 DDR =AU~

echo userspace > /sys/devices/system/cpu/cpufreq/policy0/scaling governor

echo 1800000 > /sys/devices/system/cpu/cpufreq/policy0/scaling setspeed

3.2 DDR E¥ied
3.2.1 &=3& DDR %

cat /sys/class/devfreg/dmc/cur freqg

3.2.2 [EZE DDR %
& A DDR A] 4R

cat /sys/class/devfreg/dmc/available frequencies

A RE S H a0

528000000 1068000000 1560000000 2112000000

B E DDR S, i, 2112000000 HZ

echo userspace > /sys/class/devfreq/dmc/governor

echo 2112000000 > /sys/class/devfreqg/dmc/userspace/set freq

3.3 NPU #g%

3.3.1 && NPU %

RN e
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% 3E CPU. DDR f2 NPU #i ¥ 3.3 NPU #8 *

cat /sys/kernel/debug/clk/clk summary | grep clk npu dsu0

A HE M H 0

clk npu dsu0 3 6 0 250000000 0 0 50000

3.3.2 & E NPU $ZE (EEREH X #)
flan, BN 1GHz

echo 1000000000 > /sys/kernel/debug/clk/clk npu dsulO/clk rate

3.3.3 &if) NPU IREIhR A

[root@openEuler ~]# cat /sys/kernel/debug/rknpu/version

RKNPU driver: v0.8.2

3.3.4 #if) NPU BiERTS

cat /sys/kernel/debug/rknpu/power

3.3.5 fTF NPU H &

echo on > /sys/kernel/debug/rknpu/power

3.3.6 X% NPU Hj&
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% 3E CPU. DDR f NPU # % 3.3 NPU #8 *

echo off > /sys/kernel/debug/rknpu/power
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U-Boot [RIEHE

RK P&t OH &8 itk — S HARH TR S (R idfhk,
HZ 2L B secure-boot I LR« FFHLATCIR:

e ctrl+c: HEA U-Boot fii 2471 ;
o ctrl+d: HtA loader FE5 K ;

e ctrl+b: HEA maskrom FEE A ;
o ctrl+f: HEA fastboot Bix;

o ctrl+m: FJE[ bidram/system 15 . ;
e ctrl+i: fHRENHX initcall debug;

o ctrl+p: FIHI cmdline 15 2;

e ctrl+s: “Starting kernel...” Z J5i# AN U-Boot f7 21T

25



MR

5.1 MMC #7[X

ERVIEOL R, MMC 123 XU R R
g (HX) R () X4 fedes

0x0000000 4M loader MiniLoaderAll.bin
0x0002000 1M bootenv  uboot HIEELE
0x0004000 8M uboot uboot.img
0x0008000 80M boot boot.img
0x0030000 14G rootfs rootfs.img
0x1c30000 - userdata userdata.img

% 5.1: MMC 4 IX %

X B =X RN E 512 F75.

5.2 U-Boot PEHLK

TR AE KR B 3% [CTRL-CJ, & HFTERR 1EAE U-Boot [
247 L

5.2.1 HZ% uboot

tftpflash 20000000 uboot.img uboot

IR R ECRIG, TR A IR R 4RAE CPU ELH R 1 _E T
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FBSE XHEH 5.2 U-Boot % 7+ %%

5.2.2 FHZK boot

tftpflash 20000000 boot.img boot

AR R ECRIG, TR A MR R 4RAE CPU ELH R 1 BT

5.2.3 FHZ rootfs

tftpflash 20000000 rootfs.img rootfs

TERL: rootfs CAFLLHOR, uboot T ATHIRIANAE 3GB iy, AHSE FRINAFE
JEAS R T R I

27



gstreamer FE7R)

6.1 I MJPEG B9#LSm5R

— % USB #% 1 114514 3% 37 Hf Motion JPEG HIRLS . A LA R H 4
SKHE RTP HIALAIR -

gst-launch-1.0 v412src device=/dev/video0 ! 'image/jpeg,width=1280,height=720,\
framterate=30/1"' ! rtpjpegpay ! udpsink host=192.168.1.27 port=5000

X BB SE RS O 19 TP Mkl 2 ©192.168.1.27°. 32U VLC #ftk, FERE
—A> sdp XHE, WAEUWR:

m=video 5000 RTP/AVP 26
a=rtpmap:26 JPEG/90000
a=framerate:30

c=IN IP4 192.168.1.27

TGRSR AL 20, ATBL ST B

v41l2-ctl -d 0 --list-formats-ext

XHEE 0 X /dev/video0’, WA LLE K </dev/video0’ HIHE .

6.2 ETSHE

H gstreamer # RTP HIAIAE, H VLC — KT E—A> sdp XA A BEIEH
T HE ts MUY, VLC —Mnl DLEERE. B, FHAREHE ts -
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FO6FE  gstreamer [ % ] 6.2 % TS i

gst-launch-1.0 v4l2src device=/dev/videoO ! 'image/jpeg,width=1280,height=720, \
framterate=30/1"' ! jpegdec ! mpph264enc ! mpegtsmux ! udpsink host=224.2.2.5 \

port=5000 ttl-mc=225 ttl=255

VLC T “udp://@224.2.2.5:50007,
FH udp BAAEHHE ts T GX B LA H Fritht <192.168.1.277, i 11 <5000° A1) -

gst-launch-1.0 v41l2src device=/dev/video20 ! 'image/jpeg,width=1280,height=720,\
framerate=30/1"' ! jpegdec ! mpph264enc ! h264parse config-interval=10 ! \

mpegtsmux ! udpsink host=192.168.1.27 port=5000

EHFHLLE, B VLC FT & t: “udp://@:50007.
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7.1

sysmem dump all:

memory.rgn[0].addr 0x00200000 - 0x08400000 (size: 0x08200000)
memory.rgn[l].addr 0x09400000 - 0xf0000000 (size: 0xe6c00000)
memory.total 0xeee00000 (3822 MiB. 0 KiB)
allocated.rgn[0] .name "UBOOT"

.addr Oxeb7fac30 - 0xf0000000 (size: 0x048053d0)
allocated.rgn[1l] .name "STACK" (__<overflow!> )

.addr Oxeb67ac30 - Oxeb7fac30 (size: 0x00180000)
allocated.rgn[2] .name "FDT"

.addr 0x0al100000 - 0x0al2b404 (size: 0x0002b404)
kmem-resv.rgn[0] .name "cma"

.addr 0x10000000 - 0x18000000 (size: 0x08000000)
kmem-resv.rgn[l] .name "ramoops@110000"

.addr 0x00110000 - 0x00200000 (size: 0x000£0000)
framework malloc_r 32 MiB
framework malloc f 512 KiB
allocated.total 0x0caal07d4 (202 MiB. 641 KiB)
ILMB.allocated[0] .addr 0x0al100000 - 0x0al2b404 (size: 0x0002b404)
LMB.allocated[1l].addr Oxeb67ac30 - 0xf0000000 (size: 0x049853d0)
reserved.core.total 0x049007d4 (73 MiB. 705 KiB)

U-Boot ¥TE[] Overflow

B 7-1: U-Boot Overflow

fF R I3 U-Boot [ lib/Kconfig LAFHI) SYS STACK SIZE,
HEKF] 4aMiB. X H B0 B2 2MiB:

30
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BITE FWEA 7.2 W+ % [E £ & ethX
lib/Kconfig:

config SYS STACK SIZE
hex

default(0x200000 ) HUX B

help
The system stack size.

A/ 7-2: &4 U-Boot K/

7.2 MFRAREER ethX

WA K22 11 42 R BRI 2 AR U8 SCAH: - /lib/udev/rules.d/80-net-setup-link.rules 7 7€ X
IR R o o SRR EL S o], 75 B0 SO : 80-net-setup-link.rules M /lib/ude-
virules.d H 2] /etc/udevirules.d Hko Y fete/udevirules.d H 5~ HUU A4
el T Nib/udevirules.d H3k, AWM RIFa44n;, LS fetc/udevirules.d
H3E RS 3MN 2. ¥ ID NET NAME 2% ID NET SLOT Ei#J,

7.3 rclocal BIZARZ#IT

%ﬁﬁ/usr/lib/systemd/system/rc—local.service:iﬁ¥,?ﬁﬁDB[F
RESE

[Install]

WantedBy=multi-user.target

ﬂ&ﬁ%fﬂ?fj:ﬁﬂﬁﬁ4§gfﬁ§rc—local.service,mig%:

systemctl enable rc-local.service
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i

RGZ

FEL I T 22 2 B O 7 USB IRENAE P . #:. 1 USB 2k, 1217
RKDevTool.exe 27, #RJ5 I H#EN maskrom #X, #% 1P IRHEAT#A4

(1) 1247 RKDevTooL.exe H B un T~ S :

PR ipE A

| ETEFETE 206 / - x
TEER (AEEN ) SEBhhE
4 O] 174 pealy £=F 2 -
~ | loader | rockderMiiniloaderllBin
z | [v 0200000000 | paremeter | ..'roskdeviparameter. tut
3 [ 0x00002000 bootenr
4 | 0x00004000 uboot rockderiuboot. img
5 ¥ 0x00006000 nise ockderinise. img
6 v 0x00005000 boot ockdeviboot. img
L 0200025000 recovery .trackdevirecovery. img
g W 0x00075000 rootfs rockdevirootfs. ing
a |[[¥ 0x01C78000 oem . rockdevioem. ing
|V 0x01CHB000 uzerdata rockderiuserdata. img
Loader Ver:1.0b hiT i wEDEER Fx=
[agsliants
L AN ML
B R BB v

& [-1: RKDevTooL Fti

(2) st LA T
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BIE RoHLx

o\ BEURTTELER v2.96

THiEe HEEH soma

[(mr | #s | 7 |

s [ ] Leledim [ | oHER: [

mE | |

| BAT BB v

it TR 1.
(3) S (IR HE A3 RN “update.img? SCHF, 2565 4T TP #4752

A BSRITETE v2.96

T AREN  Zoom

it fa 1

- |:| Loader i : |:| AR |:|

= |

oy I x
T « 505 > RkDevTool » v | &  IERkDevTool R&= bl
A~ FETHE v @
¥ = AN E=R B HE =2
= * RKDevTool_Release_v2.96 2024/6/21 10:52 =
=B # rockdev 2024/7/9 9:41 i
O jorelE ” updateimg 2024/7/3 %:41 R
A3101
GMAC
rk3588
T2080-NXP
@ OneDrive
0 jefE
ok v <

>

STHEEN): |updateimg v | |Firmwaretimg) Loader("bin + |

o] ==

(4) it TH B TR
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N

FTI1E #

gﬂ?\‘\'

\ BURITETIE v2.96

THER HEEN S@om i

-
i Losder i EHTER:

Bt |r: \projectsiS054EkDevTool hupdate. ing |

& B —/"MASKROM &t 4% 171073 TASKRCH .

B [-2: F+4% update.img

FRFTTHGE R
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BLER%

PR O BifE [CTRL-CJ 3 s IFHL, K s D45 1E£E U-Boot
K247 L, B [setsnl, BREMIgwSIxELL, Hlu:

=> (setsn A2246002)

Generate ethaddr: 72:a2:24:60:02:01
Generate ethladdr: 72:a2:24:60:02:02
Generate eth2addr: 72:a2:24:60:02:03
Generate eth3addr: 72:a2:24:60:02:04
Writing to MMC(0) ... done

B 2-1: WER RS

R4~ BB E R4 mac ik, FRORAFFEI AR & B
Rt 2R E NI H 4 FHRAE, Bl

=>[setenv board name SY-3588J01A ]

=> |saveenv
Saving Environment to MMC...
Writing to MMC(0) ... done

B 2-2: BEBR KA
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WSL2 AL E

1.1 WSL2 R SAFH
7F powershell B{# cmd & L 3T wsl2 KRGS AT H:

(1) BF T RYETIEAT:

wsl -1 --running

Q) &ibTRFRiET:

wsl -t < FT&%44% >

(3) &M T ARG
wsl —-export < FARLG4L > < REBZE >

Bl

wsl --export Ubuntu-22.04 e:\ubuntu-22.04-wsl2.zip

(4) HERST R

wsl --unregister < FA% 4% >

(5) WE T R%:
wsl ——import < FR%L > < FTRAALERRE > < FRAEGREEE >

filan .

wsl --import Ubuntu-22.04 e:\wls2\ubuntu2204 e:\ubntu-22.04-wsl2.zip
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FT1IE WSL2ZERE 1.2 vhd X 4%

(6) BHEERNESR
wsl --distribution Ubuntu-22.04 --user <user>
B
< F%% 4 >.exe config --default-user < BRIAFAF 4 >

(ZLUE

ubuntu2204.exe config --default-user < BRIAFFEZ >

1.2 vhd TS

1.2.1 Windows "/ WSL T &

1 H Microsoft Store H ] WSL 7] DA H 4%
wsl --mount --vhd <pathToVHD>

1 -

wsl --mount --vhd e:\wsl2\rk3588\rk3588.vhdx --partition 1 --name rk3588

1.2.2 linux A qemu-nbd

%% gemu-nbd T H.:

apt-get install gemu-utils

%L nbd K3

modprobe nbd nbds_max=64

H gemu-nbd 1% :

genum-nbd -c /dev/nbd0 /path/to/vhdx

R R DL parted THAFBMEMS X, H mount HEH A/ R241%, &
Z AL /devinbd0 i — AMEAELEAT A .
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FT1IE WSL2ZERE 13USB &&=

1.3 USBig&HE=

7f windows %% usbipd-win. i LA LS %X .

https://learn.microsoft.com/zh-cn/windows/wsl/connect-usb .
= usb WA AT LLZ LA B IRIHEAT

(1) di U A CFT IF PowerShell 5 A CL R4, 1 H BT &£ 2
Windows ] USB 1t #%. Fll &5, EHIFEHIZH 2] WSL 1% &
2L ID:

usbipd list

(2) fEFTIN USB %4 21, AZifdi H 7% usbipd bind RILZ1W 4, Mo
VFEMINE] WSL. X 752 AR . i35 24E WSL Al I a5
41D, R iTUL T . BiTme e, 1R 44 usbipd list %
WS O =

usbipd bind --busid 2-1

]

(3) AN USB %, HIBAT LA Nand. R P20 3R T 3 4
o) iR WSL a5~ fF AL THTTPIRAS, DA WSL 2 528 VM R F¢
%ﬁiwt#so TEER, HE USB k& %3] WSL, Windows K JGiZ i H

o BEINEI WSL Ji&, AEM{E N WSL 2 847 #1450 K AR ASHB AT LA A USB
W . fdH usbipd list S W& A& 5 . £ WSL 3R T,
Isusb AL IE USB W &2 5 I, I H T PAMEA Linux TH '?ZﬁCfL:

usbipd attach --wsl --busid 2-1

(4) 77 Ubuntu (BLEIEM WSL ar217), R L Fdr4 4t i) USB
B

lsusb

(5) £ WSL Hoe ik &M f5, T3 USB W&, 20 M PowerShell
BT A4

usbipd detach --busid <busid>
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https://github.com/dorssel/usbipd-win/releases
https://learn.microsoft.com/zh-cn/windows/wsl/connect-usb

F1EF WSL2 ZXRE 1.4 Windows 3 0 %5 %

1.4 Windows if 135 %
1% N HE D R TR B

(1) &3 ARR JE 2 windows powershell, &7 41 A, X B DL & 80 b
1%k WSL iR 80 ity 11 441 -

netsh interface portproxy add v4tov4 listenport=80 \
listenaddress=0.0.0.0 connectport=80 \

connectaddress=172.19.11.104 protocol=tcp
(2) EH I HE KGN

netsh interface portproxy show all
(3) MR % K -

netsh interface portproxy delete v4tov4 listenport=80 \
listenaddress=0.0.0.0
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Hl1E ubuntu XHAR%

FEENLA Ubuntu RGEERE, A LAHAE aarched [13CFF A58, X B

Nz $

2.1 ERRENE
2.1.1 REKBE A

sudo apt install gemu-user-static debootstrap

2.1.2 TEHEMRS
X B DL 223E Ubuntu 22.04 9451 :

mkdir ubuntu

sudo debootstrap --arch=arm64 --foreign jammy ubuntu

sudo cp /usr/bin/gemu-aarché64-static ubuntu/usr/bin

sudo chroot ubuntu /usr/bin/gemu-aarch64-static /bin/sh \

-1 /debootstrap/debootstrap --second-stage

Ubuntu 22.04 #1485 /& jammy, Ubuntu 20.04 [{JX5 72 focal. 1HZ i Ubuntu
20.04 A R4, ar4 T jammy gk focal.
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F2E  #1E ubuntu XH R % 2.2 #] % rootfs

2.1.3 YIHBILEIfE

sudo mount -t sysfs sys /sys ubuntu/sys
sudo mount -t proc proc /proc ubuntu/proc
sudo mount -o bind /dev ubuntu/dev

sudo mount -o bind /dev/pts ubuntu/dev/pts

sudo chroot ubuntu /usr/bin/gemu-aarché64-static /bin/bash -i

2.2 53E rootfs

2.2.1 EFfaptiF
1EEY /etc/apt/sources.list U1 T :

deb http://ports.ubuntu.com/ jammy main universe

deb-src http://ports.ubuntu.com/ jammy main universe

deb http://ports.ubuntu.com/ jammy-security main universe
deb-src http://ports.ubuntu.com/ jammy-security main universe
deb http://ports.ubuntu.com/ jammy-updates main universe

deb-src http://ports.ubuntu.com/ jammy-updates main universe

222 BHEARY:

apt-get update

apt-get dist-upgrade

223 REVERYE

apt-get install -y vim-nox build-essential gdb u-boot-tools rsync \
socat jg tcpdump ifupdown minicom i2c-tools lrzsz tftp-hpa \
net-tools dosfstools pciutils memtool ethtool unzip python3-pip \
parted usbutils command-not-found gdisk openssh-server

apt-get install locales tzdata
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2.2.4 &% rockchip fEARIDES
IINERAFR -
apt-get install software-properties—-common

add-apt-repository ppa:george-coolpi/multimedia

apt update

4% gstreamer :

apt-get install libgstreamerl.O-dev libgstreamer-plugins-basel.O-dev \

libgstreamer-plugins-badl.0O-dev gstreamerl.O-plugins-base \
gstreamerl.O-plugins-good gstreamerl.O-plugins-bad alsa-utils \
gstreamerl.O-plugins-ugly gstreamerl.O-libav gstreamerl.O-tools \

gstreamerl.0-alsa gstreamerl.O-pulseaudio ffmpeg v4l-utils

I gstreamer].0-rockchip

apt-get install gstreamerl.O-rockchip

2.2.5 REERFE (FIik)
2.2.5.1 &% ubuntu EEIFE

PATT 54>

apt-get install ubuntu-desktop # HM¥# xubuntu-desktop lubuntu-desktop %

PEoR R SR A BEAS N, AT LAk ‘gdm*.

2252 BEPRMESBEENE (k)

TS
apt-get install language-pack-en-base

apt-get install language-pack-gnome-en-base
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# XA
apt-get install language-pack-zh-hans-base

apt install language-pack-gnome-zh-hans-base

# U

apt-get install ibus-table-wubi ibus-pinyin ibus-sunpinyin

2253 %E gdm BENEFE

vim /etc/gdm3/custom.conf

# BERTEWHNE, ubuntu BIKF 4
[daemon]
AutomaticLoginEnable=true
AutomaticLogin=ubuntu
TimedLoginEnable=true
TimedLogin=ubuntu

TimedLoginDelay=10

2254 FHBRIANHERAT

systemctl set-default graphical.target

2.2.6 rootfs Z &

2.2.6.1 1% E root ZH5

passwd root
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2.2.62 RMARA

useradd -s '/bin/bash' -m -G adm, sudo,video,plugdev,dialout ubuntu

2.2.6.3 ZERX

1In -sf /usr/share/zoneinfo/Asia/Shanghai /etc/localtime

2.2.6.4 1% E hostname

echo sytc > /etc/hostname

echo "127.0.0.1 syte" >> /etc/hosts

2.2.6.5 1% & bash AEIA shell (F]iE)

dpkg-reconfigure dash

1 “NO”.

2.2.6.6 BZE locale

dpkg-reconfigure locales

F/bi% ¥ en US.UTF-8 Al zh CN.UTF-8.
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2.2.6.7 1EEKFTHA IR LE AT i8]

WEBOTHURS I R 25 I 18], 38 LR

vim /lib/systemd/system/networking.service
# BMEHEW TimeoutStartSec=5min BEH

TimeoutStartSec=1lsec

2.2.6.8 FBLE fstab

fit B Jetc/fstab N5 R -

# <file system> <mount pt> <type> <options> <dump> <pass>
/dev/root / auto rw, noauto 0 1
tmpfs /tmp tmpfs mode=1777 0 0
tmpfs /run tmpfs mode=0755, nosuid, nodev 0 0
#PARTLABEL=0em /oem ext2 defaults 0 2
PARTLABEL=userdata /userdata ext4d defaults 0 0
proc /proc proc defaults 0 0
devtmpfs /dev devtmpfs defaults 0 0
devpts dev/pts devpts mode=0620, ptmxmode=0666,gid=5 0 0
tmpfs /dev/shm tmpfs nosuid, nodev, noexec 0 0
sysfs /sys sysfs defaults 0 0
debugfs /sys/kernel/debug debugfs defaults 0 0
pstore /sys/fs/pstore pstore defaults 0 0

2269 BOBHEFR

1B fusr/lib/systemd/system/serial-getty@.service ] ExecStart X W [

fH:

[Service]
# The '-o' option value tells agetty to replace 'login' arguments with an
# option to preserve environment (-p), followed by '--' for safety, and then

# the entered username.
ExecStart=-/sbin/agetty --autologin root --noclear %I $TERM
#ExecStart=-/sbin/agetty -o '-p -- \\u' --keep-baud 115200,38400,9600 $I STERM

Type=idle
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SR A AL RE IR Bl ER AR 55 -

systemctl enable serial-getty@ttyFIQO0.service

2.2.6.10 & E pulseaudio F3MARSS (FIIiX)

NI SCAF Jete/systemd/system/pulseaudio.service U F:

[Unit]
Description=PulseAudio system server

# DO NOT ADD ConditionUser=!root

[Service]
Type=notify

ExecStart=pulseaudio --daemonize=no --system --realtime --log-target=journal

Restart=on-failure

[Install]

WantedBy=multi-user.target

)\\:E%}l‘ﬁfﬁ/&\:

systemctl --system enable --now pulseaudio.service

WNINCLR W2 3 Jete/pulse/client.conf SCAH

default-server = /var/run/pulse/native

autospawn = no

¥ H P a2 pulse-access 4 H .

2.2.6.11 ZE M IP bt

W B M 2% 2% /etc/network/interfaces.d/eth0

auto ethO
iface ethO inet static

address 192.168.1.80
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netmask 255.255.255.0

gateway 192.168.1.1

& 2 /ete/network/interfaces *, AT 2 :

echo "source-directory /etc/network/interfaces.d" > /etc/network/interfaces

X 7.2 TR R A [ E N ethX o

2.2.6.12 EIRFHLI SEIAK

N # I 2 B P i resize-disk AR .

tar xpvf resize-disk.tar.xz -C /

2.2.6.13 BZE ssh server

e & Fo 1T root E i FEMR UG SKIZ I M T, K /ete/ssh/sshd_config H11):

#PermitRootLogin prohibit-password

GSSAPIAuthentication yes

BN

PermitRootLogin yes

GSSAPIAuthentication no

2.2.6.14 FIEBHIEE

PRI ER e B ST, RO AR 58

AL, AR EMIZEA B EX N RE
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2.3 T4k extd X R &%

apt-get clean

exit

sudo umount
sudo umount
sudo umount

sudo umount

2.3 ITERK extd ST RS

PAT AL, TR extd HISTHE RGOS

ubuntu/dev/pts
ubuntu/dev
ubuntu/sys

ubuntu/proc

IMAGE SIZE MB=$(( $(sudo du -sh -m ubuntu | cut -f1) + 300 ))

dd if=/dev/zero of=ubuntu.img bs=1M count=0 seek=${IMAGE SIZE MB}

sudo mkfs.ext4 -d ubuntu ubuntu.img

A] LLF% ubuntu.img 425 2] EMMC 1 rootfs 75 [X |
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KRBT AU G H T aarch64 ) openEuler XX R 4515

3.1 EBRRRINME
(1) T # rpi /) openEuler &G 5% 1

curl -0 http://repo.openeuler.org/openEuler-24.03-LTS/raspi_img/\
openEuler-24.03-LTS-raspi-aarché64.img.xz

xz -d openEuler-24.03-LTS-raspi-aarché64.img.xz

(2) k% aarch64 [ R4

sudo losetup -P /dev/loopO openEuler-24.03-LTS-raspi-aarché64.img
sudo mount /dev/loopOp3 /media

mkdir rpi

sudo rsync -avzP /media/ rpi/

sudo umount /media

sudo losetup -d /dev/loopO

sudo cp /usr/bin/gemu-aarché64-static rpi/usr/bin

(3) DIHP 23

sudo mount --bind /dev rpi/dev

sudo mount --bind /dev/pts rpi/dev/pts
sudo mount -t proc proc rpi/proc

sudo mount -t sysfs sys rpi/sys

sudo chroot rpi /usr/bin/gemu-aarché4-static /bin/bash -i
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(4) 9w%E /etc/resolv.conf

nameserver 8.8.8.8

nameserver 114.114.114.114

(5) ML
dnf makecache

dnf install git wget make gcc bison dtc m4 flex bc openssl-devel \

tar dosfstools rsync parted dnf-plugins-core tar

(6) BUETAFH=

export WORKDIR=/root/build
mkdir -p S$SWORKDIR
cd SWORKDIR

3.2  #43F rootfs 7%

3.2.1 63 RPM #iEE

cd $WORKDIR
mkdir -p rootfs/var/lib/rpm

rpm --root $SWORKDIR/rootfs/ --initdb

3.2.2 T# &% openEuler %€

rpm -ivh --nodeps --root S$WORKDIR/rootfs/ \
http://repo.openeuler.org/openEuler-24.03-LTS/everything/\

aarcho64/Packages/openEuler-release-24.03LTS-55.0e2403.aarch64.rpm

U IR R
“error: failed to exec scriptlet interpreter /bin/sh: No such file or directory”

R R .
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3.2.3 A0 yum ;&

mkdir -p SWORKDIR/rootfs/etc/yum.repos.d
curl -o SWORKDIR/rootfs/etc/yum.repos.d/openEuler-24.03-LTS.repo \
https://gitee.com/src-openeuler/openEuler-repos/raw/\

openEuler-24.03-LTS/generic.repo

3.2.4 &% dnf

dnf --installroot=S$WORKDIR/rootfs/ install dnf --nogpgcheck -y

3.2.5 BERNSHERHE

dnf --installroot=$WORKDIR/rootfs/ makecache

dnf --installroot=SWORKDIR/rootfs/ install -y git wget bison dtc flex \
m4 dnf alsa-utils v4l-utils wpa supplicant vim net-tools iproute \
iputils NetworkManager openssh-server passwd hostname lrzsz minicom \
tcpdump ethtool openssl-devel tar dosfstools gdisk parted bc socat \
unzip gstreamerl gstreamerl-plugins-base gstreamerl-plugins-good \
gstreamerl-plugins-bad-free gcc g++ gdb make cmake irgbalance sudo \

ntfs-3g rsync dnf-plugins-core pciutils usbutils

3.2.6 KB E X

3.2.6.1 %= DNS

cp /etc/resolv.conf ${WORKDIR}/rootfs/etc/resolv.conf

N N:

ot

e

/|
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nameserver 8.8.8.8

nameserver 114.114.114.114

3.2.6.2 K& fstab

vim ${WORKDIR}/rootfs/etc/fstab

NI

# <file system> <mount pt> <type> <options> <dump> <pass>
/dev/root / auto rw,noauto 0 1
tmpfs /tmp tmpfs mode=1777 0 0
tmpfs /run tmpfs mode=0755, nosuid, nodev 0 0
PARTLABEL=o0em /oem ext2 defaults 0 2
PARTLABEL=userdata /userdata ext4 defaults 0 0
proc /proc proc defaults 0 0
devtmpfs /dev devtmpfs defaults 0 0
devpts dev/pts devpts mode=0620, ptmxmode=0666,gid=5 0 0
tmpfs /dev/shm tmpfs nosuid, nodev, noexec 0 0
sysfs /sys sysfs defaults 0 0
debugfs /sys/kernel/debug debugfs defaults 0 0
pstore /sys/fs/pstore pstore defaults 0 0

3.2.6.3 &E IP ik

mkdir SWORKDIR/rootfs/etc/sysconfig/network-scripts

vim SWORKDIR/rootfs/etc/sysconfig/network-scripts/ifcfg-eth0

WA T:

NAME=eth0

DEVICE=eth0
ONBOOT=yes
BOOTPROTO=none
TYPE=Ethernet
IPADDR=192.168.1.80
NETMASK=255.255.255.0
GATEWAY=192.168.1.1
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3.2.6.4 ZRAMKRIEXR

vim SWORKDIR/rootfs/etc/udev/rules.d/80-net-setup-link.rules

AW :

# do not edit this file, it will be overwritten on update
SUBSYSTEM!="net", GOTO="net setup link end"

IMPORT {builtin}="path id"

ACTION=="remove", GOTO="net_ setup link_end"
IMPORT{builtin}="net setup link"

NAME=="", ENV{ID NET NAME}!="", NAME="$env {ID NET SLOT}"

LABEL="net setup link end"

3.2.6.5 NIME—IXFFHEIAK

fF SWORKDIR/rootfs/etc/rc.d/init.d/first-run.sh 5 ALL
NZESS
#!/bin/bash

# chkconfig: - 99 10

# description: expand rootfs
ROOT PART="$ (findmnt / -o source -n)" # /dev/mmcblkOp7
ROOT DEV="/dev/$(lsblk -no pkname "$ROOT PART")" # /dev/mmcblk0

PART NUM="$ (echo "$ROOT PART" | grep -o "[[:digit:]]*s"™)" # 7

USER_PART="$ (findmnt /userdata -o source -n)" # /dev/mmcblkOp9
USER_NUM="$ (echo "S$USER PART" | grep -o "[[:digit:]]*$")" # 9

cat << EOF | gdisk SROOT DEV

o

W

Y

Y

EOF

parted -s SROOT DEV -- resizepart SPART NUM 100%

resize2fs SROOT_ PART

parted -s SROOT DEV -- resizepart SUSER NUM 100%
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resize2fs $USER_PART
depmod -a

if [ -f /etc/rc.d/init.d/first-run.sh ];

then rm /etc/rc.d/init.d/first-run.sh;

BEE AT AT AR -

chmod +x $WORKDIR/rootfs/etc/rc.d/init.d/first-run.sh

3.2.6.6 BH rc.local B

chmod +x $WORKDIR/rootfs/etc/rc.d/rc.local

3.2.6.7 &% firmware 1 modules

MR A 245+ B 41 firmware A1 modules:

cp -R /path/to/lib/firmware SWORKDIR/rootfs/usr/lib/
cp -R /path/to/lib/modules/5.10.110 SWORKDIR/rootfs/usr/lib/modules/

cp -R /path/to/usr/src/linux-5.10.110 S$WORKDIR/rootfs/usr/src

3.2.6.8 ROBEMEFR

vim SWORKDIR/rootfs/usr/lib/systemd/system/serial-getty@.service

B HHF ] ExecStart:
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[Service]
# The '-o' option value tells agetty to replace 'login' arguments with an
# option to preserve environment (-p), followed by '--' for safety, and then

# the entered username.
ExecStart=-/sbin/agetty --autologin root --noclear %I $TERM
#ExecStart=-/sbin/agetty -o '-p -- \\u' --keep-baud 115200,57600,38400,9600 - STERM

Type=idle

3.3 rootfs T E

3.3.1 EHVERRER

mount --bind /dev SWORKDIR/rootfs/dev
mount --bind /dev/pts $WORKDIR/rootfs/dev/pts
mount -t proc proc SWORKDIR/rootfs/proc

mount -t sysfs sys SWORKDIR/rootfs/sys

3.3.2 chroot £ root

chroot SWORKDIR/rootfs /bin/bash

3.3.3 1% E root ZH5

passwd

3.3.4 RM—NgAF

adduser euler

passwd euler
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3.3.5 WEFHLA

echo openEuler > /etc/hostname

echo "127.0.0.1 openEuler" >> /etc/hosts

3.3.6 BEBIAFX AE/\X

In -s /usr/share/zoneinfo/Asia/Shanghai /etc/localtime

3.3.7 R xfced REARL (i)
(1) Z2AEHpt
dnf install -y dejavu-fonts liberation-fonts gnu-*-fonts wqgy-zenhei-fonts
dnf install -y xorg-*

dnf install -y xfwmd4 xfdesktop xfced-* xfced-*-plugin
dnf install -y lightdm lightdm-gtk

(2) XEEINFEH AN XFCE J33)

echo 'user-session=xfce' >> /etc/lightdm/lightdm.conf.d/\
60-1lightdm-gtk-greeter.conf
echo 'autologin-user=euler' >> /etc/lightdm/lightdm.conf.d/\

60-1lightdm-gtk-greeter.conf

(3) BEIHLA R 5

systemctl enable lightdm

systemctl set-default graphical.target

(4) ¥ShN /ete/X11/xorg.conf.d/20-modesetting.conf LA, WU :

Section "Device"
Identifier "Rockchip Graphics"

Driver "modesetting"
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### Use Rockchip RGA 2D HW accel
# Option "AccelMethod" "exa
### Use GPU HW accel
Option "AccelMethod" "glamor"
Option "DRI" wou
### Set to "always" to avoid tearing, could lead to up 50% performance 1loss
Option "FlipFB" "always"
### Limit flip rate and drop frames for "Fl1ipFB" to reduce performance lost
# Option "MaxFlipRate" "60"
Option "NoEDID" "true"
Option "UseGammaLUT" "true"
### Set virtual screen size (scaled by VOP hardware)
# Option "VirtualSize" "DSI-1:600x1080"
### Set physical display paddings <top,bottom,left,right>
# Option "Padding" "DSI-1:180,300,300,540"
EndSection

Section "Screen"

Identifier "Default Screen"

Device "Rockchip Graphics"
Monitor "Default Monitor"
EndSection

### Valid values for rotation are "normal", "left", "right"
g.

Section "Monitor"

Identifier "Default Monitor"

Option "Rotate" "normal"

EndSection

3.3.8 &% ukui RHEE% (AT1%)

ukui Je OB B 141 A 3 42 2 SR 4T 38 1 — 3K Linux S0, EEHET GTK

QT JF X

5 A U1 FHHAREE, ukui SEANVEE 5 FPEAEEERE, & ootk

PEAN, AT DA A PR A B 384T, 28 F P i R 2R DDA e R A A AR 6

(1) %% ukui
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dnf install -y dejavu-fonts liberation-fonts gnu-*-fonts wqgy-zenhei-fonts

dnf install ukui

(2) T & JoYF root Efili

echo "greeter-show-manual-login=true" >> /usr/share/lightdm/lightdm.conf.d/\
95-ukui-greeter.conf
echo "all-guest=false" >> /usr/share/lightdm/lightdm.conf.d/\

95-ukui-greeter.conf

(3) BLE euler H ' H )&

echo "autologin-user=euler" >> /usr/share/lightdm/lightdm.conf.d/\

95-ukui-greeter.conf

(4) I Jete/X11/xorg.conf.d/20-modesetting.conf LA, WA T:

Section "Device"
Identifier "Rockchip Graphics"

Driver "modesetting"

### Use Rockchip RGA 2D HW accel

# Option "AccelMethod" "exa
### Use GPU HW accel
Option "AccelMethod" "glamor"

Option "DRI" DR

### Set to "always" to avoid tearing, could lead to up 50% performance loss

Option "FlipFB" "always"

### Limit flip rate and drop frames for "FlipFB" to reduce performance lost

# Option "MaxFlipRate" "60"
Option "NoEDID" "true"
Option "UseGammaLUT" "true"

### Set virtual screen size (scaled by VOP hardware)

# Option "VirtualSize" "DSI-1:600x1080"
### Set physical display paddings <top,bottom,left,right>
# Option "Padding" "DSI-1:180,300,300,540"

EndSection

Section "Screen"
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Identifier "Default Screen"

Device "Rockchip Graphics"
Monitor "Default Monitor"
EndSection

### Valid values for rotation are "normal", "left",
Section "Monitor"

Identifier "Default Monitor"

Option "Rotate" "normal"

EndSection

(5) PIH P 5 (GUD B

systemctl set-default graphical.target

& JRBICARRE I, HR A2

systemctl set-default multi-user.target

3.3.9 EF—XFHHAK, AEIRE

chkconfig --add first-run.sh
chkconfig first-run.sh on
dnf clean all

exit

3.3.10 BUGEIGRHESMB R

umount -1 S$SWORKDIR/rootfs/dev/pts
umount -1 $WORKDIR/rootfs/dev
umount -1 S$SWORKDIR/rootfs/proc

umount -1 SWORKDIR/rootfs/sys

3.4 HIERRE
(1) oG R
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IMAGE SIZE MB=$(( $(sudo du -sh -m $WORKDIR/rootfs | cut -f1l) + 300 ))

(2) QIR

dd if=/dev/zero of=rootfs.img bs=1M count=0 seek=${IMAGE SIZE MB}

(3) B

mkfs.ext4 -d $SWORKDIR/rootfs rootfs.img

rootfs.img 72 5 J& Al LA rockchip 1) TR B S 2] MMC ERIERFL R4t

3.5 IREFHEE

exit

sudo umount -1 rpi/dev/pts
sudo umount -1 rpi/dev
sudo umount -1 rpi/proc

sudo umount -1 rpi/sys
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% openEuler Embedded

275 1X B https://embedded.pages.openeuler.org/master/introduction/index.html, ¢
FEPRILEK—T.

4.1 BRLLRZEE docker

F root BUSRAAAT T 1 ) i 2

groupadd docker

usermod -a -G docker user
apt-get install docker.io
systemctl restart docker

chmod o+rw /var/run/docker.sock

4.2 % oebuild ZEINE

4.2.1 &3 oebuild
AT L F i 4

pip3 install oebuild

422 BEREZBF
AT L F i 4
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$4E % openEuler Embedded 4.3 % 1F Rk3588 45 1% f1 SDK

oebuild init yocto-oebuild -b openEuler-24.03-LTS
cd yocto-oebuild

oebuild update

oebuild update docker

oebuild generate -p 0k3588 -d rk3588 -f systemd

4.3 #I{E Rk3588 &% F1 SDK

4.3.1 ANMERPEXRRGE

Y “build/rk3588/compile.yaml” , 7E “local.conf:” N THIS I B4R A4, i
R

local conf: |

INIT MANAGER = "systemd"
VIRTUAL-RUNTIME dev_manager = "systemd"
IMAGE INSTALL:append = "tcpdump ethtool iperf2 bridge-utils minicom"

PREFERRED PROVIDER virtual/kernel ?= "linux-openeuler"

Hrb “IMAGE_INSTALL:append” #2373 i 4 45

4.3.2 WIFRGEH

cd build/rk3588
oebuild bitbake openeuler-image

oebuild bitbake openeuler-image -c do_populate sdk

4.3.3 [o]@n4biE

(1) ERROR - ERROR: tcpdump-4.99.3-r0 do_fetch: Bitbake Fetcher Error: FetchEr-
ror(‘Unable to fetch URL from any source.’, ‘file://tcpdump-4.99.3.tar.gz’)

Se N N 8O0
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cd yocto-oebuild/src/yocto-meta-openembedded/meta-networking/\
recipes-support/tcpdump/tcpdump

wget -c http://www.tcpdump.org/release/tcpdump-4.99.3.tar.gz

wget -c https://gitee.com/src-openeuler/tcpdump/raw/master/\
backport-0002-Use-getnameinfo-instead-of-gethostbyaddr.patch

wget -c https://gitee.com/src-openeuler/tcpdump/raw/master/\
backport-0007-Introduce-nn-option.patch

wget -c https://gitee.com/src-openeuler/tcpdump/raw/master/\
backport-0009-Change-n-flag-to-nn-in-TESTonce.patch

wget -c https://gitee.com/src-openeuler/tcpdump/raw/master/\

tcpdump-Add-sw64-architecture.patch

IRIGIE “yocto-oebuild/src/yocto-meta-openeuler/meta-
openeuler/dynamic-layers/networking-layer/recipes-support
/tcpdump/tcpdump % .bbappend” X AFH ) “SRC_URI[md5sum]”

Al “SRC_URI[sha256sum]”. ilt0:

SRC_URI [md5sum] = "491aebl5c1c72d59b9288a5a6953e8a9"
SRC_URI [sha256sum] = "ad75a6ed3dc0d9732945b2e5483cb41dc8b4b528a169315€499c6861952e73b3"
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Hl1E ext2 #53\HY boot.img

U-Boot 7] LLIEIT “run boot_extlinux” K8 31 ext2 #1515 3, X H
I — N e X A% ) boot.img A

mkdir -p tmpdir/extlinux
cp arch/arm64/boot/Image tmpdir
cp arch/armé64/boot/dts/rockchip/rk3588-sytc.dtb tmpdir
cat >> tmpdir/extlinux/extlinux.conf << EOF
label kernel-5.10.110
kernel /Image
fdt /rk3588-sytc.dtb
append earlycon=uart8250,mmio32,0xfeb50000 console=ttyFIQ0 \
irgchip.gicv3 pseudo nmi=0 root=PARTLABEL=rootfs rw rootwait
EOF
dd if=/dev/zero of=boot.img bs=1M count=0 seek=64
mkfs.ext2 -d tmpdir boot.img
e2fsck -p -f boot.img

resize2fs -M boot.img

vERE: U-Boot 75 ZINEFAF & “distro_bootpart” K5 € boot.img F £ i) 7
X WEREA IEHINE, 1E uboot My 21T EEE &M A IEHIIE.
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etc/init.d/resize-disk.sh


#!/bin/bash -e
### BEGIN INIT INFO
# Provides:     resize-disk
# Required-Start:
# Required-Stop:
# Default-Start:
# Default-Stop:
# Short-Description:
# Description:       Resize disk for rockchip platform environment
### END INIT INFO

PATH=/usr/local/sbin:/usr/local/bin:/usr/sbin:/usr/bin:/sbin:/bin

case "$1" in
	start)
		if [ ! -e /var/lib/misc/firstrun ]; then
			/usr/bin/resize-helper
			mkdir -p /var/lib/misc
			touch /var/lib/misc/firstrun
		fi
		;;
	stop)
		;;
	restart|reload)
		;;
	*)
		echo "Usage: $0 {start|stop|restart}"
		exit 1
esac

exit $?










usr/bin/resize-helper


#!/bin/sh
# Copyright (c) Fathi Boudra <fathi.boudra@linaro.org>
# All rights reserved.
# 
# Redistribution and use in source and binary forms, with or without
# modification, are permitted provided that the following conditions
# are met:
# 1. Redistributions of source code must retain the above copyright
#    notice, this list of conditions and the following disclaimer.
# 2. Redistributions in binary form must reproduce the above copyright
#    notice, this list of conditions and the following disclaimer in the
#    documentation and/or other materials provided with the distribution.
# 
# THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS ``AS IS'' AND
# ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
# IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
# ARE DISCLAIMED.  IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE
# FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
# DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
# OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
# HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
# LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
# OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
# SUCH DAMAGE.

# we must be root
[ $(whoami) = "root" ] || { echo "E: You must be root" && exit 1; }

# we must have few tools
SGDISK=$(which sgdisk) || { echo "E: You must have sgdisk" && exit 1; }
PARTED=$(which parted) || { echo "E: You must have parted" && exit 1; }
PARTPROBE=$(which partprobe) || { echo "E: You must have partprobe" && exit 1; }
RESIZE2FS=$(which resize2fs) || { echo "E: You must have resize2fs" && exit 1; }

# find root device
ROOT_DEVICE=$(findmnt --noheadings --output=SOURCE / | cut -d'[' -f1)
# prune root device (for example UUID)
ROOT_DEVICE=$(realpath ${ROOT_DEVICE})
# get the partition number and type
PART_ENTRY_NUMBER=$(udevadm info --query=property --name=${ROOT_DEVICE} | grep '^ID_PART_ENTRY_NUMBER=' | cut -d'=' -f2)

# in case the root device is not on a partitioned media
if [ "x$PART_ENTRY_NUMBER" = "x" ]; then
	${RESIZE2FS} "${ROOT_DEVICE}"
	exit 0
fi

PART_TABLE_TYPE=$(udevadm info --query=property --name=${ROOT_DEVICE} | grep '^ID_PART_TABLE_TYPE=' | cut -d'=' -f2)
# find the block device
DEVICE=$(udevadm info --query=path --name=${ROOT_DEVICE} | awk -F'/' '{print $(NF-1)}')
DEVICE="/dev/${DEVICE}"

if [ "$PART_TABLE_TYPE" = "gpt" ]; then
	${SGDISK} -e ${DEVICE}
	${PARTPROBE}
fi

${PARTED} ${DEVICE} resizepart ${PART_ENTRY_NUMBER} 100%
${PARTPROBE}
${RESIZE2FS} "${ROOT_DEVICE}"










usr/lib/systemd/system/resize-disk.service


#start
[Unit]
Description=Resize disk for rockchcip platform
After=lighdm.service

[Service]
Type=simple
ExecStart=/etc/init.d/resize-disk.sh start

[Install]
WantedBy=multi-user.target
#end










