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Orange Pi CMS5 1%/ R T Bt i RK3588S #r—1% )\ 64 il ARM AbHE 3%,
HAR NI A76 FIUUR% ASS, KA B =& 8nm LP filf2 T2, KA EHkm ik
2.4GHz, % ARM Mali-G610 MP4 GPU, Wik mPERE 3D fl 2D EMG g ik, N
=1k 6 Tops 5 7111 AL & %S NPU, #i45 4GB/8GB/16GB W17, HARIA 8K &
NALEEEE /1. 534 Orange Pi CMS5 #% O RGE L £ A R #H) eMMC, TliEREH
32GB/64GB/128GB/256GB.

Orange Pi CM5 Base JEAR 51 H 1A 35 B8, BLHEX 2.5G W1, T-IRRI 1T,
HDMI %t~ MIPI CSI. USB2.0. USB3.0 il 12pin ¥ J@H: 1045, AT VZi& T i
PR A%t E. NTERE. =itE. AR/VR. BEE2li. BeExESE, BE
AloT %M1k,

Orange Pi CM5 Base 3 #F Orange Pi ‘B /7 & HI#1E 248 Orange Pi OS, [A)H,
SCFF Android 12.1+ Android 13. OpenWRT. Debianl1. Debian12. Ubuntu20.04 F
Ubuntu22.04 Z: 8 1E R 55

1.2. Orange Pi CM5 Base [ Hi&
AT LU & S

— & Linux SHITHEAL

— & Linux P25 k55 2%

Android JiF &5
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1. 3. Orange Pi CM5 #-Uo iR BSR4

OPi CM5 #Z o B A4 A%

TG

Rockchip RK3388S(8nm LP il F£)

CPU

o 8 1% 64 fAbTH 2
* 4 ¥ Cortex-A76 1 4 ¥% Cortex-A55 [ HLI K /NZ 2L #
K% FEHi 2.4GHz, /MZFHi 1.8GHz

GPU

* £ ARM Mali-G610
* 3% OpenGL ES1.1/2.0/3.2. OpenCL 2.2 #1 Vulkan 1.2

NPU

6 Tops 577, SHF INT4/INTS/INT16 R & icH

PMU

RK806-1

RAM

LPDDR4/4x: 2GB. 4GB. 8GB. 16GB

EMMC

eMMC: 32GB. 64GB. 128GB. 256GB

o

3*100PIN(Z5: DF40C-100DP-0.4V(51)) , A& LA R
I1*TYPE C or DP1.4

3*USB2.0

1*HDMI 2.1 or eDP1.3

1*uSD

1*4-lane MIPI DPHY TX

1*¥2-lane MIPI DPHY TX

2*2-lane MIPI DPHY RX

1*4-lane MIPI CSI RX or 2*2-lane MIPI CSI RX

1*SATA III or PCIe2.0

1*SATA III or PCIe2.0 or USB3.0

USB3.0*1+USB2.0*3

POWER ON. RESET. MASKROM. RECOVERY %
SDIO 3.0 or RGMII

I2C. 12S. UART. SPI. CAN. PWM. PDM. GPIO %

CER

#N: DC 5V MAX1800mA
. DC3.3V MAX600mA F1 DC1.8V MAX600mA

PCB

£: 55mm,%: 40mm, /£: 1.6mm
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1. 4. Orange Pi CM5 Base JEMR /4454

Orange Pi CM5 Base JEEHAE 445 14

PR AR I 2 3 3 *100PIN, 0.4mm PIN fE, ZE##7805: df40c-100ds-0.4v
USB #%11 1 * USB3.1 #1 1 * USB2.0
P Ay HDMI2.1, #z/= 3 HF 8K@60Hz
et =k 4 * MIPI CSI 2Lane
B HDMI 5 4%
e 1 *1000M ¥ 1 (YT8531C-CA)
2%2.5G M (RTL8125B)
. * 12Pin FPC 488, Pitch:0.5mm
AR « CFF UAR’? PWM. I2C. SPI. CAN. GPIO Z 1}
Pt MaskROM. RESET. USER %8 f1Ff S| i%
fit e, EF Type-C fiLH, SV@4A 5 5SV@SA
RTC iz 1 2pin, 1.25mm #t%, FT-45 RTC Bt
LED HYRFERT, 3% WIOFERAT
FAN 5V 2PIN 1.25mm 4
AR AR A
ADC 4PIN HLHEHER, Pitch:2.54mm
Pii% ADC f N, &K 1.8V %A, 12Bit
I O 3Pin A H [
PCB K: 90mm, %E: 66mm, /F: 1.6mm

\Y_4

rangePi™ 2 PRI TT IR AT A BR A =] I s
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1.5. Orange Pi CM5 1O iR F T E # B A1 EAL E

TZ AL .

OPi CM5 Vi.1

KEMA:

i) ]
LR

Srassdssidtdsaseasasssiad
100
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1. 6. Orange Pi CM5 Base &R 1T EFLEMEEME

%mnc’e Pi

OPi CM5 BASE V1.2

KEMA:

220330302
22800002

ae AN -~

. T W TR
Sl LI L‘Ffl RLH A
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1. 7. Orange Pi CM5 #Z% 0o #% i34 O 15 B
EEME

IRIRK35885/2.4GHz
(ARM® m0#Z%CortexAT6+I0f%CortexA55 ) 6411

g omT T g n e

=i f 1
1GB/2GB/4GB/8GB -1" ;
LPDDRA4/4X ;
BIREIRCH ( RK806-1)
1GB/2GB/4GB/8GB
LPDDRA4/4X
32GB/64GB/128GB/
256GB eMMC

100PIN #r 334 iE1E28

= [T ‘

w . & 100PIN #RI$HR)%E 88
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1.8. Orange Pi CM5 Base JEMR 32 0i#1EHE

IEEME

2*PCle 2.5G LAN (RTL8125BG)

FIMO HDMI 2.1%iH

l _. U U \ l rTyPE-C%ﬂE#&D

ETEl svi

BrRBEENXE FFRHLHE
RTCE N RESET#
(2Pin 1.25mm) BERMEREDO (5V)
100PIN RIS MR IEFESS ADCiEO
USB3.0 TEEi
100PIN Rt i iEas
=== |
USB2.0 — MaskROM &2
| |
LEDYT  100PIN Rt tREESS TIMEIR
Emi
2.5GHESH
66mm (RTL8125BG)  Camera4 FIERMOSF
Cameral
Camera2
Camera3
— 12Pin¥" B#EO
---- 90mm

BOR AN B EZRELE 2.7mm, RROANEMLILAEZSLE 3.0mm.
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2. FFRRAEH A

2. 1. HEZFENEMSF

1) TF F, &/ 16GB & (HE:FF 32GB 8Ll b)) 1) class10 2B LA F 1) i P
Sandisk iR i&

Samisk
Ultra

1668 M3
@4 =31

2) TF RiRds, MTREEERE] TF R,

-

3) HDMI 2 1 5 48 .
IR 14%ETEIRE TS

4) HDMI ¥ HDMI #£424;, HTH¥ I K ARGERE S| HDMI SR 88 B0 AT B
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Ve

ER, MR KEE SKERE, EFRHDMILS R 4KEE SKIMFHIH .

5) USBAXI AKHELL, HTHRFE B HADBSIIRE .

6) FHIFEAC RS, EINEEA SV/M4A 8 SV/SA [ Type-C HLJAALH

s
i

)
1/ // - HO) B
O i/‘ 1/ : ©’%:;—’
N
;“'“*L_/”

TFRAR K Type-C IR E O A SCRFPD YRR ZhEE, RSCRFEEH) SVEEHRIA .

7) USBHz ) bR AN AL, W ERPREUSBE: 1 SR As A B S & mT L, SR bs A B 2%
A] DL K32 Orange PiFF &R -
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< range Pi F /" Fit

YT AT A R 7 RO AT

8) USBHA% k.

9) ZLANEYERE.

il

FRETE

iLREFRF

Fof&
R

WEBCAM o == HDFULL

— - N

—

5\

HE, TREBEEE BNLRER R TGIEE R Orange PiFF &R, Orange Pi
R RIERIE RGN R BERIEOrange PitR BB 28 4 7T LA

10) SVAYHERRUE . W EFs, TR A RS 8 0, 3Oy

2pin 1.25mm|A]#E

FE R AR L i XU FT LB PWMSR I T i@ K.
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11) 3.3V [ USB #% TTL BEH AL, A B R Thael, 5% USB ¥ TTL
ORI FR 28 S e 2 R AR L

12) %4 Ubuntu 1 Windows #:4F R 48 104N N HEL K -

1 Ubuntu22.04 PC ]k, FHT 43 Linux JR5
2 Windows PC H 1545 Android I Linux 4514

2.2. TEIFRRHBGERNHRKIZR

1) HCE R B E
http://www.orangepi.cn/html/hardWare/computerAndMicrocontrollers/service-and-
support/Orange-Pi-CMS.html

2) SEOCRRBTRH T I IE DY
http://www.orangepi.org/html/hardWare/computer AndMicrocontrollers/service-and
-support/Orange-Pi-CMS.html

3) BERIEEAE
a. Android JRRS: TRAFET E 2 BABRNE .
b. Linux ¥J&8%: {RIFLE Github L.
c. APFMAEEE: RIAETEsEMEHME .
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http://www.orangepi.org/html/hardWare/computerAndMicrocontrollers/service-and-support/Orange-Pi-5-Pro.html
http://www.orangepi.org/downloadresources/

range Pi H 7 F/iit PRI e A R 2 = BT B

B LR, FEASETF R AL b 7 2 3 1 3
Android §18: TRAFEH B R BARHINEL .

Ubuntu 8 (RIFFEH B AAMGBNE F.

Debian 8 (RAFFEE B mBA AN AL L.

Orange Pi OS §if%: RAFEHE o BB F.
OpenWRT H1R: (RAFFEH AN A .

S

2.3. #F Windows PC ¥ Linux 825 3| TF R HE

HE, XERPLinuxB B B4R Z MOrange Pi %R T 201 H T #Debian,
Ubuntu. OpenWRTELEHOPi 0S ArchiX#EHILinux RITHEAR -

2.3.1. ¥ balenaEtcher 3% Linux &8 ) 5 1E

1) E2eHES—5K 16GB B KAEEN TF K, TF KHEHIEE LAUN class10 Z¢ ik,
class10 2% UL I, ZEUE FH N 45 W R TF <.

2) SRR IR AT TF R 4dE A HLN .

3) M Orange Pi HYBRNTFEITE T HAEER XA Linux #4F RGBS EH R,
SRJE RIS A I, R SR, DL <L img” S5 R MSCIF AR IRE RGN
BRI, K/ —BUARAE 26B Bk

4) SA)5 T Linux SR KB B AF——balenaEtcher, F#HHibEA:

https://www.balena.io/etcher/

5) #EN balenaEtcher N TIMH fG, Mgt r) ™ EZH SBREAE TE I .
Q’ balena More Products v Resources v Customers &Partners v Pricing Contact ~ Login w

Flash. Flawless.

Flash OS images to SD cards & USB drives, safely and easily.

Selectimage
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5

' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

6) SAJa AT LA+ T %K balenaEtcher [1] Portable MitAS (14K {4, Portable R A TC 757 %24,
BT I EAT EAE A

Download Etcher

ASSET os ARCH

ETCHER FOR WINDOWS (X86|X64) {INSTALLER) WINDOWS XB6|X64 Download
ETCHER FOR WINDOWS (X86|X64) (PORTABLE) WINDOWS X86[x64  Download
ETCHER FOR WINDOWS (LEGACY 32 BIT) (X86|X64) (PORTABLE] WINDOWS XB6[X64 Download
ETCHER FOR MACOS MACOS X64 Download
ETCHER FOR LINUX X64 (64-BIT) (APPIMAGE) LINUX xg4 Download
ETCHER FOR LINUX (LEGACY 32 BIT) (APPIMAGE]) LINUX X886 Download

Looking for Debian (.deb) packages or Red Hat (.rpm) packages?

7) AR R S 7 B 4 B A Y] balenaFEtcher, 154t B EHAE . R MM
Portable it A balenaEtcher, BT HRIA], 775 H] balenaEtcher 71t A&
FToR:

Etcher = x

& balenaEicher

L+

[ Flash from file

& Flash from URL

I clone drive

$TFF balenaEtcher B} 20524878 T H 4 1%

Attention

Something went wrong. If it is a compressed
image, please check that the archive is not
corrupted.

User did not grant permission.

151%F¢ balenaEtcher J5 A%, REEFRUEHRSHIBEIT.

#1H(0)
9 LEESSHIETR)
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5

' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

8) {# H balenaEtcher %&3% Linux 514 i B AT IR UN T AT 7«
a.  EAREFELER N Linux S8 SC1F 1 #42
b. RJEIEF TF RIERT;
c. /o s Flash SE & F RGeSk Linux 5415 2] TF Ry

Etcher = X

Q" balenaEtcher

2

E Flash from file

& Flast from URL

I8 Clo e drive

9) balenaEtcher 583K Linux % #1322 B S~ EIFR,  3 4k o6 Bos 5
RN IETELES Linux 52148 TF R

© Etcher — 48% Flashing... 2 *

!'.‘ balenaEtcher

@ orngep...170.img

._ Generic... Device

’ balena-rpiplay

Flashing...

10) Linux S5 E%5C )5, balenaEtcher BRNIL2x%fFesk B TF K Hh SR AT SR,
WA IR A B i@, W NP, BoRgr Bt E MR RNER O AR 5E
&, balenaEtcher IE7EXFBesRk 58 B B AR AT R 5 o
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range Pi H 7 F/iit PRI e A R 2 = BT B

Etcher — 26% Validating... == x

& balenaEicher

© orangep...170.mg

_. Generic... Device

7 balena-rpiplay

Validating...

( Get started .I

11) BB 5E UG balenaEtcher )2 St an N B Frs, Wik B s gt e 4a 7 Blis
PR e Ty, LR st 7T LUB Y balenaEtcher, #XJ5#H TF K4\ 2T KR
TF R T .

ﬁ balenaEicher

Flash Complete!

1

We hope you enjoyed
using Etcher!

| Share on Twitter :I

2.3.2. {¥F RKDevTool 53 Linux &3] TF B HE
1) HTEES RN RGN USB AXTARPELZ

22



range Pi H 7 F/iit PRI e A R 2 = BT B

2) IBF B —iK 16GB B E KRN TF K, TF K HEHHEEL BIUN class10 2%
&Y, class10 2 LA b, a8 A I 55 S R TF =

3) SRJEH TF RAEAJERIR I TF A

4) SRJ5 M Orange Pi HI¥RI T E M K # i IKS) DriverAssitant v5.12.zip fll
MiniLoader UL/ ke3¢ T 5. RKDevTool Release v3.15.zip .

a. ft Orange Pi HJBERI TR ITMEFESF LR, REHEN TSI,
AndroidHILinwdREEER T 5 -RKDevT oo FIEESTEF

AndroidFREESTE-SDDiskTool
b, SRJE NECH I BTA S

MiniLoader-ESELinEETEEHIIER

=N RKDevTool Release v3.15.zip

Bl Driverfissitant v5.12.zip

HER, “Miniloader—RFELinuxBE B A FEHBIMART” SCHIET CRHRIFRN
MiniLoader 3443k,

5) #RJa M Orange Pi HIBERF T HINE F#AR EHK M Linux BAE R GGG
e, SRJE MRS, SRS, B img” S5 RSOt R AT
ARG BAE S, K/ BEARE 26B Bl L

6) SR 5 I ff J5 B4 fi# )& DriverAssitant v5.12.zip, T 75 f# 5 o () S0 I 4k 5
Driverlnstall.exe 7] $117 SC/ 34T HRI ],
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range Pi H 7 F/iit PRI e A R 2 = BT B

=R ezl E- it Fo
ADBDriver 2022/12/1 15:07 g
bin 2022/12/1 15:07 i
Driver 2022/12/1 15:07 g ==
] config 2014/6/3 15:38 ESES 1KB
& Driverlnstall 2022/2/28 14:11 MEERE 491 KB
= Readme 2018/1/31 17:44 AT 1KB
=] revison 2022/2/28 14:14 T 1KB

7) 1771 DriverInstall.exe & % % Fii &5 i 9K 20 (1) 20 BR AN T Fros
a. R “RBNREE” %l

O ESHRENE v5.12 X

Wi | IS |
L

b, SEfr BN )R, A LR “RRBEMIN” . ReAd B
PRI

& ECEEEFIEE v5.12 i

Driverlnstall b4

Ehe iﬁﬁ__'

T,

HEE

8) #RJ5 %k RKDevTool Release v3.15.zip, #2235, 1EME )G B SCH5#
rh#£3] RKDevTool ] JTEIH] .
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range Pi F /" Fit

YT AT A R 7 RO AT

EZ8
bin
Language
| ] config.cfg
2] config
|—'| revision
.+ RKDevTool
|| Fr T GRS v1.0

EMHR

2022/12/1 15:07
2022/12/1 15:07
2022/3/23 911
2021/11/30 11:04
2022/5/27 9:09
2022/5/27 9:06

2021/8/27 10:28

= i

g =

=

CFG 37 7 KB
EESE 2 KB
o = IKB
MEE= 1,212 KB
Foxit PDF Reade... 450 KB

9) ¥IJF RKDevTool %% T B )5, K AHEMILE E#AIEIT Type-C &i&ER: LI R
R, FrbAE AR “BRARIARE .

 BERGTETR 315
THER FEEH SEME
| ]
4 | O 7 | it | 2 S B[ S
T oso0nnon | Leader ]
2 [T 0x00000000 | Earamster
S im] 0x00000000 Tboo
4 | 0x00000000 | trust
5 [T 0x00000000 Mis
e | 0x00000000 Bezoure:
izl T | 0x00000000 Hern,
i 000000000 Boo
Em 0x00000000 | Recover,
w0 [T 0x00000000 Syst
[ | TT] 0x00000000 B
Loader: T RS BEARE &=
Clagmiiatnts
BAT BB >

10) %85 IR Linux 18 2] TF R+

a. HEE USB AXTABIRLEREITF T KIS Windows HfK, JT &k USB
Besk AL B T TR

c. ARJEIAFETIT KA MaskROM 284N, MaskROM %88 171 AR AL &

NEFIR:
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range Pi H 7 F/iit PRI e A R 2 = BT B

d. RIS RIREE I Type-C 4% LM HLJR, JF EHL, PRJE mt Al LAFAJT MaskROM
%8 7. Type-C HLIERE DAL B AT PIR:

Fril bR “RI—A MASKROM #%&” .

\ BEURFTETR v315 2 X
THIRR FEEE SR
[ I
KSR SN S I 2 e
[
|28 T 0:00000000 | Perameter
BN m] 000000000 Uboot
8 O 000000000 trust
5 |[C 000000000 Mise
s [T 000000000 Resource
EEEN ] 000000000 Kernel
1z |[C 000000000 oo
9 |C 000000000 Eecover:
1w 000000000 System
un | 000000000 Backup
Lo  hir |
[WE: =
| Iﬁﬂ]‘ "FMASKROH‘&&I -1 MASKROM v
VR R SRR T T I R X3
£ SRR SRR FR B T T 3 X3
| ETEFETE 315 X

THESR FHRE SR

]

SRE- I T R P
[
2] T 0x00000000 | Parameter | |
Em 0x00000000 Uboot
3 T 0:00000000 | trust | |
5| [J 0s00000000 | Misc | |
6 | 0200000000 | Resowrce
| ] 000000000 Eernel
Cl DOMO000D | eat \
El 000000000 Recover v [l T ks "
1 [T 000000000 Systen 1%5&%:‘1:%1?51&%1)&@%
u |- 0=00000000 | Backwp | |

et T 1 BENER || ®2
D8l

\ A~ MASKROME =L LT ]

g IRJE Rl AR AT B R s R A
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range Pi H Fiit

YT AT A R 7 RO AT

| ESHTETE 15 - x
THES FEEE SR
[
0| e it | &= R B
CL e Ledw

2 [T 0x00000000 | Parameter

E i | 0x00000000 Uboot

Elini 0500000000 trust 2

55| [J 000000000 Misc i

le [T 0x00000000 | Resowrce IR

EZ0 N fostoonioon I, ersel B

8 | ] 00000000 Joat =

s | 00000000 Recovery

1 [T 0x00000000 System M

u | | 000000000 Backup SNEE

SHEE
Leeder: | i i wEsER || A=
Clagsists
| KB MASKROMBE % L E |
Ny Ny N
h. REIEFESAREEN.

| BESEFS TR .15 = x

THER AEEN et

+*

| O ik | it | EE |

E
il 0200000000 1 Earanstar
s | 0:00000000 | Uhoot
2 | 0200000000 | trust
s ] 0z00000000 | Mise
la LT 0Z00000000. [ Rusdimey
EX i O=U0000000 | iEareal
Xl 0200000000 | Bast
[ | O] 0200000000 | Recovery
ELR 0200000000 | Systen
u | 0200000000 | Backup
Loader: tdT | iR

LlsgmliEthtsS

HENEE | A=

| R, - MMASKROMBE #-

3-1 MASEROM

i AAJEIEFERT T R %01 MiniLoader SCAF Y H 1) rk3588_linux_tfeard.cfg it &

A, B REATIR

TaEe |
« %
g
me v sETEE
= R 0O

« orangepi + | MiniLoader KR Linu BB BERRLSE |

3588 |

k3588 _linux_emmec.cfg

¥ =
=
e

i, A0S (C)

Loader e e e Y

SOEE(N): | rk3588 _linux tfeard.cfg

= X
x
v O £ ¥ MiniLoader-£2=Linux..
EE-r ™ @
| [Confighiatca) v

jo R R EHRE
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T 4
3

' range Pi fil 1 Tt

YT AT A R 7 RO AT

= X
THAR FEEM SRUE
[ I
H.Mﬂﬁﬁ | fidt | £= | #iE [E
v
ENdE] 000000000 Tinux C:\UsersiMdninistratorilesktoph .. | |
RKDevTool x
o SNES. /
/
ks Lo | | emsEx || &=
(WD
\ JeBL— 4 MASKROM B £ = s E}
N — AN
k. RJa s FEPRIAE.
\ EEEFETE v315 X

THES FEEN SHTE

|z | s

[
v | O] % | Hiaht | &% | 7tz -
v

| 0z00000000 |

linmx | CiiUsersVAduinistratoriDesktoph... | |

Teies | owmm

| | BERRE

b

Cligstaitits

| JBL -4 MASKROMHEE

|31 HasEEOM

|

N N o o > o e .
I FEFEFTTE N0 MiniLoader S F3+ MiniLoaderAllbin, 5 5 3TFF.
% REETTALE .15 - x
TaEe | v T X
&« v o « orangepi rlMiniLoader'ﬁLinuxﬁmﬁ?fFﬁngﬁI v o B TE MiniLoader-£22Linux..
¢ | d
ilg s FESis B - O @
2
| mesC
_;. D HE [ rkas88_linux_emme.cfg
B s | ] k3588 _linux_pcie.cfg
e | ] rk3588 linux tfcard.cfg
L [2] rkspi_loader
&
3 T
D B
W ==
i FHEEES (C)
Loader e
STHEE(N): | MiniLoaderfllbin ~| [all ey ~|
] Laro ||| = |

m. RJ5E R N BRI AL E
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range Pi F /" Fit

YT AT A R 7 RO AT

|@E .

| C:\UsersihdministratoriDesktoph. ..

ERAER

| BEMFFETE v3.15
THESR AEEF SRR
[
# O\ | | EF
Ml nsooononn
2 |7 |sD 0x00000000 | limux
Loader Ver:1.11 AT kS
Clagmiaihhis
| BB AMASKROMBE £

3-1 :MASEROM

SRIGIE B ERE ) linux 8214 42, FAEITHF.

n.

FERREBRAT, BUCKERR A linux8i 5 E iy 4 Horangepi.imgBiE HE LR

AT, R RGEBR I RS Bl Ri#E R E o LEUE.

512 e
TR T %
o € v » IEERE » Z=M » orangepi » v B ° T orangepi FEE
| g
L;_F mm  FEwds B T @
| e MiniLoader R LinuxEiSA EEEENEE
PR || orangepi
B R
= 85
4=
D Bx
| =A
i AR (C)
Loader - o amee s T
SUE(N): [orangepi o] [AlFery ~
|7 | FIFH(0) |I 06
o. RJaE Ak L aRpIE AT 1L
S BORTRTE v3.15 o %
THER ABEN S8R
E,E‘,lﬁﬁii,\i@iﬁ J,%%,il,f?ﬁfi—,\,,,,},
W 00000 Loader  C\Wsersilec\lesktoplindroidfl
ENlEE] 000000000 Linux C:sersileeiDesktoptorangepito... | |
Loader ¥er:1.11 | ik BERIESR BE
MERRERIE
| &ﬂt]‘ ‘*MASKROM‘&&' 3-1 :MASEROM ~
p. R HATIZH S IR R linux AR BTF R tf R
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range Pi H 7 F/iit PRI e A R 2 = BT B

THIESR FREE ShE
e
I~k
2 |V s
Loader Ver:1.11 i BEDEE HE
(S e S
Z‘{E‘]‘ ‘*MASKROH&?& 3-1 :MASEROM v
: 37, 2 = — A —
q.  linux Bifg B 58 )5 B log Wi N EFTR .
\ BEMITETR v3.15 ” =
THIESR FREE ShE
£ FEI = s e
v Ml 1
2 |F|s we | Decktoplorsngepiorangepito | Mizti&E
Tk AR
Falkait A RRTh
SRBIFl ashInfo iR
REIFLashInfoffiT)
AEFIIET R
& IR
T-ERIDEF
T-ERITBRETH
EMaskronfHi
ShMeshronfiH]
i L&
ey
[ tmriesi
Leadex Vem 1ol 4 BEAER = Eﬁfﬁoz:i:;i & oo
(S e T#iR
BeAT R BB % g

. BESSE linux FHE R tf RHJE, linux KRG HBNEB).

2.4. 3F Ubuntu PC ¥ Linux B2 E 2| TF R HE

HE, XERPLinuxB B B4R & MOrange Pi %R T 201 H T #Debian,
Ubuntu. OpenWRTELE OPi 0S ArchiXFEHILinux RITHEAR, Ubuntu PCYEHI & 223
T Ubuntu R4 HKIA N

1) E2eHEs—5K 16GB B KAEEN TF K, TF KHEHIEE LAUN class10 2tk
class10 2% UL I, 28 FH N 45 W B ET TF <.

2) SRJE IR AT TF R 4dE A HLN .

3) % balenaEtcher #ff, T #cHuhlEA:
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range Pi H 7 F/iit PRI e A R 2 = BT B

https://www.balena.io/etcher/

4) Bt balenaEtcher F#E LI G, Miet i) FEILHI BRI T EAIH T .

&
? balena More Products v Resources v Customers&Partners v Pricing Contact Login SignUp

ETCHER

Flash. Flawless.

Flash OS images to SD cards & USB drives, safely and easily.

5) SRJGIEEE N # Linux MU AFERI AT,

Download Etcher

ASSET 0s ARCH
ETCHER FOR WINDOWS {XB6|X64) (INSTALLER) WINDOWS X86[X64 Download
ETCHER FOR WINDOWS (X86|X64) (PORTABLE) WINDOWS X86[X64  Download

ETCHER FOR WINDOWS (LEGACY 32 BIT) (X86|X64) (PORTABLE) WINDOWS X86(X64  Download

ETCHER FOR MACOS MACOS X64 Download
I ETCHER FOR LINUX X64 (64-BIT) (APPIMAGE) LINUX XG4 Download I
ETCHER FOR LINUX (LEGACY 32 BIT) (APPIMAGE) LINUX X86 Download
Looking for Debian (.deb) packages or Red Hat (.rpm) packages?

6) M Orange Pi HIBERNTEIE N A ZHE XM Linux #4F R GGG R4,
SRIG AT S R s, MR S RSO, BL “limg” 45 RS 2 B AE R ST
BB, KN JBRAE 2GB L L

a) Tz 454 B A AR T A 0 R R -
test@test:~$ 7z x orangepicm5_1.0.0_debian_bullseye desktop xfce linux5.10.160.7z

test@test:~$ Is orangepicm5_1.0.0_debian_bullseye desktop xfce linux5.10.160.*
orangepicm5_1.0.0 debian bullseye desktop xfce linux5.10.160.7z
orangepicm5_1.0.0_debian_bullseye desktop xfce linux5.10.160.sha  #58A1 LA+
orangepicm5_1.0.0_debian_bullseye desktop xfce linux5.10.160.img #8515 X1

b) IR NENIE OpenWRT Bif, M4atitl gz Z5B1, fifHan < W FFon:

test@test:~$ gunzip openwrt-aarch64-opicm5-24.03-linux-6.1.43-ext4.img.gz

test@test:~$ Is openwrt-aarch64-opicm5-24.03-linux-6.1.43-ext4.img
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range Pi H 7 F/iit PRI e A R 2 = BT B

openwrt-aarch64-opicm5-24.03-linux-6.1.43-ext4.img #5515 301

7) S5 % )5 7] LA%E ] sha256sum -¢ *.sha iy 215 FREGAZ B IERM, SRR
RRIHULIA M BRI A S, AT IR R TF R, WS R B3 A DL A i
B NSRBI A R, 1SR E R NG

test@test:~$ sha256sum -c *.sha
orangepicm5_1.0.0_debian bullseye desktop xfce linux5.10.160.img: OK

ISR R 3K fE OpenWRT Bif%, 2N IR WREATIS, AR5 )5 R .

test@test:~$ sha256sum -c openwrt-aarch64-opicm5-24.03-linux-6.1.43-ext4.img.gz.sha

openwrt-aarch64-opicm5-24.03-linux-6.1.43-ext4.img.gz: OK

8) #AJ5TE Ubuntu PC ) 2 ST XU it balenaEtcher-1.5.109-x64.AppImage B[ 1] T 7
balenaBtcher (JEFE%&%E) , balenaEtcher 17 5 I 5t Bt~ B FR

&9 balenaEtcher

o

B Flash from file

& Flash from URL

1B clone drive

9) ¢ FH balenaEtcher %5&5% Linux 8544 i) BAR L BB 40 T A :
a. HRIEFERERN Linux S84 U EE R
b. SRJEEE TF RIOFRT;
c. #ea s Flash L& F 46563k Linux 5415 2] TF R
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5

' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

Etcher

Q" balenaEicher

B Flash from file

& Flas 1 from URL

10) balenaEtcher kg% Linux SR H I FE Sox i St an ~ B s, Ji ot ok B s
RN IETELES Linux 52148 TF R

Etcher - 50% Flashing...

f’ balenaEtcher

- I

Orangepiz,..9.170.img Generic M...rageClass Flashing...

11) Linux 54 68%5¢ )5, balenaEtcher BRIANL X e 2| TF <+ G TR,
iR R A R, I FEFTN, Songra ittt R R s C g%
%, balenaEtcher 1E7EX) K% 5€ I B G AT 56

Etcher - 28% Validating...

@ balenaEtcher

©C — A

Orangepiz...9.170.img Generic M...rageClass Validating...
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range Pi H 7 F/iit PRI e A R 2 = BT B

12) ik 5¢ B balenaEtcher s A4 T BIFR, W BoRiktmfan Bl
PRI B AR BT, BRI 5 vT LU Y balenaEtcher, #AJ54H TF R A\ 2IJF KK
) TF RAE A T

Flash Complete! Flash Another

Thanks for using & balenakicher

2.5. 5% Linux %13 eMMC F 1%

2.5.1. {¥H RKDevTool 53 Linux &4 %3] emMC F 15

EE, THEHKRIEERRE Windows BN BT

HE, XERPLinuxB B EAIBH & MOrange Pi %R T 201 H T #Debian,
Ubuntu. OpenWRTELEHOPi 0S ArchiX#EHILinux RITHEAR -

1) Orange Pi CM5 #%.0otR B eMMC fb, FTfEfr 8 W R frs:

2) HSuT B AR A RAFH) USB AR A KHE Lk
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range Pi H 7 F/iit PRI e A R 2 = BT B

3) #RJa M Orange Pi HJHERITE T E T & O 5K 5 DriverAssitant v5.12.zip £
MiniLoader UL/ k¢3¢ T. 5. RKDevTool Release v3.15.zip .
a. {E Orange Pi BT N AU E 0BT 77 TH, ARJFdE N TS/

AndroidfHILinuEEEE T E-RKDevT oo FIEEFNEF

AndroidFEESTE-SDDiskTool

b WRJE NECR I BT S

MiniLoader- 2 LinuxR BT EERABINER
e RKDevTool Release v3.15.zip

(@ | Diriverfssitant v3.12.zip

HER, “Miniloader—#FELinuxBE B A FEHBIMART” CHIET CRHRIFRN
MiniLoader 3443k,

4) SRJa M Orange Pi AIBERL T I N HAEZ LKA Linux 3#4E R G EB A
e, SRR MRS, SRS, B img” S5 RSOt R AT
ARG BAE S, K/ BEARE 26B Bl L

5) SR P JE B R S5 DriverAssitant v5.12.zip, T 7E fift J5 5 19 SC A4 % 3k 3
DriverInstall.exe 7] $117 SCAF 34T HRI ] .
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range Pi i/~ Fit

YT AT A R 7 RO AT

=

ADBDriver
bin

Driver

| config

& Driverlnstall
|=| Readme

[ revison

6) 17T DriverInstall.exe /5 7% i

a. R “RENREL”

i HEs

2022/12/1 15:07
2022/12{1 15:07
2022/12/1 15:07
2014/6/3 15:38

202242728 14:11

2018/1/31 17:44
4,

CAIR SR 2 BR AN R PR -

© ESHEEEE v5.12

IEEhIEE |

EENE |

TIRRNNRRNRTNRRRI NN

b, SEfF—BE)E, PHE IR “REWSIRIY

TR

$ EHHENEF v5

EEhE

1

Diriverinstall =

SRR

7) #RJ5 fi#t [ RKDevTool Release v3.15.zip, M4 TC 7 %%,
%] RKDevTool ] 7RI,

=55
bin
Language
[] config.cfg
=] config

=] revision

% RKDevTool

|5 FETEERTE V0

fER R

2022/12/1 15:07
2022/12/1 15:07
2022/3/23 %11
2021/11/30 11:04
2022/5/27 9:09
2022/5/27 9:06

2021/8/27 10:28

36

=
g
CFG z#
h=gita=
MEERF

Foxit PDF Reade...

o A

1KB
491 KB
1KB
1KB

WA R “Bie”

FER I 5 R SCAF Sk

)

7 KB
2 KB
3KB

1,212 KB

450 KB



range Pi H 7 F/iit PRI e A R 2 = BT B
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1) #ZOR ) eMMC A G, WA ULERRAEHE. sk s’

(1) TF RGN EFEIRIT R TF R idirE .
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range Pi H 7 F/iit PRI e A R 2 = BT B

2) JFRHA HDMI #:1, A LUEt HDMI # HDMI 352 2830 T AR 5% 122 3] B 0 R
# HDMI &~ 8%,

3) 4% b USB MArAIHEEE, H T2 6] & IR AR

4) R 5V/AA B3 5V/5A ) USB Type-C £ 11 g 58 1) FEJEE AC

PIEAEBABEREBRT 5V WHRIFEERE, SR RIK.

ARG LHEBEHIEFREFARENARELTEZSLEBEERESHN, F—
HiEWHEERRREE. MRBHNEEPRAEAEEHINER, EFEHRT HIE
B# TypeC FWEH AT

Type-C HLIEHE: O & A ZFF PD Hhisd i .
EAE B P N USB B2 O RAF RIRAGLE .

5) ARG FTIFHRPERC A TR, ARk —VIIEH, L HDMI BoRa3 8 LCD Fi4
HURER B R GEHI R shE 1 .

6) WIRAE RIS D ERE RGNS, 156 EOR T AAGE L2,
# D RERTNEES B RIS ORER 5 E 1,

2.9. PERE ORER T

2.9. 1. RS ORERH

1) HoEFEMEE— 3.3V [ USB & TTL filk, SR5% USB % TTL #iH{) USB
2 O — w4 N B H AN ) USB #2107,

KT EBIFHIFE A M, 8 F CH340 USB %% TTL AEHR, & AN EA$ A CP2102.PL2303
KU USB %% TTL #ER.

WISE USB #% TTL BRAT, &R HF 1500000 R FBER .,

USBEETTUELRAISVAESRE
USBETTURIMIBERIE S |
USBETTURIRAITX DI At 82 (1AIRXD

USBETTUERFPIRX DI AR ERH B 1AITXD
USBEETTUERFIGNDE i 82 [1AIGND
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» @

' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

2) JEAR B H T GNDL RX ORI TX 5] BIFRIRT R 26 R B R«
g =

fprange p;

CM5 BASE V1.2

3) USB % TTL bt GND. TX Al RX 5| il 75 2 38 1o Ak 28 74 52 21 91 & AR 1 1 1k AR
Mk,

a. USB ¥ TTL #itft) GND #3177 K 1 GND .

b. USB ¥ TTL #itff) RX B3| R TX E.

c. USB % TTL B TX 2 F KK RX E.

4) USB # TTL BHUZE Rz N AT Orange Pi FFAM 7R & B 4 R s
== EhEls

| Orange Pi FF&#R

USBETTLIRERIZEIZEBINF] Orange Pi FFRIRIIREE

B O TX M RX B R E GERK, mRAMEFHX 2 TX A RX KIRFF, 7T
PATE 8 R TX A RX SeBEfE#E B, WRAREA T HZ#H# T TX M RX HI5F,
XL —FIBF R XT

2.9.2. Ubuntu “F&ERE O FE

Linux T8 PA#E A # &8 ORRK4HFIRZ , 0 putty.minicom 5§, T HIE R putty
s R i

1) B4 USB % TTL #Hedd N\ Ubuntu HUAN Y USB #2111, Wi USB # TTL Btk
EEFRIES, 7E Ubuntu PC [¥/dev 3R] LA 2% BB T mi4s, idERAT
Wi, JE TR DR 2
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range Pi H 7 F/iit PRI e A R 2 = BT B

test@test:~$ Is /dev/ttyUSB*
dev/ttyUSBO

2) SRJEAd A T Ay 27 Ubuntu PC _E %225 putty.

test@test:~$ sudo apt-get update
test@test:~$ sudo apt-get install -y putty

3) SRJGIE4T putty, 1CE0 sudo BLFR .

test@test:~$ sudo putty

4) AT putty a2 Ja 25 H R S

PuTTY Configuration - o @

Category: Basic options For your PuTTY session
Specify the destination you want to connect to
Logaing Host Name (or IP address) Port
~ Terminal 22
Keyboard Connection type:
Bell Raw Telnet Rlogin @ 5ssH Serial
Features Load, save or delete a stored session

~ Window Saved Sessions
Appearance

Behaviour
Translation Default Settings Load

b Selection e
Colours v
Fonts

~ Connection

Data
Proxy
Telnet
Rlogin

b SSH

Delete

Close window on exit:
0 Always Never Only on clean exit

About Open Cancel

5) BB O BLE S
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' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

Category: Options controlling local serial lines

‘Logging Select a serial line
w Terminal

Keyboard | Serial line to connect to | /dev/ttyUsBO . |

Bell Configure the serial line

Features

—
Speed (baud |
A —— Speed ( ) 1500000 |

Appearance Data bits I 8 |
Behaviour > :
Translation Stop bits 1 |
Selection

Pari None b
Colours Barity —

Fonts Flow control | None -
¥ Connection —
Data
Proxy
Telnet
Rlogin
b SSH

BT,

About Open Cancel

6) RE R EH NS4,
a. X E Serial line to connect to /dev/ttyUSBO (12NN N T 4, — %
Hidev/ttyUSBO)
b. 1% E Speed(baud)#y 1500000 (= CIEEFR) .
B Flow control /J None.

PuTTY Configuration »

Category: Options controlling local serial lines
Logging Select a serial line
* Terminal . ‘ |
Keyboard Z@)\ée&a-l lln%%ég%g‘%g /dev/ttyusBo
Bell Configure the serial line
Features T 1
v window 3-2ESpeRETHARRNY1500000——>| 1500000 |
Appearance Data bits g |
Behaviour —
Translation Stop bits [1 [
Selection Dot i
-
Colours Fanty one

s Howeonsl

¥ Connection . <
Bais 4.igEFlow control’ANone

Proxy
Telnet

Rlogin - 1 EEEONRERE
» SSH /

About Open Cancel
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range Pi F /7 F/iit

BRI AT IR A " RBUIT A

7) EH R E MK E)S, 8% Session FtHl
a. H ik Connection type &y Serial,
b. SRJ5 A Open $Z41IERE 1T,

Category: a"

Logging

¥ Terminal
Keyboard
Bell
Features

* Window
Appearance
Behaviour
Translation
Selection
Colours
Fonkts

¥ Connection
Data
Proxy
Telnet
Rlogin

I JE]

About

8) JABIIF KA,

1.ERISessionF

PuTTY Configuration

EEEic options for your PuTTY session
Specify the destination youwant to connect to
Serial line Speed

[dev/ttyUsBo 1500000

235%EFESer ial—

SSH © Serial

Connection type:

Raw Telnet Rlogin

Load, save or delete a stored session
Saved Sessions

Default Settings Load
Save

Delete

Close window on exit:

O Always Never Only on clean exit

A OpeniZEl

Open Cancel

BUREMIT T O &0 B R Sk i Log 58 1.

Jdev/tEyUSBO - PUTTY

Die Bus-Width=1E Si

2 Die idth=1f
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range Pi H /" Fiit GRINTT R AT A PR =) U A

2.9.3. Windows “F & E O [EH G

Windows T 1] A5 i 5 OB 1R%E, W SecureCRT. MobaXterm %,
T HE2 MobaXterm ) 7%, XEHEKEGHERERA, LHEWXEFFHS R
.

1) T % MobaXterm.
a. 3 MobaXterm PJHEUI T :
https://mobaxterm.mobatek.net

b. # A MobaXterm [ #M™ 71)5 7 GET XOBATERM NOW!.
MobaXterm

Enhanced terminal for Windows with X11 server, tabbed SSH client, network tools and much more

B Mobaxterm
Terminal Sessions View Xsever Tools Games Settings Macros Help

Quick connect...

1 User sessions

A

8 Factory servers

¥ Linux servers

Sessions

[ My dockers ser
= X11-forwarding (remote display is forwarded)
N7 My Virtual Machines

[ Phone devices

=

) Raspberry custer

(8] RedHat duster
L) Tests servers
(3% Windows servers

& ws

)
g
2
&
0
2
5
8
=
W
=
£
@

Welcome to MobaXterm, Xserver and SSH client for Windows

c. ARJFIEFE T Home WA,

Home Edition

Free $69 / 49€ per user*

* Excluding tax. Volume discounts
Full X server and SSH support

Remote desktop (RDP, VNC, Xdmcp)

Remote terminal (SSH, telnet, rlogin, Mosh) Every feature from Home Edition +
X11-Forwarding Customize your startup message and logo
Automatic SFTP browser Modify your profile script
Master password protection Remove unwanted games, screensaver or tools
Plugins support Unlimited number of sessions
Portable and installer versions Unlimited number of tunnels and macros
Full documentation Unlimited run time for network daemons
Max. 12 sessions Enhanced security settings
Max. 2 SSH tunnels 12-months updates included
Max. 4 macros Deployment inside company
Max_ 360 seconds for Tftp, Nfs and Cron Lifetime right to use

& Download now
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https://mobaxterm.mobatek.net/

5

' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

d. RJEikFE Portable (FH#E A RAS, NEGER T %A, EARIT I Al LA .

MobaXterm Home Edition

Download MobaXterm Home Edition (current version):

& MobaXterm Home Edition v22 2 MobaXterm Home Edition v22.2
(Portable edition) (Installer edition)

Download previous stable version: MobaXterm Poriable v22 1 MobaXierm Installer v22 1

By downloading MobaXterm software, you accept MobaXierm terms and conditions

You can download the third party plugins and components sources here

If you use MobaXterm inside your company, you should consider subscribing to Mobaxterm Professional Edition: your subscription will

give you access to professional support and to the "Customizer” software. This customizer will allow you to generate personalized
versions of MobaXierm including your own logo, your default settings and your welcome message.
Please contact us for more information_

2) NEGEJE R A AR R R N B IS A, RITAT 43 21 MobaXterm 1] S AT,
SRJE AT T o

= e =Lt -S| o
| | CyquUtils.plugin 2022/9/24 20:16 PLUGIN 3245 17,484 KB
el MobaXterm Personal 22.2 202210422 16:53 IR 16,461 KB

3) I MG, WEE DEENSRDT:
a. IS ERRE .
b, EFEH KA
c. JEFEHR IS (15 CRRARE SEPR IS Ok 0 B )0 15D, WERE A B v
5o TEH 360 IXFRITFH 3% USB ¥ TTL & 158 R3]
d. EFEH DHERFEE N 1500000,
G ST “OK” $#4l7 RikE .
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http://weishi.360.cn/qudongdashi/

range Pi H /" Fiit GRINTT R AT A PR =) U A

B % s kA B B Y B s 5 @

Session | Servers Tools Games  Sessions View Split MultExec Tunneling Packages Settings Help
A
]
[ | session settings x
«
2 5 3 " a)
£ N B ¥ ¥ & @ | @ m @ x |
E; S8H  Telnet Rsh  Xdmcp RDP VNC FTP SFTP | Serial File Shell Browser Mosh Aws §3  WSL
s
2
i »" Basic Senal settings
! =
" Serial port * ‘ Speed (bps) * [1500000 vl
:
= M
f/ = ” = “ 2
%" Advanced Serial settin B8 Terminal settings Bookmark settings
22591500000
€
\ E
Serial (COM) session \
€ Cancel
UNREGIS|

4) g “OK” Rt N NS, IR ST RO BEE B & 14 A5
A%‘TO

B COM3  (Siicon Labs CP210x USB to UART Bridge (COM3) — _ x
I ® 2 & & @

Sesion  Seers  Tooks  Games Sessons View  Spit  Multxec Tumeing Padages Settngs el

2

T30 User sessions

A CoM3 (ShconLabs CP10x S8

the chip id X

chip id check oK
. ) DRAR_VCC set to 1500 mv
IXEBLAR—% tionte
K[AFER, TR
BEERTEIETA

A Macros & Toos

inal
bit,1 ranks training
He

DDR:

ag is 0x0
7

rtc standby fl
e =102

o Lline count 4
: mmc driver ver 201
0 spd m 2
i set f_max to S0M, set f_max_ddr to
s o

tys
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range Pi H 7 F/iit PRI e A R 2 = BT B

3. Ubuntu/Debian Server F1 Xfce 5[0 & %t /¥ FH 1% BH

FEABTRET linux REFREKGEBEMN xfee LHERAGFEBRR S

3.1. DX EH Linux B4 KR M EARE

Linux &5 %H LLAE:S JiRk %% B8 hi ST R
Debian 11 - Bullseye Linux5.10 & XHF
Debian 12 - Bookworm Linux5.10 R &
Ubuntu 20.04 - Focal Linux5.10 XF X R
Ubuntu 22.04 - Jammy Linux5.10 & X
Debian 12 - Bookworm Linux6.1 X FF &
Ubuntu 22.04 - Jammy Linux6.1 XF X FF

3.2. Linux5.10 RZEEEM

gk Debian11 Debian12 Ubuntu20.04 Ubuntu22.04
HDMI &7~ OK OK OK OK
HDMI &3 OK OK OK OK
USB 2.0 OK OK OK OK
USB 3.0 OK OK OK OK
FIMWO OK OK OK OK
25G MO x2 OK OK OK OK
WiksE O OK OK OK OK
FAN X5 OK OK OK OK
RTC OK OK OK OK
eMMC OK OK OK OK
GPIO (12pin) OK OK OK OK
UART (12pin) OK OK OK OK
SPI (12pin) OK OK OK OK
12C (12pin) OK OK OK OK
CAN (12pin) OK OK OK OK
Camera x 4 OK OK OK OK
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range Pi H 7 F/iit PRI e A R 2 = BT B

LED 4T OK OK OK OK

TF RJ53) OK OK OK OK

AR/ OK OK OK OK

GPU OK OK OK OK

NPU OK OK OK OK

VPU OK OK OK OK

FFRH i OK OK OK OK

Z=y WE PNy OK OK OK OK
Chromium g fEL A0 OK OK OK OK

3.3. Linux6.1 RFEECE M

Ihee Debian12 Ubuntu22.04
HDMI &7 OK OK
HDMI &5 OK OK

USB 2.0 OK OK
USB 3.0 OK OK
ThMO OK OK
2.5G M x2 OK OK
WikE O OK OK
FAN RU# OK OK
RTC OK OK
eMMC OK OK
GPIO (12pin) OK OK
UART (12pin) OK OK
SPI (12pin) OK OK
12C (12pin) OK OK
CAN (12pin) OK OK
Camera x 4 OK OK
LED 4T OK OK

TF R/E3) OK OK
A OK OK
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range Pi H 7 F/iit PRI e A R 2 = BT B

GPU OK OK

NPU OK OK

VPU OK OK

FRoR b OK OK
1A OK OK
Chromium A& fEALAT OK OK

3. 4. AFMH linux 44 PLH

1) AT A # ZAE Linux R8N 1 dr - #2907 HERE R

W PR, HEOITER AR RS T ERIE R R, X B 1 A BRAb.

2) il A RISE R 7T R A U B

o TSR FFTR 2 NI TAEN L GE AN, X & N AAZ linux
AT i — &7y, FrBATE linux RGN T 0, HAZIEA AP R 1
N b Bt 25
orangepi@orangepi:~$ sudo apt update

H
a

root@orangepi:~# vim /boot/boot.cmd
test@test:~$ ssh root@192.168.1.xxx
root@test:~# ls
b. root@orangepi:~$ PERFFR RN T KA linux RE AL,
FORTIRIGIH § FoRRGUATH A NEEH P, SPATHR G L0, R
fi_E sudo.
c. root@orangepi:~# IEIRNFFRINIXAN AT RAEF RIRET linux RS H i A,
PORFrRE I # RN RGCUHTH A root F 7, AT AT AR AT A8 AT (1)
A2
d. test@test:~$ HEI/RFFRINIXAN 2 /2 £E Ubuntu PC 53 Ubuntu FE ML 46
AN, AR IF KR linux REEH . FERFTREN § KoRm RS 4 H
NEHF, P ATRAR A I, FFZ0 E sudo.
e. root@test:~# FERFFRNIX A4 72 7E Ubuntu PC Bi# Ubuntu FEFLLHL 5l
A, AR RRE linux REH . IRFFRIGH # RRNRAEXHH P
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mailto:root@192.168.1.36

range Pi H 7 F/iit PRI e A R 2 = BT B

N root FI/s T BAHATARATAR ZEAT ) iy

3) WRLL R T B M A2 ?
a. WINFR, BEERESZFEMAR GRS, ad NIFEmHKIAS CF
ey S F i, AUERERARIH)  XE WA AT ERAM.
root@orangepi:~# cat /boot/orangepiEnv.txt

\

verbosity=7
bootlogo=false
console=serial
b. WITHIR, AL ATHA TS —17, R EROIH I w8 &
A2 AR MAR AT R, FATREM 7 RFE
EH), BRI Fiohan IR A8, 55
orangepi@orangepi:~$ echo \

"deb [arch=$(dpkg --print-architecture) \
signed-by=/usr/share/keyrings/docker-archive-keyring.gpg] \

https://download.docker.com/linux/debian \

S(Isb_release -cs) stable" | sudo tee /etc/apt/sources.list.d/docker.list > /dev/null

3.5. linux KL B X

3.5. 1. linux RERNEFIK S MER

ks Y
root orangepi
orangepi orangepi

TR, BAFRNRE, FREEESZEFWANELHEEATK, EAE
PUONRAEH A%, A SE/EE#EEZER .

LIMAFIERRE IR, B3 ssh EERHE, HER, REMFKR Orange Pi
AL Linux 5B, SIS AZENEE LEHFEAY, MRAEREENER.
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

3.5.2. &E linux RGLXmENFRHIHE
1) linux RGEBRNERE E 308 T4, BIAG R 4 orangepi.

orangepicm5 login: orangepi (automatic login)

I

L IV —— X
ey |
o

Welcome to Orange Pi 1.0.0 Jammy with Linux 5.10.160-rockchip-rk3588

System load: 19% Up time: 0 min
Memory usage: 11% of 3.83G IP: 192.168.2.231
CPU temp: 45°C Usage of /: 9% of 57G

[ General system configuration (beta): orangepi-config ]

Last login: Wed May 29 20:58:50 CST 2024 on ttyl
orangepi@orangepicm5:~$

2) I N4 7 LLE root F 7 H 38 R K .

orangepi@orangepi:~$ sudo auto_login_cli.sh root

3) A i ) AR IR B 3 8 5 A .

orangepi@orangepi:~$ sudo auto_login_cli.sh -d

4) Af A R a2 0] AR IR R B orangepi A T H 3785 5% A

orangepi@orangepi:~$ sudo auto_login_cli.sh orangepi

3.5.3. linux EHERERSG EH3IEF
1) HHER AL EHE S AN RN EE, TEHR A,
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(5 range Pi 1]/ T/ YT AT A R 7 RO AT

(5 Applications :

Or‘anqe Pi

2) IE4T Ty 4 AT LLAE IE ST R Gt B8
orangepi@orangepi:~$ sudo disable_desktop autologin.sh

3) MIBER ARG MBLEISIHE, M7 25 N E A GEEA R 5t

prangep

sssssss

3.5.4. Linux £HEXE S root Fi P HENBEFHIEE HE
1) AT A2 0] LAk B S TR R G 8 root P H B & 5% .
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0 range Pi B AT VRYITIT RS TR A A R

orangepi@orangepi:~$ sudo desktop_login.sh root

2) WIgHEH ARG, B BIEM root A B SREH T
Thu 1 Dec, 12:15 [#] {Y root

HE, WRMEH root HPFBREEARS, f&LEMEHA LMK pulseaudio RE
HE I EH .

AIMNBERZXF AR —A bug, FEA pulseaudio ZRELA FLIFTE root A P TiE
7o

3) AT I I A ) AR i B S TR S5 orangepi F1 T H B8 K

orangepi@orangepi:~$ sudo desktop_login.sh orangepi

3.5.5. Linux EHRARSGZEH LMK HE
1) EAREMmASITHRAN THE S, 1EICE sudo AR .

orangepi@orangepi:~$ sudo systemctl disable lightdm.service

2) JEHEJA Linux KRGS KA BRI T .

orangepi@orangepi:~$ sudo reboot

3) EFTTOT S I AP SRR R
a. BHAEEMATHMA TS, EILEI sudo BUR.

orangepi@orangepi:~$ sudo systemctl start lightdm.service

orangepi@orangepi:~$ sudo systemctl enable lightdm.service

b. )R EoRA S RN T
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range Pi H 7 F/iit PRI e A R 2 = BT B

3.6. ME LED %73 i BH

1) M B — NI R =ANGRET, FrEALE a0 N TR
a. ICIHLLEN N PWR BT NALT
b. AI=NECRNEGELT .

2) R%?F?iﬁﬂﬁ? HUE, ZLEH) LED ATt &%, IR AR 0, Bt
R M. IR AL LED AT AT A E T AR A B 75 SR T A

3) ?/\é%@m LED T4 TJE M LA 2.5G B FTRIFE R KT 24 1 link B, X652
MERIT 255, A B, X RERT & KR

3.7. MEEZEREIR

3.7. 1. BLRR Ok

1) SR PRI — il ATF AR LUK T, 2R 53— Smd A\ B i s, IR I
P4 2% 2 3 1)

2) AGAsNE <@ DHCP Hah%s UK R0 1P ik, A7 ZEHAEMECE.

3) FEFF AR Linux R4 AE [P Hibkar 200 N s

HE, THE®AYH, Debian12 EEEDK eth0 A endl.

orangepi@orangepi:~$ ip addr show eth0
2: eth0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc mq state UP
group default glen 1000
link/ether 4a:fe:2b:3d:17:1c brd ff:{f:{F:AF:{F:f
inet 192.168.1.150/24 brd 192.168.1.255 scope global dynamic noprefixroute ethO
valid It 43150sec preferred Ift 43150sec
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

inet6 fe80::9a04:3703:faed:23be/64 scope link noprefixroute

valid_Ift forever preferred Ift forever

LfFH ifconfig BF IP HibkE, MR R THIGEE, ZREANEE N sudo F
K, EFK®4LL: sudo ifconfig

orangepi@orangepi:~$ ifconfig
Command 'ifconfig' is available in the following places

* /sbin/ifconfig

* [usr/sbin/ifconfig
The command could not be located because '/sbin:/usr/sbin' is not included in the PATH
environment variable.
This is most likely caused by the lack of administrative privileges associated with your
user account.

ifconfig: command not found

4) MM LB B YL AW T, ping A A LB Corl+C PRAE S K Th Wiz AT
orangepi@orangepi:~$ ping www.baidu.com -I eth0

PING www.a.shifen.com (14.215.177.38) from 192.168.1.12 ethO: 56(84) bytes of data.
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=1 ttlI=56 time=6.74 ms

64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=2 ttlI=56 time=6.80 ms

64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=3 ttI=56 time=6.26 ms

64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=4 ttI=56 time=7.27 ms

~C

--- www.a.shifen.com ping statistics ---

4 packets transmitted, 4 received, 0% packet loss, time 3002ms
rtt min/avg/max/mdev = 6.260/6.770/7.275/0.373 ms

3.7.2. WIFI ZEBWR

BEFERITAR ERBA WIFIERE), TEINE USB MRAREMM WIFI
ThE
418 USB MR BV A LB S % USB LA M RIA—/H.

EAEIE B/ ete/metwork/interfaces EC B A4 1 Rk iEEE WIFIL, E i X fh
75 & WIFI MEEEH2F 1.
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range Pi H 7 F/iit PRI e A R 2 = BT B

3.7.2. 1. FRFZSAEGIE T HSERE WIFI

UFRREHEEUKRM, BFERE ADMI B8, REET SO, #HEME
FH /N B A A SR IEEE WIFI M%% . BN nmtui ZE3E 2258 O34 (20 minicom)
HHREBERNFR, LEEFERNERAT. 4%, NRFERGER T URKMEE
HDMI Z7-5%, ] PAE A /N5 R B iy @ SR IEHE WIFT &)

1) S8 linux 24, A N —Fh
a. WRIFRRIER T ML, TLUEL ssh 2 E T linux R4,
a.  WERFFRBIERLE 7 O, wT U % 71 24 355 %5 53¢ linux R4t
b, WHIEE: T KRB HDMI R R 48, Al LUl S HDMI 2 7R [ 28 0 %5 5% ) linux
EZ

2) B A nmeli dev wifi iy 2 $1 4 ] FE 1 WIFT #4,

orangepi@orangepi:~$ nmecli dev wifi

:~# nmcli dev wifi
IN-USE BSSID SSID MODE CHAN RATE SIGNAL BARS SECURITY

3) ARJEAEM nmeli A S EFEIRE RN WIFT v, Hos

a. wifi_name 75 Z# AR IE R WIFT #4104+

b.  wifi_passwd 75 Z 4 AR E B WIFT #5200 .
orangepi@orangepi:~$ nmcli dev wifi connect wifi name password wifi_passwd
Device 'wlan(' successfully activated with 'cf937f88-cale-4411-bb50-61f402eef293'.

4) 1@id ip addr show wlan0 774 1 LA E wifi 1) IP Huhik,
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

orangepi@orangepi:~$ ip addr show wlan0
11: wlan0: <BROADCASTMULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo_ fast
state UP group default glen 1000
link/ether 23:8c:d6:ae:76:bb brd ff: ff: ff: {f: ff: ff
inet 192.168.1.11/24 brd 192.168.1.255 scope global dynamic noprefixroute wlan0
valid_1ft 259192sec preferred Ift 259192sec
inet6  240e:3b7:3240:c3a0:c401:a445:5002:ccdd/64  scope global  dynamic
noprefixroute
valid_1ft 259192sec preferred Ift 172792sec
inet6 fe80::4211:6019:a80e:4¢31/64 scope link noprefixroute

valid_Ift forever preferred lft forever

5) fd [ ping g4 7] LU wifi (2% (I8P, ping 4 ] LUE I Ctrl+C PR i
K WriztT .

orangepi@orangepi:~$ ping www.orangepi.org -1 wlan0

PING www.orangepi.org (182.92.236.130) from 192.168.1.49 wlan0: 56(84) bytes of
data.

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=1 tt]=52 time=43.5 ms

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=2 ttl=52 time=41.3 ms

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=3 ttl=52 time=44.9 ms

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=4 tt]I=52 time=45.6 ms

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=>5 ttl=52 time=48.8 ms

~C

--- www.orangepi.org ping statistics ---

S packets transmitted, 5 received, 0% packet loss, time 4006ms
rtt min/avg/max/mdev = 41.321/44.864/48.834/2.484 ms

3.7.2.2. BRFBAF/MBGIETERALFZERE WIFI

1) 683K linux &%, A i =M77:
a. WRIFRRIER T ML, TLUEL ssh 2 E T linux R4,
b, WRIFRCERLF 7B T, n] DAEH O A& 5 SRk linux R (RO
415 1% F MobaXterm, 13 minicom o B REIE R
c. WIHEEE T IR EIHDMI R4, 7] LU it HDMI 7 ) 26 3 6 5% 21 linux
RY.
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t
£ range Pi Fil /1 VRIS A TR 3 IR

2) RJETEAT AT I nmtui 72T IT wifi EEE I T .

orangepi@orangepi:~$ nmtui

4

3) %\ nmtui ﬁ‘ﬁ/‘%ﬂﬂﬁﬁﬁﬁﬂ?ﬁﬁﬂ?:

NetworkManager TUI

Please select an option

Edit a connection

Activate a connection
Set system hostname

Quit

4) i%EF¥F Activate a connect Ji5[7] 4.

NetworkManager TUI

Please select an option

5) WRJEHLREE B P A R B WIFT s
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YT AT A R 7 RO AT

—_—
Wired

* Wired connection 1

Wi-Fi
i

<Deactivate>

orangepi_5G ***
] Fordok
~ orangepi Fkk K
I 1 sk

|

Fkk
B
*k
Ee
Hx
Hk

GO SN O O O R S S OO O SO O e 2B

6) EFEAHELERL R WIFI #4655 FH# FH Tab 8245 645 2731 Activate /5 7] 4.

2 ac

2. {EFTabRIS TR B EEE

Wired
* Wired connection 1

Wi-Fi
| il orangepi 5G *¥*
EE T

. Jrangepi HAkk
ﬁ oKk

1. PR ER A WIF

1l
okok

HkK
Hk
ok
Hk
Fok

7) SRIG S H A N SR ) HERE,  7E Password PN F KN S5 RGR 5 8] R w2 T
UHIEH: WIFL,

Wired <Activate>
* Wired connection 1

Wi-Fi

L
——— Authentication required by wireless network ———m—

Passwords or encryption keys are required to access the

wireless network ' ' ' orangepi'. 1, BAWIFIEH

[Password I |

<Cancel> <OK>

2 T EIERE

ETWIFI
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range Pi H 7 F/iit PRI e A R 2 = BT B

8) WIFI R G 2 fE SRR WIFT ZAFRATZRm—A4 “*7 .

Wired <Deactivate>

* Wired connection 1

Wi-Fi

I SE=taas

i
o
T PaeT

Lov R R
ﬂ T ENETar AGke -mgGG *xk

FJ |
e e
Xz e , HK

- EEEETETEEEEEEE

<Back>

9) i@IL ip addr show wlan0 17 2 1] L& FE wifi 1 1P Hdik.
orangepi@orangepi:~$ ip addr show wlan(
11: wlan0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo fast
state UP group default glen 1000
link/ether 24:8c:d3:aa:76:bb brd ff: ff: ff: {f: ff: ff
inet 192.168.1.11/24 brd 192.168.1.255 scope global dynamic noprefixroute wlan0
valid 1t 259069sec preferred 1ft 259069sec
inet6  240e:3b7:3240:c4a0:c401:a445:5002:ccdd/64  scope global  dynamic
noprefixroute
valid 1t 25907 1sec preferred 1ft 172671sec
inet6 fe80::42£1:6019:a80e:4c31/64 scope link noprefixroute

valid_Ift forever preferred Ift forever

10) f# H ping a2 7] LI wifi 2% & d e, ping 4 1] L Cerl+C Pf g
KA WnsaT.

orangepi@orangepi:~$ ping www.orangepi.org -1 wlan0

PING www.orangepi.org (182.92.236.130) from 192.168.1.49 wlan0: 56(84) bytes of
data.

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=1 ttl=52 time=43.5 ms

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=2 ttl=52 time=41.3 ms

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=3 ttl=52 time=44.9 ms

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=4 ttl=52 time=45.6 ms

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=5 ttl=52 time=48.8 ms

C
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(5 range Pi JH /" T} YT AT A R 7 RO AT

--- WWWw.orangepi.org ping statistics ---
5 packets transmitted, 5 received, 0% packet loss, time 4006ms
rtt min/avg/max/mdev = 41.321/44.864/48.834/2.484 ms

3.7.2.3. KREMFGHMATE

1) sl siA AR PSR E bR Gt WIFT RS AN ELEREM 2 .

Fri 2 Dec, 04:01 &' }) orangepi

2) FEHH) T PIHE S At More networks 1] LU B AT A 5 RI ) WIFT #4 s, SR
R ELE B WIFL #4.

Fri 2 Dec, 04:02888 fy ¢f{)orangepi

Connect to Hidden Wi-Fi Network...
Create New Wi-Fi Network...
VPN Connections

il
il
ll
il
l
ll
l
ull
ul
l
il
il
il
ull
ull
ul
ll
ull
ll
il
il

3) ARJa% N WIFI #5190,  f &S d Connect 2 T 461%EH: WIFL.
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6 range Pi JH /" T} YT AT A R 7 RO AT

Wi-Fi Network Authentication Required

Authentication required by Wi-Fi network

Passwords or encryption keys are required to access the Wi-
Fi network “xunlong_orangepi®.

Password [ 0000000000000000000000000| £ ]

_ Show password

Cancel

4) JERSF WIFL G, AT EEs &A= AR LM, WSS D WS B ps:

@& Run Program..
B terminal Emulater

B rile Manager
[ Mail Reader
@ web Browser
[ settings

2 Accessories
<% pDevelopment
% Graphics

<+ Help

B Multimedia
¥ office

€} System

® Log out

v v v v

—
¥ Chromium Browser

v v v B4

5) FTIF00 55 28 Ja An SR REST I HA 9 T3¢ B WIFT JEF2 IR

(5 Applications @ #HI(Orange pil-Orang... I - - o= 050t ) & horaraes
f * FEE(Orange PiLOrange | x | + ® - = x
€ & © A Netsecure | orangepicn o & i
6""1’ P' FriRE FriRskfr EHLES ks R BESTH ETFHRM ENFP3
Orange Pi 4 LTS
« B M RK33997\#% 64{u4h 28
¢ « FH5ik1.86GHz N

* 3 GB /4GB LPDDR4
+ 16GB eMMC Flash (TJi%)
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range Pi H 7 F/iit PRI e A R 2 = BT B

3.7.3. WERBS P Huhti)HE

EAEIFE T B/ ete/network/interfaces Bt B AR R BEFRA 1P Hulik.

3.7.3.1. {EA nmtui HSKIZEEFHT IP Hbil

1) 46247 nmtui 742 .

orangepi@orangepi:~$ nmtui

2) #RJ51%F¢ Edit a connection F£4% T [0 4 .
NetworkManager TUI

Please select an option

Edit a connection

Activate a connection
Set system hostname

Quit

3) ARG EFTRERE RS IP bk M8 10, bl & Ethernet 32 [ FIERES 1P Hh
1k % % Wired connection 1 Ztr] LT .

Ethernet Tl <Add>
Wi-Fi <Edit...>

xunlong_orangepi_5G
<Delete>

4) SRJ5IEE Tab BEHE S Edit F-4% T Bl 224
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range Pi H 7 F/iit PRI e A R 2 = BT B

Ethernet T | <Add>
Wi-Fi
xunlong_orangepi_5G
<Delete>

5) SXJaEE Tab EARDEFR 22 T K BTN ) <Automatic>{7 & #H1T IPv4 [IECE

| Edit Connection |

Profile name [[kSa(={cMele]p]sl=leysRe]s i}
ISVANa-MGE : 82:FO:D6:0F:66 (eth0)

= ETHERNET <Show>
= IPv4 CONFIGURATION <Show>
= IPv6 CONFIGURATION <Automatic> <Show>

[X] Automatically connect
[X] Available to all users

<Cancel> <O0K>

6) PRJEEI%E, @ BN UT e R Manual, Z8)5 B ERE .

| Edit Connection |

Profile name [[ifg=lsMele]a]sl=lcksRe]a i}
SVAR-MGE : 82:F0:D6:0F:66 (ethO)

= ETHERNET <Show>
Disabled

= IPv4 CONFIGURATION| Automatic <Show>

= IPv6 CONFIGURATION| Link-Local <Show>

[X] Automatically co| Shared

[X] Available to all

<Cancel> <0K>

7) W5 BRI B s
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range Pi H 7 F/iit PRI e A R 2 = BT B

| Edit Connection |

Profile name [[kNg=leMelo]alsl=lakme]s M
}VaNa-BOE:82:FO:D6:0F:66 (ethd)

= ETHERNET <Show>
= IPv4 CONFIGURATION <Show>
= IPv6 CONFIGURATION <Automatic> <Show>

[X] Automatically connect
[X] Available to all users

<Cancel> <0K>

8) #XJF 1A T Tab #4454 5 F<Show>.

| Edit Connection |

Profile name [{g8g=leMEele]alal=IeysReln
DAVAR-MOE : 82:FO:D6:0F:66 (ethO)

= ETHERNET <Show>
= IPv4 CONFIGURATION <Manual>
= IPv6 CONFIGURATION <Automatic> <Show>

[X] Automatically connect
[X] Available to all users

<Cancel> <0K>

9) SRJEEIZE, (A1 Z5 )5 2 3t T Y B A I
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range Pi H 7 F/iit PRI e A R 2 = BT B

| Edit Connection |

M) ai =M Eu=llWired connection 1
DEVAR-WOE : 82:FO:D6:0F:66 (ethO)

ETHERNET

IPv4 CONFIGURATION <Manual>
Addresses <Add...>

Gateway

DNS servers <Add...>

Search domains <Add...>

Routing (No custom routes) <Edit...>
[ 1 Never use this network for default route
[ ] Ignore automatically obtained routes
[ ] Ignore automatically obtained DNS parameters

[ ] Require IPv4 addressing for this connection

= IPv6 CONFIGURATION <Automatic>

[X] Automatically connect
[X] Available to all users

<Show>

<Show>

<Cancel> <0K>

10) 2R J5 5 AT PALE T W AT~ A B B TP Hbhik(Addresses). W 5 (Gateway)F1 DNS
M55 ds bl CREGEAR 2 A Bk, 1§ HATHRE) , BiREE CHREAR
KKKE, TERHRENERR— 5.

| Edit Connection |

Profile name [(i¥g=leMele]alpl=letsNelal}
ala-WethO (86:F2:85:2C:81:CE)

= ETHERNET

IPv4 CONETGURATTON <Manual>

Addresses jEPRGEINSVIIPL! <Remove>

<Add >

< —
Search domains <Add...>

11) BB G BerhrfEsh B4 N MAI<OK>, 2R )G R A

82

Gateway pRepasr: i
DNS servers LRERE:I: | <Remove>
SV

<Show>

<Hide>




~

range Pi H 7 F/iit PRI e A R 2 = BT B

= IPv6 CONFIGURATION <Automatic> <Show>

[X] Automatically connect
[X] Available to all users

<Cancel>

12) X5 miidi<Back>[FliB 2| b — ik #E5m .

<Add>

Ethernet

Wired connection 1
Wi-Fi
xunlong_orangepi

=EdiE, .2

<Delete>

I
i
2

13) #AJ51k+F Activate a connection, FRROCHRFEENRI<OK>, /)5 mdiEI4E.

NetworkManager TUI
Please select an option
Edit a connection

gActivate a connection

Set system hostname

Quit \

14) SRIGIEFFHERE R, i Wired connection 1, 5A 5K ahn 2 5 3
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range Pi H 7 F/iit PRI e A R 2 = BT B

<Deactivate>, F4% T [F| 4425 H Wired connection 1.

\

—ired T
* Wired connection 1

Wi-Fi
* xunlong_orangepi _mll
|

15) RGVEANEREB SR, Bi% T Bl 44 551 58 Wired connection 1, 1XFFHij [l %
BFHSIP bS48 T .

Wired T
Wired connection 1
Wi-Fi
* xunlong_orangepi _mll
|

16) 4R )5 id<Back>F1 Quit 1240 5t Al LU HY nmtui.
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range Pi /7 Fiit YN BRA = AT A

NetworkManager TUI

Hired : <Activate> Please select an option
Wired connection 1
Wi-Fi Edit a connection

* xunlong_orangepl .mll Activate a connection

Set system hostname

« I e B
o~

<0K>
\

17) X5 1d ip addr show ethO i 575 21/ [ (1) IP Bk O 2 A48 B A T3 B 1A 1P
k7.
orangepi@orangepi:~$ ip addr show eth0
3: eth0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo fast state
\UP group default gqlen 1000
link/ether Se:ac:14:a5:92:b3 brd ff:{f:{f: ff: ff: {f
inet 192.168.1.177/24 brd 192.168.1.255 scope global noprefixroute ethO
valid_Ift forever preferred lft forever
inet6  241e:3b8:3240:c3a0:€269:8305:dc08:135e¢/64  scope  global dynamic
noprefixroute
valid_1ft 259149sec preferred 1ft 172749sec
inet6 fe80::957d:bbbe:4928:3604/64 scope link noprefixroute

valid_lft forever preferred lft forever

18) ARJE i v LAWK 2% i i PR A 2 TP Hbhl @ P & OK T, ping @4 Al LL#
i Ctrl+C Pk rhibriz T .

orangepi@orangepi:~$ ping 192.168.1.47 -1 eth0

PING 192.168.1.47 (192.168.1.47) from 192.168.1.188 eth0: 56(84) bytes of data.

64 bytes from 192.168.1.47: icmp_seq=1 ttl=64 time=0.233 ms

64 bytes from 192.168.1.47: icmp_seq=2 ttI=64 time=0.263 ms

64 bytes from 192.168.1.47: icmp_seq=3 ttl=64 time=0.273 ms

64 bytes from 192.168.1.47: icmp_seq=4 ttI=64 time=0.269 ms

64 bytes from 192.168.1.47: icmp_seq=5 ttI=64 time=0.275 ms

AS
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

--- 192.168.1.47 ping statistics ---
S packets transmitted, 5 received, 0% packet loss, time 4042ms
rtt min/avg/max/mdev = 0.233/0.262/0.275/0.015 ms

3.7.3.2. {8 nmcli 43RG EESS IP #uht

1) WS ERE W S 1P bk, 00 MmN RR, AEHEITEREFHS
IP Hudil o

2) )51 nmeli con show 7 % ] LI H LS & 47, 11T Fhis:

root@orangepi:~# nmcli con show

INAME UUID TYPE DEVICE
Wired connection 3 9b60145¢e-35a0-336d-92¢3-e3f14a12633b ethernet eth0
'Wired connection 1  5af6324¢-922¢-3186-a76¢-35aadafcf560 ethernet --
'Wired connection 2 505a4717-60e4-37d0-aaf7-d666b34cff8a ethernet --

3) RN TS, Hh

a. "Wired connection 3" F/R U E TIE LK R ERA 1P sk, iR FR 2K
BHARM RS 1P dik, RSO HAR R 2% 32 0 B 44 5

b. ipvd4.addresses J5 [fI /& £ 1% B [ FRAS 1P Hulik, ] MENCH B DA EL% B IE .
c. ipvd.gateway FK7x M ICHIHLAL

orangepi@orangepi:~$ nmcli con mod "Wired connection 3" \

ipv4.addresses '"192.168.1.110" \

ipv4.gateway ""192.168.1.1" \

ipv4.dns "8.8.8.8" \

ipv4.method "manual"

4) SRJGH A linux R4,

orangepi@orangepi:~$ sudo reboot

5) SR JE EHFEAN linux R4 fEH ip addr show eth0 7y 45 7] LA 21 1P Huht 24 W E
NREERE T

orangepi@orangepi:~$ ip addr show eth(

3: eth0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo_fast state
UP group default gqlen 1000

86



range Pi H 7 F/iit GRINTT R AT A PR =) U A

link/ether Se:ae:14:a5:91:b3 brd ff:Af:{f: ff: ff: £f
inet 192.168.1.110/32 brd 192.168.1.110 scope global noprefixroute eth(
valid_Ift forever preferred Ift forever
inet6  240e:3b7:3240:¢3a0:97de:1d01:b290:fe3a/64  scope global dynamic
noprefixroute
valid_1ft 259183sec preferred Ift 172783sec
inet6 fe80::3312:861a:a589:d3¢/64 scope link noprefixroute

valid_Ift forever preferred lft forever

3.8. SSH imfEBFRIF KR

Linux REERNEIFE T ssh mBEEZF, FHARYF root P BF RS ssh FF
ATESCR/EFRLL wifi WL &R, REMHH ip addr B BT EEHKBHEN
77 IR K AR B TP Hivhik .

3.8.1. Ubuntu T SSH iZfE&FRIF KK
1) SREUF RAR ) TP Huhik

2) SRJE AT LA ssh Ay 22 R 5 5% linux RS-

test@test:~$ ssh root@192.168.x.xxx (TR BB T R AP TP Huhk)
root@192.168.x.xx's password: (FEX AN ZRY, ERNERSN orangepi)

EE, IAEBHEE, BFELEASEFMANELHESAZEN, BAE
PUAREH A, BN EEEEZET.

WMRRRIELERE, REFHKE Orange Pi REMER, MiFANEF5E
orangepi XNMHERARAN, TEREREMER.

3) MIIERAGUR N SR N ER:
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mailto:root@192.168.1.36

range Pi H 7 F/iit GRINTT R AT A PR =) U A

:$ ssh 192.168.2.236
orangepi@192.168.2.236's password:

/|
VY & ) I
Welcome to Orange Pi 1.0.0 Jammy with Linux 5.10.160-rockchip-rk3588
System load: Up time: 1 min 3
Memory usage: of 3.83G Tiek .
CPU temp: Usage of /:

[ : orangepi-config ]

Last login: Wed Apr 10 15:20:18 2024 from 192.168.2.220
:$

R ssh T¥EIEH BM linux R4, HAGERE T RKRE 1P #Hllk 2 EEE ping
E, R ping BE P EAE, o LLEDT & AOE HDMI /R85 % linux R4R G
EFF R B THE®4EB2RAE G RER:

root(@orangepi:~# reset_ssh.sh

WMREDT, FERRGRT.

3.8.2. Windows | SSH imfE &I KR
1) B RIBUOT R AR 1P kit

2) 7E windows I AJ LA Hf MobaXterm ZEFE S SR, B 8T8 —A ssh &1 o
a. T  Session.
b. SRJSTE Session Setting H1i%+¥ SSH.
c. #AJ51E Remote host H i N FF AR 1) TP Hidil: .
d. #AJ51E Specify username F i A linux R H ' 44 root 5 orangepi-
e. IxJaridr OK HIA],
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range Pi H 7 F/iit PRI e A R 2 = BT B

[ x
g Macr
¥ = v X ©
s M T e
&
o]
i P
i 1. §TFSession
= & E m @ x |
2 F FTP | Shell Mosh  Aws 53 L
1
B
2
« o ‘ Port [2
Mety s Bobigmark settngs.
4. MAlinuxFEFHRIFFPA, orangepi g root
Secure Shell (SSH) session
5. BEmiEOK
S oK O Cancel
nsion s

3) RIG PR NE, BRI root Al orangepi H J7 %51 #E N orangepi.

TR, BAFRNRE, FREEESZEFWANELHEEATK, EAE
PUONRAEH A%, A SE/EE#EEZER .

View Xserver To Macros Help
1 a5 v B @ = @
v £ —
Sesmion  Servers Tools Games  Sessions View Split MultiExec Tunneling Packages Settings Help

Quick connect... :
e ; > 4107 Y 2 I3R! ; Jord:
. | User sessions O gly/.1bo. 2. 230 S passworda: r

192.168.2.236 {root)

4) EIEFRAGA R R0 T B s
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range Pi H 7 F/iit PRI e A R 2 = BT B

W A @ HB Y B3 & 2 @

Session  Servers Tools Games  Sessions View Split MultExec Tunnelng Packages Settings Help

Quick connect...

t TOR ]
[raotr | * MobaXterm Personal Edition v22.2 e
~  Name Size () (SSH client, X server and network tools)
M
.cache
i Direct SSH
.oh-my-zsh

=
SSH compression : «
SSH-browser I
X11-forwarding v

.bashrc
.desktop_autologin
«viminfo
Xauthority

.zshrc

» S5H session to roc
L]

(remote display is forwarded through SSH)

[

» For more info, ctrl#click on help or visit our website.

= /i
N AR

Welcome to Orange Pi 1.0.0 Jammy with Linux 5.10.160-rockchip-rk3588

System load: % Up time: 16 min  Local users: 4
Memory usage: of 3.836G IP: 192.168.2.236
CPU temp: Usage of /: 18% of 28G

Last login: Wed Apr 10 15:35:30 2024 from 1
root@orangepi:~#

3.9. ADB {5

3.9.1. WM& adb RIS 5%

) RGUa3NJETHEMIN T adbd 2 J53) T
orangepi@orangepi:~$ ps -ax | grep "adbd"
808 ? S1 0:00 /usr/bin/adbd
3707 ttyFIQO S+ 0:00 grep --color=auto adbd

2) RIGEE MR TP sdik, 2 K.

3) SRJ57E Ubuntu PC |23 adb T. H.
test@test:~$ sudo apt-get update
test@test:~$ sudo apt-get install -y adb

4) SRR R T iy 2 IE R M 4% adb.
test@test:~$ adb connect 192.168.1.xx:5555 #IP HuhEiE B o8 R AR 1P Huht

* daemon not running; starting now at tcp:5037
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range Pi H 7 F/iit PRI e A R 2 = BT B

* daemon started successfully
connected to 192.168.1.xx:5555
test@test:~$ adb devices

List of devices attached
192.168.1.xx:5555 device

5) PRJE A R R 2 R] BLEE ST R linux R 5¢

test@test:~$ adb shell
root@orangepicmS:/# < FEXMERFFE A CHRINERIT KR

6) M adb AL SCAF BT RAR A a2 W1 T P -

test@test:~$ adb push filename /root
filename: 1 file pushed. 3.7 MB/s (1075091 bytes in 0.277s)

7) M adb 55 TR a2 W N o

test@test:~$ adb reboot

WREK Windows R4 %A adb THE, W1 LLEA RKDevTool 34+ ] adb
B

=M@ » RKDevTool Release v2.92 » hin

s

e=herd =L =0 |
p 2 7| 807 KB
" & AdbWinApidil 2 R 96 KB
[#] AdbWinUsbApi.dil 201 R 62 KB
[=] AFPTool 20 4 i 874 KE
2021/8/16 14:05 i 870 KB

[#] RKImageMaker

£E£ Windows F{F F adb KI=FI T Frs:
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range Pi H /" Fiit GRINTT R AT A PR =) U A

92, 168, 1. 144

.exe push adb. exe froot

WAdmind stratorD WREDewTool_Rel

3.9.2. {8 USB2.0 AXTAEIELIERE adb
1) W 4eiE g — KR 5 BLITI USB A0 A Sk .

2) PRJEIEE USB 2% A 8ida R4 T &S Ubuntu PC, JFAAMRCHF device 2
RERT USB 4% 1 HIALE 41 N B TR -

3) SRJGIEAT N B F USB #: B 9 device i3\

orangepi@orangepi:~$ sudo set_device.sh
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

R linux RGHAIELE set_device.sh A, 15 BEREH TGS

orangepi@orangepi:~$ sudo bash -c "echo device > /sys/kernel/debug/usb/fc000000.usb/mode"

orangepi@orangepi:~$ sudo systemctl restart usbdevice

4) SRJFIERIAT adbd CEHBN T .

orangepi@orangepi:~$ ps -ax | grep "adbd"
808 ? S1 0:00 /usr/bin/adbd
3707 ttyFIQO S+ 0:00 grep --color=auto adbd

5) SRJ57E Ubuntu PC 2235 adb T E..

test@test:~$ sudo apt-get update
test@test:~$ sudo apt-get install -y adb

6) PRI T 1 dr & BF AR E] adb B4

test@test:~$ adb devices
IList of devices attached
e0f9171bc343¢305 device

8) SR A I A i & AT LS ST AR linux F 5

test@test:~$ adb shell
root@orangepicmS:/#  <--- FHEXAMERFFE U HEHRINERIF KR

9) 1M adb AL SCAFRIF AR 67 40 F B

test@test:~$ adb push filename /root
filename: 1 file pushed. 3.7 MB/s (1075091 bytes in 0.277s)

10) ¥ USB M device B4 7] host 2y 2 W1 N Fros:

orangepi@orangepi:~$ sudo bash -c "echo host > /sys/kernel/debug/usb/fc000000.usb/mode"

R EK Windows 24H %A adb T E, 7] PLfEH RKDevTool 347 /] adb
BF.
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range Pi H /" Fiit GRINTT R AT A PR =) U A

=H » RKDevTool Release v2.92 » bin

%] AdbWinUsbApi.dll
[E] AFPTool
[& RKImageMaker 2021

7E Windows H 5 H adb KI=FIU0F Bros:

push adb. exe froot

3.10. EAESMHREIFF &R Linux REH R AE

3.10. 1. 7£ Ubuntu PC H A& CHZIFF R Linux REGHHIHE

3.10.1.1. {0 scp S EETHRWAEE

1) f# ] scp #ir4 7] LAAE Ubuntu PC o _EAZSCAFRIT AR Linux 2404, HAkar 4
I N R

a. file_path: 758 HOVE LA SIS,

b. orangepi: NI AN linux R4, AT LB # R ILE R, Hl root

c. 192.168.xx.xx: AFF R TP Huhik, MR S PRt L AT 1504

d. /home/orangepi: H/&KHR linux RGEH 1%, WA MEHCNH B RIRE.
test@test:~$ scp file_ path orangepi@192.168.xx.xx:/home/orangepi/
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range Pi H 7 F/iit PRI e A R 2 = BT B

2) R E BRI, HEN b 28

test@test:~$ scp -r dir_path orangepi@192.168.xx.xx:/home/orangepi/

3) scp A B ZHIHYE, EMH MK 2 EE man T

test@test:~$ man scp

3.10.1.2.  fEH filezilla E{& 875 3E

1) B 57 Ubuntu PC F1 %23 filezilla.

test@test:~$ sudo apt install -y filezilla

2) SRJEAE T Ay 2 FT T filezilla.

test@test:~$ filezilla

3) filezilla T G B S 40 T B, BRI A5 S ze Al 0T T S 1 72 25 1

Filezilla - o

| XHFF) BEE EEV) RO RSSHE) BEE BHEH

2 v EEEEE o i Lo .
| EAUH): BRA&u): (W) iwO(P): REERQ | -
Ay -
e
> bin
b boot
| cdrom
[ xprm ~ St Scipsa B
| lib32 BF 2022811506
lib64 HR 2022508509
libx32 BXx 2022511506
lost+Found EE3 2022811505 XHR A MfER MfERE RiEER R FrE&/4
media Bx 2022512503
e A% 2032 Poafien- RIS B
opt BX 2022511506
proc HF 2022812503
root Bx 2022512503
run HR 2022812503
|1 wH 26 MBI x/hEi2268 T FiER
| BR5 28/ttt HE EEX i R RS

|| FIPARIX# | fERRM | BRIDES IR

@ plEle= @@
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A

€

¥

~ range Pi i/ T/ PRINTT IR IR A A PR A = T A

4) HEEIT R TTE T E PR

3 ATRIRLInUGRSE Grangepi 5, SR

HE REE BBV RO BEEE B5E B3
v (FElEEES QO L B & ..
zmm): ﬁﬁF-a(u):|mnr |E§ﬁ—%(w): “wﬁl:l(P):lzz | pEERQ) | -

1EAFARRIPHEE 2 S ATFFRRLInuxBIFEFS 4 BAROS 22

5) MR IEHREEG, H e,

efEER?
131k Filezilla 2 {EEEE?
IR s Filezilla i EE Y, B Filezilla EEFETELTBNBAES.

AERFEH0)
REFEEHFRPHEEV)
FEE(M):

BRENEBR):
FTEE-ERAEEME! BEIZENER.

6) RIFikFBREEZEN, HATHE-

FENMHRIEE x

o ERSHNTHNSRHRANG, TERDRRSSH2ER

IERTRA .

AR

A

EHEREE:

it d

EEEEFSEERE?

a%tzﬁia;m, HEEEHEMAEF(A)

I

7) ER I AE filezilla B B4 TR LA BT AR linux ST R G H 3451
I
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range Pi F /" Fit

YT AT A R 7 RO AT

sftp://root@192.168.31.11 - FileZilla > & =
_ZSZf‘F(F) HEE TEV) FREM RESRG) BEE) EEH
H v HY RS Ok O E 4 e e
| E#1H): | tp://192.168.31.11 | FFB(U): | root EEFB(W): | emmemeen imO(P): BERERQ | ~
A% Connected to 192.168.31.11
RKE:  RMERGIE..
A7 Listing directory froot
R FlH/root BRI
Aiubs: |/ ~ || ER 8IS | Jroot ~
[> T
L oot
R A SCfFRN SRR B
lib32 k3 202211506
1 libs4 EES 2022508509
libx32 53 20225E115 06
1 lost+Found EE] 20224 11H 05 XfFH A XA XEER  RiEER R FiEE/H
7 media B 2022612503 =
) mnt ZE3 2022408 09--- «cache BR 2022fF12+ drwx— oot root
opt EES 2022811506 -config BF 20224128+ drwxrxrx root root
| proc BF 2022512403 -oh-my-zsh BR 2022£ 125+ drwxrexrx rootroot
root BF 2022812503~ Pip BER 2022612+ drwxrexrx  root root
run BF 2022612503 -Xauthority 558 Mff 20224128~ rw—  rootroot
) ki a= A E e .bash history 793B Wit 2022128 -Tw— root root
_M\thﬁn?s/u\ﬁi *ihEit: 2.2 GR sV AaNES. FhBit504MB
AR5 28/ A 03T 15 AB mEXH K RFER RS

8) MRJEAE filezilla FRAF XA Ik £ 2 FAL BT AR B BRAE, FEAE filezilla BAFIN /2
ik Ubuntu PC 8 EARRSCME, Bad b, H el BRI 2t b

P SCAE BT KA T

sftp://root@192.168.31.11 - FileZilla - o x
XMHF REE) ETEV) FHEM RSBEG) HEE) EHH)
2 EBEEE oro i Taoe
THUH): tp://192.168.31.11 | FEFA(): root BT (W):  svenenes WO(P): HEERQ | ~
A Stk home BIERHT
R iEEXfhome/orangepi"fy HRFIE. .
R#&:  Listing directory /home/orangepi
7 Bl /home/orangepi”t B R IH
ZAHiES:  [home/test/Downloads/test/ ~ | iERiES:  /home/orangepi ~
M ) % boot
Music 7 dev
¥ Pictures B etc
7 Public ~ [ home
Templates ~
Videos ? .cache
> VirtualBox VMs ?| .cinnamon
bin . W
s ~ SR TR SiFEY XfER A Xk XHEE  RiEEN el FREE/E
v _bashrc 3.6KB X 20225128 TW-~—-  Orangepi ...
B nomachine 8.2.3 3... .profile 807B X 20224F12H~ TW--f~  Orangepi...
viminfo 3.5KB X 2022% 128 TW——  orangepi...
TN BIEAFI(A) .Xscreensaver 20B i 20228125 TW-TW-r-  Orangepi ...
XSession-errors 7.6KB X{f 2022125 TW—  orangepi...
17 (@) XSesSion-errors... 7.7KB old-¥ff 2022125~ Tw— orangepi ...
| REE _zshrc 4.0KB Wi+ 20225128 TW-Tw-r-  orangepi ...
WET 1AV *f\\%".ii:oﬁl HEERO ‘ 1P VHFI6TASR. */hEi: 6268
= # LR RS
AR /A3 dEEsEA | Ay R RS
BIF(E) ‘
) ‘
EHER
FIBABIC# | fRHEM | PRIIBYIEH
D0 pyl= .o
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range Pi /7 Fiit YN BRA = AT A

9) EALSERUA B BLEIT AR linux 22 G0 XS B4 & A _EAR RSO T

10) AL SCHRIE R 1A B A SO R — ), XA EER T .
3.10.2. 7E Windows PC A1 _FA& 3B FF &R Linux REGH I TE

3.10.2.1. M filezilla H&E 875 3%

1) BN filezilla B fF Windows FRA L EESCAE, NEEEE W NHTR:

https://filezilla-project.org/download.php?type=client

.FlleZ|IIamm

BF\IeZlIIa Pro la D

Download FileZilla|Client for Windows (64bit x86)
The latest stable version of FileZilla Client is 3.62.2
Please select the

your platforrn below

© Windows (6dbit x86) 1

Download J__T
n st m
FileZilla Client iR BT
This inst undled offers. Check below for more aptions.
The abit 1, 10 and 11 are supporte

Please select your edition of FileZilla Client
Filezitla 122 giezilia pro F"ef'gfl"m
Standard FTP Yes Yes Yes Yes
FTP over TLS Yes Yes Yes Yes
SFETP Yes Yes Yes Yes
Comprehensive PDF manual - Yes Yes Yes
Amazon S3 = = Yes Yes
Backblaze B2 . = Yes Yes
Dropbox - = Yes Yes
Microsoft OneDrive - - Yes Yes
Google Drive - - Yes Yes
Google Cloud Storage - - Yes Yes
Microsoft Azure Blob + File Storage - - Yes Yes
WebDAV = = Yes Yes
OpenStack Swift = = Yes Yes
Box = = Yes Yes
Site Manager synchronization = & Yes Yes
Command-line interface Yes
Batch transfers jes
nRsmRETS

2) MEZEEI R, AR R R,

FileZilla_Server_1.5.1_win64-setup.exe
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‘range Pi Fi P FA PRI e A R 2 = BT B

R, NI 3 A 145 Decline, RJ5 FikE Nextd.
FileZilla Client 3.62.2 Setup — e

Optional Offer
Please consider this optional offer. .‘-z

@ Download the Brave browser today

Join over 50 million people monthly using this secure, fast private browser

» Load pages 3x to 6x faster
» Use 33% less memory and save battery life
« Automatically block YouTube video ads
«» Earn rewards for viewing privacy-respecting ads
‘Yes, install the Brave browser and I accept Brave's Terms b rave
of Use and Privacy Policy. Please note that FileZila is not
affiliated with Brave.
Privacy Policy Terms of Use
O Accept (® Dedine
Mullsaft Install Sy

 <Back |[ Next > ] [ Cancel

3) filezilla 715 B G AN N P, I AR 0 £ T 2o 2 S .

a
THF) WERE BEY) 80 BEEE HEE WD
B~ 5"'"‘2\0!?!0 % 5.11"&
=0 | | mraw: | = soes| | =
A | C\Usersitest v [
= I Al
= e
= W pels
S e C:
v
AR P ] BERY BB TeA) RSN RESR R wEEE
i 2022/12/3 20:06:..
L2 2022/11/6 0:23:28 .
Xf 202211119 1:30:.. B .
L] - 2022/12/315:40:...
b2 2022/12/3 19:41:...
i 2022/12/3 20:05:...
T 2022/11/6 0:23:28
L R 2022/11/6 0:23:28
R 202211213 20:06:...
X% 2022/11/6 0:23:28
X 2022/12/3 1941z
| b 2019/12/7 17:14k..
it 2022/11/6 0:25:57 v
1 324t 0 27 MER. XhSit: 8,003,604 ;‘i;'* e FEE,
‘mmmzn mm S Xh ERE BT
MR | (el AR
O wps = e e
s ~ NN —
D d
4) BRI R TR B PR
fileZilla i = o x
= Eo
TR EEE EEV GET BSES S50 %ﬁ?ﬁfﬁhnuxﬁﬁﬁﬁ orangepi 5 g5 R

“"| = '__""'\""!ﬁﬁ x I‘$Q . )
Im.(H)l 192.168.31.11 |rﬁ)=-g(u) root || ZEW): -“--!u |ﬁ|3(p|%] EEsEQ)

TENFFARMIPHEIE 2. AT ARLNESAFS 4 B R0s22
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range Pi H 7 F/iit PRI e A R 2 = BT B

5) MR ILHREEG, H e,

SEFEIL FileZilla SR{EEEAIZ?
WMBIF FileZilla iITEERE, EE fileZila EEFESEAEEENES.

(0)
O BB EraEsEm
EEE(M):
4 BREAEBR): £
TEE-EEELERS! EFILES.

| #RE(0) | g

= 192.168.31.11:22
LR ssh-ed25519 255
T SHA256:cHNILI y

e ST TR

ERaT
I

<ftp//root@ 8 =\
MR REBE) BJBV) BT BES0) $=E) BEH(H)
- EEEEchkO x L =aee
AUHy | sftpil/192.16831. ) BAEU) | root | =@ e | moe: |:| EESEQ) | v
4R35 Connected to 192.168.31.11 ~
hE BRERIE..
4% Listing directory froot
(R BIHroot" MIB R o
~
TR LiInuC RSB R
v
R Tofth SR EEER ~
2022/12/3 18:57:... e R EER oain g R FEEME
2022/12/3 18:57:... =
2022/12/3 18:57.. .cache pe:= 3 2022/12/3 16... root root
THE 2022/11/11 1: «config T 2022/12/3 4 raot root
pra-= 3 2022/12/3 18:55:. .oh-my-zsh pre:=3 2022/12/3 root root
R 2022/12/3 0:17:04 pip poct o 2022/12/3 16. root root
ok 2022/11/13 0:14:.. [ bash histary 793 BASH HIS.. 2022/12/3 18.. root root
prics 3 2022/12/3 1% [ bashec 3,523 BASHRC 2022/12/3 4: root root
b2 2022/11/26 19:2... [ .deskiop_autologin 0 DESKTOP.. 2022/12/3 root root
pric=3 2022/12/3 20: [ wiminfo 1,375 VIMINFO ... 2022/12/3 17 root root
bt 2019/12/7 17: [ wget-hsts 169 WGET-HS.. 2022/12/3 16.. root root
SR 2022/12/3 18:55:.. [ Xauthority 55 XAUTHOR.. 2022/12/3 18. root root
TR 2022/11/10 10:3... [ shre 3979 ZSHRC 3Zff 2022/12/3 5. root root
o’ 3 2022/11/6 16:20:.. v
3 34 A1 11 PER. oSk 1,744,838,656 FT 7 A4 A4 NER. AUNETH 0804 FT
RS AEEEE b HER RS
| PiBAme | eESE | ALIEEE
RO Vo= e
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range Pi H 7 F/iit PRI e A R 2 = BT B

8) MRJEAE filezilla FRAF IR AT Ik £ 2 FAL BT AR A BRAE, FEAE filezilla BAFIN /2
ik Windows PC FH 2L EARIISCHE, FE Ay b A, F i EARIRTUN 2T 46
FARSCAERITE AR T

[ sftpi/roct@192.168.31.11 - FileZilla s u] x
THP WEE BBV R0 BSRO BEE) 2EH)

#-EFTEEIoRO L Facs

=AU [ sftps/192.168.31. | FBAE(U): | root | =@ [esssanes | moer [ | [we=mmo |-

[H%=  Connected to 192.168.31.11 =
. EREIRIE
4% Listing directory froot

R P froot'HIBRAET v
B v | TS | froot v
~ [/
& =2 t
@
&
l
L ” X AN TR forlia g TR MEEM
R il : {1 cache i 2022/12/3 16.. drwx-—--—  root root
i 2022/11/11 1:48:.. config bt 2022/12/3 4. druxrxrx  root root
= i 2022/12/3 18:55: oh-my-zsh i 2022/12/3 5- t root
AERN) = 2022/12/3 0:17:04 pip b2 2022/12/3 16.. t root
= 2022/11/13 014 [ bash_history 793 BASH_HIS.. 2022/12/3 18u -rw-——- t root
HT?) p s 2022/12/3 19:57... [ bashre 3523 BASHRC.. 2022/12/3 4 t root
REE) e 2022/11/26 19:2. [ desktop_autologin 0 DESKTOP.. 2022/12/3 4: t root
SERERC) = 2022/12/320:06: [1 wiminfo 1,375 VIMINFO .. 2022/12/3 17w -ru---v t root
SEEERIHEAM = 2019/12/7 17:14:.. [} wget-hsts 169 WGET-HS.. 2022/12/3 16 -rw-r-r t root
RERE otz 2022/12/3 18:55:.. [] Xauthority 55 XAUTHOR.. 2022/12/3 18.. -rw---—- t root
i 2022/11/1010:3, [ zshrc 3,979 ZSHRCIZ# 202212/3 5. -rw-r--r--  root root
D) = 2022/11/6 16:20: =
EaZR)
B 7 Aozl A1 4 AER. KNG 0804 F

[ze s et A EEE X KER RE

FIMRE | SEEH | AlREE

QG por= e

9) EALSERUA B BLEIT AR linux 22 G0 xS B Ae & E _EAR RSO T
10) EARSCAEI BT I EAR SR TR 2 — R, X AR T

3.11. HDMI M

3.11.1. HDOMI SRR

1) ] HDMI % HDMI £8i% 4% Orange Pi F¥ &R A1 HDMI 7825 -
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é range Pi JH /" T} YT AT A R 7 RO AT

2) JA3) linux R&4t)5 WA HDMI 7R 234 EHG S H i B HDMI 42 FS IR

HE, REECABMBEATH HDMI #H, HEEiILAK HDMI 0 —K& R
FHiHIheE, FH¥&A HDMI in FIThRE, LR UiFF AR HAh & 1 HDMI %
ERBIEEARFRE L,

LABIETF R AR K HDMI #3210 4 B ij HDMI 2 O, & e B R E RS
A2 HDMI in (ITh 88 .

%4 HDMI & A BRI, FHERET HDMI &6 KA FH'E, HilELR&EE
JG, M#B—IMAFEHRERRATEREER,

3.11.2. HDMI 73 #ER B E 1
1) HSG71E Settings 17 JT Display.

& Run Program...
BN Terminal Emulator
B File Manager

= Settings Manager
» E3 Accessibility

< pevelopment » |4 Additional Drivers

S Graphics » B Advanced Network Configuration
< Help k& Appearance

@ Internet » 0 Bluetooth Adapters

@ Multimedia » @ Bluetooth Manager

» & color Profiles

s
\
b uration
er Settine
n, ethoc -
'l Mouse and Touchpad
& Notifications
(% OrangePi config
ower Manager
i s
emo rives and Media
r
sion a

&1 window Manager Tweaks
Ms workspaces
BB xfce Terminal settings
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0 range Pi B AT VRYITIT RS TR A A R

2) RIEELEEE B ARG A AT D HER

3) iy Resolution (73#4) W NHAE, Al LLE B8R a8 4 i ORI 0 3

4) SRR FFRBE B E R,

— e

g; Display = =] x
General Advanced
HDMI-1 -
Resolution: 1920x1080% 16:9w
Scale: 1x -
Refresh rate: = 60.0 Hz -
Rotation: None -
Reflection: None -
¥ Apply
EHelp X Close
___

E Display _ 5 2
General Advanced
—
HDMI-1 =
Resolution:
scale: 1280x1024 5.2
1280x960
i 1152x864
Rotation: 1280x720 165
1024x768 a3
Reflection:
B00X600 43
720x576
T20x480
- % Close

A8 Apply.
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O range Pi JH /" T} YT AT A R 7 RO AT

I ————————————

@ Display - o x
General Advanced
| HDMI-1 -
Resolution: 1280x1024 5:4w
Scale: 1x -
Refreshrate: = 60.0 Hz -
Rotation: None -
Reflection: None -
]

v Apply

Help X Close

5) SEHTHI O HER % E 5T )5 F LR Keep the configuration F[J 7],

Would you like to keep this configuration?

3.12. BEF A FE

BYER, Orange Pi CM5 Base FF iR b2 KA W ERY, FENBETETH

USB MR Befi FH B2 Thie -
M USB MR I B BIES % USB L& M R —/ .

3.12. 1. EMEREBRIN RS E
1) bAoA F R
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é range Pi JH /" T} YT AT A R 7 RO AT

Fri 2 Dec, 02:37 /| & £3 ) orangepi

2) RJFIEPERES .

Fri 2 Dec, 02:45 E Qiﬁ‘ﬂﬁ)omngepi

£ Turn Bluetooth Off

| & Set Up New Device...
= Send Files to Device...
¥ Recent Connections...

) Devices...

%% Local Services...
& Plugins
<> Help
& Exit

3) WRARR NS, 1HIEFE Yes.

r Shall bluetooth get enabled automatically? 1

4) SRIGE T i iE i 28 & B L Hh X & Visibility Setting y Always visible, 75 5¢
EIlEIE

. Bluetooth Adapters » = A

orangepis

Visibility Setting
_ Hidden
I O Always visible

| Temporarily visible

Always
Friendly Name

| orangepiS

5) PRJE AT P A e (X BC L 5
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0 range Pi B AT VRYITIT RS TR A A R

Fri 2 Dec, 02:50 ] ﬁ’-a‘du))orangepi

& Turn Bluetooth Off
@ Set Up New Device...

~ send Files to Device...

) Recent Connections..

@ Adapters...

[#%) Local Services...
& Plugins

<> Help

Exit

6) it Search Rl n] & 4ad= i A Bl (¥ 8L 4%

Bluetooth Devices

Adapter Device View Help

Q=] S g

%5726.25 KB_0.00 B/s%74.55 KB_0.00 8/5 i) L)

6) SR IR PR BRI WE I W&, T A SR A B S o G R A R E S
[, &% Pair RIA]HIRECYS, X B H 2 Android FAHLECX .

4 - 0O X

® Bluetooth Devices
Adapter Device View Help

Q Search =30 4 |g Setup.. = =" Send File

| OPPO K9 5G

Smart phone
B0:46:92:C1:80:D8

iaomi 125 Pro
0 connect
Connect To:
% Network Access Point
s Info
s Send note
EH send a File...

Rename devica...

@ Remove...

7) BOXSI, SR BRSO BIAE, 3 Confirm BIARIT], LR FAHLL
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6 range Pi Hl/" it GRYIT IR AT A R 2 =] BT
B FIRE G ZE AT A A

Fri 2 Dec, 02:53 (5 {y @ ¢ orangepi

Bluetooth

Pairing request for:

Xiaomi 125 Pro (44:71:47:09:4F:64)
Confirm value for authentication: 953040

Confirm [ Deny

8) MIFHLECK 585, AT LG CLlexr Y 4 %, SR )5 45 1% 3% Send a File Rl 7]
THiags FHIUKIE—5KIE F o

L Bluetooth Devices
Adapter Device View Help

Q Search Setup. = ~=" Send File

iaomi 125 Pro

0 connect
Connect To:
@ Network Access Point

& Info

Pair
< Trust
4 Setup...
Rename device...
@ Remove...

9) KIEE P S A R R

Adapter

Q Search | t = Send File

9 Sending files via Bluetooth

To: Xiaomi 125 Pro
File: /home/orangepi/Pictures/l.png

AEB 2.04 ¥B 11453 KB/, IKW 2536 KB 1.40 XB/s |
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range Pi H 7 F/iit PRI e A R 2 = BT B

3.13. USB &R

USB #£ O£ LI USB hub &3 B USB ZEOKHEK .

3.13.1. ¥# usB M irakiEA R
1) ¥ USB 2 A8 36 N Orange Pi R M) USB #2 H H1,

2) 3%$ Orange Pi JF &l 2] HDMI BoR4%.

3) N AR B AE AL BE 1F B R VE R G0 USB 3 MU IE 3 CRURR R A5 70 ST IR 11
RGP A RAERD .
3.13.2. %3 USB TEAE & MR

1) B9 U A8 USB #80i# #5146 A\ Orange Pi FF A MR A USB #£ M+,

2) PAT T A A A R REE B sdX [t U U BRI R o

orangepi@orangepi:~$ cat /proc/partitions | grep "sd*"
major minor #blocks name

8 0 30044160 sda

8 1 30043119 sdal

3) ffiH] mount 74 I LUK U 483 /mnt T, RE8EEEHE U BMPHXET .

orangepi@orangepi:~$ sudo mount /dev/sdal /mnt/
orangepi@orangepi:~$ Is /mnt/
test.txt

4) HHSE)RIED df -h dr SRR AR U BRI B EE S .

orangepi@orangepi:~$ df -h | grep "sd"
dev/sdal 29G 208K 29G 1% /mnt

3.13. 3. USB £k M=l

H AR IR 1 USB BRI T s, Hb B0 USB JE2 M i 14
AT, ATSE TR PR A 75 BB X 70 USB JE28 R it

5 g
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range Pi /7 Fiit YN BRA = AT A

1 RTL8723BU
¥ 2.4G WIFI+BT4.0

2 RTLS8S11
Y HE 2.4G +5G WIFI

3 RTL8821CU
¥ ¥ 2.4G +5G WIFI
T H BT 4.2

3.13.3.1. RTL8723BU lix

1) H%6% RTL8723BU JoZk M AT AT R AR (1) USB & Hh .

2) RJ5 linux %< H 3% RTL8723BU W 7 Al WIFI AH < i N AZ ik, i
4 0] LA B R i N AZ SR T B 3 inEk.

1 1smod

orangepi@orangepi:~$ Ismod

Module Size Used by
rfcomm 57344 16
rtI8xxxu 106496 0
rtk_btusb 61440 0

3) JEL dmesg 4 1 LLIE £ RTL8723BU B FIINEAE S

orangepi@orangepi:~$ dmesg

[ 83.438901] usb 2-1: new high-speed USB device number 2 using ehci-platform
[ 83.588375] usb 2-1: New USB device found, idVendor=0bda, idProduct=b720,

bcdDevice= 2.00

[ 83.588403] usb 2-1: New USB device strings: Mfr=1, Product=2, SerialNumber=3

[ 83.588422] usb 2-1: Product: 802.11n WLAN Adapter
[ 83.588443] usb 2-1: Manufacturer: Realtek
[ 83.588460] usb 2-1: SerialNumber: 00e04c000001
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range Pi H /" Fiit GRINTT R AT A PR =) U A

[ 83.601974] Bluetooth: hciO: RTL: examining hci_ver=06 hci_rev=000b Imp_ver=06
Imp subver=8723

[ 83.603894] Bluetooth: hciO: RTL: rom_version status=0 version=1

[ 83.603920] Bluetooth: hciO: RTL: loading rtl bt/rtl8723b_fw.bin

[ 83.610108] Bluetooth: hci0O: RTL: loading rtl bt/rtl8723b_config.bin
[ 83.611274] Bluetooth: hciO: RTL: cfg sz 68, total sz 22564

[ 83.658494]  rtk btusb:  Realtek  Bluetooth USB  driver ver
3.1.6d45ddf.20220519-142432

[ 83.658651] usbcore: registered new interface driver rtk_btusb

[ 83.667124] usb 2-1: This Realtek USB WiFi dongle (0x0Obda:0xb720) is untested!

[ 83.667137] usb 2-1: Please report results to Jes.Sorensen@gmail.com

[ 83.890140] usb 2-1: Vendor: Realtek

[ 83.890153] usb 2-1: Product: 802.11n WLAN Adapter

[ 83.890159] usb 2-1: rtl8723bu_parse_efuse: dumping efuse (0x200 bytes):

[ 83.890412] usb 2-1: RTL8723BU rev E (SMIC) 1TIR, TX queues 3, WiFi=1, BT=1,
GPS=0, HI PA=0

[ 83.890417] usb 2-1: RTL8723BU MAC: 00:13:ef:f4:58:ae

[ 83.890421] usb 2-1: rtI8xxxu: Loading firmware rtlwifi/rtl8723bu_nic.bin

[ 83.895289] usb 2-1: Firmware revision 35.0 (signature 0x5301)

[ 84.050893] Bluetooth: hciO: RTL: fw version 0x0e2f9173

[ 84.266905] Bluetooth: RFCOMM TTY layer initialized

[ 84.266949] Bluetooth: RFCOMM socket layer initialized

[ 84.266999] Bluetooth: RFCOMM ver 1.11

[ 84.884270] usbcore: registered new interface driver rtl8xxxu

[ 84.912046] rtl8xxxu 2-1:1.2 wix0013eff458ae: renamed from wlan0

4) #RJ5 L sudo ifconfig 7174 1] LA # RTL8723BU WIFI K% 75 &, WIFI fiE
FAMATTEESE WIFL BN, XEARER.
orangepi@orangepi:~$ sudo ifconfig wix0013eff458ae
wix0013eff458ae: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500
ether 00:13:ef:f4:58:ae txqueuelen 1000 (Ethernet)
RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped 0 overruns 0 frame O
TX packets 0 bytes 0 (0.0 B)
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é range Pi JH /" T} YT AT A R 7 RO AT

TX errors 0 dropped 0 overruns 0 carrier O collisions 0

5) #RJE 83T heiconfig 74 1] LLE £ USB I F 4 -
orangepi@orangepi:~$ sudo apt update && sudo apt install bluez

orangepi@orangepi:~$ hciconfig

hci0:  Type: Primary Bus: USB

BD Address: 00:13:EF:F4:58:AE  ACL MTU: 820:8 SCO MTU: 255:16
DOWN

RX bytes:1252 acl:0 sco:0 events: 125 errors:0

TX bytes:23307 acl:0 sco:0 commands: 125 errors:0

6) AR PWA LLESIHI T T EbR, N EFERITIF, bR —Aaf
1 X

Fri 2 Dec, 02:35 [] fi £ }))orangepi

7) Hi i Turn Bluetooth On 7] LU4T T # F .
Fri 2 Dec, 02:36 2] ﬁ!.égdo)orangepi

$# Turn Bluetooth On

¢ Set Up New Device...
Send Files to Device...
*) Recent Connections...

£ Devices...

B Adapters...

[ Local Services...
& Plugins

<> Help

Exit

8) T A Ja B s i R s o
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0 range Pi B AT VRYITIT RS TR A A R

Fri 2 Dec, 02:37 [2] i £3 ) orangepi

0) W MM TS B ERFHATE—F, XBRERA.

3.13.3.2. RTL8811 Mzt

1) H%6¥ RTL8811 Jodk R ALHLE A JF R B () USB #2111,

2) SRJ5 linux R4 [ 3k RTL8811 WIFI A% () N A% A He, 385 1smod i 4 7] LA
A F N AZSR C E SN EL

orangepi@orangepi:~$ Ismod

Module Size Used by

8821cu 1839104 0

3) iid dmesg i W] LLE I RTL8811 AR FYINEAE S .

orangepi@orangepi:~$ dmesg

[ 118.618194] usb 2-1: new high-speed USB device number 2 using ehci-platform

[ 118.767152] usb 2-1: New USB device found, idVendor=0bda, idProduct=c811,
bcdDevice= 2.00

118.767181] usb 2-1: New USB device strings: Mfr=1, Product=2, SerialNumber=3
118.767199] usb 2-1: Product: 802.11ac NIC

118.767219] usb 2-1: Manufacturer: Realtek

118.767235] usb 2-1: SerialNumber: 123456

119.500530] usbcore: registered new interface driver rtlI8821cu

119.525498] rt18821cu 2-1:1.0 wix1cbfced9d260: renamed from wlanO

— 1

4) $R)5i#id sude ifeonfig v 4 P LA 3| WIFL 154519 s, WIFL FUIEREANIR 7%
HZE WIFLERNE 1, XEAER.
orangepi@orangepi:~$ sudo ifconfig wix1cbfced9d260
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

wix1cbfced9d260: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500
ether 1c:bfice:d9:d2:60 txqueuelen 1000 (Ethernet)
RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped O overruns 0 frame O
TX packets 0 bytes 0 (0.0 B)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

3.13.3.3. RTL8821CU Mk

1) B rtl8821cu JLL M -RAEHLAH N T AR I ush #2111,

2) SRJE AL 1susb iy 43k AT LG 2 rt18821cu usb wifi BEHL R 45 5., 15 HifR USB
FEH A 4bF Driver CDROM Mode .

orangepi@orangepi:~$ Isusb | grep ""Realtek"

Bus 002 Device 003: ID Obda:c820 Realtek Semiconductor Corp. 802.11ac NIC

orangepi@orangepi:~$ Isusb | grep ""Realtek"
Bus 002 Device 002: ID Obda:1a2b Realtek Semiconductor Corp. RTL8188GU 802.11n
WLAN Adapter (Driver CDROM Mode)

R 1susb #74-& | USB WIFI 4L F Driver CDROM Mode, i& E ¥k &
F USB WIFI it tnRERIT, EFHPIT FTERHS TR THER:

orangepi@orangepi:~$ sudo usb_modeswitch -KW -v Obda -p 1a2b

3) linux RZ<s EENINE; rt18821cu W5 A A wifi A1 K N, @ id Ismod Ay 4 A
DL 2 F N AR O 3 3 Ek.

orangepi@orangepi:~$ Ismod

Module Size Used by
8821cu 1839104 0
rtk_btusb 61440 0

4) i dmesg a4 T LAE 2] rt18821cu BEELINEAE B .
orangepi@orangepi:~$ dmesg
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range Pi H /" Fiit GRINTT R AT A PR =) U A

[ 57.083693] usb 2-1: new high-speed USB device number 2 using ehci-platform
[ 57.231888] usb 2-1: New USB device found, idVendor=0bda, idProduct=1a2b,
bcdDevice= 2.00
[ 57.231916] usb 2-1: New USB device strings: Mfr=1, Product=2, SerialNumber=0
[ 57.231937] usb 2-1: Product: DISK
[ 57.231956] usb 2-1: Manufacturer: Realtek
[ 57.242594] usb-storage 2-1:1.0: USB Mass Storage device detected
[ 57.245674] scsi host0: usb-storage 2-1:1.0
[ 58.069172] usb 2-1: USB disconnect, device number 2
[ 58.440025] usb 2-1: new high-speed USB device number 3 using ehci-platform
[ 58.587819] usb 2-1: New USB device found, idVendor=0bda, idProduct=c820,
bcdDevice= 2.00

58.587827] usb 2-1: New USB device strings: Mfr=1, Product=2, SerialNumber=3

58.587833] usb 2-1: Product: 802.11ac NIC

58.587838] usb 2-1: Manufacturer: Realtek

58.587844] usb 2-1: SerialNumber: 123456

58.610463]  rtk btusb:  Realtek  Bluetooth USB  driver ver

.1.6d45ddf.20220519-142432

58.610656] usbcore: registered new interface driver rtk_btusb

58.634631] Bluetooth: hci0: RTL: examining hci_ver=08 hci_rev=000c Imp ver=08
Imp subver=8821
[ 58.636729] Bluetooth: hciO: RTL: rom_version status=0 version=1
[ 58.636740] Bluetooth: hci0O: RTL: loading rtl bt/rtl8821c_fw.bin
[ 58.664190] Bluetooth: hci0O: RTL: loading rtl bt/rtl8821c_config.bin
[ 58.664746] Bluetooth: hciO: RTL: cfg sz 10, total sz 31990
[
[
[

— — ) 1 M — —

59.122471] Bluetooth: hci0: RTL: fw version 0x829a7644
59.265513] usbcore: registered new interface driver rt18821cu
59.280119] rt18821cu 2-1:1.2 wix90de80521825: renamed from wlan0

5) #X)51E1t sudo ifconfig 774 1] LAE 2 rt18821cu wifi [ 415 i, wifi FRUEZERE A1
RITEESE WIFL EE2NE 1, ZEAHER,
orangepi@orangepi:~$ sudo ifconfig wix90de80521825
wix90de80521825: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500
ether 00:13:ef:f4:58:ae txqueuelen 1000 (Ethernet)
RX packets 0 bytes 0 (0.0 B)

RX errors 0 dropped O overruns 0 frame 0
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é range Pi JH /" T} YT AT A R 7 RO AT

TX packets 0 bytes 0 (0.0 B)
TX errors 0 dropped 0 overruns 0 carrier O collisions 0

6) PRl heiconfig fir 4 7] LLE £ USB WM B4 .
orangepi@orangepi:~$ sudo apt-get update && sudo apt-get install -y bluez

orangepi@orangepi:~$ hciconfig

hci0:  Type: Primary Bus: USB

BD Address: 00:13:EF:F4:58:AE  ACL MTU: 820:8 SCO MTU: 255:16
DOWN

RX bytes:1252 acl:0 sco:0 events:125 errors:0

TX bytes:23307 acl:0 sco:0 commands: 125 errors:0

7) AR P WA LLESI I T T R, NS RIT IR, e BRI
1 X

Fri 2 Dec, 02:35 [] fi £ }))orangepi

8) it Turn Bluetooth On 7] LUHT T F .
Fri 2 Dec, 02:36 2] ﬁ!.égdo)orangepi

$# Turn Bluetooth On

¢ Set Up New Device...
Send Files to Device...
*) Recent Connections...

£ Devices...

B Adapters...

[ Local Services...
& Plugins

<> Help

Exit
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0 range Pi B AT VRYITIT RS TR A A R

9) FTIFEF Ja BB i F s :

Fri 2 Dec, 02:37 [2] i £3 ) orangepi

10) EF MR T E S EE T HE—, XERFHER.
3.13.4. USB B& LR

1) ERFREMS AT BRI AU SCRE UVC M USB 115k, 285 #
USB 544 L4 A\ 3] Orange Pi JF & H i USB % 1,

WEBCAM o = HDFULL
- =
_—

®

>

2) i va12-ctl Ay 4 AT LLE B USB A% Sk BB &5 A5 oA /dev/videoO
orangepi@orangepi:~$ v412-ctl --list-devices
Q8 HD Webcam: Q8 HD Webcam (usb-fc880000.usb-1):

/dev/video

/dev/videol

/dev/media0

ERE va2 FH I RADEFE, AREF 1,

F4b video KIFF S A —EH L video0, iF LASEFRE B NHE.

3) RS ARG A LU# ] Cheese BEL#2FT T USB #2143k, Cheese T 73240 T B fr
TN
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O range Pi JH /" T} YT AT A R 7 RO AT

& Run Program...
B Terminal Emulator
B rile Manager
(= Mail Reader
@ web Browser
[} Settings »
128 Accessories »
<L Development »
# Graphics »
4 Help
&/ Intemet

(8l &3 Audacity
W office D = Cheese :
& System » PulseAudio System Tray
® Log Out T PulseAudio Volume Control

T pulseAudio volume Control

& Pulsepudio Volume Meter (Capture)
@ PulseAudio Volume Meter (Playback)
3 qt vaL2 test Utility

Cheese T USB 4% 3k J5 ) A W B s :

)mncie Pi

4) ffiH fswebcam MK USB $544 3k 177
a. 2% fswebcam.,

orangepi@orangepi:~$ sudo apt update
orangepi@orangepi:~$ sudo apt-get install -y fswebcam

b. %458 fswebcam J& AT LASE A T I 1) i 2ok 40
a) -d EIUHT4EE USB ARk MR 417 il
b) --no-banner HT R HIKEL.
¢) -r LI T4 E M TR PR
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0 range Pi B AT VRYITIT RS TR A A R

d) -S eI v E T Bk i i A i
e) ./imagejpg FTBCEA MM 14 T AL,

orangepi@orangepi:~$ sudo fswebcam -d /dev/video0 \

--no-banner -r 1280x720 -S 5 ./image.jpg
c. (EMRSARMH linux REEH, 58 MRS AT LAEH scp fir &R 40 4 1 B % 2]
Ubuntu PC FHEEUE
orangepi@orangepi:~$ scp image.jpg test@192.168.1.55:/home/test (FRHELRIFE HAE
K IP HuhEFNERAR)
d. FERMRM linux 24, A LLUEE HDMI SR BEEEE RN E .

3. 14. FHR

3.14. 1. FERERGTWAFTITIE
1) BT R

O Applications -

&) Run Program...

Terminal Emulator
B File Mmanager

i) Mail Reader

@ web Browser

[ settings
28 Accessories »
<f Development »

2) RJEHREN N IR (R RGP RARADEHCAF, ATLE A — A&
MBI RGET)
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mailto:test@192.168.1.55:/home/test

range Pi " it

YT AT A R 7 RO AT

Places

E Computer
(i} orangepi
i Desktop
g Tesh

| 7] Dacuments
[ Music

7‘—, Pictures

%= Downloads
Devices

[ o] 1.
17 MB Vo\ume
__| 403 MB Volume
Network

Browse Network

File Edit View Go Help

< > A QS st | 2. PRIBHN A S ke
Jdo | s ;fé&ﬁ\%ﬁﬁr

audio.wav Front_Centerwav  Front_Left.wav

Jd Jd Jd

Front_Right.wav mute.wav Noise.wav

dd dd Jd

Rear Centerwav  Rear_Leftwav Rearﬁn;ght,wav*

MLﬁ U\ﬁ)\ﬁ =24

Side_Left.wav Side_Right.wav

11 files: 4.9 MiB (5,183,308 bytes), Free space: 24.3 GiB

3) #RJF ik audio.wav SCIF, A HEEFAL vie BFE mpv FTIFHUR] BT IRHE

.
File Edit View Go

Places

g Computer

[ erangepi

#7) Desktop

& Tesh

[ Documents

_= Music

[ pictures

[ videos

-'_I' Downloads
Devices

el File System

__ 17 M8 Volume

__ 403 MB Volume
Network

Browse Network

alsa

Help

{ > A Q [ jusrishare/sounds/alsaf

Rear_Cent |4 Properties...

déd Jd

side_Left.wav side_Right.wav

Use "WLC media player” to open the selected file

3.14. 2. fERmARBIEHI i

3.14.2.1.  HDMI S5 HUMR

ht.wav

= 0 X

c

1) 156/ H HDMI % HDMI 266 Orange Pi JT & BOERE R AL CHiAt ) HDMI

N7 T B R T DARE G D

2) SREEE F HDMI HI5 K75, MR A% H ] PLA1E HDMI 175 K8 card 0.

orangepi@orangepi:~$ aplay -1

%% T ist of PLAYBACK Hardware Devices ****

|Authorization required, but no authorization protocol specified

xcb_connection_has_error() returned true
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

card 0: rockchiphdmiO [rockchip-hdmiO], device 0: rockchip-hdmi0 i2s-hifi-0 [rockchip-hdmi0 i2s-hifi-0]
Subdevices: 1/1
Subdevice #0: subdevice #0

3) PRJE{EH aplay 3% A48 E A & SO, G012k HDMI BoR 48 508 i AL RE
W 2175 2 1t B A 12 A

orangepi@orangepi:~$ aplay -D hw:0,0 /usr/share/sounds/alsa/audio.wav

3.15. EEfERRES

BH ARG AL R N 62N

orangepi@orangepi:~$ sensors

gpu_thermal-virtual-0
Adapter: Virtual device
templ: +47.2°C

littlecore thermal-virtual-0
Adapter: Virtual device
templ: +47.2°C

bigcore0 thermal-virtual-0
Adapter: Virtual device
templ: +47.2°C

tcpm_source psy 6 0022-i2¢-6-22

Adapter: tk3x-12¢

in0: 0.00V (min= +0.00V, max= +0.00V)
currl: 0.00A (max= +0.00A)

npu_thermal-virtual-0
Adapter: Virtual device
templ: +47.2°C

center thermal-virtual-0
Adapter: Virtual device
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

templ: +47.2°C

bigcorel thermal-virtual-0
Adapter: Virtual device
templ: +47.2°C

soc_thermal-virtual-0
Adapter: Virtual device
templ: +47.2°C  (crit=+115.0°C)

3.16. BWEHFE 1M

Orange Pi & Ai ff) linux R4+ 1% T watchdog_test 2%, A LAEL#EMIR .
1&17 watchdog_test F5 /7 () 77240 T B :
a. BTABH 0 FoRE T VR R, AN R S, RS
HH.
b, FATAT LU AL E RO (ESC A0 KM, WS, R
TEL—4F keep alive Fo7m AR ).
orangepi@orangepi:~$ sudo watchdog_test 10

open success
options is 33152, identity is sunxi-wdt
put_usr return,if 0,success:0

The old reset time is: 16

return ENOTTY,if -1,success:0

return ENOTTY,if -1,success:0
put_user return,if 0,success:0

put_usr return,if 0,success:0

keep alive

keep alive

keep alive

3.17. ZE RK3588S th K KR F]=
1 RK3588S &5 H A S i A W R R, SN 55 S8R R, B
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range Pi i /7 Tt RIYNTTR IR R A =] O A
PLRT DUAd 7 515 2R X 2 2 AN AR

orangepi@orangepi:~$ cat_serial.sh
Serial : 140427682e86830¢

3.18. %3 Docker K

1) Orange Pi #£4E[ linux 1% © 4 7% T Docker, W /& Docker 45 ERINTEE F1FF .

2) f# H] enable_docker.sh A 7] L GE docker AR %5, 2855t Al LAF 46 1# H docker
w1, IFHAETXRSI RGN tha B3R 30 docker AR5 -

orangepi@orangepi:~$ enable_docker.sh

3) AR5 0] CABE R i A 2R R docker, MR BEIZEAT hello-world i 8H docker fE
IEFAH T

orangepi@orangepi:~$ docker run hello-world

[Unable to find image 'hello-world:latest' locally

latest: Pulling from library/hello-world

256ab8fe8778: Pull complete

Digest:
sha256:7f0a9193b4aa3022c3adc147a449¢ef11e0941a1fd0bf4a8¢6c9408b2600777¢5

Status: Downloaded newer image for hello-world:latest

Hello from Docker!
This message shows that your installation appears to be working correctly.

3.19. T#HiZ&% arm64 A balenaEtcher )5 1E

1) balenaEtcher arm64 Jix A1 T &k A

a. deb ZRAR N EMMEAIT PR, @ B REMH] .
https://github.com/Itai-Nelken/BalenaEtcher-arm/releases/download/v1.7.9/balena-e
tcher-electron_1.7.9+5945ab1f armé64.deb

b. TG %) AppImage ilAS B T UL AR Pk
https://github.com/Itai-Nelken/BalenaEtcher-arm/releases/download/v1.7.9/balenaE
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https://github.com/Itai-Nelken/BalenaEtcher-arm/releases/download/v1.7.9/balena-etcher-electron_1.7.9+5945ab1f_arm64.deb
https://github.com/Itai-Nelken/BalenaEtcher-arm/releases/download/v1.7.9/balena-etcher-electron_1.7.9+5945ab1f_arm64.deb
https://github.com/Itai-Nelken/BalenaEtcher-arm/releases/download/v1.7.9/balenaEtcher-1.7.9+5945ab1f-arm64.AppImage

é range Pi JH /" T} YT AT A R 7 RO AT

tcher-1.7.9+5945ab1f-arm64.AppImage

T balenaEtcher v1.7.9

& ryanfortner
0 V179 Update and rename compile-etcher_v1.7.3.sh to compile-etcher_v1.7.9.sh

-0 9529280 (O

Compare v v Assets 10
@balena-etcher—electron—1.7.9+5945ab1f.aarch64.rpm 64.3 MB May 1
Dbalena-etcher-electron-1.7.9+5945ablf.armv7l.rpm 584 MB May 1
| ®baIena-etcher-electmnj .7.9+594Sab1f7arm64.deb| 879 MB May 1
@baIena-etcher-e!ectmnj .7.9+5945ab1f armv7l.deb 76.5 MB May 1
| @balenaEtcher-1.7.9+5945ab1f-arm64.Applmage | 97.3 MB May 1
@baIenaEtcher—1.7.9+5945ab1f—armv7LAppImage 809 MB May 1

2) deb JiitA< balenaEtcher %234 45 FH /7%
a. deb JiXA 1) balenaEtcher 2235 iy & 0 K s :

orangepi@orangepi:~$ sudo apt install -y \
--fix-broken ./balena-etcher-electron_1.7.9+5945ab1f armé4.deb

b. deb WA balenaEtcher Z23¢ 58 i/, £ Application AT LLFTH 1
[Chsis

& Run Program...
B Terminal Emulator

W File Manager
{4 Mail Reader
@ web Browser
Settings

=% Development
# Graphics
< Help & Feitx

& Internet. b & feitx-qimpanel-configtool

i Multimedia » B Fonts

W office » @ Midnight Commander

& System » @ Midnight Commander editor

7 Mousepad
W screenshot.

[ rerminator

¥ Thunar File Manager
e xarchiver

© Log out

Oranqe Pi

c. balenaEtcher 47 J& I 5 [ 41 R s
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https://github.com/Itai-Nelken/BalenaEtcher-arm/releases/download/v1.7.9/balenaEtcher-1.7.9+5945ab1f-arm64.AppImage

5

range Pi H 7 F/iit PRI e A R 2 = BT B

balenaEtcher

“‘ balenaEicher

L+

B Flash from file

& Flash from URL

1§ Clone drive

3) Applmage i 2] balenaEtcher ¥4 FH /5¥2::
a. 254 balenaEtcher R INALHR o
orangepi@orangepi:~/Desktop$ chmod +x balenaEtcher-1.7.9+5945ab1f-arm64.AppImage
b. )51k Applmage WA balenaEtcher, Ff fiih RARA 88, 5 & Execute
AT LLFTH balenaEtcher 1 o

5 Open With Other Application.
% Cut
arm 6.
SME Copy
@ Move to Trash

® Delete

3.20. EI# Linux MR K23 5%

EIE Linux HRZRITSERENRGTHEERL, XHF—# LAMP/LNMP/
SRAF/ A%/ B /F TP/ 435 FE/JAVA 45 100 2R F A EHIIRE (WP EEEEM)

1) EIE Linux RG2S VEHEE T M-
Debian11 > Ubuntu 22.04 > Debian12

2) SRJGAE linux F 84 a2t AT DUT A6 5 85 1) 2236
orangepi@orangepi:~$ sudo install_bt_panel.sh

3) SRIE IS T R M2 5 22 %% Bt-Panel 2/www SCIFJE, IR y BIHA] .
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https://www.bt.cn/

range Pi H 7 F/iit PRI e A R 2 = BT B

+

| Bt-WebPanel FOR CentOS/Ubuntu/Debian
+

| Copyright © 2015-2099 BT-SOFT(http://www.bt.cn) All rights reserved.
+

| The WebPanel URL will be http://SERVER 1P:8888 when installed.
+

Do you want to install Bt-Panel to the /www directory now?(y/n): y

4) SRR EI R IO ARy, 2R B %k R T 3T EE B, R e %
BT, BRI RRERAFER 12 o 8h, IRIEME B LA T RE A — 28205,

bht: https://116.30.142.212:24370/5a668743
] q F: https://10.31.3.175:24370/5a668743
username: ohb81liwk
password: 87c44achb

QFF: 477043552

Time consumed: Minu

5) SRR 0 E A R A N B TR s 0 TR M bk s T DAFT O B Linux [T S 5
[, ARIGIEXT N HIA B N\ BT 7R ) username 1 password it 7] LS gt £ 15,
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range Pi H 7 F/iit PRI e A R 2 = BT B

+ R @Y R + o i

6) I E SR HE 5 2 S T B, S TR R TR R P RN B 5 i
BN, RJE AR AR EE R CRROIRREE P I 7, 555 Rl E TR 5
APAEANESE T

D & ==Easmy x |5

- o
< C A F=2 | 192.168.1.139:8888 A = @ @ -

Q
; = o
IR EFREETER -
ERSHEE (RN BIAESER

WA ERNE: 2020498168 »
i}

S, TREFR, SWATFUSHES! RS ATHROREBESEL i T:
@
+

[Ckersstas - @emwo -

(o1
@

7) HANEEEE SR T EZE EBE MK S, R BEEK ST L EEENE
’ Chttps://www.bt.cn) JEM—4 .
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range Pi H 7 F/iit PRI e A R 2 = BT B

5 - @ @ -

BEEEKRS

+ RO YR + P

FEHS, RWTH

8) WL RIS H A T E PR, W DR B RIE 2T AR Linux RGEH—EREE
B, I BCIRES . CPU IR AR SN =2 18] (1 8 A D0 55

4
[a}

5 T ® & -

Q
A LR
+
-
b
a
@
- = Y
.
0 0 7
v ®
4
G0
@

9) MR TR SSH 2 & 5k .
a. FIIFEEN SSH K J5 H b =32 75 B AT R IR AR EW, M 7E%
OHER 4N orangepi (ERINZRY, WMEAMESOEHESBES)ER) RIH,
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range Pi F /7 F/iit

BRI AT IR A " RBUIT A

127.0.0.1

=t 7L il

orargepi|

b, EIE SRR B R

Welcome to

System load: 2%

Memory usage: 5% of 15.60G

CPU temp: 57°C

Last check: 2024-83-87 14:39

with

Up time:
IP:
Usage of /:

Last login: Thu Mar 7 13:48:51 2624

root@orangepispro:~#

Local users: 3

()

10) 76K IEMIBAETE)E b a] PL 22 Apache. MySQL Al PHP Z545 44, o] DL— % &
REE HATIRR, XHEBMA— R T .

SN R

X5 T

Hel
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range Pi F /" Fit

YT AT A R 7 RO AT

0 & SEiuaEs x |+
< C A F== | 1921681139:8888/s0f

Linux@ it O GSRIE
[ om |

S

88 wumE

RS

B

11) FEIEar AT TR,

orangep 1@oran i5pro:~$ sudo bt

(7) Q%r*nd =
fZZ)

(35) BE A= FA e EA
(26) 7

(28)

(0)

A E == B ] S Sl

IR == 796

m

12) EEMEZ IR USE MR BTIRER.

+ B o *Y R + 0

i FHF-Ht: http://docs.bt.cn
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http://docs.bt.cn

O range Pi /2 i GRYIT IR AT A R 2 =] BT

Wizl https://www.bt.cn/bbs
GitHub ##%: https://github.com/aaPanel/BaoTa

3.21. BWEHICMEL KRR IMAL

ER, ZEFICRANERTERRIT ARER K Linux REANEHRRS

3.21.1. Debian REHI LI HE

1) B R E A locale A 3,
a.  HIN T2 A LT LEEC E locale.

orangepi@orangepi:~$ sudo dpkg-reconfigure locales

b. SRJGTEHH ) A Pk £ zh CN.UTF-8 UTF-8 Gl at Fif E T 7%
Bk AR, @S EORERE, &5 Tab 80T LUK OE iR 8h 2
<OK>, SRJE[E /IR o

c. SRJGEEBRIA locale )y zh CN.UTF-8.
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https://www.bt.cn/bbs

(:5 range Pi il /" Tt GRYIT IR AT A R 2 =] BT
d. R FH GBI TITAA locale HIUCE, A 47 Bo B H 40 s -

orangepi@orangepi:~$ sudo dpkg-reconfigure locales

Generating locales (this might take a while)...
en_US.UTF-8... done
zh CN.UTF-8... done

Generation complete.

2) #RJ5 47T Input Method.

& run Program...

B® Terminal Emulator
B File Manager

() Mail Reader

@ web Browser

IR - e

188 Accessories 3 Aceessibility

<5 Development b 4 Additional Dnvers

& Graphics » B Advanced Network Configuration
< Help e Appearance

@) Internat » @ sBluetooth Adapters

[ Multimedia » O Bluetooth Manager

™ office b & color profiles

i) System » [ Default Applications

M Decktop

¥ Display

& Feitx Cenfiguration
5 File Manager Settings
2 Input Method

=4 Keyboard

'/ Mouse and Touchpad
A Notifications

G OrangePi config

B Panel

8 Powier Manager

[ Print settings

B Removable Drives and Media

@ Log Out

B screensaver

/A, session and Startup
</ Settings Editor

@ Software & Updates
2 window Manager
&7 Window Manager Tweaks
e Workspaces

B xfce Terminal Settings

3) SRJEIEFE OK.

Current configuration for the input methad:

* Default mode defined in jetc/defaultim-config: 'auta”

* Active configuration: ‘missing’ (normally missing)

* Normal automatic choice: 'feitx’ (normally ibus or feitx or uim)

+ Overnde rule: "zh_CN.foitx5:zh_Tw.fcitx5:zh_HK.fcitx5:zh_5G.fcitx5'

* Current override choice: " {Locale='en_US')

# Current automatic choice: *fitx

* Number of valid choices: 1 (normally 1)

* Desktop environment: "XFCE*

The configuration set by im-config is activated by re-starting the system.

Explicit selection is not required to enable the automatic configuration if the active
one is default,laute_fc;kwrmsslngJ

camel
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£ range Pi Fil S T VRN IRE AT PR = B AT

4) SR IEFE Yes.

Do you explicitly select the user configuration?

# Select NO, if you do not wish to update it. (recommended)
* Select YES, if you wish to update it.

5) PRJG L feitx.

Input Method Configuration (im-config, ver. 0.46-1+deb11ul)

Select user configuration. The user configuration supersedes the system one.
select | name description

default  use aute mode set by fetejdefaultiim-config

auto activate IM with @-mark in its description
cjkv use auto mode based on locale and desktop

REMOVE remove IM user configuration fhomejforangepi/.xinputrc

activate Flexible Input Method Framework (feitx) @
do not set any IM from im-config and use desktop default
xim activate the bare XIM with the X Keyboard Extension

Cancel

6) #RJFIEFE OK.

Input Method Configuration (im-config, ver. 0.46-1+deb1lul)

Setting the user configuration fhome/forangepif.xinputre to feitx,
Manual configuration selects: fcitx
Flexible Input Method Framework (feitx)
* Required for all: feitx
* Language specific input conversion support:
* simplified Chinese: fcitx-libpinyin or feitx-sunpinyin or feitx-googlepinyin
* Traditional Chinese / generic Chinese: fcitx-rime
* Generic keyboard translation table: foitx-table* packages
* Application platform support:
Installing feitx-frontend-all will cover all GuI platforms.
* GNOME/GTK: fcitx-frontend-gtk2 and feitx-frontend-gtk 3 (both)
* KDE/QtS: feitx-frontend-gt5s

The user configuration is modified by im-config.
Restart the session to activate the new user configuration.

Cancel

7) RJEEJE Linux KRG A REMFECE AR
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(5 range Pi 1]/ T/ YT AT A R 7 RO AT

8) #RJ5+T I Feitx configuration.

& Run Program...
EM Terminal Emulator
1B Fie Manager

(=) Mail Reader

| =] settings Manager
[ Accessibiiity
<5 Development |4 Agditional Drivers

& Graphics B Advanced Netwark Configuration
<> Help k. Appearance

& memet D Biuetootn adapters

[l Muttimedia © Blustooth Manager

% office & Color Profiles

&) System W Default Apiications

@ Log Ot | ™ Doskiop

le Manager Setlings
= Input Method

N
|
=4 Keyboard
! Mouse and Touchpad
£\ Notifications
& OrangePi config
B Panel

® Power Manager

[ Print Settings

B Removabie Drives and Media

8 Screensaver

A Session and Statup

“F» Settings Editor

(@ Software & Updates

21 Window Manager

&7 Window Manager Tweaks

B Workspaces
Xfce Terminal Settings

9) e s FE PR E R+ .

érm'{rmmwm will be inactive state. Usually you need to put Keyboard or Keyboard - layout name in the first place.
-[a|v|nl=

10) #RJ51%2 Google Pinyin 7 /57 OK.
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4
F A |

“ range Pi FIJ A DRI A AT A PR 7 Ui A

Heybaard - English (US)

- Add input method + 0 x

Google Pinyin Chinese (Chine)

% Only Show Current Language
[[=e | 7ExEEZEgoog =]

Cancel | Ok

11) #RJ5% Google Pinyin j5 3| 5 i 1 -

Input Method Configuration

Input Method Global Config Appearance Addan

Heynoard - English (US) English

| Google Pinyin Chinese (China)

The first input method will be inactive state. Usually you need to put Keyboard or Keyboard - layout name in the first place.

+ -[F]lv %=

Input Method Configuration

Addon

Input Method

Google Pinyln Chinese (China)

Weyboard - English (US) English

Global Config

Appearance

The first input method wil be inactive state. Usually you need to put Keyboard or Keyboard - layout name in the first place.

+ =~ a v %@

12) 2RJE 17T Geany X4 280~ SCH AL
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é range Pi JH /" T} YT AT A R 7 RO AT

(5 pplications -

g Run Program...
E Terminal Emulator
B File Manager

(=) Mail Reader

o Wab Browser

[ Settings

[ﬁ Accessories

@ Graphics
':‘ Help

& Intemet
BB Muttimedia
¥ office

3 System
® Log Out

13) w3 AJEIR 0 N R -

(=5 Applications - *untitied - Geany
e *untitied - Geany =

Fle Edit Search View Document Project Bulld Tools Help
cevB-rB@ X ¢ 0 NGB B

« smoos b ummed %

No symbals found R

ni hao]

- 81:42:36: This is Geany 1.37.1.
B1:42:36: Mew file "untitled” opened.

-

linez1 /1 col: 0 sel: 0 INS  TAB MOD  mode:LF  encoding: UTRS  filetype: None  scope: unknown

14) i83d Ctrl+Space P B n] DA oh 98 S0 AN

15) R FERAN RGBT R NT L, 7T LUK fete/default/locale H (1748 & AR B N
zh_CN.UTF-8.

orangepi@orangepi:~$ sudo vim /etc/default/locale

# File generated by update-locale
LC MESSAGES=zh_CN.UTF-8
LANG=zh_CN.UTF-8
LANGUAGE=zh_CN.UTF-8

135



(5 range Pi F /T GRYIT IR AT A R 2 =] BT
16) RJEERRAMER I RRE R NPT

& BT
|- et
B s
(e REFHITER
@ meies
= omea
o b D mOEEE
B#me > 0 EDSIRNE

8 Wt [J=F=
@EEE > @ mEEEE

< FH [+ Ebr

o K » T SR RE
R » BInx

4 Help i &5

=

B TEHEHEA
O EFEE

Or‘ancie Pi

.4 Additional Drivers
& Feitx BE

(& OrangePi config
& software & Updates
B xfce sigit®

3.21.2. Ubuntu20.04 AL REHE

1) & 5c$TJF Language Support.

fef.

& Run program...

B Terminal Emulator
B File Manager

(=4 mail Reader
@ web srowser

%] Settings Manager
[k Accessories. Accessibility

# Development b | Il Additional Drivers

A Graphics b | & Advanced Network Configuration
W Help kb Appearance

@ intemet » | O Bluetooth Adapters

B multimedia » | 0 8luetooth Manager

I office » & color Profiles

@ system » | Il Default Applications

M Deckiop

Display
Feitx Configuration
% rile Manager Settings.
= Keyboard

i Log Ot

B Login Window

! Mouse and Touchpad
A Notifications
& OrangePi config
B Panel

@ Power Manager
= Printers

T pulseAudio Volume Control
B Remavable Drives and Media

W screensaver

o Session and Startup
“» Settings Editar
@ software Updater
@ Software & Updates
£ Text Editor Settings
) window Manager
&) Windaw Manager Tweaks
¥ Workspaces

B3 Xfce Terminal Settings

2) AREHREIPGE (PE) L5
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" range Pi fi/ T

YT AT A R 7 RO AT

G Language Support

Language

atigual

ted Kingdom)

Drag languages to arrange them in order of preference.

hanges take effect next time you log in

4 - 0 %

% Close

3) SRJEVEAE A AR AL P PUE (FPED JFeEAS), R R AR BRI a6 1)

P, fB5e)a R B

v Language Support 4 = 0O X

Language Regional Formats

Language for menus and windows:
ik (pE)

English (United States)

English

English {Australia)

English (Canada)

Drag languages to arrange them in order of preference.
Changes take effect next time you log In

Apply System-Wide

Use the same language choices for startup and the login screen

Install f Remowe Languages...

keyboard input method system:  none =

@Help

X Close

ER, XS ARMEFHAESIN, EFOS LK.

4) SRJ51%$E Apply System-Wide ¥ +H ST E N H R BEA R 5.
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2 range PI 1/ VYT F 4 A 7 R AT

C Language Support 4 - O X

Language Regional Formats

Language for menus and windows:
MiE (PE)

English (United States)

English

English (Australia)

English (Canada)

Drag languages to arrange them in order of preference.
Changes take effect next time you log in.

Apply System-Wide

Use the same language choices for startup and the login screen.

Install / Remove Languages...

Keyboard input method system: | none = b

@Help #® Close

5) SR a1t & Keyboard input method system 4 feitx.
Language Support A

Language Regional Formats

Language for menus and windows:

R (PE)
English (United States)

English
English (Australia)
English (Canada

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Apply System-Wide

Use the same language choices for startup and the login screen.

feitx
Install / Remove Languages‘,.

XIM

Keyboard input method system: pgne

@Help ¥ cClose

6) AEEJE Linux REMFRCEAEN

7) ERHEANRGE, £ T A IEERABRBRE K, R)eEREE ST
DRFE BRSO e 15 B B Oy 3
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(5 range Pi 1]/ T/ YT AT A R 7 RO AT

- + X
A R BT LES?
EESU—FMNEaTN, ErILUFER TR EREr RS RE
SEEETEMER. EEMIEEESIL T HE:
YR FREHR SRR BT

/home/orangepi/Desktop  /home/orangepi/SE
/home/orangepi/Downloads /home/orangepi/ T
/home/orangepi/Templates /home/orangepi/iEik
/home/orangepi/Public /home/orangepi/21t#
/home/orangepi/Documents /home/orangepi/3Zk l
/home/orangepi/Music /home/orangepi/&T
/home/orangepi/Pictures  /home/orangepi/ElE
/home/orangepi/Videos /home/orangepi/#5E
WAE, MENEFaEBE.

‘\’Fﬁ&iﬁ.ﬁﬁ(m

hY

B
REBIEHK) BHEA)

8) R Ja n] LUE B S #P s N LT

& EiEE.
B s
[ BUiE-t T
(o EBHEER S eEERs
B eIEs 0 uneEs

O RoEsHEA
@ pa b gTE
WaiEE > masEn
BHE @ aEEER
R TR + PP
£ TH > W s
ABE b FEamErE
SR LIpR L Y

& Feite 5 OH
@ OrangePi config

T pulseAudio BETE
B dce #5108

9) SRJGFRATAT LAFT I Geany K~ ST NTE, $T9F 5 R0 B PR
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(:5 range Pi 1]/ T/ YT AT A R 7 RO AT

i BBPHRIEES
@ melEes
o iGE
e

L ES

e i

© 5IH

10) #T7F Geany J&i, ERINIE RSN, FATAT L@ Ctrl+Space Pt ki1
R SN ﬁF?)ﬂ EIANF LT

(jmﬁmﬁs < o ESE-Geany

XFHF) RIB(E) 1#R(S) EE(V) 0E(0D) WE(P) £mB) IAM #E|EH)

-m - B9 e {2 KO- H =

19:12:28: i
19:12:28:
#E

-

L1 Fho ER0 HA BIERET BeEd BUU @S UTRS  XRXERRE  BEAA

3.21.3. Ubuntu22.04 AL REHE

1) & 5c$TJF Language Support.
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(5 range Pi 1]/ T/ YT AT A R 7 RO AT

& Run program..
B Terminal Emulator
B File Manager

2 Mail Reader
@ web srowser

%] Settings Manager
[k Accessories. B3 Accessibility
# Development b | Il Additional Drivers

A Graphics. b | & Advanced Network Configuration
W Help kb Appearance

@ intemet » | O Bluetooth Adapters

B multimedia » | 0 8luetooth Manager

I office » & color Profiles

@ system » | Wl Default Applications.

M Deckiop
P Display
& Feitx Configuration
% rile Manager Settings.
= Keyboard

i Log Ot

B Login Window

" Mouse and Touchpad
A Notifications
& OrangePi config
B Panel
@ Power Manager
= Printers
T pulseAudio Volume Control
B Remavable Drives and Media

W Screensaver

o Session and Startup
“» Settings Editar
@ software Updater
@ Software & Updates
% ext Editor Settings
) window Manager

&) Windaw Manager Tweaks
" Workspaces
BB Xfce Terminal Settings

2) AREHREIPGE (PE) L5

Language Regional Formats

Language for menus and windows:
Portugués (Brasil)

Portugués (Portugal)

pycckni (Poccuickan Gegepaluns)

sloveniéina
WiE (RE)

Drag languages to arrange them in order of preference.
Changes take effect next time you log in.

| Apply System-Wide

Use the same language choices for startup and the login screen.

| Install  Remove Languages...

Keyboard input method system: | Fcitx 4w

@Help ® Close

3) SRJGETE T BUbR 2 Sk h DR (PR D) R (EANE), REE BRI R IT IR
hr ', 585 KRR BIFR:
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\‘r F y
§

" range Pi fil/" Tt

YT AT A R 7 RO AT

Language

English

@relp

Regional Formats

Language for menus and windows:

English {United States)

Deutsch (Deutsch

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Apply System-Wide
Use the same |language cheices for startup and the login screen.

Install / Remove Languages...

Keyboard input method system:

Language Support 4 — O X

Fcitx 5w

® Close

ER, XS ARMFHESNN, &

WES- VIR &

4) SRJ51%$E Apply System-Wide ¥ +H ST E N H RIS R 5.

Language

s (RE)

English

D

Regional Formats

Language for menus and windows:

English (United States)

Deutsch (Schweiz)

yeutsch (Deutschland

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Language Support 4+ - 0O X

Apply System-Wide

@Help

Use the same language choices for startup and the login screen.

Install / Remove Languages...

Keyboard input method system:

Fcitx 5w

K Close

5) RJEEJS Linux REMHILEER.
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(5 range Pi 1]/ T/ YT AT A R 7 RO AT

6) EHHEANRGA, £ T HKFIFEHABRBRARE, RaiHREE s
DRAE BRIE S 2 15 2L 3

- + X
A R BT LES?
GEESL—MENEE TN, BRI R THRERE RS ER
SEEETEMER. EEMIEEESIL T HE:
YR FREHR SRR BT

/home/orangepi/Desktop  /home/orangepi/SE
/home/orangepi/Downloads /home/orangepi/ T
/home/orangepi/Templates /home/orangepi/iEik
/home/orangepi/Public /home/orangepi/21t#
/home/orangepi/Documents /home/orangepi/3Zk l
/home/orangepi/Music /home/orangepi/E5
/home/orangepi/Pictures  /home/orangepi/ElE
/home/orangepi/Videos /home/orangepi/#5E
WAE, MENEFaEBE.

‘\’Fﬁ&iﬁlﬁﬁ(o)

hY

B
REBIEHK) BHEA)

7) PRJE R LUR SIS AR s ST

O AR

& i

B s

[ BUiE-t T

- SHEER T omwns
@ sss 0 eneEs

O RoEsHEA
@ pa b gTE
Wziis  » mesEo
BHE @ aEEER
R TR + PP
£ TH > W s
ABE b FEamErE
@ 7% P RTHE
& Help A BiERED
-

@ OrangePi config
@ PulseAudio EEH
B dce #5108

8) SRJGHTJT Feitx5 lL B .
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(5 range Pi 1]/ T/ YT AT A R 7 RO AT

& Feit s EBAT =
 Orangepi config

ARBAE:
44 |pefault - =  |Emwa

|RE-EE (IFX) -RE (0EX) =
BE-HEHE-RE (B2, 28, Madntosh)
RE-HEINE-RE (BE, 2B, B
R -BTEE-FREE (UnicodeExpert)
BR-EREE

]

<[5+

| - 303 - Hanyu Pinyin (with AltGr dead keys)
RE -

|t ()

E:)

| | =ezm
EEHE

B

[
&
tmes

BERERATES |

Vv RETUMESE)
E—TEATRAERERS, ARCSESNSURS - ﬂgmlﬂ

| £EER || mEBUD |

| VeRw || xxAg |[PRzo |

10) IEFJE RSP, R def e EET
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(:5 range Pi 1]/ T/ YT AT A R 7 RO AT

WAE | emam e |

WEBAL: ARBAE:

S48 | Default Y|H =] [

BB FE (RE il BE-HEEs =8 (O, LA

#E B8 -8 (08X -BE (0FR)

5 - HEAE- X8 (52, #8, Macntosh)
8- HEHE-XE (32, 28, 5
- MRZF-REZE (UnicodeExpert)
<) wa-2nza

>)|

@& - 7018 - Hanyu Pinyin {with AltGr dead keys)
-
| et ()
| mm
| EEFHR

Bl zews

)

e =
| BERERAHE | vmesumEzs \

E—TROGESHERERS. nmm&nﬂ% EESRTEE L
JEER | mEELQ | | Ve || xzmg | sn_@

11) SR EA T LTI Geany X T 30 A%, 1177 X~ B PR

i BBPHRIEES
@ melEes
o iGE
e

L ES

e i

© 5IH

Or‘anqe Pi

12) #T7F Geany 5, ERINIEZ TR N, FATAT LIS Ctri+Space Pk )
B SIS, SRJEEEEIAN LT .
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' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

O FERimEE - @ ReR - Geany

™ *%&% - Geany
XfHF)  4HE(E) #E(s) &E(V) xE(0) BFBE(P) 4ak(B) IE(T) EEi(H)

+ ~ im -89 €% e © - B
wic X aE X

FIH BT 1 @

RS 2 in L AR SR 6P TLE

—
- 10:54:37: &2 Geany 1.38.
18:54:37: FNH"FKuE"BITF.
Er v

-

/150 o0 BA BIRE S B WIS UTF-8 IR BT BERA

3.22. mREEF Linux R4 LK H1E

Ubuntu Gnome Wayland B A SCREE F AL A A ) Nomachine 1 VNC Riz
e AT

3.22.1. f#F NoMachine IZfE&F

BRI KR Z 3K Ubuntu B Debian RENEH B AN RS . 74+
NoMachine W24 T 40 A48 B SCRY, 5RFNE VOE I SCRS R #4Z& NoMachine F

e/, ORI T Frs:
https://knowledgebase.nomachine.com/DT10R00166

NoMachine 7 # Windows. Mac. Linux. iOS MZEFE, FfARAIAT A
% i % Lifid NoMachine RiZf2 5 £ £ #] Orange Pi JF K1k . FHES F7E
Windows Fi# it NoMachine JRiZFE & 3% Orange Pi FF KR Linux KL EH. H
P & BRI TTIEIESE T NoMachine [ 75 X,
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https://knowledgebase.nomachine.com/DT10R00166

range Pi H 7 F/iit PRI e A R 2 = BT B

BAETTIE BT IR Windwos BURXNFIJT KARTEF—RM A, I HEEIER ssh &
FF R A Ubuntu B3 Debian £%i.

1) B %% F# NoMachine /4 Linux arm64 deb A 1222541, AR 5 2238 3 K AR )
Linux &4t .
a. T RK3588S /& ARMv8 AL 4[] SOC, A H ¥ & 4t Ubuntu BL#
Debian, FTLAX 72 2 NoMachine for ARM ARMvS DEB 254,
BT AR

ER, INTREETRESE, EHIAE Armv8/Arm64 A deb .

https://downloads.nomachine.com/download/?id=114&distro=ARM

Home [ Download / NoMachine for ARM - armBé&

NoMachine for ARM -larmb4

Version: 8531
Package size: 48.34 MB

Package type: DEB
MDS5 signature: 2291f8d8ec76f0a914285acaaa93e34d
For: Ubuntu 14.04/16.04/18.04/20.04, Debian 8/3/10

O Although your ARMvE device may not be listed here, we encourage you to try the packages. Please consult the installation and cenfiguration
notes about Linux for ARM packages for more details about devices and specific distributions we have tested.

b. HAMEEF LA AL 3] NoMachine 1122354,

St NimFE B XK F-NoMachine 12,
imEEETE-NoMachine

SRJE N3 arm64 fRASH] deb 2225,
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https://downloads.nomachine.com/download/?id=114&distro=ARM
https://downloads.nomachine.com/download/?id=114&distro=ARM

range Pi H 7 F/iit PRI e A R 2 = BT B

nomachine_8.5.3_2.dmg
nomachine_8.5.3_1_amd64.deb

e nomachine B8.5.3_1_x64.exe

| nomﬁchine_B.S.E_‘E_armﬁti.deb|

c. RJE% T nomachine x.x.x x_armé4.deb 1% % H & #2 # Linux &4+
d. ZRJ5 A T a4 AEJT KR Linux 524t %2 3¢ NoMachine.

orangepi@orangepi:~$ sudo dpkg -i nomachine_x.x.x x _armé64_armo64.deb

2) #RJ5 % NoMachine ¥ ff Windows A )22, FEMbE 41T .
ER, XA THEETRER.
https://downloads.nomachine.com/download/?id=9

NoMachine for Windows - 64bit

\ersion: 8531

Package size: 57.4 MB

Package type: EXE

MDS5 signature: d585adlesf341444cacd 3aeBadd3bbes

For Windows 7/8/81/10/11/Windows Server 2008/2012/2016/2019

3) #RJ57E Windows 23 NoMachine, ZIE5E/FiEER T HK.

4) SRJ57E Window H$]JF NoMachine.

"

MNoMachine

5) NoMachine J5 3l J5 <= H 3 43 4 Ja 38 W ) HoAh %2 2% 5 NoMachine % %, #EA
NoMachine 3= 7l J5 5t AT LUE 20 KR CAAEPIEZ R &VIRRE T, Ra s
N AT HE s BALE B A6 S R R AR Y Linux 2R 482 1 -

Machines NOMACHINE

© Add Q Search

orangepi
Ubuntu 22.04.2 LTS
o NX

i View @ Order %, Settings
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range Pi F /" Fit

6) #XJa il OK.

@) NoMachine - orangepis, Debian GNU/Linux

YT AT A R 7 RO AT

o P

Host identification changed NOMACHINE

Remote host identification has changed. This can indicate that someone is trying to hijack the network
connection, or the SSL certificate has been replaced due to a re of the NoMachine server Do
you want to proceed anyway and replace the old SSL certificate in the list of known hosts?

S—
BT

7) SRIGTE T BT R A BN TT KR Linux RGP 4 M2, f s OK TG

i

@ NoMachine - orangepi, Ubuntu 22.04.2 LTS

- o x

orangepi, Ubuntu 22.04.2 LTS NOMACHINE

Type username and password to login using a system account or request access a:

@ Login as a system user on this server
‘ Username

EXERE N FFERLInxRFRRKS
s -

s a guest user.

EXEEATFERELNESRRED
[F] Save this password in the connection fle

@ Request access as a guest for desktop sharing

Always login using this method on this server

= - -

8) SRJE LR R Fif h A sy OK.

9) fJaMAEE BT AR Linux RGTHISTH T
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0 range Pi B AT VRYITIT RS TR A A R

Oranc]e Pi

3.22.2. f#H VNCZEFR

BRERTE e f* Windwos BRI FIFF RARER —/REM A, FEHBEIEH ssh &%
FF &R # Ubuntu B{3# Debian &% .
Ubuntu20.04 X VNC 1R £ i@, EAE[FHXM T,

1) EZ6igAT set_vne.sh AR E T vne, 187300 sudo LR .

orangepi@orangepi:~$ sudo set_vnc.sh

You will require a password to access your desktops.

Password: #HEIX B E vne MW, 8 fFFF
Verify: #1EIX B E vne RS, 8 MFFF
'Would you like to enter a view-only password (y/n)? n

xauth: file /root/.Xauthority does not exist

New X' desktop is orangepicm5: 1

Creating default startup script /root/.vnc/xstartup
Starting applications specified in /root/.vnc/xstartup
Log file is /root/.vnc/orangepicm5:1.log

Killing Xtightvnc process ID 3047

New X' desktop is orangepicmS5: 1
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Starting applications specified in /root/.vnc/xstartup
Log file is /root/.vnc/orangepicm5:1.1og

2) fiH] MobaXterm BAFERIF AR linux 2 G5 1 125 BRI flrs -

a. HYoHl Session, ZRJEiEEE VNC, FHIESIFRA IP HhbFss 1, &5
A OK Haik .

B viobaxterm 1. FaThSession

Terminal Sessions X

server Tools Games Settings Macros Help
£ E % x @ B Y E & 2 @ X O
Session | Servers Tools Games  Sessions View Split MultExec Tunneling Packages Settings Help X server Exit
Quick connect... /& \E 2_BEERVNG

5 User sessions |

&
: T
N O E ¥ §@LQE e @ r @ @ @

SSH  Telnet Rsh  Xdmcp RDP VNC FTP SFTP  Serial File

3. ESTTAMRAYIPiiE
[:Z] Basic Vnc settings

Remaote hostname or IP address ||192,156,31,52 / ‘l

[:Z] Advanced Vnc settings '_5,' Network settings Bookmark settings \

\
4. 1EEiR155901

) 22
Shell Browser Mosh AwsS3 WSL

0
VNC session

5. BfamEoK

& OK @ Cancel

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: https:/jmobaxterm mobatek net

b. ARIGHEIAEIH & E R VNC FI&,

b

Please enter your password for 192.168.31.46

| - |

\ [1 show password

@ ok €) cancel

c. EpIhJE MR EER,

SRJE AT DU RE A E T AR linux 2R 4t
OE ST
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| T

UNREGISTERED VERSION - Piease support MobaXterm by subscriong to the professional editon here: hitps:mobaxierm.mobatek.net

3.23. Linux 2L FHIE 5 RIEE S Wk

3.23. 1. Debian Bullseye &%t

1) Debian Bullseye ZRIN %36 gee JwPe THEE, W LAEEAEI KR Linux REH
i C il 5 HIREFP
a. gee MIRCAS T o
orangepi@orangepi:~$ gee --version
gcc (Debian 10.2.1-6) 10.2.1 20210110
Copyright (C) 2020 Free Software Foundation, Inc.

This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR|
PURPOSE.

b. %5 CiEE ) hello_world.c F£/7 .
orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>

int main(void)

{
printf("Hello World!\n");
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return 0;

c. RIGHIEIZAT hello_world.c.

orangepi@orangepi:~$ gec -0 hello_world hello_world.c

orangepi@orangepi:~$ ./hello_world
Hello World!

2) Debian Bullseye ERi\ %% Python3.

a. Python FARRCAUTT PR
orangepi@orangepi:~$ python3
Python 3.9.2 (default, Feb 28 2021, 17:03:44)
[GCC 10.2.1 20210110] on linux

Type "help", "copyright", "credits" or "license" for more information.

>>>
b. %%’5 Python i& 5 [1) hello_world.py 27 -
orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")
c. 21T hello_world.py )45 £ 40 iR
orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Debian Bullseye BRIAI A ¢3¢ Java ()% 1F T R FEITHEL

a. A U R T i 4 22235 openjdk, Debian Bullseye HH5¢HT i A~ A openjdk-17
orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk

b. LIS LLEE | Java KA.
orangepi@orangepi:~$ java --version

c. Ywm’5 Java R hello_world.java.

orangepi@orangepi:~$ vim hello_world.java

public class hello_world

{
public static void main(String[] args)
{
System.out.println("Hello World!");
b
}
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d. 2AJE%1%Fi21T hello_world.java.

orangepi@orangepi:~$ javac hello_world.java

orangepi@orangepi:~$ java hello_world
Hello World!

3.23. 2. Debian Bookworm &4

1) Debian Bookworm R\ %35 H gee gmid T ELEE, W DLELEAEF R Linux R4¢
Hé ik C 18 5 KR .
a. gee IRRAW T FR:
orangepi@orangepi:~$ gee --version
gcc (Debian 12.2.0-14) 12.2.0
Copyright (C) 2022 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR|
PURPOSE.
b. %5 CiESE 1 hello_world.c f£/7 .
orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>

int main(void)

{
printf("Hello World!\n");

return 0;

c. RIEYWPEIZEAT hello_world.c.

orangepi@orangepi:~$ gec -o hello_world hello_world.c

orangepi@orangepi:~$ ./hello_world
Hello World!

2) Debian Bookworm #R1A %25 Python3.
a. Python BARRMAUN T Fros:
orangepi@orangepi:~$ python3
Python 3.11.2 (main, Mar 13 2023, 12:18:29) [GCC 12.2.0] on linux

Type "help", "copyright", "credits" or "license" for more information.
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>>>

fEH Ctrl+D tREEFE IR H python FIRZ B

b. %5 Python i& 5 ) hello_world.py /7 .

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. 1817 hello_world.py )45 B4 N s

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Debian Bookworm ERIA A %3 Java )43 T HAIZATIREL
a. A LLAEH R A Ay & %2 %% openjdk , Debian Bookworm HH 5 BT R A A
openjdk-17.

orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk

b. ZISEERLAEE T Java KA.

orangepi@orangepi:~$ java --version

c. Ywm’5 Java W] hello_world.java.

orangepi@orangepi:~$ vim hello_world.java

public class hello_world

{
public static void main(String[] args)
{
System.out.println("Hello World!");
b
}

d. AR/G4 %1217 hello_world.java.

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world
Hello World!

3.23. 3. Ubuntu Focal &%t
1) Ubuntu Focal BRI\ %A gee 4t L HEE, 7] LAEFEAE AW Linux REGH 9
FCIEFMRET.

a. gee WRRAW N Fis:

orangepi@orangepi:~$ gee --version
gcc (Ubuntu 9.4.0-1ubuntul~20.04.1) 9.4.0
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Copyright (C) 2019 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR|
PURPOSE.
b. %5 CiEFE 1 hello_world.c f£/7 .
orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>

int main(void)

{
printf("Hello World!\n");

return 0;

c. RIGHIEIZAT hello_world.c.

orangepi@orangepi:~$ gec -0 hello_world hello_world.c

orangepi@orangepi:~$ ./hello_world
Hello World!

2) Ubuntu Focal BRiA %3454 Python3.

a. Python3 HARRRA U T FIR:
orangepi@orangepi:~$ python3
Python 3.8.10 (default, Nov 14 2022, 12:59:47)
[GCC 9.4.0] on linux

nn

Type "help", "copyright", "credits" or "license" for more information.

>>>
b. 445 Python i 5 I hello_world.py 72/7 -
orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")
c. 21T hello_world.py )45 £ 401 iR
orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Ubuntu Focal RN A %2 Java 191 L B AIZ 1T
a. AT LA R I A 4 %2 3¢ openjdk-17.
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orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk
b. ZhSEJa W LAAE T Java KA.

orangepi@orangepi:~$ java --version

openjdk 17.0.2 2022-01-18

OpenJDK Runtime Environment (build 17.0.2+8-Ubuntu-120.04)

OpenJDK 64-Bit Server VM (build 17.0.2+8-Ubuntu-120.04, mixed mode, sharing)
c. Ywm’5 Java R hello_world.java.

orangepi@orangepi:~$ vim hello_world.java

public class hello_world

{
public static void main(String[] args)
{
System.out.println("Hello World!");
}
}

d. RJEYWPFIE1T hello_world.java.

orangepi@orangepi:~$ javac hello_world.java

orangepi@orangepi:~$ java hello_world
Hello World!

3.23.4. Ubuntulammy &%

4) Ubuntu Jammy ERINZ3H gee gt T HAE, Al LA EFEAETF AR Linux R40H 9w
FCHESRER.
a. gee BIRRAWT N FR:
orangepi@orangepi:~$ gec --version
gcc (Ubuntu 11.2.0-19ubuntul) 11.2.0
Copyright (C) 2021 Free Software Foundation, Inc.

This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR
PURPOSE.
b. 4’5 C 1 F 1 hello_world.c 27 .
orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>

int main(void)
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printf("Hello World!\n");

return 0;

c. RIGHIEIZAT hello_world.c.

orangepi@orangepi:~$ gec -0 hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

5) Ubuntu Jammy ERIA\ %% H Python3.
a. Python3 FARFRAANT Frox:

orangepi@orangepi:~$ python3
Python 3.10.4 (main, Apr 2 2022, 09:04:19) [GCC 11.2.0] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

b. %%’5 Python i 5 1) hello_world.py f£/7 -

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. 21T hello_world.py )45 £ 401 iR

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

6) Ubuntu Jammy BRI\ A %% Java Kk THMIZTHE .
a. ] LU T I i 4 %22 openjdk-18.

orangepi@orangepi:~$ sudo apt install -y openjdk-18-jdk

b. ZRSEJERILLVAE T Java IS .

orangepi@orangepi:~$ java --version

openjdk 18-ea 2022-03-22

OpenJDK Runtime Environment (build 18-ea+36-Ubuntu-1)

OpenJDK 64-Bit Server VM (build 18-ea+36-Ubuntu-1, mixed mode, sharing)

c. Yw’5 Java R hello_world.java.

orangepi@orangepi:~$ vim hello_world.java
public class hello_ world

{
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public static void main(String[] args)

{
System.out.println("Hello World!");

d. RJE%1FIZ1T hello_world.java.

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world
Hello World!

3.24. QT MREITE

1) 8 AT A E] BL22 3% QTS Al QT Creators

orangepi@orangepi:~$ install_qt.sh

2) wHEE e HATE QT MRA T,
a. Ubuntu20.04 H75 1) qt IlRA N 5.12.8.

orangepi@orangepi:~$ install_qt.sh
QMake version 3.1
Using Qt version 5.12.8 in /usr/lib/aarch64-linux-gnu

b. Ubuntu22.04 H#7H QT fRA N 5.15.3.

orangepi@orangepi:~$ install_qt.sh

QMake version 3.1
Using Qt version 5.15.3 in /usr/lib/aarch64-linux-gnu

c. Debianll H#f 1 QT AN 5.15.2.

orangepi@orangepi:~$ install_qt.sh

QMake version 3.1
Using Qt version 5.15.2 in /ust/lib/aarch64-linux-gnu

d. Debianl2 H7 i QT hitA<y 5.15.8.

orangepi@orangepi:~$ install_qt.sh

QMake version 3.1
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Using Qt version 5.15.8 in /ust/lib/aarch64-linux-gnu

3) #AJS1E Applications H 5t 7] LLE 2 QT Creator /3 3l K5

|5 Applications

@ Terminal Emulator
B File Manager
() Mail Reader
@ Web Browser

B Multimedia
Ta office
@ system
¥ Help
& Log Out

Or‘anqe Pi

] LS A R 1 1) i 24T 9 QT Creators

orangepi@orangepi:~$ qtcreator

FEQTHQTR A K ESIREF, WRERTHIMHIR, EEZEBN, WHIRY
N HIBIT A E M.

libGL error: failed to create dri screen
libGL error: failed to load driver: rockchip
libGL error: failed to create dri screen
libGL error: failed to load driver: rockchip

4) QT Creator T )& B W T A
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("5 Applications - & Qt Creator B [orangepi@orangep:

t Creator

QU 5.12,8 in PATH (Syster)

File Tools e
ABC DEF  GHI | XK \ ‘ File Edit Help i

Hame s Bl X3 ] 1%
at User The Keys, 2
Al the standard features of £

New to Qt? Jdress Book Example slag Clock Window Exam. Application Example ca Widget Example

Learn how to develop
your awn applications and
explore Gt Creator

| Get started Now |
Server name: | [T

Code |

S,]mple This examples requires that

esaui fle e htmi
M Launch fie

A ovnceouns

Editable Tree Model Example  HTTP Example JSON Save Gam E: - o Client Examplo
M Omiine Community

R seos

P o ok kY rT T78to GBIes poar Usrcficn g s v o G a1 uded, 10 takw ok Bewr oka tTour | (Dot Shewguin] X

5) QT Creator FJRRAU T A7~
a. QT Creator £ Ubuntu20.04 [\ ERIA R A0 K Fros

(5 Appications - @ atcreator W (cramgepgorangeps:

| Projects QL5.12.8 in PATH (system)

| Tutorials ]

o

jtandard features of

o to 011 o 501005 430.040
L honto deveon Coparight 20081014 Th Ot Campaty i 4 rights
Siplore o Creator. The program (s provided A5 1S with NO WARRANTY
ANY KIND, INCLUDING THE WARRANTY OF
[ ot tartd o s o s .4

[oigese server name: [0 |

This examples requires that

fout redex hind
Launen ie

Editable Tree Model Example  WTTP Example JSON Save Game Example Local Fortune Client Example

A o hccount
W O Community

N soas

[y o W Ak T T g e w1k it Wi d s Ly Ve T, ol v bl Take Ut Tour | | Do Mot Show Again | X

b. QT Creator 7E Ubuntu22.04 F [¥)ER I\ FAS U1 R Fr s :

{5 Applications | @8 Gt Creator

le _Edit_\iew G, Analyze Tools Window el

| Projects | Qt5.15.3 in PATH (qt5)

[ I
ABC DEF  GHI File Edit Help
Tutorials | =

| marketpiace | sndard features o
Based on Ot 5.15.3 (GCC 11.2.0. 64 bit)

Copyright 2008-2021 The Gt Company Ltd. All rights
reservad,

About gt Croator - B

Example alendar Widget Example

New to Qt? _ 4

Laam how to develop The program s provided AS IS with NO WARRANTY OF

your own applications and ANY KIND, INCLUDING THE WARRANTY OF DESIGN.

eiplore Ot Creator, MERCHANTABILITY AND FITNESS FOR A PARTICULAR
=

Get Started Now | xgose | Cotla Server name: |TEITE

sample This examples requires that

Launch fle

& Gecon =

Editable Tiee Model Example HTTP Example Local Fortune Client Example

A o Account

M onine Community

N w0 P ——
A\ oo - Fartine Seruen

@ User Guide The server is runnin
Run the Fortune Client exa

c. QT Creator 7£ Debian11 [ BRI i A Fﬁ TN
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(5 Applcations & @t Ereator

Qt 5.15.2 in PATH (qtS)

e Fle Tools 7} Analog Clock W2 =

ABC | DEF | GHI File Edit Help
Tutorials
14 15

a2
Marketplace andard features of| 28 | 29

oo

Based on Qt 5.15.2 (GCC 10.2.1 20210110, 64 bit) == =
Example Calendar Widget E

New to Qt? Copyright 2008-2020 The Gt Company Ltd. All rights.
‘ reserved.

Learn how to develop y
your own applications and ‘The program is provided AS IS with NO WARRANTY OF
ANY KIN

explore Gt Creator KIND, INCLUDING THE WARRANTY OF DESIGN,
MERCHANTABILITY AND FITNESS FOR A PARTICULAR

Get Started Now [ xgee | Cod Server name: | IIE
it Ot ode

Sample This examples requires that

Laurch e

& Geror = 5 ‘ ot et ‘
| = L
Editable Tres Model Example HTTP Example J50M Save Game Example Local Fortune Client Example

M onime Community " el 1 o ga: el

& Ot Account

N soos

Hw:i.;m)y:h:ks o take a quick Ul tour? This tour highlights important user interface elements and shaws how they are used. To take the tour later. select | t.c ( our | Do Nt Show Again

d. QT Creator 7E Debian12 [ JERINFR AN T FT 7~ :

(5 Applications - €3 Qt Creator

@ Qt Creatar e
File Edit Wew ©u 0 Debug Analyze Tools Mindow Help

Welcome to Ot Cr

Create Project... I Qt 5.15.8 in PATH (qtS) = Search in Examples
Open Project... I o] A

New to Qt? Based on Ot 6.4.2 (GCC 12.2.0, a6}
Q ' Copyright 2008-2022 The Gt Company Ltd. All rights reserved.

Get Started
The program is provided AS IS with NO WARRANTY OF ANY KIND,
~ INCLUDING THE WARRANTY OF DESIGN, MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE

The Ot logo as well as Qt®, Ot Quick®, Built with OL®, Boot to
QLE, Ot Quick Compiler®, Qt Enterprise®, Ot Mobile® and Ot et

imple

Projects Embedded® are registered trademarks of The Qt Company Ltd.
[(segose |

Tutorials

Marketplace

[ Get gt | Qt Account | Online Community | Blogs ] User Guide |

Would like to take k U1 tour? This tour highlights tant terf: lements and shows how th sed. To take the tour later, select
Houdyou ke 8 quick Ut tour? This tour highiights important user nterface elements and shows how they are used. To take the tour lter, Select | o 1o [ o Mk show Again | X

6) RIEWE T QT.

:j Appl

a. H ¥ I Help->About Plugin

ications Qt Creator

Qt Creator

File Edit Euld Debug Analyze Tools

I Index |

Ql contex Hew 1 Bearch in Examples...

Ul Tour

november 2016
tir. ons. tor.

File Edit Help ; ; 130

(- About Qt Creator... : RN X E ‘ 15
All the standard features of|

Technical Support...

Report Bug...

System Information...

New to Qt? Address Book Example Analog Clock Window Exam.., Application Example Calendar Widget Example
Learn how to develop Tags: addre: ok ios widgets Tags: analog andraid clock gui ios Tags: application widgets Tags: andrald calendar los widget
your own applications and window widogts

b. #RJ5 %4 ClangCodeModel (1) 35N
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Installed Plugins

|Filter | | show all
Name ~ Load Version N
~ |Build Systems (5]
= AutotoolsProjectManager 4.11.0 (4.11.0) ¢
CMakeProjectManager v 4,110 (4.11.0) 1
— CompilationDatabaseProjectManager (experimental) 4.11.0 (4.11.0) 1
~ GenericProjectManager v 4.11.0 (4.11.0) 1
~ QbsProjectManager v 411.0 (4.11.0) 1
QmakeProjectManager v 411.0 (4.11.0) 1
v C++ [ ]
- ifi i 1 4.11.0 (4.11.0) L
ClangCodeModel 4,11.0(4.11.0) 1
= T 4,11.0 (4.11.0) 1
= ClangRefactoring {experimental) 4,11.0 (4.11.0) 1
+ ClassView v 4.11.0 (4.11.0) 1
v CppEditor v 4.11.0 (4.11.0) 1
~ Code Analyzer [ ]
ClangTools v 4.11.0 (4.11.0) 1
= Cppcheck (experimental) 4.11.0 (4.11.0) ¢
Ctf\isualizer v 4,11.0 (4.11.0) &
v < PerfProfiler W 411.0(4.11 n]"l'
Restart required. lose

c. WESREHFEEFT QT Creator.

d. SRJGH41R QT Creator 1 FH i) GCC % % 2%, W1 HERIA N Clang, i 152N GCC.

Debian12 i5BkEiX 5.

(5 Applications = &3 Qt Creator
ae Qt Creator
File Edit View Euild Debug Analyze |jX Window Hel|

P Locate...
| C++

s ]|
Tests

Code Fasting

Ctri+K

l search in Examples..

W) Analog Clock || Lt

—_ Git
Tutorials
Marketplace
Language Client

New to Qt? =
piff ags: analog

Learn how to develop el
your own applications and
explore Qt Creator.

File Edit Help
(R = é\ an T :;
All the standard features off 29

Parse Build Output...
Extemnal

nalog Clock Window Exam... Application Example alendar Widget Example

Get Started Now

A Getot

HTTP

Lk s
Downioad directory: [C:sers\useriag
index. html

efault fle:

] Launch fie

A otAccount

Editable Tree Model Example

M oniine Community

3\ Biogs

HTTP Example

@ UserGuide

=G S M
P ising 1 threadis)
The server is riunnina. Femetsing Ueng d treae

Code
Sample

JSON Save Game Example

Would you I\ke to take a quick UI tour? This tour highlights important user interface elements and shows how they are used. To take the tour later, select

Help >
p_-rm to locats 1 Issues 2 Search Results

3 Application Output

4 Compile Output
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QML Debugger Console

Take UI Tour |

8 Test Results

Server name: | [N

This examples requires that

Local Fortune Client Example

Tags: client core fo

o Not Show ;\gain X
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Applications 2 @8 Qt Creator

File Edit View il Debug Analyze Tools Window Help

Projects

|Filter

| Kits

Examples

Tutorials
Marketplace

New to Qt?

Learn how to develop
yeur awn applications al
explore Qt Creator.

Get Started Now |

N Getor

Name
Aut
~ M

() Environment
letected

Text Editor
Fakewim
Help

CHt

Qt Quick
Build & Run
Qbs

Device type:

Debugger -
Device:

& otAccount Resiner Build device:

Python

Analyzer

Sysroot:
M oriine Community

2\ sloas compiler:
R\ Version Control

@ user Guiae

Would you like to take a quic
Help > Ul Tou

7) ARJE AT AT — ol as .

(S Applications = @ main.cpp - Qt Creator

Desktop (default]

File system name:

Options — Qt Creator

= ! Qt versions | Compilers | Debuggers | CMake

Add
Clone

Remove

| settings Filter...

|Default Settings Filter...

|Desktop

|

| Desktop

| Local PC (default for Desktop)

| Local PC (default for Desktop)

~ || Manage..

| || Browse.. |

C: | GCC (C, arm 64bit at fusr/bin/aarch64-lir ~ |
Manage.
C++: | GCC (C++, arm 64bit at jusr/bin/aarché: ~ |

november 2016

examples requires that

rtune Client Example

t core fortune local

| omy || @cancel [ Pox |

in.cpp - Qt Creator

Edit View Build Debug Analyze Tools Window Help

Qt 5.15.2 in PATH (qt5)

‘ Search in Examples

File Tools
ABC = DEF
Name -
Qt User
Peter Rabbit

Address Book Example

GHI | JK

Tutorials
Marketplace

New to Qt?

Learn how to develop
your own applications and

The Keys, §

Projects

[2]

Tags: address android book fos

1 Anslog clock L2 B3

£ 2 File Edit Help
B2l e

All the standard features of

november 2016
tir. ons. tor.
1 2 3
8 9 10
16

nalog Clock Wi§dow Exam... Application Example

e T Tags: application widgets

window

\

explore Qt Creator.
Get Started Now

A Getor

Help

AL ot Account

Code
Sample

Qt

efault fle:

] Launch file

Editable Tree Model Example
M oniine Community

androld editable los model tree
widge

3\ Blogs

ured

HTTP Example

JSON Save Game Example

Tags: core game san save

@ User Guide

Would you like ta take a quick Ul tour? This tour highlights important user interface elements and shows how they are used. To take the tour later, select

Help > Ul Tour.

arch Results 3

Application Output

4 Compile Output

Take Ul Tour

alendar Widget Example

alendar ios widget widgets

Server name:

This examples requires that

Local Fortune Client Example

Tags

tinhasina | | ooencL |

Do Not Show Again |

8 Test Results ¢

8) s i BIACRS 5 = H BNIT T LB SRS, R BT A0 T A i 48 A 1
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5 rovicsoons NIRRT & 1o - araios ciock Wi [=] 160, 1800 2] i orangeps

File Edit_yiew Bulid

Manage Kits

Active Project
analogclock -

Import Existing Buld...

Build & Run
°
Projact Settings

Editor
Coda style
Dependencies
Environment
Clang Tooks
Testing

[wou
el

analyze _Jools yindow _belp

m Configure Project

cpp - Ot Creator

The following kits can be used for project
Tock

‘Solact al kits

¥ @ Desktap etalls =

Impart Build From... Detalls -

9) #X)5 mdi T Configure Project.

.‘j Applications - 68 main.cpp - Qt Creator

main.cpp - Qt Creator

Da Not Show Again

X

Analog Clock Window Example

Q1515 Qi GUI»  Analog Clock Window Example

The Analog Clock Window example shows how to draw the
contents of a custom window.

Do QLT [

Clock Window example

‘This example demonstrates how the transtormation and scaling features of QPainier can be used

10 make drawing easier.
AnalogClockwindow Class Definition

The analogc:

and reimplement ihe rernda: function 1o draw the clock face

windew class provides a clock wih hour and minute hands that s aomatically
updated every few seconds. We make Use of the Rasterwindow fom the Rast

Q1 5.15.2 Relevence Documentation

ClockWindow Class
jon

+ AnalogClack Class
Implemeniation

7 Window Example.

File Edit yiew Build Debug Anal Jools Window Hel

Manage Kit:

Active Project
analogelock

Import Existing Build..

Configure Project
The Inﬂﬂwmg kits can be used for project
analogelock:

Select all kits

v @ Desktop

Build & Run Import Build From...

(-]
Project Settings

Editor

Code Style
Dependencies
Environment
Clang Tools
Tasting

Would you like to take a quick Ul tour? This tour highlights important user interface elements and shows how they are used. To take the tour later, select
Help > Ul Tour.

Take Ul Tour Do Not Show Again |

10) PRJa Ml e N skt = M4 s AT oA .
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(5 Applications : &8 main.cpp - Qt Creator

n.cpp - Qt Creator

s main.cpp
~ [@ analogclock PO 7 2 |
& analogclock.pro s0

#include <QtGui>
#include "rasterwindow.h"

/11 8]
class AnalogClockWindow : public RasterWindow
i
publics:
AnalogClockhindow();

protected:
void timerEvent(QTimerEvent ) override;
void render(QPainter p) override;

private:
int m_timerId;

AnalogClockwindow: :AnalogClockiindow ()

setTitle("analog Clock");
resize(200, 200);

m_timerId = startTimer(1660);
+
/1 (6]

"y m
= void AnalogClockWindow:: timerEvent (QTimerEvent sevent)
{
f (event->timerId() == m_timerId)
renderlater ()

Would you like to take a quick Ul taur? This tour highlights important user interface elements and shows how they are used. To take the tour later, select | 10 | uur
Help > Ul Tour. |

Do Not Show Again

ation Output 4 Compile Output

1) f5— B, s TEPos A, il QT fE1LH 4ikiair.

(j Applications = [7] Analog Clock €8 main.cpp - Qt Creator

View Build Debug Analyze Tools Windew Help

B maincpp X - y 4 Unix (LF)
= [i@ analogclock PO L T E )
& analagclock.pro -
b [ rasterwindow 51 winclude <QtGuis
- [ sources.
B main.cpp 5 #include "rasterwindow.h"

11 151

class AnalogClockWindow : public RasterWindow
{

public

AnalogClockiindow() ;

protected:
void timerEvent (QTimerEvent *) override;
vaid render(QPainter *p) override;

private:
nt m_timerid;

¥
11151

18]
AnalogClockwindow: : AnalegClockuindow ()
i

1 iments
setTitle("analog Clock");
fmain. 3 ’ resize(200, 200);

m_timerId = startTimer(1000);

+
1/t 18]

Hrm

* void AnalogClockWindow: : timerEvent (QTimerEv

FF (event->timerId() == n_timerId)

Wolu\d you like to take a quick Ul tour? This tour highlights important user interface elements and'shows how they are used. To take the tour later, select | o\ oy
Help > Ul Tour.

arch Results 3 Application Qutput 4 Comy Co + Test Results

12) ZHFEHL
https://wiki.qt.io/Install_Qt_S_on_Ubuntu
https://download.qt.io/archive/qtcreator

https://download.qt.io/archive/qt
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>

0 range Pi B AT VRYITIT RS TR A A R

3.25. ROS &3 H1k

3.25.1. Ubuntu20.04 %Z%% ROS 1 Noetic ff) 7%
1) ROS 1 HHTERIICA W T s, HEFFA N Noetic Ninjemys .

Active ROS 1 distributions

Recommended

Distro Release date Poster Tuturtle, turtle in tutorial EOL date

http://docs.ros.org

https://wiki.ros.org/Distributions

2) ROS 1 Noetic Ninjemys T 77 %235 U 8E R 00T Fiow:

http://wiki.ros.org/noetic/Installation/Ubuntu

3) ROS Noetic Ninjemys 7 /7 %%& SCR% 1 Ubuntu 75 ] Ubuntu20.04, it LI
TRIF AL B R Z8 A Ubuntu20.04 SEHE A ZR S

http://wiki.ros.org/noetic/Installation
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Select Your Platform

Supported:

-
@ Ubuntu amd64 armhf
&

@ Debian Buster amd64 arm64

Source installation

4) SRJE ] i A EIA 223 ros

orangepi@orangepicm5:~$ install_ros.sh ros1

5) i ROS LHAT, 1567 ZHIIAML T rosdep, SRJ5 2 RIS AL N A A DRI ) 22 2
— L RGAOBUR — L8 ROS H L O AL

ER, BT THR®SHERRITRIREIEE Vi github, B HT M
RETIHREE .

install_ros.sh A 222X & i /etc/hosts F: B 31217 T H K4 . EHEXMHE
ToEARIE S IR ER RS IE & V5 7] github, H03R install ros.sh ZZZ%5E rosl J5A /8 TH
HI45iR, 18 E L EIMNELTF R linux REGIEE Vi github, RS HF3)
BT THBH4 .

https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/osx-homebrew.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/base.yaml
ERROR: error loading sources list:

The read operation timed out

orangepi@orangepi:~$ source /opt/ros/noetic/setup.bash
orangepi@orangepi:~$ sudo rosdep init
Wrote /etc/ros/rosdep/sources.list.d/20-default.list

Recommended: please run

rosdep update
orangepi@orangepi:~$ rosdep update

reading in sources list data from /etc/ros/rosdep/sources.list.d

Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/osx-homebrew.yaml
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Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/base.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/python.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/ruby.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/releases/fuerte.yaml
Query rosdistro index
https://raw.githubusercontent.com/ros/rosdistro/master/index-v4.yaml

Skip end-of-life distro "ardent"

Skip end-of-life distro "bouncy"

Skip end-of-life distro "crystal"

Skip end-of-life distro "dashing"

Skip end-of-life distro "eloquent"

Add distro "foxy"

Add distro "galactic"

Skip end-of-life distro "groovy"

Add distro "humble"

Skip end-of-life distro "hydro"

Skip end-of-life distro "indigo"

Skip end-of-life distro "jade"

Skip end-of-life distro "kinetic"

Skip end-of-life distro "lunar"

Add distro "melodic"

Add distro "noetic"

Add distro "rolling"

updated cache in /home/orangepi/.ros/rosdep/sources.cache

6) SR TERE T H — My AT & T 1, F33H test_ros.sh A ] LU B — A~/
I FE SRR T ROS A& 75 g 15 Ad .

orangepi@orangepi:~$ test_ros.sh

7) 184758 test_ros.sh A5, 25 H T BB R K —AS/ N
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j Applications - ™ TurtleSim [ roscore http://orangepis...

8) RJE 1 DRAFNIA 4T I 2 i 1 £ B o 1f

("5 Applications = ™ Turtlesim B roscore http:/forangepis...

AR, TR, ASERRE LSRR
SR T

9) BRI % T AL BT s n] AR N R AR T .
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™5 Applications - [ Turtlesim B roscore http:jjorangepis...

3.25. 2. Ubuntu20.04 Z3% ROS 2 Galactic H) 5%

1) ROS 2 YHIIHEKIRA W TR, #EFERAN Galactic Geochelone .
Active ROS 2 distributions

Recommended Development
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Distro Release date Logo EOL date

Humble Hawksbill May 23rd, 2022 May 2027

http://docs.ros.org

http://docs.ros.org/en/galactic/Releases.html

2) ROS 2 Galactic Geochelone ‘E /7 % %5 SCRYEERE U1 R FT R -

docs.ros.org/en/galactic/Installation.html

http://docs.ros.org/en/galactic/Installation/Ubuntu-Install-Debians.html

3) ROS 2 Galactic Geochelone F 77 % %% 3 #4 " Ubuntu Linux £/ H Ubuntu20.04,
FIT LIS R AR IT & A8 ) 2 489 Ubuntu20.04 SR R % 23 ROS 2 A LR 72,
7S N iEE Debian packages 1175 UK % 2% ROS 2 Galactic Geochelone .

4) 1§ ] install_ros.sh A T] DL 2235 ros2.

orangepi@orangepi:~$ install_ros.sh ros2

5) install_ros.sh A 223552 ros2 JG & Haig&47 T ros2 -h a7 4, WIREEE 2 NI
ITER, Ui ros2 224% 58 i

usage: ros2 [-h] Call ‘ros2 <command> -h" for more detailed usage. ...

ros2 is an extensible command-line tool for ROS 2.

optional arguments:

-h, --help show this help message and exit
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Commands:
action Various action related sub-commands
bag Various rosbag related sub-commands

component Various component related sub-commands
daemon Various daemon related sub-commands
doctor Check ROS setup and other potential issues
interface  Show information about ROS interfaces
launch Run a launch file

lifecycle Various lifecycle related sub-commands

multicast Various multicast related sub-commands

node Various node related sub-commands
param Various param related sub-commands
pkg Various package related sub-commands
run Run a package specific executable

security ~ Various security related sub-commands

service Various service related sub-commands
topic Various topic related sub-commands
witf Use ‘wtf" as alias to “doctor’

Call ‘ros2 <command> -h" for more detailed usage.

6) SRJG AT LIHH test ros.sh FIAIIA T ROS 2 &z 3w t), W REEF 2 Nm
FTER, i8] ROS 2 fEIEH 81T -

orangepi@orangepicm5:~$ test_ros.sh

INFO] [1671174101.200091527] [talker]: Publishing: 'Hello World: 1'
INFO] [1671174101.235661048] [listener]: I heard: [Hello World: 1]
INFO] [1671174102.199572327] [talker]: Publishing: 'Hello World: 2'
INFO] [1671174102.204196299] [listener]: I heard: [Hello World: 2]
INFO] [1671174103.199580322] [talker]: Publishing: 'Hello World: 3'
[

[
[
[
[
[
[INFO] [1671174103.204019965] [listener]: I heard: [Hello World: 3]

7) 384T a2 Al AT rviz2.

orangepi@orangepi:~$ source /opt/ros/galactic/setup.bash

orangepi@orangepi:~$ ros2 run rviz2 rviz2
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(D Time.
ROS Time:

ROS Elapsed: | 76.07

8) ROS WM J5i%iEZ 7 K ROS 2 [ 3CHS.
http://docs.ros.org/en/galactic/Tutorials.html

3.25.3. Ubuntu22.04 %3 ROS 2 Humble F 5%

1) 18 7 install_ros.sh A1) DL 223 ros2.
orangepi@orangepi:~$ install_ros.sh ros2

2) install_ros.sh {1 4235 52 ros2 54> H#hia4T | ros2 -h #r 4, I HAEH ) K
FTEN, 0 ros2 %234 58 e

usage: ros2 [-h] Call "ros2 <command> -h" for more detailed usage. ...

ros2 is an extensible command-line tool for ROS 2.

optional arguments:

-h, --help show this help message and exit
Commands:

action Various action related sub-commands

bag Various rosbag related sub-commands

component Various component related sub-commands
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daemon Various daemon related sub-commands
doctor Check ROS setup and other potential issues
interface  Show information about ROS interfaces
launch Run a launch file

lifecycle Various lifecycle related sub-commands

multicast Various multicast related sub-commands

node Various node related sub-commands
param Various param related sub-commands
pkg Various package related sub-commands
run Run a package specific executable

security ~ Various security related sub-commands

service Various service related sub-commands
topic Various topic related sub-commands
witf Use "wtf" as alias to “doctor’

Call ‘ros2 <command> -h" for more detailed usage.

3) SRIG AT L test_ros.sh AR T ROS 2 /&5 238 2, WHRGEE 2T K
ITED, UM ROS 2 AEIEHIZAT.

orangepi@orangepicm5:~$ test_ros.sh

[INFO] [1671174101.200091527] [talker]: Publishing: 'Hello World: 1'

[INFO] [1671174101.235661048] [listener]: I heard: [Hello World: 1]

[INFO] [1671174102.199572327] [talker]: Publishing: 'Hello World: 2'

[INFO] [1671174102.204196299] [listener]: I heard: [Hello World: 2]

[ [

[ [

INFO] [1671174103.199580322] [talker]: Publishing: 'Hello World: 3'
INFO] [1671174103.204019965] [listener]: I heard: [Hello World: 3]

4) 3247 N HEF a4 A LT IF rviz2.

orangepi@orangepi:~$ source /opt/ros/humble/setup.bash

orangepi@orangepi:~$ ros2 run rviz2 rviz2
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Reset LaR-Click: Aotate, Middla-Click: Move X/ Right-Click/Mouse Whael: Zoom. Shift: More options. —— 3ofps

5) %Y.

http://docs.ros.org/en/humble/index.html

http://docs.ros.org/en/humble/Installation/Ubuntu-Install-Debians.html

3.26. WERABKIUFRITTIE

1) OPi &AM Linux BZERN H w17 WAZ L SO deb B, 77U AL B Nlopt/ .

orangepi@orangepi:~$ Is /opt/linux-headers*

opt/linux-headers-legacy-rockchip-rk3588 x.x.x armo64.deb

2) A F R T i ) PLE e A S SR deb £

AL deb BB FHEBEBHALHFNA T, BAERD,

orangepi@orangepi:~$ sudo dpkg -i /opt/linux-headers-legacy-rockchip-rk3588 1.x.x_armé64.deb

3) #H5eJa e usrisre N ELREE B ALK U RTEE K SCAF K

orangepi@orangepi:~$ Is /usr/src
linux-headers-5.10.160-rockchip-rk3588

4) RJE AT AR E —> hello WAZAERINGA A% S ST
a. BG4S hello ARZARBLIIACES, WK .
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orangepi@orangepi:~$ vim hello.c
#include <linux/init.h>

#include <linux/module.h>

static int hello_init(void)

{
printk("Hello Orange Pi -- init\n");
return 0;

}

static void hello_exit(void)

{
printk("Hello Orange Pi -- exit\n");
return;

}

module_init(hello_init);

module exit(hello_exit);

MODULE LICENSE("GPL");

b MRJE %S 9 P hello WAZIRER ] Makefile SCF, W1 FBis:
orangepi@orangepi:~$ vim Makefile
ifneq (S(KERNELRELEASE),)

obj-m:=hello.o

else
KDIR :=/lib/modules/$(shell uname -r)/build
PWD  :=$(shell pwd)
all:
make -C $(KDIR) M=$(PWD) modules
clean:
rm -f * ko *.0 *.mod.o *.mod *.symvers *.cmd *.mod.c *.order
endif
c. SRJE1HH make iy 4 gm i hello WAZARER, 4 BRI A2 0% H 40 R BTz

SR E BB A ARTDIX B R MEA U, WA TAR FRIEMASE L |
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FFF R Linux R4 H 1.

hello FREAEERREFIM akefile

orangepi@orangepi:~$ make
make -C /lib/modules/5.10.160-rockchip-rk3588/build M=/home/orangepi modules
make[ 1]: Entering directory '/ust/src/linux-headers-5.10.160-rockchip-rk3588'
CC [M] /home/orangepi/hello.o
MODPOST /home/orangepi/Module.symvers
CC [M] /home/orangepi/hello.mod.o
LD [M] /home/orangepi/hello.ko
make[1]: Leaving directory '/ust/src/linux-headers-5.10.160-rockchip-rk3588'

d. JRiE5eE <4 hello.ko NAZARE SR

orangepi@orangepi:~$ Is *.ko
hello.ko

e. fHH insmod 752 1] LUK hello.ko WNAZFHAE N A H .

orangepi@orangepi:~$ sudo insmod hello.ko

£ SRJ51HH demsg A AT LI E K hello.ko HAZBEEL % H, WIERAEE ST
TH % H 5 B hello.ko P AZ AR HLINE IE#

orangepi@orangepi:~$ dmesg | grep "Hello"
[ 2871.893988] Hello Orange Pi -- init

g H rmmod iy 4 7] LLEIZL hello.ko PIAZAER .

orangepi@orangepi:~$ sudo rmmod hello
orangepi@orangepi:~$ dmesg | grep ""Hello"
[ 2871.893988] Hello Orange Pi -- init

[ 3173.800892] Hello Orange Pi -- exit

3.27. FF<Hl logo 1 FH 1 BH

1) JFKAHL logo BRIN ALK RS H A 2 SR o

2) {t/boot/orangepiEnv.txt +1 15 & bootlogo ZF &4 false 1] UL T ML logo.

orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt
verbosity=1
bootlogo=false
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3) ft/boot/orangepiEnv.txt 15 & bootlogo 2% & 4 true 7] UL 5 51 logo.

orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

verbosity=1
bootlogo=true

4) JFHL logo I F 7E linux RS IALE A .

usr/share/plymouth/themes/orangepi/watermark.png

5) B HITHL logo By J il BHaAT M A& A AL

orangepi@orangepi:~$ sudo update-initramfs -u

3.28. ZFS XM R HME FH ik

3.28.1. 23k zFs KIHVE

R 7fs W Jo T8 BB WIS SR, 2B IS SUIF I 720 5 %8 w3 %k
SCAF T /N BB

7£ Ubuntu20.04. Ubuntu22.04 1 Debianll 249, zfs /& ki apt B 4223
(1), XREF VBRI apt Y zfs IRAMR T 2.1.6, FZAEM 1k linux5.10 WA FRE K
R, XA A RAE 265 [ 2.1.6 R LU IRRASh 83 7185,

N T FRPGXA A, AR T REIE R AR zfs [ deb £, AT AN R EIE
HLEFTEHR. FTHEHFLE, A5 Ubuntu M Debian RS zfs FH5%
) deb &1 )5, W LLE #| Ubuntu20.04. Ubuntu22.04 #1 Debianll = Ffi 2K i)
deb B, T FEFEMMA.

=ik S T i i BT Pt =i
k| 1T 517 UbuntuFlDebian # 7.

ubuntu22.04_zfs 2.1.6

ubuntu20.04_zfs 2.1.6

debianil_zfs_2.1.11

N EGEXS NRCA [ zfs deb BJa, TR EN] EAERIIFAMR A Linux 4. L%
TiEES % AR RIR Linux REEH 753/ T5 I3

EAESERE, FHETT AR linux RS 61T ed dHEN deb BT H X,
SR A3 Y IR A2 AT LA 2232 2fs 1) deb B
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orangepi@orangepi:~$ sudo apt install ./*.deb

ZSE A, BN T A2 1] LU B zfs A 5CH) N AZ AR R .
orangepi@orangepi:~$ Is /lib/modules/5.10.160-rockchip-rk3588/updates/dkms/
icp.ko spl.ko zavl.ko zcommon.ko zfs.ko zlua.ko znvpairko zunicode.ko

zzstd.ko

SRJEEE T linux RGUMAEE B zfs WAZBR 2 Bahind 1 -

orangepi@orangepi:~$ Ismod | grep "zfs"

zfs 2801664 0

zunicode 327680 1 zfs

zzstd 471040 1 zfs

zlua 139264 1 zfs

zcommon 69632 1 zfs

znvpair 61440 2 zfs,zcommon

zavl 16384 1 zfs

icp 221184 1 zfs

spl 77824 6 zfs,icp,zzstd,znvpair,zcommon,zavl

7F Debian12 H, zfs FIERIARRCAY 2.1.11, B UAFRATT AT DL R il i d & B %
ozfs, FRRIREE R, 22380055 BEAIR R G 2 223 AL SR deb L.

orangepi@orangepi:~$ sudo apt install -y zfsutils-linux zfs-dkms

3.29. CasaOS Z3E M43 FH iz

CasaOS &—/ & T Docker EXRFEHTTEFRE = RS, EW MLEER CH
TR EBIT R ERNRENAEF, Flan NAS. KEAZML. BARFHE.

Debian12 3% CasaOS HIRE &, EANEMAIITERE.

3.29.1. CasaOS Kz

1) H s 2% 4% docker, Orangepi Pi KAHI RS H LA WIEE T docker, X5 A] LAk
b, AR T a2 B E %2 1 docker FIRRAS .

orangepi@orangepi:~$ docker --version

Docker version 24.0.2, build cb74dfc # Ubuntu Jammy 2 4t 1% H
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2) SRJEAE linux RGP R K A2 5] BLUTAR CasaOS ) %%

orangepi@orangepi:~$ curl -fsSL https://get.casaos.io | sudo bash

3) % B Zumim N AT EME B, W CasaOS L4 24 5 Bl

CasalS v0.4.4.2 is running at:

Open your browser and visit the above address.

Uninstall : casaos-uninstall

3.29.2. CasaOS i F /i
1) %4558 CasaOS J&, 7R B3 25 HH i N\ http://FF A K 1P Buhk i n] LLFT HF CasaOS.

2) $TH CasaO Je &5 H NV M, s “Go” #ANT—2.

€ 3 C A Notsecure | 19216843238/ <% A0S

[ ¢

casaos
Welcome to Casa0S

Let's create your account
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3) HH IR CasaOS I, B F M R EIK THMI A, USSR, 5t
Ha MR A K S S5 1, AREFIKSHEMNE, & “Create” #EAT—

€ 3 C A Notsecure | 19216843238/ <% A0S

« @ A Notsecure | 192.168.43.235/%, o < & A D&

Show news feed from Casa0S blog

5) MAEMHBEANF] CasaOS WETH 1, £ LAE =K, WL IIReE, A
A EVERETAR, AT LLE R B AT A DL 278 CPUL RAML 7M. WEHPIRES(E B,
AEDIRENR, AR NHHERE . N R b A SC 8 B AR DI RE «
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® casaos x|+

€ @ A Notsecure | 192.168.43.235/%) o < & A DO & i

Q search

Syne your data Smarten up your home

Network status

Widget settings

6) AI LAl 22 B SR — A BRI UK T A A

® casaos

« @ A Notsecure | 192.168.43.235/%, o < & A D&

Password

7) WYL A A BRI AT SR TR
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® casaos x|+

€ @ A Notsecure | 192.168.43.235/%) o < & A DO & i

Q search

Syne your data Smarten up your home

Widget se S

8) £ LMK =K EERWATIEE, 4052 U Blar ST AT ENH &5
B, FEY R dy vﬁﬂiiﬁﬂf NS AT, X B R IK S AT D 45 T R R
Linux %%E’JW&?P‘FH i, il RGERGAIERE 22 5.

® casaos

& c A cure | 192.168.43.235/5 o < & A0 & :

Casa0S

Terminal Logs

Username

orangepi

9) SR i “Connect” , #l AT LAHEN iy 247 FL1HI -
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& C A Not e | 192.168.43.235/, o < & A0 & :

Casa0S

Terminal

10) 7255 =AEhs T 73— DheE2FT Bl CasaOS FIHE, s “Logs” BIRIIEN,

Fm T Bos

Casa0S

11) e TMAM “Widget settings” , AJ LA B 7E 3 DL A2 15 307~ 14 B T AR 78
44:0
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YT AT A R 7 RO AT

® casaos

€ 3 C A Notsecure

x|+

192.168.43.235 1/

P = |

17:38 C=s

Sync your data

System status

‘ 28- ‘ 23:
ch R
5'C 75168

Storage

Widget settings

< % A 02 i

Smarten up your home

12) mdi E5 i+ “APP Store” ] LLFTIF R IR I, F AUAE N s A2 36 70+

K APP AT LUE

® 2305 x
« C A No 192.16843.235,
A @

10:22 At

Sync your data

System status

Network status

Widget settings

Smarten up your home

13) X H UL Home Assistant 4T S %, 7F APP Store 14K %] Home Assistant, X

Ja E TSN Y “install” o
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® Casa0s x|+

L € A Hotsecure | 192.168.43.235/% o< % A L OR

e | X<

PhotoPrism

Jellyfin
& Puts you incomtrol of yous media

Al Sort by: Popular

Syncthing ntroller Nextcloud
B mmen oo T . @ .
natall ostal
HomeAssistant Jellyfin ) Pi-hole
T Awsken your home Puts you i control of yous meda i Metwork nide Ad Biocking
FileBrowser 4 qBittorrent PhotoPrism
u rename, S he home forall your Erowsing, erganizing & sharing your
4 Free sxTorent downloade ik fr i ey
Insial nstal

14) FN# 55 HostAssitant 2 HH LAE 3 TUH

© casaos
€ 3 C A Norsecure | 19246843235/ <% A0 ;i
A M@

Q sesr

Syne your data Smarten up your home

Network status

0Bytesis

Widget settings

15) s EF R “Files” A LAFTH CasaOS HA I SCHE RS0, ARGt T B A& IF
TRAFSLAF

R AR & AT AR R — B A .
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& (2305 x| +

« C A Notsecu 192.168.43.235 0. o < & A O &

A W a

10:32

Smarten up your home

System status

Storage

Network status

Widget settings

< Cc a 5 o < & A O 2
Files R DATA CIESEE» | <
o R

B8 Media

Location *

o Shared

16) AL SO TR BB Hbr ST, SR G He A R SO B 4E s X3, 8-
F it B “Upload or Create” 5 SCAFHT F A%
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205 v
e < % A0 &
E3 Root 28
3 DATA

B3 Docu

B3 Downl

PS Gallen ( \

B3 Medis

rop your
Locatiol

17) W RARELENEY, CasaOS, A LA FH I ) fip 4

orangepi@orangepicm5:~$ casaos-uninstall

3.30. ffF NPU KI5

3.30.1. HELTE
1) —& 34 Ubuntu20.04 #:4E R4 ) PC

R H#E RKNN-Toolkit2 [)'E 77 3C#4, RKNN-Toolkit2 H A A X FEHI#EIE RGN
THIR:
a. Ubuntu18.04 (x64)
b. Ubuntu20.04 (x64)
¢. Ubuntu22.04 (x64)
TEA RS HRATER Ubuntu20.04 (x64)#/E R H1TER, HAMRAKEIER
g 54T IR

2) —H3EH Debian 11 R4 Orange Pi 5 Plus &k

3) — % Type-C & U RJEHELE, T4 adb Thg
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g
A

3.30. 2. 7E Ubuntu PC %7 %23 RKNN-Toolkit2

Toolkit2 &—#KX7E Ubuntu PC ‘¥ & LERKFRXEMSHFAMHHZ T ERER
Python 2 0 0] DAEEH SE R BY FE 3e . HEE MR REIPAEZ INRE

1) £ Ubuntu PC %, 7T JF— 478 H, SR IG5\ LL R fir 45k 2223 python3 1 pip3
test@test:~$ sudo apt-get install python3 python3-dev python3-pip

2) JLMEA BUR e R EF 2241 python3 (kA
test@test:~$ python3 --version
Python 3.8.10

3) ARJEHA LU fin 42K 2% RKNN-Toolkit2 FIHK

test@test:~$ sudo apt-get update

test@test:~$ sudo apt-get install libxsltl-dev zlib1g-dev libglib2.0 \
libsm6 libgl1-mesa-glx libprotobuf-dev gcc

4) PRI LU K T3 1.5.2 iiAS (¥ RKNN-Toolkit2
test@test:~$ git clone git clone https://github.com/airockchip/rknn-toolkit2 -b v1.5.2

5) SRIGHM AL fiv 2 222%% python3 AHRLIRAS HARHEL, 3X A i 244458 ] pip3 223
#F requirements_cp38-1.5.2.txt H1 &1 HH (AT o SRAR 8 22 2 AN 4 BT AN TR 08 %
YR 22 2 BT R

test@test:~$ pip3 install -r rknn-toolkit2/doc/requirements_cp38-1.5.2.txt -i \

https://mirror.baidu.com/pypi/simple

6) SRJGHIN LA T A 218 ] pip3 K423 RKNN-Toolkit2 #cf4, 2223 56 i s i al BA
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range Pi H /" Fiit GRINTT R AT A PR =) U A

ff1 i} RKNN-Toolkit2 T
test@test:~$ pip3 install rknn-toolkit2/packages/rknn_toolkit2-1.5.2+b642f30c-cp38-cp38-linux_x86_64.whl

3.30. 3. f#F RKNN-Toolkit2 3E4T AR &£ H A AR R HEFE

RKNN-Toolkit2 37 ## Caffe. TensorFlow. TensorFlow Lite. ONNX. Dark
Net. PyTorch A4 RKNN A, A/57E Ubuntu PC ¥l EBERFF &
BHI NPU 3247 RKNN RSt 47 HER

7E RKNN-Toolkit2 ff] example SCF R 4E T MK~ H1, CAFE B P BT
HEFIFTERIE, RATULEFA yolovs THEEMR ONNX BAUAHFI#AT BLHT .

3.30.3.1. f£ Ubuntu PC i#{fEE{THER

RKNN-Toolkit2 #4371 BA&#148, T LALA 7 Ubuntu PC S RIfE
Rockchip NPU _E T E.

IXREAE R F 5 A HEF 3 W] BAZE Ubuntu PC 3552 /%, M2 Bh A P 58 St il
RIS VEARA TR

1) 53] rknn-toolkit2/examples/onnx/yolov5 H 3%
test@test:~$ cd rknn-toolkit2/examples/onnx/yolov5/

2) SRJGIBAT test.py BIA, 1 Z A JoH yolovSs relu.onnx #5784y v DAYERA 45
FIEAT ) RKNN B, SR J5 fd B8 07 ES AT I8 800 24 /T H 3% T 1Y bus.jpg K
Fr AT HERE

test@test:~/rknn-toolkit2/examples/onnx/yolov5$ python3 test.py

3) test.py JIAS BRIIEAT S5 ReE B0 H 4T EME 2, R W IZAERULE bus jpg KA REh R
E 7 VYA NF— AN AT 2

done

--> Running model

'W inference: The 'data_format' has not been set and defaults is nhwc!

done

class: person, score: 0.884139358997345

box coordinate left,top,right,down: [209.1040009856224, 244.4304337501526, 286.5742521882057,
506.7466902732849]

191




range Pi H 7 F/iit PRI e A R 2 = BT B

class: person, score: 0.8676778078079224

box coordinate left,top,right,down: [478.5757632255554, 238.58572268486023, 559.5273861885071,
526.479279756546]

class: person, score: 0.8246847987174988

box coordinate left,top,right,down: [110.57257843017578, 238.58099019527435,
230.54625701904297, 534.0008579492569]

class: person, score: 0.3392542004585266

box coordinate left,top,right,down: [79.96397459506989, 354.9062474966049, 122.13020265102386,
516.2529321908951]

class: bus , score: 0.7012234926223755

box coordinate left,top,right,down: [94.43931484222412, 129.53470361232758, 553.1492471694946,
468.0852304697037]

ID NPUTransfer: Transfer client closed, fd =3

4) B4 B AL SO yolovSs relu.rknn FIHERE 1) 1] Fr 25 R result.jpg rAF 75 2471 H
sl

5) result.jpg B 7~ T 1 H yolovss relurknn #U7E bus.jpg B A AR il 21 it 40 44
KBS
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3.30.3.2. £ Ubuntu PC ix{EAFF 4 #RHY NPU Z{THER

RKNN-Toolkit2 29 S 124t 7@t adb 18 FFF KKK NPU $HTHERE (K Python
0, WLLEAPZE Ubuntu PC 3R TF R M NPU SRIEITERIHTHEE,

XA Ubuntu PC 3R] DARSEE BV AETF R AR 19 NPU _EIB4TI B SERRRR, A
Python {RELFINIBEE S, SHERLGRITRAURAZE.

3.30.3.2. 1. f§fH Type-C HIBL % adb

7£ Ubuntu PC il i adb X &AREATEAE, adb [ H 777%1E I ADB FIfEH
J7 /N U R

3.30.3.2.2. BHHFARA rknn_server Fl librknnrt.so

librknnrt.so & —/MR 3G K] runtime .
rknn_server 2 —METHEF KR EHE & RERS, AT PC #id USB
Bt RPN, AREMATIRR runtime FER ST KO, HiIREIZ RS PC.

1) H %&1E Ubuntu PC % A\ LA T a4 T #1 1.5.2 it ) RKNPU2
test@test:~$ git clone https://github.com/rockchip-linux/rknpu2 -b v1.5.2

2) SAJE1E Ubuntu PC if A LR 238 5d adb T H B HF AR AT rknn_server
test@test:~$ adb push rknpu2/runtime/RK3588/Linux/rknn_server/aarch64/usr/bin/* /usr/bin

3) #XJ51E Ubuntu PC i A\ LA T iy 2381 adb T H 5 E T AR ) librknnrt.so i

test@test:~$ adb push rknpu2/runtime/RK3588/Linux/librknn_api/aarch64/librknnrt.so /usr/lib

4) 83T adb T EAT I T R 2 g
test@test:~$ adb shell

5) 4TI KARUP) rknn_server Ak 55

root@orangepi:/# sudo restart rknn.sh
root(@orangepi:/# start rknn server,version:1.5.2(8babfeabuild@2023-08-25T10:30:31)
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I NPUTransfer: Starting NPU TransferServer,Transfer version 2.1.0(b5861e7@2020-
11-23T11:50:51)

6) AILMEH TR E T, WRHI rkan_server F3EFE id, Ui H] rknn_server
AT, EFE ARSI B s d s 1
root(@orangepi:/# pgrep rknn_server

3131

3.30.3.2.3. BHERHIFHEISH

1) 1E Ubuntu PC % i T [ ) fir & 7] A&7 F3E 5% 3 Ubuntu PC H) T A AR 1) &
ID, XA~ ID £ P

test@test:~$ adb devices

List of devices attached

4f91859¢5a120324  device

2) V¥ 3| rknn-toolkit2/examples/onnx/yolov5 H 3k
test@test:~$ cd rknn-toolkit2/examples/onnx/yolov5/

3) i vim ZmiEas X test.py SCAFIEAT BN
test@test:~/rknn-toolkit2/examples/onnx/yolov5$ vim test.py

4) 1E test.py SCHEH, FRATHE EX LU A F AT B
a. EHEECES, K HIRTFEIB580N 1k3588, IXFEAR L4 5159 3] 1) & &
T+ RK3588 JF & i) NPU ff) RKNN #57H

# pre-process config

print( == Lu’"ﬂg HJ‘,}:;_\,‘)

rknn.config(mean_values=[[0, 0, 0]], std_values=[[255, 255, 255] ., taraet _nlatfarm='ck3523'

print('done')

b. TEVIIRALIZATIAEE R, 0T B P& AR ID Ui, BRSPS 2
k3588, 1% ID &R adb 1521 KR P & 1D, BT R gk ATHE
R R 2 7 RK3588 JT AT NPU |47
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# Init runtime environment
print('--> Init run

ret = rknn.init_runtime(target="'rk ) ,device 1d='4

if ret != 0:
exit(ret)

print('done")

c. BEtE, RAFIRH

3.30. 3. 2. 4. 7E Ubuntu PC 35iE4T 5

1) BIALL R 62247 test.py A, iZ A 1 %64 yolov5s_relu.onnx F7% 5 RKNN
B, SR G I EAZ B B AR ) NPU _ESRX 2417 H 5% R 1 out.jpg B dh AT HEHE
test@test:~/rknn-toolkit2/examples/onnx/yolov5$ python3 test.py

2) EFTEME B, AT LA 2 Ubuntu PC @It adb T HAH FHJF &R 1) NPU 1217
PR AL FEAT

--> Init runtime environment

I target set by user is: rk3588

I Check RK3588 board npu runtime version

I Starting ntp or adb, target is RK3588

I Device [4f9f859e5a120324] not found in ntb device list.

[ Start adb...

[ Connect to Device success!

[ NPUTransfer: Starting NPU Transfer Client, Transfer version 2.1.0
(b5861e7@2020-11-23T11:50:36)

3) test.py MIAMIEIT )G, HHAS DN yolovss_relu.rknn FIHHEH & 45
R result.jpg RAFEHHTH X T

4) ZATISE RFLE Ubuntu PC ¥ Iz TR A — /N5 2 — R
3.30.4. A c B:O#BE RKNN HEERBIFF RAR_EE1T
| RKNPU2 A% Rockehip NPU fis - F &34 C HIEHEN, BB P |
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2 {3 Fl RKNN-Toolkit2 5 H i RKNN BRI, fniE Al S K% Hs.

#£ RKNPU2 ] example 3L, 248 TR A RITIEER RKNN HE & E 27
RIREI B, BRATLAEERE yolovs TEER RKNN £ A 2] RK3588 Debian 11 °F
=L ibei )

3.30.4.1. TEHXZXHEFILR

BT I AMGEATHIZ Linux 5258, KT gee 58 X Kdm e, HELE
¥ gce-9.3.0-x86 64 arrch64-linux-gnu X MRAS ] gee

BN LA fr 2 DA R HOZ AT gee, MRS 21 E]— A4 A gee-buildroot-9.3.
0-2020.03-x86_64 aarch64-rockchip-linux-gnu [ 3 432
test@test:~$ git clone https://github.com/airockchip/gcc-buildroot-9.3.0-2020.03-x86 64 aarch

64-rockchip-linux-gnu

3.30.4.2. EXMEAPHRFIARR

1) Y143 rknpu2/examples/rknn_yolov5 demo H 3%
test@test:~$ cd ~/rknpu2/examples/rknn_yolov5_demo

2) i vim e 244524 build-linux RK3588.sh ST I P 25
test@test:~/rknpu2/examples/rknn_yolov5 demo$ vim build-linux_ RK3588.sh

3) f£ build-linux_RK3588.sh S, A7 EH AL E TOOL_CHAIN HI{EEECN g
cc-buildroot-9.3.0-2020.03-x86 64 aarch64-rockchip-linux-gnu A4 R AT . IXFE,
{£1Z17 build-android RK3588.sh AT, 2 {#i ] gec-buildroot-9.3.0-2020.03-x86 64
_aarch64-rockchip-linux-gnu SCAFJ& H A2 S 4 3 T HoR T 4 13

TARGET_SO0C="
GCC_COMPILER=aarch64-1inux-gnu

export TOOL_CHAIN=~/gcc-buildroot-9.3.0-2020.03-x86_64_aarch64-rockchip-1linux-gnu
export LD_LIBRARY_PATH=${TOOL_CHAIN}/1ib64:$LD_LIBRARY_PATH

export CC=${GCC_COMPILER}-gcc

export CXX=${GCC_COMPILER}-g++
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4) BEEE, RAFR N
3.30.4.3.  #®i% rknn_yolov5_demo

1) JZ17 build-linux RK3588.sh, %A IE I AE X it Az ik 1 3& H T RK3588 J /& i

FFREE S FIZ4T RKNN A58 3EA T HEH (K 72 17
test@test:~/rknpu2/examples/rknn_yolov5S demo$ sudo apt install cmake

test@test:~/rknpu2/examples/rknn_yolov5 demo$ sudo apt-get install g++-aarch64-linux-gnu
test@test:~/rknpu2/examples/rknn_yolov5 demo$ ./build-linux RK3588.sh

2) 1247 build-linux RK3588.sh 5E i), 7£ 47 E%FA2$~/\%7\3 install )34
J&, ZAEIE T tkan_yoov5 demo Linux SCAFJerpALE 1t A2 X gw AR AR
Fr PA S5 HAH SR SO

test@test:~/rknpu2/examples/rknn_yolov5 demo$ Is install

rknn_yolov5 demo Linux

3.30.4.4. #3Z rknn_yolov5_demo B|FF 4R

7t Ubuntu PC %, A DMEH LT 4@t adb T H4 rknn_yolovS demo Linux

SR EARE B TF R AR A, AT SR rknn_yolovS_demo TETF AR b1
test@test:~/rknpu2/examples/rknn_yolovS demo$ adb push \

install/rknn_yolov5_demo_Linux /data/rknn_yolov5_demo_Linux

3.30.4.5. fHEH LI LEIZETT rknn_yolov5_demo

1) £ Ubuntu PC ¥ii@ it adb shell #ENFF R AR S0 RS
test@test:~$ adb shell
root(@orangepi:/#

2) P)#:3) rknn_yolov5 demo Linux H3x
root@orangepi:/# cd /data/rknn_yolov5S demo Linux/

root@orangepi:/data/rknn_yolovS demo Linux# lIs

lib model rknn yolovS demo rknn yolov5 video demo
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3) #RJ5 1817 rtknn_yolov5_demo FE /3 R BEAT HEHL, £ T () Ay & o iZ A 7 H
yolov5s-640-640.rknn 28X} bus.jpg K& b ATHERE, B ST IR KR 58
J

root@orangepi:/data/rknn_yolov5 demo Linux# ./rknn_yolov5_demo \
./model/RK3588/yolov5s-640-640.rknn ./model/bus.jpg

4) BATFERUG, HEEZR outjpg B IRAFE ST H R T
root@orangepi:/data/rknn_yolov5 demo Linux# Is

lib model outjpg rknn yolovS demo rknn yolov5 video demo

5) f£ Ubuntu PC ¥, FATAIAEF BN g8 1d adb T H T % out.jpg K, M5
G EESETER

test@test:~$ adb pull /data/rknn_yolov5_demo_Linux/out.jpg ~/Desktop/
data/rknn_yolov5 demo Linux/out.jpg: ...led. 1.9 MB/s (191507 bytes in 0.095s)

6) out.jpg Kl F B/~ T # H yolov5s-640-640.rknn 5 7E bus.jpg Kl A H R 21 i) ) 44
FHFN B A =

3.31. RK3588 f§fH H & KK

7 rk3588 JF KRR A8 A H B K, AIEAE PC 3 pdmodel %4 rknn

198




range Pi H 7 F/iit PRI e A R 2 = BT B

RUFNFEAR 3 A B B B KR K 1 FastDeploy #2Z T E#E rkon 2. UTHER
£ PC %i R 4E8 Ubuntu22.04, #R¥G RS0 A Debian 11 F3RE T LB, HAMAHIRIE
H AT 0K

3.31.1. Ubuntu PC tFfisit st
7E Ubuntu PC ¥ 5 B 2228 1 T H N & s Frow

TEHEA Hi&

Anaconda3 612 A% . Python 5%
Paddle2ONNX F T #3 pdmodel F71A ONNX i 7l
RKNN-Toolkit2 F e i ONNX A1y RKNN i Y

3.31.1.1. PC izZ% Anaconda3

1) £ ubuntu PC JmdT T S5 a5, AEHAEAS S A T 1 A9 RHE T %22 %% Anaconda3 I
K, NG K5 Anaconda3-2023.07-1-Linux-x86_64.sh 31
https://mirrors.tuna.tsinghua.edu.cn/anaconda/archive/Anaconda3-2023.07-1-Linux|
-x86_64.sh

2) SRJEHFF &, 1247 Anaconda3-2023.07-1-Linux-x86_64.sh A& %% Anaconda3
test@test:~/Downloads$ sh Anaconda3-2023.07-1-Linux-x86_64.sh

3) WJE ZHRA S N PR E R, SR i B R 4R g 2

$ sh Anaconda3-2023.07-1-Linux-x86_64.sh

Welcome to Anaconda3 2023.07-1

In order to continue the installation process, please review the license

agreement.
Please, press ENTER to continue

>>>

4) fFEdRES )G, S Anacondal H)—ENEERE, —HAad <7 8
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Copyright 2015-2023, Anaconda, Inc.

ALl rights reserved under the 3-clause BSD License:

This End User License Agreement (the "Agreement") is a legal agreement between y
ou and Anaconda, Inc. ("Anaconda") and governs your use of Anaconda Distribution
(which was formerly known as Anaconda Individual Edition).

Subject to the terms of this Agreement, Anaconda hereby grants you a non-exclusi
ve, non-transferable license to:

* Install and use the Anaconda Distribution (which was formerly known as Anaco
nda Individual Edition),
* Modify and create derivative works of sample source code delivered in Anacon
da Distribution from Anaconda's repository, and;
* Redistribute code files in source (if provided to you by Anaconda as source)
and binary forms, with or without modification subject to the requirements set
forth below, and;

5) WRJE ZAEHA 2 SRR fE AR VPR 26K, USRI yes 4% [0 R4 B ]

The following packages listed on https://www.anaconda.com/cryptography are inclu
ded in the repository accessible through Anaconda Distribution that relate to cr

yptography.

Last updated February 25, 2022

Do you accept the license terms? [yes|no]

[no] >>>

6) IRJG LIEHA SRR 2234 Anaconda3 B 5K H 3%, 3% R E 8 A
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Anaconda3 will now be installed into this location:

/home/ly/anaconda3

- Press ENTER to confirm the location
- Press CTRL-C to abort the installation
- Or specify a different location below

[/home/ly/anaconda3] >>>

) NG R AR R~ B4 Anaconda3 B, HiI\ yes, 45 F&[R] 4

installation finished.
Do you wish the installer to initialize Anaconda3
by running conda init? [yes|no]

[no] >>>

8) LFE P Auih I NATENR), i 24 532235 Anaconda3 T

If you'd prefer that conda's base environment not be activated on startup,
set the auto_activate_base parameter to false:

conda config --set auto_activate_base false

Thank you for installing Anaconda3!

3.31.1.2. PC imZ& % RKNN-Toolkit2

1) 7E ubuntu PC 4] FF 43, 1#id Anaconda3 T H A% python fRA A 3.8 FFEE

(base)test@test:~$ conda create -n fastdeploy python=3.8

2) WEEWIA B python3.8 A

(base)test@test:~$ conda activate fastdeploy

3) R %% pip3 JT Ak TEAGEH T A

(fastdeploy)test@test:~$ sudo apt-get install python3-dev python3-pip

4) SR J5 %% RKNN-Toolkit2 FIRHif

(fastdeploy)test@test:~§ sudo apt-get install libxsltl-dev zliblg-dev libglib2.0 libs|
mo6 libgll-mesa-glx libprotobuf-dev gcc
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5) rknn_toolkit2 X numpy 7745 i€ W, P I 75 25 % 2% numpy==1.16.6
(fastdeploy)test@test:~$ pip install numpy==1.16.6

6) 3 git TH
(fastdeploy)test@test:~$ sudo apt install git

7 ARG HAT FHII A4 T3 RKNN-Toolkit2, F#5e i) 2375 2 rknn-toolkit2 SCF
x
(fastdeploy)test@test:~$ git clone https://github.com/rockchip-linux/rknn-toolkit2

8) RIGHAT N a4, ENAI 223 python3.8 fii A%t B f) RKNN-Toolkit2 |
(fastdeploy)test@test:~$ pip install rknn-toolkit2/rknn-toolkit2/packages/rknn_tool
kit2-1.6.0+81121f4d-cp38-cp38-linux x86 64.whl

3.31.1.3. PC imZ&% Paddle20ONNX

A LAPHAT T T ) A 4 %2 4% paddle2onnx
(fastdeploy)test@test:~$ pip install paddle2onnx

3.31.2. WRIGHIEEE
FERR I i 222238 1 TR & W~ s

THEA i

Anaconda3 612 A% Python M54
rknpu2 rknpu2 (AT BX )

FastDeploy % ¢ Jri 19 3 FastDeploy HEEE 2

3.31.2. 1. #RimZ%E Anaconda3

D) BRI S ds, FEHEA= R NN T AL T 3022k Anaconda3 FIIIA, T
#5E 5 ¥ 15 2 Anaconda3-2023.07-1-Linux-aarch64.sh C{
https://mirrors.tuna.tsinghua.edu.cn/anaconda/archive/Anaconda3-2023.07-1-Linux|
-aarch64.sh
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2) FTH &, iz4T Anaconda3-2023.07-1-Linux-aarch64.sh H 74 2235 Anaconda3

orangepi@orangepi:~/Downloads$ sh Anaconda3-2023.07-1-Linux-aarch64.sh

) ARJE A 2 RN E R, R R R AR B

Welcome to ond

cense

4) fEEdP S, &MU Anaconda3 F—SENAGEE, —HAL “ 17 87

3, Anaconda, Inc.
ved under the 3

s veen you and Anaconda, Inc. ("Anaconda”) and governs your use of
on (which

Subject to the terms of this Agreement, Anaconda hereby grants you a non-exclusive, non-transferable license to:

Install and u the Anaconda stribution ich w formerly known as An da Individual Edition),
* Modify and create derivative w of sample source code delivered in Anaconda Distribution from Anaconda's repository, and;

Redistribute code source (if provided to you by Anaconda as source) and binary forms, with or without modification subject to the requirements
forth below, H

Anaconda may, at its option, ma ilable patches, workarounds or other updates to Anaconda Distribution. Unless the updates are provided with their separat
governing terms, they are deer t of Anaconda Distribution licensed to you as ovided in this Agreement. This eement does not entitle you to any
bport for Anaconda Distribution.

Anaconda reserves all rights not expressly granted to y in this Agreement.
Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions

Redistributions of e code must retain the ab: copyr. t notice, this list of conditions and the foll ng disclaim
Redlatrlbu*lﬂr in bi ri roduce the above copyright notice, this list of conditions and the following disclaimer in the documentation and/or
naterials provided with the distribution
r the name Anaconda nor the names of its contributors may be used to endorse or promote products derived from this software without specific
permission.
redistribution is not part of a commercial product for resale. Please contact the Anaconda team for a third party redistribution commer

the repository is non-compliant th our Terms of . Please contac s to learn more about our commercial offerings.

u acknov ge that, as between you c onda owns all right, a nter including all i L in and to Anacond
Distribution and, with respect to third Yy P distributed with or ribution, the appl e o i wn all right
nd int st, includin 188 1nt=llectual property righ in and to such product' If you send or c to Anacond
g ting or recom anges to the so are or documentation, including thout limi iy or functionality relating th to, or any
mments, questions, suggesti or the like ("Feedback" Anaconda is fr Y ereby assign to Anaconda all right, title, and integr
EsbORESS

5) WRJE ZAE A SRR fE AR 2 VF AR 7 ,JH:HT%JJ\yes 22 [0 ZE gk B ]

ng packages listed on https://www.anaconda.com/cryptography are included in the repository acces through Anaconda Distribution that relate to
cryptography.

Last updated February 25, 2022

Do you accept the license t
[no]

6) NG LA A HREE 2 %¢ Anaconda3 B H %, UL 3% Bl R IA

[Anaconda3 will now be installed into this location
/home/orangepi/anacon

ENTER to confirm the location
CTRL-C to abort the installation
pecify a different location below

[/home/orangepi/anaconda3] [ |

7) ARG TR SR B B VIR Anaconda3 B, i yes, PAJ5 1% B 4R

tion finished.
o you wish the installer to initialize Anaconc

conda init? [yes|no
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range Pi H /" Fiit GRINTT R AT A PR =) U A
8)é%ﬂ% *ﬁﬁ%?ﬂ@ﬁ,%%aﬁﬂmﬁﬁAmwMﬁT

9) R u{E A conda i %, EINTTAAAFLE, TFEEH~/ bashre A

orangepi@orangepi:~$ vi ~/.bashre

10D {£~/.bashre SCAFAR R IN_E T il — A4
export PATH=/home/orangepi/anaconda3/bin:$PATH

1) PR A 2 s A\ T Y i LR NI A B e A 3L

orangepi@orangepi:~$ source ~/.bashre

12) R e 78 2 i i N T 62 #E4T conda HIHTAAR1E
(base)orangepi@orangepi:~$ conda init bash

13) SR)E R T A,  EHT T — N0, St AT DUE % 8 ] conda i 1

3.31.2.2. #in&% rknpu2 IEZ)

1) TEMRuR$T 2, #id Anaconda3 1. H 1] # python R4 N 3.9 IS
(base)orangepi@orangepi:~$ conda create -n fastdeploy python=3.9

20 WOENIA IR python3.9 (¥ 5L
(base)orangepi@orangepi:~$ conda activate fastdeploy

3) J#iT wget % rknpu2 device install 1.4.0.zip S 44
(fastdeploy)orangepi@orangepi:~$ wget https://bj.bcebos.com/fastdeploy/third_libs/r]

knpu2_ device install 1.4.0.zip

4) SR JE AT B R T ) fi A 3 & rknpu2_device_install_1.4.0.zip, #5215 2
rknpu2 device install 1.4.0 XA F MACOSX L4432
(fastdeploy)orangepi@orangepi:~$ unzip rknpu2_ device_install 1.4.0.zip

5) Y143 rknpu2 device install 1.4.0 H%F

204


https://bj.bcebos.com/fastdeploy/third_libs/rknpu2_device_install_1.4.0.zip
https://bj.bcebos.com/fastdeploy/third_libs/rknpu2_device_install_1.4.0.zip

range Pi H 7 F/iit GRINTT R AT A PR =) U A

(fastdeploy)orangepi@orangepi:~$ ¢d rknpu2_device_install_1.4.0/

6) 1£1%H 3 A rknn_install tk3588.sh A, E171Z A, BIAT5E bR B rknpu2
IXzh 1) 2%

(fastdeploy)orangepi@orangepi:~/rknpu2_device install 1.4.0$ sudo bash rknn_install r|
k3588.sh

3.31.2.3. #Rim4wiE FastDeploy C++ SDK

1) {EG PRI 75 21 21 cmake #y4, AT APAT T 10 A A& 22 %% cmake TR
(fastdeploy)orangepi@orangepi:~$ sudo apt-get install -y cmake

2) SR J5 T %K FastDeploy SDK, & H#AT 5¢ )5 215 2| FastDeploy {3
(fastdeploy)orangepi@orangepi:~$ git clone https://github.com/PaddlePaddle/FastD
eploy.git

3) Y43 FastDeploy H 3%
(fastdeploy)orangepi@orangepi:~$ cd FastDeploy

4) B4 H % build ) build H% R
(fastdeploy)orangepi@orangepi:~/FastDeploy$ mkdir build && cd build

5) FEG T AR ZAEH] cmake RECE & EHMFNIAGER, $UTRE THAIH )5,
HETH 3 a2 W, KA eea RS 1) Makefile SCPF

(fastdeploy)orangepi@orangepi:~/FastDeploy/build$ cmake .. -DENABLE_ORT_BACKEND=ON \

-DENABLE_RKNPU2_BACKEND=ON \
-DENABLE_VISION=ON \
-DRKNN2_TARGET_SOC=RK3588 \

-DCMAKE_INSTALL_PREFIX=${PWD}/fastdeploy-0.0.3

6) AT I i 2 T 4R g 1
(fastdeploy)orangepi@orangepi:~/FastDeploy/build$ make -j8

7) GwESERE R T A i 4R G 1 A 2 (0 SCA 2 e BIE RE ) BRAE
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

(fastdeploy)orangepi@orangepi:~/FastDeploy/build$ make install

8) YiiE5E /G FEAFE T fastdeploy-0.0.3 U, fEIZ /I, HRLEA L &
IRIA S fastdeploy _init.sh, {8 12 BAIAS T B 015 48 & Jim it ol AASE P 4 A5 210 F) —
BePE AR T

(fastdeploy)orangepi@orangepi:~/FastDeploy/build$ source fastdeploy-0.0.3/fastdeploy_init.sh

3.31. 3. {#H] FastDeploy ZZ R /R H

ResNet50_vd A& —Fh R #E4T H AR RAUREEAL,  H 1 P ResNet50_vd #i 8! Jy 45
vt B8 FastDeploy % pdmodel 5 28 [) {72

3.31.3.1.  Ubuntu PC BiiE I &£k

1) 1£ PC T H %o, 0% B Anaconda3 621 python3.8 [ 1R

test@test:~$ conda activate fastdeploy

2) ERIVEAR AT, FTEFN yaml BEHM six B, AT AT T 1 A0 A 2 1
RS

(fastdeploy)test@test:~$ pip install pyyaml six

3) PAT T HEAIAT 4, FLLUT #i19 3) ResNet50_vd_infer.tgz A

(fastdeploy)test@test:~$ wget https://bj.bcebos.com/paddlehub/fastdeploy/ResNet50 vd_infer.tgz

4) f# & ResNet50_vd_infer.tgz SCFJE P LAfH 2] ResNet50_vd_infer SCAFR, FEIXAS
A R4S pdmodel B SCA inference.pdmodel PA R HAM AR 5 1 SC A4

(fastdeploy)test@test:~$ tar -xvf ResNet50 vd_infer.tgz

5) A LME A R Ay 4 i@ paddle2onnx Kf pdmodel AEAYFE A onnx AR AT 5E
%42 JE7E ResNet50_vd_infer SUHF R 12 2 HAE 45453 211 onnx A4S A
ResNet50 vd_infer.onnx

(fastdeploy)test@test:~$ paddle2onnx --model_dir ResNet50 vd_infer \
--model_filename inference.pdmodel \

--params_filename inference.pdiparams \

--save file ResNet50 vd _infer/ResNet50 vd_infer.onnx \

--enable_dev_version True \
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

--opset_version 10 \

--enable_onnx_checker True

6) A5 FHAE R IHR) fin 2 [ € shape 4[1,3,224,224], $ATEMm2R )G, X
ResNet50 vd_infer.onnx A HEATIE K

(fastdeploy)test@test:~$ python -m paddle2onnx.optimize --input_model \
ResNet50_vd_infer/ResNetS0_vd_infer.onnx \

--output_model ResNetS0 vd_infer/ResNet50 _vd_infer.onnx \
--input_shape_dict "{'inputs':[1,3,224,224]}"

7) onnx PN rhknn A T B4 B FastDeploy SDK H AT, $0AT R I R A 2
T %% FastDeploy
(fastdeploy)test@test:~$ git clone https://github.com/PaddlePaddle/FastDeploy.git

8) SR F% ResNet50_vd_infer LA 21 FastDeploy FIXTR H 3% T
(fastdeploy)test@test:~$ mv ResNet50 vd_infer \
FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/

9) DI BIBAT AR BRI H 3

(fastdeploy)test@test:~$ cd FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/

10) HAT FHEH A4, AT LU onnx BN rkon 8L T, R AE
ResNet50 vd infer H 3 N33 " rknn # A SCAF
ResNet50 vd infer rk3588 unquantized.rknn

(fastdeploy)test@test:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/$ python ./rknpuZ_tools/export.py \
~-config_path ./rknpu2_tools/config/ResNet50_vd_infer_rknn.yaml \

~-target_platform rk3588

11) e SRE N, fd A rknn A8 SO 44 BN ResNet50 vd infer rk3588.rknn,
FIt DL 20K ResNet50 vd infer rk3588 unquantized.rknn SCAFEQ 4 N
ResNet50 vd infer rk3588.rknn

\(fastdeploy)test@test:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/$  mv ResNet50_vd_infer/ResNet50_vd_infer_rk3588_unquantized.rknn \

IResNet50_vd_infer/ResNet50_vd_infer_rk3588.rknn

207



range Pi H 7 F/iit PRI e A R 2 = BT B

3.31.3.2. HRiEBEVERE

1) FEMCRTT T 200, W% 2 418 Anaconda3 61 [#) python3.9 (¥ 5i

orangepi@orangepi:~$ conda activate fastdeploy

2) 1217 fastdeploy init.sh JHIAH B A5
(fastdeploy)orangepi@orangepi:~$ source FastDeploy/build/fastdeploy-0.0.3/fastdeploy_init.sh

3) V)42 FastDeploy H1#5%& ResNet50 1544 (7451 H 3%

(fastdeploy)orangepi@orangepi:~$ cd FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp

4) fEiZH MR H RS

(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp$  mKkdir build images ppclas_model_dir thirdpartys

5) ¥ 4miF15 20 fastdeploy-0.0.3 SCA % D1 2| thirdpartys L9

(fastdeploy i@ i:~/FastDeploy les/vision/classification/paddleclas/rockchip/rknpu2/cpps  €p -I' ~/FastDeploy/build/fastdeploy-0.0.3/ thirdpartys/

6) ¥4 PC i+ ] ResNet50_vd_infer LA H i S04 #% D12 ppelas_model_dir H3x

7) Y143 images H %

(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp$ Cd lmageS

8) 1Hid wget 7F images H & N #H A K A

(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/images$ wget https://gitee.com/paddlepaddle/PaddleClas/ra

w/release/2.4/deploy/images/ImageNet/ILSVRC2012_val_00000010.jpeg

9) NG VI 291 H % build T

(fastdeploy)orangepi(@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/images$ cd ../build/

10) i H cmake it & 75 EqWMIFMNE, EPITTIZT LG, YiTHZX N B —L%
A, HP A Makefile SCHF

(fastdeploy)orangepi(@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build$ cmake ..

11 AT T 1 A A T i g 2
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range Pi H 7 F/iit PRI e A R 2 = BT B

(fastdeploy)orangepi(@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build$ make -j8

12) $AAT N IR AR G AT B B SO 2 BIHRE M AR, EPIT R R )E, £
=0 H 3 =% install F 3%

(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build$ make install

13) D)3 install Hx, AR BEATHEE pl & A2 X B 5E RN

(fastdeploy)orangepi(@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build$ cd install

14) A T E a4, (8RS A #4520 1 rkon 250500
ILSVRC2012 val 00000010.jpeg P 1) N 25384740 2K

(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build/install$ ./rknpu_test \

./ppclas_model_dir/ ./images/ILSVRC2012 val 00000010.jpeg

15) fEPATRIZG A )G, BFEEETRESHIWn T, FRE AR KZEH 1D
TN 644, BIEEN 0.072998

ClassifyResult(
label ids: 644,
scores: 0.072998,

)

3.32. RK3588 iz4T RKLLM KAER ) 5 1k

A/ o A R KT ARAS AR BY AR T PAAE T AR B 7 TR T8 E.

3.32.1. RKLLM /48

E 4K RKLLM A @A SR S H 500 RKLLM 5 J7 R

RKLLM ] PLFE B 7 ERIER LLM AR 3% 31 RK3588 JF i, EAARAEZL i
NEFTR:
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range Pi H 7 F/iit PRI e A R 2 = BT B

e (i~ AN

Huggingface =
| RKLLM API
.I’ .. (RKLLM Runtime)
& |:" > | Y o
RKLLM ,-
RKNPU Driver
ﬁ (Kernel Space)
L
-m —_——— N\
:> RKLLM RKNPU Hardware
-_ Toolkit & j
N

3.32.1.1. RKLLM I E%748

3.32.1.1.1. RKLLM-Toolkit ZhEs/4B

RKLLM-Toolkit 72 4 ] FHR A THENL BT IR SR I EA . FHrIt R
B % THEIEHEN Python #2 M AT DUEHREHL S LA T T RE:

1) BRSO RERF Hugging Face #% U R IE 5 528 (Large Language Model, LLM)
Aoy RKLLM B8, H a3 A1 5E 4% 12 17 AL A A 45 TinyLLAMA . Qwen.
Qwen2. Phi-3. ChatGLM3. Gemma. InternLM2 Al MiniCPM, #4)5 ] RKLLM
FERL AN E RK3588 - & _Fhn# e

2) EALTIRE: SCRRRE R R e R, H RSO R SALN w8a8, w8a8
R ATHE A AL 8 T8

3.32.1.1.2. RKLLM Runtime IZhEEN4

RKLLM Runtime 3 2 71 37 in#k RKLLM-Toolkit #%#:15 %) RKLLM 158!, H:7F
RK3588 # il id il Fl NPU 3Kz 7E RK3588 NPU |- s3I RKLLM R A (R4, 7
HEH RKLLM #AUES, F el DLE 4T E X RKLLM A S E, & XAFE
MISCARA R T, FRIEE T e SR TR0 R EOAN B SRS BT [ E S . SR R4 )
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range Pi " it RIYNTTR IR R A =] O A
YA AT DA S E B RKLLM B 75 %8 .

3.32.1.2. RKLLM F&#IENA

RKLLM HEEARTT RO B0y 0 2 Ao AR R RAR i 8 B 4T

1) 7 Ubuntu PC 3g#EATRERIEEH . E1X—M B, H P $24LH Hugging Face 7%
AATKIE S A S 9 40y RKLLM %50, DAEZE RK3588 JF kM bk 47 m 3
HEF, X DIRALFE:

a. ¥ % RKLLM-Toolkit #£3%: 7£ Ubuntu PC i A Conda #5 7% RKLLM-Toolkit
HFIE1T 5% .

b. BIALE: A RKLLM-Toolkit XF3HX ] Hugging Face %z RE S A4, B4
RTINS RKIESTEY FE, BAERAFRSENES Hugging Face & L1
PEARLEER) — 30, ) AR AT RK3588 FF R L ia T i rkllm #5304

c. ZuiFMli A : A rkllm-runtime %% 1% 681217 7& RK3588 JF At b I HEE L7,

7£ Ubuntu PC 3 E4T 15 R 4 360 (1) BLAR T R i A2 18 L Ubuntu PC ¥k TAR AL H e
FZR EIRAD IR0 2 BN UL A

2) FEFFRBUREEZIT . X Bolis 7R RK3588 JT AR L R SR
FIEAT. Bl AU TR

a. JH A% NPU RRAR: B I RN A% 1 NPU RRA T2 2 v0.9.6,

b. MEAHERE . W LE Ubuntu PC ¥ F I rkllm-runtime % 3 H SR 1 #E 3R 2 72 A0 H
RKLLM-Toolkit &4 (1) .rkllm & 2SO AETF R B B AT HERE . W] DAFETF R R
FEBEATHER, BRI R WA T R AR R SR AT RSP RN .
A LAEFF AR 34T B Server IS5 B3, 78 [F— M B~ ) Ubuntu PC 7 7] LUIE
ik Uy 1) S k>R ) RKLLM B AU EATHERE,  BARTF R AR TE WA B T i
Server FIFRB BT KIS TR/

PAEX AN BRR R T 58 B0 RKLLM JF AR, DR ORI 5 B BES il Th %
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range Pi H /" Fiit GRINTT R AT A PR =) U A

e, PR, FFEAAE RK3588 NPU b sl i i 2
3.32.2. T H

1) — &34 Ubuntu 22.04 #:1E 2451 PC. FEACREH RATE A Ubuntu22.04(x64)
BAERGHATEHN, HAMRARERERSE B TR

2) —Ht RK3588 JF K.

3. 32. 3. Ubuntu PC ¥ TR B 5 3o FN 4 PRVRAD ) R4 20 IR

3.32.3.1. i RKLLM-Toolkit IfiE

1) H% F# RKLLM R4,
test@test:~$ git clone https://github.com/airockchip/rknn-llm.git

2) NEUGH Is fr kA T BRSO RS R

test@test:~/test$ Is

rknn-1lm

test@test:~$ cd rknn-llm

test@test:~/rknn-1lm$ 1s

CHANGELOG.md doc LICENSE README.md res rkllm-runtime
rkllm-toolkit rknpu-driver

3) rknn-llm § BAKRSCAE H s W0F Bs
test@test:~/rknn-1lm$ sudo apt install tree

test@test:~/rknn-1lm$ tree

doc
L——Rockchip RKLLM_SDK _CN.pdf  #RKLLM SDK i} B 34

rkllm-runtime

F——examples
| L—— rkilm_api demo # ARty EE 1A H 7~ TF2
| L—— rkllm server demo # RKLLM-Server & 7~ T.F&

F——runtime

| L—— Android
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

L—— librkllm_api

L——arm64-v8a

L—— librkllmrt.so # RKLLM Runtime /%
L——include

L—— rkilm.h # Runtime 3k 34

L—— librkllm_api
L——aarch64
L—— librkllmrt.so # RKLLM Runtime J%

L——include

|
|
|
|
|
| L—— Linux
|
|
|
|
| L—— rkllm.h  # Runtime 3k #F
rkllm-toolkit
F——examples
| L—— huggingface
| L—— test.py

F——mpackages

| L—— mdSsum.txt

| L—— rkllm_toolkit-x.x.x-cp38-cp38-linux_x86 64.whl
rknpu-driver

L——rknpu_driver 0.9.6 20240322 tar.bz2

4) SRJG N 223 miniforge3 22354,

test@test:~$ wget -c https://mirrors.bfsu.edu.cn/github-release/conda-forge/miniforge/LatestRelease/Miniforge3-Linux-x86_64.sh
test@test:~$ chmod 777 Miniforge3-Linux-x86_64.sh

test@test:~$ bash Miniforge3-Linux-x86_64.sh

B WA ES R, S8 miniforge3 B TFTHEAT, EAXBRKWEFLAEF
EA4A H T THRIFH miniforge3 Z3EH.

JZ1T bash Miniforge3-Linux-x86_64.sh i} i A KiE T B 3% Enter SR PA T

5) #RJEHEN Conda base 115 .

test@test:~$ source ~/miniforge3/bin/activate
(base) test@test:~$

6) IRJEBIE—> Python3.8 fiA WA 4479 RKLLM-Toolkit [ Conda 8
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

(base) test@test:~$ conda create -n RKLLM-Toolkit python=3.8

7) R JG 3 N\ RKLLM-Toolkit Conda 1% .

(base) test@test:~$ conda activate RKLLM-Toolkit
(RKLLM-Toolkit) test@test:~$

8) SRJGEH pip A% 22 BT T 8K RKLLM T HEAEH ) whi (1, H39:
rknn-llm/rkllm-toolkit/packages/ rkllm_toolkit-1.0.1-cp38-cp38-linux_x86_64.whl.
TR R, 23 T RS HZ) M3 RKLLM-Toolkit T T 7 Z A K ML

(base) test@test:~$ pip3 install rknn-llm/rkllm-toolkit/packages/rkllm_toolkit-1.0.1-cp38-cp38-linux_x86_64.whl

9) FJEIAT AT o AR B, UL il «

(RKLLM-Toolkit) test@test:~$ python
>>> from rkllm.api import RKLLM

3.32.3.2. 1RBUEMR

FEMER Y, BATRME T )\ PR B AR B EEH P ig#. &M 7EM Hugging
Face TEARTUN IBRIML HE, AWK ELT TRTOEERT THIHEET
1 UA S AR RLHT rkllm #5238 301

3.32.3.2.1. #¥#: TinyLLAMA %!

1) SE7E Ubuntu ¥:1E R 45 %3 Git LFS, Wi Ol zedsnl gkl ix—4.

(RKLLM-Toolkit) test@test:~$ sudo apt update

(RKLLM-Toolkit) test@test:~$ sudo apt install curl git

(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-1fs/script.deb.sh | sudo bash
(RKLLM-Toolkit) test@test:~$ sudo apt install git-fs

(RKLLM-Toolkit) test@test:~$ git Ifs install

2) % N4k TinyLLAMA #i%,

(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/TinyLlama/TinyLlama-1.1B-Chat-v1.0

3) &4 rknn-llm/rklIm-toolkit/examples/huggingface/test.py H[H ) modelpath 2% & ]
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

{5 # TinyLlama-1.1B-Chat-v1.0 XA L0 BE 12, ARG ret =
lim.export_rkllm("./qwen.rkllm")$% 5 o B N EEORAF I .oklm 4% SO R842, FRATH
HAZHCA ret = llm.export_rkllm("./TinyLlama.rkllm").

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py
modelpath = "/path/your/TinyLlama-1.1B-Chat-v1.0" #E{RH cHI#EE

ret = llm.export_rkllm("./TinyLlama.rkllm")

4) %X )5 H python 1217 rknn-llm/rkllm-toolkit/examples/huggingface/test.py L1 K 4
PNt

(RKLLM-Toolkit) test@test:~$ ¢d ~/rknn-llm/rkllm-toolkit/examples/huggingface
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

5) Fe I RS A T BT -

(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py
rkllm-toolkit version: 1.8.1
The argument ‘trust_remote_code' is to be used with Auto classes. It has no effect here and is ignored

Optimizing model: 100%]| | 22/22 [12:33<00:00, 34.27s/it]

Converting model: 1@@%]| | 201/201 [ee:@E@<BO:08, 2831458.88it/s]
Model has been saved to ./TinyLlama.rkllm!

6) fJa He e I A8 2T H 3 R 2433 TinyLlama.rkllm 3CEF, R/AMEH 1.09G.
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ ls
test.py TinyLlama.rkllm

3.32.3.2.2. ¥ Qwen HE!

1) JEfE Ubuntu #:1F R4 L %¢%% Git LFS, @R o2 nlBitix—5F.

(RKLLM-Toolkit) test@test:~$ sudo apt update

(RKLLM-Toolkit) test@test:~$ sudo apt install curl git
(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-1fs/script.deb.sh | sudo bash

(RKLLM-Toolkit) test@test:~$ sudo apt install git-fs

(RKLLM-Toolkit) test@test:~$ git Ifs install

2) #%E N Qwen FAY,
(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/Qwen/Qwen-1_8B-Chat

3) &4 rknn-llm/rkllm-toolkit/examples/huggingface/test.py HL1H] [] modelpath 2% & 1]
5 8 F # 1 Qwen-1 8B-Chat 3 ff J& Fiy 75 1) 48 X B% 12, SR 5 18 2K ret =
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

llm.export_rklIm("./qwen.rklim")¥& 5 o A B LRAF ) oklim A% XSO 842, FRATR HAZ
2N ret = llm.export_rkllm("./Qwen.rkllm"),

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py
modelpath = "/path/your/Qwen-1_8B-Chat" #E/RH S HIEE

ret = llm.export rkllm("./Qwen.rkllm")

4) %X )5 H python 1217 rknn-llm/rkllm-toolkit/examples/huggingface/test.py L1 K 4
PNt

(RKLLM-Toolkit) test@test:~$ ¢d ~/rknn-llm/rkllm-toolkit/examples/huggingface
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

5) Fe I RS A T BT -

(RKLLM-Toolkit) test@test:~/rknn-1lm/rkllm-toolkit/examples/huggingface$ python test.py
rkllm-toolkit version: 1.6.1

Loading checkpoint shards: 1ees]| | 2/2 [e1:88<80:08, 34.025/it]
Optimizing model: 100%| | 20/24 [14:26<00:00, 36.12s/it]
Converting model: 106%]| | 195/195 [00:00<00:08, 1619582.73it/s]

Model has been saved to ./Qwen.rkllm!

6) fa ¥R 24 2T H 3 T A2 Qwen.rklim 3CF, KAMZIH 2.01G,
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ ls
test.py Qwen.rkllm

3.32.3.2.3. #¥# Qwen2 FHEY

1) JEfF Ubuntu #:1F R4 22 %% Git LFS, @ E2edEnlBitix—5.

(RKLLM-Toolkit) test@test:~$ sudo apt update

(RKLLM-Toolkit) test@test:~$ sudo apt install curl git
(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-1fs/script.deb.sh | sudo bash

(RKLLM-Toolkit) test@test:~$ sudo apt install git-fs

(RKLLM-Toolkit) test@test:~$ git Ifs install

2) 5% M Qwen2 R,
(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/Qwen/Qwen1.5-0.5B

3) f&e4 rknn-llm/rkllm-toolkit/examples/huggingface/test.py HL1H] [ modelpath 2% & 1]
B8 T 8 M Qwenl.5-0.5B 3L 1 J& Jir 78 1 26 %) 8% 42, R J5 & o ret =
lim.export_rklIm("./qwen.rkllm") 35 F A EALRAE 1 rklim A% XSO SR, AT LB
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M ret = llm.export_rkllm("./Qwen2.rkllm"),

(RKLLM-Toolkit) test@test:~$ vim rknn-1lm/rkllm-toolkit/examples/huggingface/test.py
modelpath = "/path/your/Qwen1.5-0.5B" #EAKH ) EE

ret = llm.export_rkllm("./Qwen2.rkllm")

4) H python i&47 rknn-llm/rkllm-toolkit/examples/huggingface/test.py A K Hs #i K A5
M,

(RKLLM-Toolkit) test@test:~$ ¢d ~/rknn-llm/rkllm-toolkit/examples/huggingface
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

5) Fe I R H AT B -

(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

rkllm-toolkit version: 1.8.1

Special tokens have been added in the vocabulary, make sure the associated word embeddings are fine-tuned or trained.

The argument ‘trust_remote_code' is to be used with Auto classes. It has no effect here and is ignored.

optimizing model: 1ee%| | 2u/2u4 [2u4:22<@0:00, 68.95s5/it]

Converting model: 100%]| | 291/291 [ee:eE<EO:08, 1971797.20it/s]
Model has been saved to ./Qwen2.rKkllm!

6) Ha ¥R 2 =T H 3 A 2] Qwen2.rkllm 3UfF, K/NZIDN 746M.
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ Is
test.py Qwen2.rkllm

3.32.3.2.4. ¥ Phi-3 fEAY

1) J&fE Ubuntu #:1F R4 %23 Git LFS, @ c e nlBitix—5.

(RKLLM-Toolkit) test@test:~$ sudo apt update

(RKLLM-Toolkit) test@test:~$ sudo apt install curl git
(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-1fs/script.deb.sh | sudo bash

(RKLLM-Toolkit) test@test:~$ sudo apt install git-fs

(RKLLM-Toolkit) test@test:~$ git Ifs install

2) % T #; Phi-3 #i%!,

(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/microsoft/Phi-3-mini-4k-instruct

(RKLLM-Toolkit) test@test:~$ cd Phi-3-mini-4k-instruct
(RKLLM-Toolkit) test@test:~/Phi-3-mini-4k-instruct$ git reset --hard 291e9e30e38030c23497afa30f3af1f104837aa6

(RKLLM-Toolkit) test@test:~/Phi-3-mini-4k-instruct$ cd ..

3) &4 rknn-llm/rkllm-toolkit/examples/huggingface/test.py [ ) modelpath 2% & 1]
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https://huggingface.co/microsoft/Phi-3-mini-4k-instruct

range Pi H /" Fiit GRINTT R AT A PR =) U A

{09 T 2 Phi-3-mini-dk-instruct SCIF I (e 20T B4R, SRIG 1B ret =
lim.export_rkllm("./qwen.rkllm")$5 5 =1 RE A ELLRAT (1) rklim 4% X OSCAF AR, FRATTES
HAZHCA ret = llm.export_rkllm("./Phi3.rkllm").

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py
modelpath = "/path/your/Phi-3-mini-4k-instruct" #E{KH S HHE

ret = llm.export rkllm("./Phi3.rkllm")

4) %X )5 H python 1217 rknn-llm/rkllm-toolkit/examples/huggingface/test.py L1 K 4
PNt

(RKLLM-Toolkit) test@test:~$ ¢d ~/rknn-llm/rkllm-toolkit/examples/huggingface
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

5) Fe I RS A T BT -

(RKLLM-Toolkit) test@text:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

rkllm-toolkit version: 1.8.1

Special tokens have been added in the vocabulary, make sure the associated word embeddings are fine-tuned or trained.
*flash—attention' package not found, consider installing for better performance: No module named 'flash_attn'.

Current ‘flash-attenton' does not support ‘window_size'. Either upgrade or use ‘attn_implementation='eager'*.

Loading checkpoint shards: 100%| | 2/2 [ee:e2<00:00, 1.u6s/it]

Optimizing model:  ©%] | o/32 [pe:00<?, ?it/s]
You are not running the flash-attention implementation, expect numerical differences.

Optimizing model: 100%| | 32/32 [15:36<80:00, 29.27s/it]
Converting model: 106%| | 195/195 [P0:00<00:00, 4109996.38it/s]
Model has been saved to ./Phi3.rkllm!

6) HJr Fe BRI & A8 200 H 3k T 24538 Phi3.rkllm 3CFF, K/ 3.66G.
(RKLLM-Toolkit) test@test:~/rknn-1lm/rkllm-toolkit/examples/huggingface$ Is
test.py Phi3.rkllm

3.32.3.2.5. #¥# ChatGLM3 FAY

1) JEfE Ubuntu #:1F R4 L %¢%% Git LFS, @R o2 nlBitix—5F.

(RKLLM-Toolkit) test@test:~$ sudo apt update

(RKLLM-Toolkit) test@test:~$ sudo apt install curl git

(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-Ifs/script.deb.sh | sudo bash
(RKLLM-Toolkit) test@test:~$ sudo apt install git-fs

(RKLLM-Toolkit) test@test:~$ git Ifs install

2) $:% F#; ChatGLM3 %,

(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/THUDM/chatglm3-6b

(RKLLM-Toolkit) test@test:~$ cd chatglm3-6b
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range Pi H /" Fiit GRINTT R AT A PR =) U A

(RKLLM-Toolkit) test@test:~/chatglm3-6b$ git reset --hard 103caa40027ebfd8450289ca2f278eac4ff26405
(RKLLM-Toolkit) test@test:~/chatglm3-6b$ cd ..

3) &4 rknn-llm/rkllm-toolkit/examples/huggingface/test.py H[ii ) modelpath 2% & 1]
{68 N #H) chatglm3-6b SCAFJPIER A0 A%, 2RJE B ret =
lIm.export_rklIm("./qwen.rkllm")$5% 5 HH E A EELRAF ) okllm 4% XOCF AR, FRATR:
HAZHCA ret = llm.export_rkllm("./chatglm3.rkllm").

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py
modelpath = "/path/your/chatglm3-6b" #E/RH CHIEEE

ret = llm.export_rkllm("./chatglm3.rkllm")

4) %X )5 H python 1217 rknn-llm/rkllm-toolkit/examples/huggingface/test.py 1K 4 4
PNt

(RKLLM-Toolkit) test@test:~$ ¢d ~/rknn-llm/rkllm-toolkit/examples/huggingface
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

5) e R N s -

(RHLLM-Toolkit) test@text:~/rknn-1lm/rkllm—toolkit/examples/huggingface$ python test.py
rkllm—toolkit -1
S upported, use the default one.

fault one.

6) i) Fe A BRI 2 A2 241 H 3% N 243 2 chatglm3.rkllm U, K/ANAH 6.07G.
(RKLLM-Toolkit) test@test:~/rknn-l1lm/rkllm-toolkit/examples/huggingface$ Is
test.py chatglm3.rkllm

3.32.3.2.6. ## Gemma HH!

1) SE7E Ubuntu ¥:1E R 45 F %% Git LFS, Wi Ol zedsnlphilix—4.

(RKLLM-Toolkit) test@test:~$ sudo apt update

(RKLLM-Toolkit) test@test:~$ sudo apt install curl git

(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-1fs/script.deb.sh | sudo bash
(RKLLM-Toolkit) test@test:~$ sudo apt install git-Ifs

(RKLLM-Toolkit) test@test:~$ git Ifs install
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2) B2 T# Gemma fA

(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/google/gemma-2b-it

(RKLLM-Toolkit) test@test:~$ cd gemma-2b-it
(RKLLM-Toolkit) test@test:~/gemma-2b-it$ git reset --hard de144fb2268dee1066f515465df532c05¢699d48

(RKLLM-Toolkit) test@test:~/gemma-2b-it$ cd ..

3) &4 rknn-llm/rkllm-toolkit/examples/huggingface/test.py H[i ) modelpath 2% & 1]
BN T8 gemma-2b-it SCAFIEFT{E LX) 542, SRJGIEBEN ret =
lIm.export_rkllm("./qwen.rkllm")$5% 5 HH FE A EELRAF () okllm 4% XOCFEgAE, FRATR:
HAZHCA ret = llm.export_rkllm("./Gemma.rkllm").

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py
modelpath = "/path/your/gemma-2b-it" #E/REH S HIEEZE

ret = llm.export_rkllm("./Gemma.rkllm")

4) %X )5 H python 1217 rknn-llm/rkllm-toolkit/examples/huggingface/test.py 1K 4
PNt

(RKLLM-Toolkit) test@test:~$ ¢d ~/rknn-llm/rkllm-toolkit/examples/huggingface
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

5) BRI W N o

(RKLLM-Toolkit) test@text:~/rknn-1lm/rkllm-toolkit/examples/huggingface$ python test.py

rkllm-toolkit version: 1.0.1

The argument ‘trust_remote_code' is to be used with Auto classes. It has no effect here and is ignored.

Loading checkpoint shards: 100%| | 2/2 [e0:01<0D:00, 1.45it/s]

optimizing model: 100%| | 18/18 [@5:21<60:00, 17.89s/it]

Converting model: 108%| | 165/165 [@e:08<00:00, 19.91it/s]
Model has been saved to ./Gemma.rkllm

6) fJa Fe I A 200 H 3 R 24538 Gemma.rkllm 3XfF, K108 3.81G.
(RKLLM-Toolkit) test@test:~/rknn-l1lm/rkllm-toolkit/examples/huggingface$ Is
test.py Gemma.rkllm

3.32.3.2.7. % InternLM2 &%

1) SE7E Ubuntu ¥:4E R 45 E %3 Git LFS, Wi Ol zedsnl gkl ix—4.

(RKLLM-Toolkit) test@test:~$ sudo apt update
(RKLLM-Toolkit) test@test:~$ sudo apt install curl git

(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-1fs/script.deb.sh | sudo bash

(RKLLM-Toolkit) test@test:~$ sudo apt install git-fs
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https://huggingface.co/google/gemma-2b-it

range Pi H /" Fiit GRINTT R AT A PR =) U A

(RKLLM-Toolkit) test@test:~$ git Ifs install

2) #3% F# InternLM2 B,
(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/internlm/internlm2-chat-1_8b

(RKLLM-Toolkit) test@test:~$ cd internlm2-chat-1_8b
(RKLLM-Toolkit) test@test:~/internlm2-chat-1_8b$ git reset --hard ecccbb5¢87079ad84e5788baa55dd6e21a9¢614d

(RKLLM-Toolkit) test@test:~/internlm2-chat-1_8b$ cd ..

3) &4 rknn-llm/rkllm-toolkit/examples/huggingface/test.py H[Hi ) modelpath 2% & 1]
{E 8 F# internlm2-chat-1_8b AR J2 AT E [ 4a X #5152, SRJGIBN ret =
lIm.export_rkllm("./qwen.rkllm")$5% 5 HH E A EELRAF () oklim 4% XOCF AR, FRATR:
HAZHCA ret = llm.export_rkllm("./InternLM2.rklIm").

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py
modelpath = "/path/your/internlm2-chat-1_8b" #E/rH CHI#E

ret = llm.export_rkllm("./InternLM2.rkllm")

4) %X )5 H python 1217 rknn-llm/rkllm-toolkit/examples/huggingface/test.py SCA{H- >k 4
PN

(RKLLM-Toolkit) test@test:~$ ¢d ~/rknn-llm/rkllm-toolkit/examples/huggingface
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

5) BRI S N s

(RKLLM-Toolkit) test@text:~/rknn-1lm/rkllm-toolkit/examples/huggingface$ python test.py
rkllm-toolkit version: 1.8.1

Loading checkpoint shards: 1ees| | 2/2 [ee@:@1<BO:0O, 1.23it/s]
Optimizing model: 1@@%]| | 2u/2u4 [B5:u47<00:00, 14 49s/it]
Converting model: 100%]| | 171/171 [ee:e0<00:00, 2291456.82it/s]

Model has been saved to ./InternLM2.rkllm!

6) B o R I AE 24T H % N3 3] InternLM2.rkllm X, K/N2108 1.94G.

(RKLLM-Toolkit) test@test:~/rknn-l1lm/rkllm-toolkit/examples/huggingface$ Is
test.py InternLM2.rkllm

3.32.3.2.8. #¥ MiniCPM %]

1) 4o7E Ubuntu BE1E 245 E 223 Git LFS, #if Clzz s nrphidix—4.

(RKLLM-Toolkit) test@test:~$ sudo apt update

(RKLLM-Toolkit) test@test:~$ sudo apt install curl git
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(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-1fs/script.deb.sh | sudo bash

(RKLLM-Toolkit) test@test:~$ sudo apt install git-1fs

(RKLLM-Toolkit) test@test:~$ git Ifs install

2) B N MiniCPM 7Y,

(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/openbmb/MiniCPM-2B-sft-bf16
(RKLLM-Toolkit) test@test:~$ cd MiniCPM-2B-sft-bf16
(RKLLM-Toolkit) test@test:~/MiniCPM-2B-sft-bf16$ git reset --hard 79fbb1db171e6d8bf77cdb0a94076a43003abd9e

(RKLLM-Toolkit) test@test:~/MiniCPM-2B-sft-bf16$ cd ..

3) &4 rknn-llm/rkllm-toolkit/examples/huggingface/test.py H[Hi ) modelpath 2% & 1]
(B9 #H) MiniCPM-2B-sft-bf16 SCIFJPTE fIZEXT 1T, SRIEAETN ret =
lIm.export_rkllm("./qwen.rkllm")$5% 5 HH E A EELRAF () okllm 4% XOCF AR, FRATR:
HAZHCA ret = llm.export_rkllm("./MiniCPM.rklIm").

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py
modelpath = "/path/your/MiniCPM-2B-sft-bf16" #IE/RE C.HIEKZ

ret = llm.export_rkllm("./MiniCPM.rkllm")

4) %X )5 H python 1217 rknn-llm/rkllm-toolkit/examples/huggingface/test.py SCAH- >k 4
PN

(RKLLM-Toolkit) test@test:~$ ¢d ~/rknn-llm/rkllm-toolkit/examples/huggingface
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

5) BRI S N s

(RKLLM-Toolkit) test@text:~/rknn-1lm/rkllm-toolkit/examples/huggingface$ python test.py
rkllm-toolkit version: 1.0.1

Optimizing model: 100%] | ue/ue [©5:58<BB:8B, 8.95s/it]
Converting model: 100%]| | 363/363 [00:00<60:80, U5313U6.29it/s]

Model has been saved to ./MiniCPM.rkllm!

6) B Ja H B 2R 2T H 3 243 3] MiniCPM.rkllm 3CfF, R/N2175 3.07G.
(RKLLM-Toolkit) test@test:~/rknn-l1lm/rkllm-toolkit/examples/huggingface$ Is
test.py MiniCPM.rkllm

3.32.3.3.  HmIFEMAANE

1) E VI~ B IR 5 35 X G 3 TR .
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range Pi H /" Fiit GRINTT R AT A PR =) U A

(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ cd ~

(RKLLM-Toolkit) test@test:~$ sudo apt install cmake

(RKLLM-Toolkit) test@test:~$ wget
https://developer.arm.com/-/media/Files/downloads/gnu-a/10.2-2020.11/binrel/gcc-arm-10.2-2020.11-x

86_64-aarch64-none-linux-gnu.tar.xz

(RKLLM-Toolkit) test@test:~$ tar -xJf gec-arm-10.2-2020.11-x86_64-aarch64-none-linux-gnu.tar.xz

2) SRJE 1B rknn-1lm/rkllm-runtime/examples/rkllm_api_demo/build-linux.sh H[]
GCC_COMPILER_PATH /Ny
~/gcc-arm-10.2-2020.11-x86 64-aarch64-none-linux-gnu/bin/aarch64-none-linux-gnu.

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-runtime/examples/rkllm_api_demo/build-linux.sh

I=~/gcc-arm-10.2-2020.11-x86_6U-aarchélu-none-1linux-gnu/bin/aarchéu-none-1linux-gnu
-gcc
—-g++
-strip

3) #XJ5 A rknn-1lm/rkllm-runtime/examples/rkllm_api_demo/ build-linux.sh & 12l 104X
5

(RKLLM-Toolkit) test@test:~$ e¢d rknn-llm/rkllm-runtime/examples/rkllm_api_demo

(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-runtime/examples/rkllm_api_demo$ bash build-linux.sh

4) HEdwmEFETEEEAA Im demo XA

(RKLLM-Toolkit) test@test:~/rknn-l1lm/rkllm-runtime/examples/rkllm_api_demo$ Is
build/build_linux_aarch64 Release

CMakeCache.txt CMakeFiles cmake install.cmake Ilm demo Makefile

3.32.4. FFRRGGERE BT DT

3.32.4.1. {RBYHETH

B EH NN 8GB BU 8GB UL EHFF AMRIEATIR, NN 4GB BIFF AR AT
REI A PN T R BUR R TEIRIBAT .

223




range Pi H /" Fiit GRINTT R AT A PR =) U A

3.32.4.1.1. TinyLLAMA #Z{3E3

1) B 5E1E Ubuntu PC 2k PELFH llm demo F2/F F1 TinyLlama.rkllm A8 SO F A%
BT R
orangepi@orangepi:~$ Is

llm demo TinyLlama.rkllm

2) SURIEAT FEMG S RERZ I ISR (I AMOR B
orangepi@orangepi:~$ ulimit -HSn 102400

3) SRJEIEAT I T A A KRR B
orangepi@orangepi:~$ chmod 777 llm_demo

orangepi@orangepi:~$ ./llm_demo ./TinyLlama.rkllm

[ A 1Y SR AR N
4) BATRRIIIITE HL 2 DU S
rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588

rkllm init success

e e e e ke ke sk ] B8N, T ) B 55 LB ks ek ek ok ek

b ERUES S, BT WHH

Knowledge be acquired from many sources. These include books, teachers and practical experience, and each has its o
ledge we gain from books and formal education enables us to learn about things that we have no opportunity to experience

the past b;
7 RK35882

ke ok ks sk ek ke ok ok ok ook ek ok sk ok ok ke sk ok ek sk ok ek k.

user: [

5) AT ses DL ARG I 1E, reboot B JH FFRMRBE AT LA T o BB IUBIBIT A
ThEiE M Bk X —2

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domain®
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

6) EAZH AN in UG 42 B 25, UGl 4 Rk .
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ER, TinyLLAMA MR R SRR E %, AT XREPERESHSEIE. 7£I7
REImIZAT TinyLLAMA HJER R B2 EBFENL, NREIRIFHIZE.

ser: The tallest mountain in the world
Jrobot: , Mount Everest is located in Nepal and stands at 29,029 feet (8,848 meters).

. Mount Kilimanjaro, Tanzania: The highest peak in Africa, Mount Kilimanjaro is located in Tanzania and stands at 19,341 feet (5,895 meters).
. Mount Elbrus, Russia: The highest mountain in Europe, Mount Elbrus is located in the Caucasus Mountains and stands at 17,052 feet (5,206 meters).

. Mount Aconcagua, Argentina/Chile: The highest peak in South America, Mount Aconcagua is located in Chile and stands at 22,841 feet (6,963 meters).

hese are just a few examples of the world's highest mountains, but there are many more to explore!

7) BJEHIN exit BT LB H T .

user: exit

user: exit

orangepi@orangepi:~$ D

3.32.4.1.2. Qwen BifYfEzH

1) B K7L Ubuntu PC 32k B 41 1lm. demo F£ A1 Qwen.rkllm FERY SCAF B AL 31 5F
R
orangepi@orangepi:~$ Is

llm demo Qwen.rkllm

2) RJaIsAT T i a2 BRI R Z AT IR SCHHIR R (BT — A& ImEf EEAT) .
orangepi@orangepi:~$ ulimit -HSn 102400

3) SRJIBAT N A KR AR
orangepi@orangepi:~$ chmod 777 llm_demo

orangepi@orangepi:~$ ./llm_demo ./Qwen.rkllm

4) IBAT I L2 5 DA S
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rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588
rkllm init success

Knowledge can be acquired from many sources. These include books, teachers and practical experience, and each has its o
wn advantages. The knowledge we gain from books and formal education enables us to learn about things that we have no opportunity to experience
in daily life. We can also develop our analytical skills and learn how to view and interpret the world around us in different ways. Furthermor
e, we can lealn from the past by reading books In this way, we won't repeat the mistakes of others and can build on their achievements

ke ok ks sk ek ke ok ok ok ook ek ok sk ok ok ke sk ok ek sk ok ek k.

S)W%tﬁmﬁﬁu?%wﬁﬁ%ﬁwmMm%EﬂﬁﬁﬁﬂuTo%@ﬁﬁﬁﬁ
ZhHETE N Bk X —2

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domaine
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

6)Ex§ﬁﬁ%k@@F?@i MR A5 R n k-

7) BJaiN exit HEATLLUEH T .

user: exit

user: exit

orangepi@orangepi:~$ [|

3.32.4.1.3. Qwen2 tEAIHEF

1) &5 FE Ubuntu PC i 2 i 47 19 1lm. demo F2 7 A1 Qwen2.rkllm A A S A% 3|
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orangepi@orangepi:~$ Is

llm demo Qwen2.rkllm

2) SRUEIEAT P A & IRBIR 2 TF SR (TN OB A )
orangepi@orangepi:~$ ulimit -HSn 102400

3) PRJEIEAT N R Ar 2 KR s A
orangepi@orangepi:~$ chmod 777 llm_demo

orangepi@orangepi:~$ ./llm_demo ./Qwen2.rkllm

4) AT I IE L DU S

rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588
rkllm init success

, BT EF

[1]
[2]

[3] 0 knowledge can be acquired from many sources. These include books, teachers and practical experience, and each has its o
wn advantages. The knowledge we gain from books and formal education enables us to learn about things that we have no opportunity to experience
in daily life. We can also develop our analytical skills and learn how to view and interpret the world around us in different ways. Furthermon
e, we can learn from the past by ng books. In this way, we won't repeat the mistakes of others and can build on their achievements.

[u] fEEAE i phIE2E, RESEA. @,

R R R KRR R R R R R AR R AR R KRR R R KRR R R KRR KRR AR

user: []

5) WnSEAT e DL R TS, reboot B3 FF AR AT LA T o BB IYPIBIT A
THETE B X — 2

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domain®
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

6) EACH A A S $ 1R 22, UM 45 ]~
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7) BN exit Hal LUBH T

user: exit

user: exit

orangepi@orangepi:~$ D

3.32.4.1.4. Phi-3 tERIHEH

1) & 55K4E Ubuntu PC i 4% P47 1lm demo F2 7 A1 Phi3.ckllm 7 S04 b A% )T
R o

orangepi@orangepi:~$ Is

llm demo Phi3.rkllm

2) RJFiaAT Tl i BRI R Z AT IFRSCPHIR R (BT A ZamEfEHs1T) .
orangepi@orangepi:~$ ulimit -HSn 102400

3) SRJGIaAT N A4Sk Ja B
orangepi@orangepi:~$ chmod 777 llm_demo

orangepi@orangepi:~$ ./llm_demo ./Phi3.rkllm

N S I [N S \
4) 11T BRI TE AL B LA S
rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588

rkllm init success

ek ok ko ok ko

3Z: Knowledge can be acquired from many sources. These include books, teachers and practical experience, and each has its o
knowledge we gain from books and fo1m11 education enihles us to Ieiln about thlngs that we hive no oppoltnnlty to expe11enCA

e, we can le i repea and can build on their achievements.
s s e ;. =

[ﬂJ FBIXA

R R R KRR R R R R R AR R AR R KRR R R KRR R R KRR KRR AR

user: []

5) WS AT sER H DL ARG TS, reboot B FF AR AT LA T o BB IYBIBIT A
THETE N B X — 2
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rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domaine
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

6)&%Eﬁﬁ%AM%FTEi MR Es R~

- xRk - EHREANIHXELZNIAESE ZEHM, FHEEERHRK (FRE) OEABE.

7) s exit g LR H T

user: exit

user: exit

orangepi@orangepi:~$ D

3.32.4.1.5. ChatGLM3 #&E7I 3

1) B 5eHAE Ubuntu PC ¥ 2 PR 47 1lm demo F2 /5 A1 chatglm3.rk1Im A4 S04 A% 31
TR
orangepi@orangepi:~$ Is

llm demo chatglm3.rkllm

2) RJFiaAT Tl i BRI R Z AT IR SCPHIR R (BT &mEfEHsAT) -
orangepi@orangepi:~$ ulimit -HSn 102400

3) WRJEIBAT T I A dr KR A
orangepi@orangepi:~$ chmod 777 llm_demo

orangepi@orangepi:~$ ./llm_demo ./chatglm3.rkllm

IBAT T AU 2 5 LA A .
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rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588
rkllm init success

T r—

Knowledge can be acquired from many sources. These include books, teachers and practical experience, and each has its o
wn advantages. The knowledge we gain from books and formal education enables us to learn about things that we have no opportunity to experience
in daily life. We can also develop our analytical skills and learn how to view and interpret the world around us in different ways. Furthermon
e, we can lealn from the past by 1ead1ng books. In this way, we won't repeat the mistakes of others and can build on their achievements.
E N . EEIEEE OSSR A

ke ok ks sk ek ke ok ok ok ook ek ok sk ok ok ke sk ok ek sk ok ek k.

5) ﬁﬂ%iﬁm%ﬁﬁ PLR RIGCF T3, reboot HJH TP AU AT EL 1o S0P IB 4T B
ZhHETE N Bk X —2

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domaine
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

6) Exﬁﬁﬁiﬁu)\lﬂ g% e A, IR A R~

user: = 1

LA BERE

7) s exit g LLRH T

user: exit

user: exit

orangepi@orangepi:~$ [|

3.32.4.1.6. Gemma FEAIET

1) B 5L Ubuntu PC %52 3R 411 1lm demo F£F A1 Gemma.rkllm A S04 FAL 3
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orangepi@orangepi:~$ Is

llm demo Gemma.rkllm

2) RJFiaAT TR BRI R Z AT IR SCPHIR R (BT A ZamEfEHs1T) .
orangepi@orangepi:~$ ulimit -HSn 102400

3) SRJGIaAT Ay 2ok a8 B
orangepi@orangepi:~$ chmod 777 llm_demo

orangepi@orangepi:~$ ./llm_demo ./Gemma.rkllm

4) AT I IE L DU S

rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588
rkllm init success

dekkek ke kR ok ke ok ok T3] ] ~ i E A== N Kk dekd ko ke ke

[e]

[2]

[3] nowledge can be acquired from many sources. These include books, teachers and practical experience, and each has its o

wn advantages. The knowledge we gain from books and formal education enables us to learn about things that we have no opportunity to experience

in daily life. We can also develop our analytical skills and learn how to view and interpret the world around us in different ways. Furthermon
learn from the past by books. In th we won't repeat the mistakes of o and can build on their achievements

phIEEE, RESEA. E= =3

R R R KRR R R R R R AR R AR R KRR R R KRR R R KRR KRR AR

user: []

5) WnSEAT e DL R TS, reboot B3 FF AR AT LA T o BB IYPIBIT A
THETE B X — 2

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domain®
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

6) EACH A A S $ 1R 22, UM 45 ]~
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M=,

TERTA

H#= Lake Superior, fir . Lake Superior EttF EZJR

7) ‘SN exit HAl LB H T

user: exit

user: exit

orangepi@orangepi:~$ D

3.32.4.1.7. InternLM2 BiFI T

1) B YK AE Ubuntu PC 32k 340 A 1lm demo F£ 7 A1 InternLM2.rkllm R SO FA%
B R

orangepi@orangepi:~$ Is

llm demo InternLM2.rkllm

2) RJFiaAT Tl i BRI R Z AT IR SCPHIR R (BT A ZamEfEHs1T) -
orangepi@orangepi:~$ ulimit -HSn 102400

3) SRJGIaAT N Ay 2ok Ja B
orangepi@orangepi:~$ chmod 777 llm_demo

orangepi@orangepi:~$ ./llm_demo ./InternLM2.rkllm

4) AT IR L2 DU S

rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588
rkllm init success

E, —REH, [TExk: P LS, o

Z: Knowledge can be acquired from many sources. These include books, teachers and practical experience, and each has its o
wn advantages. The nowledge we gain from books and formal education enables us to learn about things that we have no opportunity to experience

e, we can lea: flom the past by 1eid1ng ooks. In this , wWe won't repeat the m akes of others and can build on their achievements
[u] | . RK3588% v 2. EEEES. ETFE. 23

R R R KRR R R R R R AR R AR R KRR R R KRR R R KRR KRR AR

user: []
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5) WHIBAT IR LA RIS, reboot B JF - AMUELFT LA T o BBV BIE AT AL
ThEiE M Bk X —2

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domaine
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

6) EAZH SN in UG A2 B 2, Ul 4 R an

. BRI ESEH— B, TR SENLE, SERE=&E

7) s exit g LR H T

user: exit

user: exit

orangepi@orangepi:~$ D

3.32.4.1.8. MiniCPM A7

1) B 567 Ubuntu PC i 2 e 47 A 1lm demo F2F A1 MiniCPM.rkllm #8044 A%
BT R

orangepi@orangepi:~$ Is

llm demo MiniCPM.rkllm

2) RJFIaAT T i i a2 BRI R 2 AT I SCAF IR AT CREJT— A Rim il 2a AT

orangepi@orangepi:~$ ulimit -HSn 102400

3) WRJEIBAT T I A dr KR A

orangepi@orangepi:~$ chmod 777 llm_demo

orangepi@orangepi:~$ ./llm_demo ./MiniCPM.rkllm
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4) IB4T I L2 5 PAR S

rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588
rkllm init success

e e e e ke ek ke s e ] 80N, L, T 1] B z A ke o

GoRt:

Knowledge can be acquired from many sources. These include books, teachers and practical experience, and each has its o
wn advantages. The knowledge we gain from books and formal education enables us to learn about things that we have no opportunity to experience
in daily life. We can also develop our analytical skills and learn how to view and interpret the world around us in different ways. Furthermon
rn from the past by books. In t , We won't repeat the mi: s of rs and can build on their achievements
hbEEEE. R G &, F 3

ke ok ks sk ek ke ok ok ok ook ek ok sk ok ok ke sk ok ek sk ok ek k.

user: [

5) AT ses DL ARG I 1E, reboot B JF FFRMRBE AT LA T o BB IUBIB 1T A
ThEiE M Bk X —2

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domaine
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

7) s exit g LLRH T

user: exit

user: exit

orangepi@orangepi:~$ [|

3.32.5. JFRRH Server HI¥BZBITHIEA SR

BAT /N AR Ubuntu PC A2 4T F— M B .

{E{# Ff RKLLM-Toolkit 5¢ s i 4 40 3115 2] RKLLM #8J5, R a] DL A%
FERLE Linux FF AR MR B3R T H0m Server RSS2, BIFE Linux W& ik B AR 55 b
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I 16 JRy 3 N R BT N B i P g 1 11, LA AE S U e e R b ik BT RT i Y RKLLM
PRI BEATHERE, KB s AUV A Hee A AP AR Server #2E SEHL:

1) 2T Flask ## #) RKLLM-Server-Flask, /7 G875 % /7 il i request 15 =K [
75 AL 5 R 55 i 18] B APT 7 1] o

2) #EF Graio #52 ) RKLLM-Server-Gradio, A& bR SZHL TR S5 Im i35 2, #F
AT RIS H

3.32.5.1. EF Flask &ER%8

3.32.5.1. 1. WR& B (FFRRu)

1) ¥ 2 B0 F Y RKLLM LA 4% rknn-1lm P
rkllm-runtime/examples/rkllm_server demo/rkllm_server SCAH: & R # i 1) .rklim A58
A EAR BT A, AR WA KA RS AR RS rkllm AR SCA
orangepi@orangepi:~$ Is

Qwen2.rkllm Qwen.rkllm rkllm server TinyLlama.rkllm chatglm3.rkllm
Gemma.rkllm InternLM2.rkllm MiniCPM.tkllm Phi3.rkllm

2) SRJE# rkllm_server/flask_server.py SCAFH [ rkllm_lib = ctypes.CDLL('lib/librkll
mrt.s0')fE %A rkllm_lib = ctypes.CDLL("/usr/lib/librkllmrt.so"), #% rknnllm param.use
_gpu= True B4 M rknnllm_param.use gpu = False.

orangepi@orangepi:~$ vim rkllm_server/flask_server.py
rkllm_lib = ctypes.CDLL('/ust/lib/librkllmrt.so")

rknnllm_param.use gpu = False

3) SRJEAETF AR b 222 pip PEAT flask JE .

WRAE I Debian12 R4, NWFREKAEAMS pip install flask==2.2.2 Werkzeug==2.2.2 -i https:/pypi.
tuna.tsinghua.edu.cn/simple 5 T fll_I---break-system-packages

BILA T d
pip install flask==2.2.2 Werkzeug==2.2.2 -i https://pypi.tuna.tsinghua.edu.cn/simple --break-system-packages

orangepi@orangepi:~$ sudo apt update

orangepi@orangepi:~$ sudo apt install python3-pip -y
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https://pypi.tuna.tsinghua.edu.cn/simple后面加上--break-system-packages，
https://pypi.tuna.tsinghua.edu.cn/simple后面加上--break-system-packages，
https://pypi.tuna.tsinghua.edu.cn/simple

range Pi H /" Fiit GRINTT R AT A PR =) U A

orangepi@orangepi:~$ pip install flask==2.2.2 Werkzeug==2.2.2 -i https://pypi.tuna.tsinghua.edu.cn/simple

4) SRJE VI3 rkllm_server H 3% NI2AT flask server.py a3k

rkllm_model_path 2% # G HREI LR R .

TR AR TinyLlama Bi3E--rkllm_model path ~/Qwen.rklim &K
--rkllm_model_path ~/TinyLlama.rkllm.

R Qwen2 FHE--rkllm_model path ~/Qwen.rkllm {&5UA
--rkllm_model_path ~/Qwen2.rkllm.

R EF Phi-3 HEHE--rkllm_model_path ~/Qwen.rklim {E3%CA
--rkllm_model_path ~/Phi3.rkllm.

R ChatGLM3 Ft#--rkllm_model_path ~/Qwen.rkllm {E2%A
--rkllm_model_path ~/chatglm3.rkllm.

R Gemma FE--rklim_model_path ~/Qwen.rkllm {254
--rkllm_model_path ~/Gemma.rkllm.,

R AE{# F InternLM2 Ft4E--rkllm_model path ~/Qwen.rklim 1E5CH
--rkllm_model_path ~/InternLM2.rkllm.

an R AE{# F MiniCPM Ft4E--rkllm_model path ~/Qwen.rklim 1&5CH
--rkllm_model_path ~/MiniCPM.rkllm.

orangepi@orangepi:~$ cd rkllm_server

orangepi@orangepi:~/tkllm_server$ python3 flask_server.py --target_platform rk3588 --rkllm_model_path ~/Qwen.rkllm

5) MDAt N B RS, XA AR 55 s i B LA 1

* Running on http://127
* Running on http://10.31.3.215:8080
ress CTRL+C to quit

6) ANERIZAT I tH DU RIS IR, reboot B8/ TF ARG AT LL 1. B HPIE
AT B Th 18 Bk i — 2
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rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domaine
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

3.32.5.1.2. ¥4 (Ubuntu PC)

TRAETT AR A AR, 2P m#iA SO MR

1) T57E ubuntu PC ¥ F &5 3E A RKLLM-Toolkit Conda ¥F15

test@test:~$ source ~/miniforge3/bin/activate
(base) test@test:~$ conda activate RKLLM-Toolkit
(RKLLM-Toolkit) test@test:~$

2) RJE ¥ SCAF rknn-1lm/rkllm-runtime/examples/rkllm_server demo/chat_api_flask.py
W server url = 'http://172.16.10.102:8080/rkllm_chat'H [ 172.16.10.102 &SN SEBRFF
R, FH R AR B O I AR g AT R

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-runtime/examples/rkllm_server_demo/chat_api_flask.py

3) #A )5 1247 rknn-llm/rkllm-runtime/examples/rkllm_server demo/chat api_flask.py 3

.
(RKLLM-Toolkit) test@test:~$ python

rknn-llm/rkllm-runtime/examples/rkllm_server_demo/chat_api_flask.py

4) B47JE RN E O R R el BT

(RKLLM-Toolkit) test@test:~$% python rknn-1lm/rkllm-runtime/examples/rkllm_server_demo/chat_api_flask.py

RKLLM BZHATITE. ...

a. fEHRIR Server ¥iff FH TinyLLAMA %!, £ Ubuntu PC ¥ AT, 401
K FT~, TinyLLAMA RAER T,
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= JEEH: Can you tell me which is the tallest mountain in the world

0: can you tell me which is the tallest mountain in the world

A:Yes, the tallest mountain in the world is Mount Everest, located in Nepal and Tibet. It stands at 29,029 feet (8,848 meters) high. The mount
ain was first climbed by Edmund Hillary and Tenzing Norgay on May 29, 1953, from the south side of the mountain.iE%i. Can you tell m

e how many seasons there are in a year

0: Can you tell me how many seasons there are in a year

A:Yes, there are 12 months in a year. The number of seasons in a year is called the "seasonal cycle". Each season has its own unique character
istics and patterns. For example, spring (March to May) is characterized by warmer temperatures, longer days, and blooming flowers. Summer (Ju
ne to August) is hot and humid, with long, hot days and abundant sunshine. Autumn (September to November) is cooler and drier, with shorter da
ys and the beginning of the holiday season. Winter (December to February) is cold and snowy, with shorter days and colder temperatures. The se
asons are marked by changes in weather patterns, such as the onset of spring, summer, autumn, and winter. Each season has its own unique set o
f characteristics that contribute to its distinctive appearance and feel.iZ#) ) 5]

b. fEH KR Server ¥iff FH Qwen 4, 7 Ubuntu PC St 474, 40~ B Frs:

c. fEFFRAR Server il ] Qwen2 #5%, 7 Ubuntu PC 3 HEATIIIR, @1 N BT
T I I R AT R

Kwa sababu, kama mwenye kufanya wakati wa kijamii ya kazi na kujua, hivyo, kwa sababu, kila mtu ni kuhusu kazi na kujua, kwa sababu, kwa sabab
u, kila mtu ni Kuhusu kazi na Kujua.

d. FEFFRMR Server Uiifdi F Phi-3 #5%, #F Ubuntu PC gk 47 MR, w1 N E .

e. fEJF &M Server uif# F ChatGLM3 #5574, 7F Ubuntu PC ¥m#t4TM4, 20
KA

f. {EFF KR Server ¥iififi H Gemma #7%Y, 7E Ubuntu PC &ndfATIR, i EIFT
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I -

Rag LS, R FE DRk, HENER
S b . []

h. FEJF &AM Server %ifd F MiniCPM 2, 7 Ubuntu PC SmiE4T I, a1~ &
Fi s :

MiniCPM fF Fixf 7 NBRBE, PHEEMFH.

RELLM #ERGHATIIE. ...

t is the highest peak in the world called
ghest peak in the world called
does this mean?if BRI ER: i FREmiEE e

=, A LIEE &R A BB AR R BE M. 1E AT S

3.32.5.2. ET Gradio iIZ£ZRFE

3.32.5.2. 1. R&HBum (FFRRu)

1) E4eB 2 i FHEM RKLLM T H 8% rknn-1lm 1)
rkllm-runtime/examples/rkllm_server demo/rkllm_server A4 J& R4 #f (1) rkllm #5754
A EAR BT A, AR PR KA R 50 AR rkllm AR SCA
orangepi@orangepi:~$ Is

Qwen2.rkllm Qwen.rkllm rkllm server TinyLlama.rkllm

2) SRJ5 ¥4 tkllm_server/gradio_server.py A tkllm_lib = ctypes.CDLL('lib/librkll
mrt.s0')fE XA rkllm_lib = ctypes.CDLL("/usr/lib/librkllmrt.so'), #% rknnllm param.use
_gpu= True 24 °H rknnllm_param.use gpu = False.

orangepi@orangepi:~$ vim rkllm_server/gradio_server.py
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

rkllm_lib = ctypes.CDLL('/ust/lib/librkllmrt.so")

rknnllm_param.use gpu = False

3) SRIGAETT R b 223 pip PEAN gradio F .

MEEHKR Debian12 24, NFRZERKIEA4 pip3 install gradio>=4.24.0 -i https:/pypi.tun
a.tsinghua.edu.cn/simple )5 E I --break-system-packages

RIEA T 64
pip3 install gradio>=4.24.0 -i https://pypi.tuna.tsinghua.edu.cn/simple --break-system-packages

orangepi@orangepi:~$ sudo apt update
orangepi@orangepi:~$ sudo apt install python3-pip -y

orangepi@orangepi:~$ pip3 install gradio>=4.24.0 -i https://pypi.tuna.tsinghua.edu.cn/simple

4) SRJE VI E tkllm_server H 3% Fi&4T gradio_server.py J& 155

rkllm_model_path %% J5 58 f 485 2R 42

R A TinyLlama FE--rkllm_model path ~/Qwen.rklim B2~
--rkllm_model_path ~/TinyLlama.rkllm.

R AE{E FH Qwen2 FiE--rkllm_model path ~/Qwen.rkllm {B¥CH
--rkllm_model_path ~/Qwen2.rkllm.

R AE{# A Phi-3 Fi3E--rkllm_model path ~/Qwen.rkllm {E5CR
--rkllm_model_path ~/Phi3.rkllm.,

R A8 ChatGLM3 Fiit--rkllm_model path ~/Qwen.rkllm {B¥CH
--rkllm_model_path ~/chatglm3.rkllm.

R 4B H Gemma BiFE--rkllm_model path ~/Qwen.rkllm {Z50H
--rkllm_model_path ~/Gemma.rkllm.,

TR AEfFEF InternLM2 FE1E--rkllm_model path ~/Qwen.rkllm fE5UA
--rkllm_model_path ~/InternLM2.rkllm.

TR AEEF MiniCPM EE3E--rkllm_model path ~/Qwen.rkllm 12508
--rkllm_model_path ~/MiniCPM.rkllm.

orangepi@orangepi:~$ cd rkllm_server
orangepi@orangepi:~/rkllm_server$ python3 gradio_server.py --target_platform
rk3588 --rkllm_model_path ~/Qwen.rkllm

5) MDAt~ B R, XA AR 5 s i s LA 1
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https://pypi.tuna.tsinghua.edu.cn/simple后面加上--break-system-packages，即
https://pypi.tuna.tsinghua.edu.cn/simple后面加上--break-system-packages，即
https://pypi.tuna.tsinghua.edu.cn/simple后面加上--break-system-packages，即
https://pypi.tuna.tsinghua.edu.cn/simple

range Pi H /" Fiit GRINTT R AT A PR =) U A

B HF S http://0.0.0.0:8080 AN REFRIR IP il 2iXAS, EIEFZERK IP k2 H
FH SRR Sehritt.

To create a public link, set ‘share=True' in ‘launch().

3.32.5.2.2. ¥ (Ubuntu PC)

1) & SeAE TR NI AR G BNET T S a8, BRI IR “ T AR TP:8080 7,
SAPIR IR I F

G AF=2 10.31.3.2158080 \ & 8 % a

Chat with RKLLM

T inputTextBox SEANBROEIRE, 18T Enter 2, FIOJ'S RKLLM EELETTRNE,

2) SRJE1E inputTextBox Hi AHE H 4\ 7] @ /5 % 1] 42
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http://0.0.0.0:8080

range Pi H 7 F/iit PRI e A R 2 = BT B

c A T=2 10.31.3.215:8080 By a ¥ y A

Chat with RKLLM

fE inputTextBox MINERNERE, 1T Enter i, EIFT'S RKLLM EBELHITHIE,

nputTextBox

HRERIEEHL

a. {EJF KRR Server ¥ ff A TinyLLAMA #5724, 7& Ubuntu PC B 70048, @R
KRR
Chat with RKLLM

T inputTextBox A BRIME, F Enter i, BIEIS RKLLM EBELGHTTRIE.

Can you tell me which is the tallest mountain in the world

Yes, the tallest mountain in the world is Mount Everest, located in Nepal and Tibet. It stands at 29,029 feet (8,848 meters) high. The mount;
1953, fram the south side of the mount:

was first climbed by Edmund Hillary and Tenzing Norgay on May 20

in.

Can youtell me how many seasons there are in a year

Yes, there are 12 months n a year. The number of seasans in ayear is called the "scasonal cycle®. Each season has its own unique characteristics and patterns. For example, spring (March to May) is characterized
by
shorter days and the beginning of the holiday season. Winter (December

er temperatures, longer days, and blooming flowers. Sum

une to August) is hot and humid, with long, hot days and abundant sunshine. Autumn (September to November) is cooler and drier, with

February) is cold and snowy,
such as the onset of spring, summer, autumn, and winter. Each seasen has its own unique set of characteris

rter days and colder temperatures. The seasons are marked by changes in weather patterns,

s that contribute to its distinctive appearance and feel.

b=

b.  FEJFRMR Server Bt ] Qwen #7, #£ Ubuntu PC 5 ZEAT I, W1 T EFR
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Chat with RKLLM

TE inputTextBox MAMBHIERE, 1ET Enter 2, BIFJS RKLLM IRELHTTRIE,
HARFIERETA
HENBSESHR FEEMOLE, UTHREISRRISRAL. SRSERE 8 848% (29,029FR) .
—FESOAED

—EFEOAET: & B =

nputTextBox

c. TEFFRM Server 5l Qwen2 AL, 7 Ubuntu PC it A7k, 1 BT
T ARSI AR R R

TE inputTextBox SN BMIFE, BT Enter i, HIAIS RKLLM RELGRITRNE.
Chatbe
Human: 988 FPIETARSOSHREMNRE RS (
A, HEEEECE: SF, BHEEMNEEES
B, ERESEST BEVESIRF, EEFEMAFISANE. —SEEIR
C. EnERTRERNERSIREIEE. SR
0. FRENEOECRFEENNMAREN, SHAREN. 57 SULBRMEERSEMENETR

Assistant: ZE: A

EEFRN=E R R EER R aEHEET SRR
C. s#irratAndil—EaarHEE
0. EMHEESERRAEE

Assistant: (A

d. {EJFRMR Server ¥mf€ fl Phi-3 #AY, £ Ubuntu PC ¥m#EAT I, 407K B s .

243



range Pi i/~ Fit

YT AT A R 7 RO AT

#E inputTextBox EABEIEIZE, T Enter 2, AIO]S RKLLM ERLHITHIE.

Chat with RKLLM

b1
.

TETF &M Server Ui fi ] ChatGLM3 #7Y, 7F Ubuntu PC ¥t ik, 1k
KR~

#E inputTextBox EAEBEOIEISE, 1T Enter 2, EIAIS RKLLM EEASHITINE,
prose

Chat with RKLLM

74
TEFH KRR Server ifdi H Gemma #5754, 7E Ubuntu PC uiE47MK, 40 B AT
TN
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range Pi i/~ Fit

YT R A R A B OB
Chat with RKLLM

T inputTextBox BABAIRE, BT Enter 2, BIRIS RKLLM EELHITRTE.
Chatbat

g

all
il
at

il
I3
Ll
i

%
=

TEFF AR Server ¥ fii FH] InternLM2 #5784, 7£ Ubuntu PC ¥t 4790048, a1 K&
F7R:

Chat with RKLLM

TEinputTextBox SALEROIEISE, 1R Enter 2, BITIS RKLLM ERNBITYNE.

“
b5

h.  {EFF &M Server ¥ fdi Ff MiniCPM #5784, 7£ Ubuntu PC 3 dt 4798, WK
FR:
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& inputTextBox EAMBROFE, ET enter§2, BIAIS RKLLM EELHITIIE,
—ERESLNT

3.32.6. RK3588 iZ4T RKLLM KHERI i e MR 4 B

1) N T AT RGeS, 1 2677 2AE B 77 LR A T EOBAY I RIS A mai
n.epp, NEJE, B E A PC i RS A4S ) rknn-llm/rkllm-runtime/ex
amples/rkllm_api_demo/sre/main.cpp S

B & | 28wt - RKLLMTES

i =]

SR rklimiER
Aizdeb&

E=ATE

>|_

Cadli gt

IRE F— | 28 - RKLLMTEa - AaEiitaiili=ird

main.cpp

%) BAEGEIRITD N EHTH% llm_demo XPF, RISHRIETF RIS BB
VB BN AT R,
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http://www.orangepi.cn/html/serviceAndSupport/index.html

range Pi il )" T-/i} BRI AT IR A " RBUIT A

3) ERAZAT RN B, RIEHT AL TERE o eI TS A [ 25 ]
L PRI A I

4) NPU Failisl: {8 ] oy — > 2 AEASE Y ] 355 i sl ) B A3 47 DA i 2
orangepi@orangepi:~$ sudo cat /sys/kernel/debug/rknpu/load
INPU load: Core0: 51%, Corel: 51%, Core2: 51%,

5) CPU fi#. WAF: M 5y — SR AR A [ 25 jm) Y ez AT DL T g

8 CPU f#k (I3 1lm demo 35K CPU%{E / CPU (&
HENERIEE A Im demo # 21 MEM%E * MEM i &

R LAE CPU HETH 5 — T, SIS IRYE CPU B MK B/NEEAT HES &
o

2367 orangepi
2561 orangepi
1 6LM 9 & : 7 /sbin/init
uev L : 2 /lib/systemd/systemd-udevd
679 2 0:00.00 /bin/sh -e /usr/bin/usbdevice start
681 953, 0:00.01 /usr/bin/adbd
685 0:00.00
686 0:00.00
687 0:00.00
688 0:00.00
Tus 32 73 [ 0:00.48 /11b/sv5temd/svstemd ]cuxnald

orangepi@orangepi:~$ htop

orangepi E .6 8.5| 1:17.55|./1lm_demo ./Qwen.rkllm
orangepi 1 - D . 3. 0:00.03
2 orangepi 1 M D i 3 0:00.03
orangepi 20 016 : " ©:14.12 htop
orangepi 19" 1826 @:00.34 sshd: orangepi@pts/0
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range Pi H /" Fiit GRINTT R AT A PR =) U A

6) HHERE: HEHSE, FIFROGHER, ERALERIN 4y ) token AIE /B ALHEER B AN
). AR R IZAT 1 &0 Tr A T RTINS R, 40 F B PR

: Knowledge can be acquired from many sources. These include books, teachers and practical experience, and each has
ges. The knowledge we gain from books and formal education enables us to learn about things that we have no opportuni
ty to experience in daily life. We can also develop our analytical skills and learn how to view and interpret the world around us in
different ways. Furthermore, we can learn from the past by reading books. In this way, we won't repeat the mistakes of others and can
build on their achievements.
: load rate: 251.511 toke

ki

Total tokens processed: 88
Time taken for last token: 10.52Ul seconds
Token rate: 9.25709 tokens/s

7) WUETE: tFERIAN token HUE/ AR RLZAT B4 H 28— token A TH]. SRFHFR
1455 1 I AT S N, AE AR IE AT (10 A P oA 4T BRI RS 2R

HH T AN F R BGE 5 AR AL [ —A) i), Al RE S RAANFEIR 01 skng, &
A token B EAFAE 22 5, 110 SEPRE A [ token ZUE7E RKLLM H A LA M.
PIZREURTE, FrLARRATRA GPT A% 17 B A 256 4> token Y iH ZAE %A T 200
RNGERGFE—BRE,

o] FEVRRE2A )40, BRI (CNN) FIJEIRMZL M4 (RNN) 7EAFE K {5
RIS (8] 7 Z 5508 7 T A R L OB 22 57 2 1B 1Rl R TPl I 8 S5 i ) 2 B e, B3
EAEA R PRS- anf S, FlanBEUR RN B SRTE 5 ALEERI I 8] 77 51 Tl .
EAL, 18— T I L ) 28 G ] Ab I 400G 1l 8, DA A AT s A GE U4k 4R 4n dropout
RIESB AR ). BE, TR — FELATR N TRBER 7, 1KLLk 2% dnfa
5 H AR 4N Transformer 455, DARRE ZRMINLAS 2] 0] @, FF4h H— L Lepsi iy
S B N FH A s D 22 451

us A : i AEL

s FrESm
3 tokens/s

1. CNN: CNNZ

8) Fr A B A 45 R &

>
wr | 22 gype PR CPU | NPU | e i

AN nE |
THIE % : 58.6157 token/s

TinyLLAMA | 1.1B | W8&a8 . 15.9% | 3*49% 1.376G
HEFE: 12.7262 token/s
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range Pi H 7 F/iit PRI e A R 2 = BT B

TiIE % : 168.525 token/s
Qwen 1.8B | W8a8 | 13.7% | 3*50% | 2.72G
HEFH: 10.8891 token/s

THAE 75 : 440.511 token/s
Qwen2 0.5B | W8&a8 . 17.75% | 3*34% 1.344G
HEFH: 17.4542 token/s

. TiIE % : 22.8119 token/s
Phi-3 3.8B | W8a8 | 13.13% | 3*62% | 4.288G
HEFH: 4.72983 token/s

THIE TS : 48.8464 token/s
ChatGLM3 6B | WS8a8 | 83% | 3*75% | 7.04G
HEFE: 3.80383 token/s

TRIEFS: 112.489 token/s
Gemma 2B | W8a8 | 8.25% | 3*64% 4.8G
HEPE: 6.41746 token/s

THIEFE: 117.099 token/s
InternLM2 | 1.8B | W8a8 | 11.87% | 3*57% | 2.432G
HEFE: 9.139 token/s

. THIEFE : 77.4655 token/s
MiniCPM 2B | W8a8 | 16.25% | 3*52% | 3.904G
HETH: 6.16648 token/s

3.33. RHLAE S KR K%

1) 7F Linux RAETHEREF, WIREEHRPE Type-C K H, AR FECCM
R F R T YR 5 R, B DAAE W B TS S8 poweroff iy & 2¢ P - & AR 1T
Linux &4, A5 HEEHEE.

orangepi@orangepi:~$ sudo poweroff

2) FHAMFRIRECA T R, 38T LA I AR AT R L% SRk L

GND | -
° =

R, Linux RHRARZGE THARHEBESHH TERAIHIAE, FER
7 Shut Down & J5 4 2R HL .
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o

< range Pi F /" Fit

YT AT A R 7 RO AT

Log out orangepi

® © 0

Log Out Restart Shut Down

© ®

Suspend Switch User
Save session for future logins

Cancel

3) KAV FAZIT R b BT R B AT IFAL.

4) HEJA linux RGEHATLN:

bivomad Fg
ENR 1N GND
N, A

orangepi@orangepi:~$ sudo reboot
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range Pi H 7 F/iit PRI e A R 2 = BT B

4. Linux SDK——orangepi-build 15 F i}i B

4.1. WMFRAFR

BATTAT BATE x64 FELRN A 32 X gm B FF R AR ) Linux 8%, AT AEF R K
Ubuntu22.04 R4+ RmFEIF KK Linux 515, EREE BT % —.

MR BT EIR K] Ubuntu22.04 &5 ¥ F orangepi-build K% 1% Linux 1%,
BT MRBIEMET, BB RGE KFIHER.

4.1. 1. FHAFERK Ubuntu22.04 R4 i%

1) Linux SDK, Rl orangepi-build, SZH77EJF A Ubuntu 22.04 ] Fizfy (3
CARGEAMRL) , ALl F# orangepi-build f, % B SEHEIT KR C 2251
Ubuntu it A< /& Ubuntu 22.04, 255 - &M 2 222411 Ubuntu AR 240 F B, a0
H Release TB /R A Z 22.04, Ui B4 {8 Y Ubuntu A ARF & 2K, 15
e R4t 5 FEEAT R AR

orangepi@orangepi:~$ Isb_release -a

INo LSB modules are available.
Distributor ID:  Ubuntu
Description: Ubuntu 22.04.1 LTS
Release: 22.04

Codename: jammy

2) BT A U-boot LEIRISHT R FMAE GitHub LY, BT UA4RBEGAKIRHRIEH
RIT RIREEIEH A GitHub TE AL, XRRIEEERN.

4.1.2. ¥ x64 ] Ubuntu22.04 HEF%i4i%

1) Linux SDK, Rl orangepi-build, S(#FfE%3Ef Ubuntu 22.04 K HM FIE1T,
FTLA N 8 orangepi-build &, & AR B O RN C %22 Ubuntu hitAZ Ubuntu
22.04. &F HK C 223K Ubuntu fRCAS 674 W1F B, WER Release - BUR R A
& 22.04, YU HETE A Ubuntu AT & 25K, 15 R G5 FEEAT T T 45
(=

test@test:~$ Isb_release -a

INo LSB modules are available.
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range Pi H 7 F/iit PRI e A R 2 = BT B

Distributor ID:  Ubuntu
Description: Ubuntu 22.04 LTS
Release: 22.04

Codename: jammy

2) S HN 2L & Windows REL, WA %34H Ubuntu 22.04 I HLN, AT LLERE
i F VirtualBox 5{# VMware K1t Windows &5t H %2 2% —> Ubuntu 22.04 AL .
ERVEER, AESE WSL BRI %1% orangepi-build, [F°A orangepi-build 3% A 7E
WSL BRI, By UGV R e 1E 5 £ WSL Hfdi F| orangepi-build.

3) Ubuntu 22.04 amd64 A 1) 2223548515 N8tk .

https://mirrors.tuna.tsinghua.edu.cn/ubuntu-releases/22.04/ubuntu-22.04.3-desktop-amd64.iso
ey
https://repo.huaweicloud.com/ubuntu-releases/22.04/ubuntu-22.04.3-desktop-amd64.iso

4) 7E B B R AL 2235 58 Ubuntu 22.04 )5, 15564 E Ubuntu 22.04 18445
NTERIR, ANERJE TH L35 PRI I R AR 25 5 Hh T X 28 JiR PR T HH 4
a. BHIEEIRI LS XA U B BRI

https://mirrors.tuna.tsinghua.edu.cn/help/ubuntu/

b. yER Ubuntu WA 75 E ) #3 22.04.,

Ubuntu $R{&EREERD

Ubuntu BERAHFECEX R /etc/apt/sources.list , HRRETZHEME, BIECUHEHE TERS, BT TUNA FERRS S,

iR {RAGubuntub 4:

# BUERTEBERLIES apt update HE, MEFEW BITHHEER

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cnfubuntu/ jammy main restricted universe multiverse

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cnf/ubuntu/ jammy-backports main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-backports main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe multiverse

# MATHRAE, 2R

# deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse
# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse

c. FHEE I /etc/apt/sources.list 1NN

test@test:~$ sudo mv /etc/apt/sources.list /etc/apt/sources.list.bak
test@test:~$ sudo vim /etc/apt/sources.list
# ERERE T URRD 8515 LSRR aptupdate TR, W T AATEROYER

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy main restricted universe multiverse
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https://mirrors.tuna.tsinghua.edu.cn/ubuntu-releases/22.04/ubuntu-22.04.3-desktop-amd64.iso
https://repo.huaweicloud.com/ubuntu-releases/22.04/ubuntu-22.04.3-desktop-amd64.iso
https://mirrors.tuna.tsinghua.edu.cn/help/ubuntu/

range Pi JH /" T} YT AT A R 7 RO AT

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy main restricted universe multiverse

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-backports main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-backports main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe multiverse

# PURATAIR, ANEBUS
# deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse
# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse
d. B¥e R &I MEEE, JFRBCA L.
test@test:~$ sudo apt update
e. A4, HITHEM U-boot FHIRMLH RN GitHub LK), FrlA%miFHA
FIEH R 5 B (R FB R B IE 3 M GitHub TEAML, XERIEFEEN.

FREL linux sdk H)JERS

4.2.1. M github T % orangepi-build

1) linux sdk FLS245 F15k 2 orangepi-build IX &A1Y, orangepi-build /&% T armbian
build %i ¢ 5 JH'% 2k, {8 orangepi-build 7 PAgwm 36 H 2 MR linux 6315 o
4G N 3 orangepi-build ALY, AW AR

test@test:~$ sudo apt-get update

test@test:~$ sudo apt-get install -y git
test@test:~$ git clone https://github.com/orangepi-xunlong/orangepi-build.git -b next

7EX, Orange Pi CMS5 Base FF R 2 & ZE T £, orangepi-build i next 43 X JRH%
K, LT git clone A4 7 248 7 orangepi-build RS /)43 32N next.
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https://github.com/orangepi-xunlong/orangepi-build.git

range Pi H 7 F/iit PRI e A R 2 = BT B

& orangepi-xunlong / orangepi-build ' Public X unpin . @ur

<> Code (® Issues 6 1% Pull requests 1 Q) Discussions () Actions [ Projects [ wiki @ Security |~ Insights 83 Seti

¥ 2branches  © 0 tags Gotofle | Addfile~ [EESHEINS
Switch branches/tags X
behind main. 1% Contribute ~

[ th or create a branch...

=dh = VAN
Branches Tags ﬁ‘ﬁittﬂ}%jg nextssss, 69dd359 4 daysago (D) 222 commits
main default

Update for Orange Pi 5 v1.0.2 4 days ago

v next
T Update for Orange Pi 5 v1.0.2 4 days ago
[ .gitignore Update for Orange Pi 5 v1.0.2 4 days ago
M LICENSE First Commit 2 years ago
[ README.md Support orangepi3 next branch 8 months ago
M buildsh Bump to next branch 9 months ago

JBIT git clone 74 T # orangepi-build KIS 2 A FEEHIA github K-S P
ZRELE CFERAFMH P HARREERE KD , R A git clone )5
Ubuntu PC {78 FEHIA github K-S H P LML, —KER git clone JFTH K
orangepi-build & EK LA IR T, BHFARBEGN SV ERBFHE IR, AL
PUABRAIX B5 T 14 github IS KA P LR

2) R 4T AE F 9 u-boot A1 linux N AZRRASHN T flF 7R :

i u-boot fiAs linux PJERRAS

legacy u-boot 2017.09 linux5.10

current u-boot 2017.09 linux6.1

X B 43 320 orangepi-build JERE IO X AR E — N HRA, BAERE
T WA XFERARX S AR N RIRIDARA K .

H 87 RK 41 linux5.10 bsp PIAZRATE XA legacy 4332, linux6.1 bsp W 1%
BAE XA current 7332

3) orangepi-build T %58 f5 282 N 1) SO RIS %
a. build.sh: %P5 s HA .
b. external: £ 9n A% T B H BUEC B ST 4 € B AR DA K2 35843 F2 e T8
i
c. LICENSE: GPL 2 ¥FaJilF 3
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

d. README.md: orangepi-build i 8 S 44 .

e. scripts: Zmi¥ linux 415 7038 F B4
test@test:~/orangepi-build$ 1s
build.sh external LICENSE README.md scripts

B & M github T # ¥ orangepi-build FJ R, THEEHRTERES KA
orangepi-build F 33 A & & u-boot M linux 1% KRR, H.KH %% 1% u-boot Fl linux
NWEZREABZT X RiE TR, XRIEFER, FEANIXLRIGERFRELERMAE
github BFERERERZE LT (FXSFERHMEL) . orangepi-build 7 A
e B &R 5E u-boot.linux WAZFIAE X 4% T A&, IZ21T orangepi-build
B, BHEHRKAAHBEXERAE, SE3NEHEMBHT TEL.

4.2.2. TEXXmELRH

HRETE x64 [ H 15 H orangepi-build 7 FFEEA < T 8 X ik TR
FEFF R AR ) Ubuntu22.04 H1 4% FFF RAR ) linux SBRD 2 T X gwiE TN,
JHT orangepi-build/toolchains & & — /N2 4K .

1) orangepi-build 2 — IS AT I 2 H ) T 2058 X9 3 T H B UAE toolchains A
Jerh, BRHKIEAT orangepi-build [ build.sh A5, #2217 toolchains 115 X 4
B LA REHAAE, WRAFAENSEHIFE T8, WRAENERESEH, A
HE N

] Checking for external GCC compilers
] downloading using http(s) network [ inaro-aarch64-none-elf-4.8-2013.11 linux.tar.xz
#8d7029 16MiB/24MiB CN:1 DL: ETA:1
] Verified [ PGP ]
] decompresslng
.. ] gce-linaro-aarch64-none-elf-4.8-2013.11 llnux tar xz: 24. 9!\11B [14 4r11B/5] [
] downloading using http(s) network [ gcc-linaro-a
#e30eec 17MiB/33MiB CN:1 DL: ETA:1
] Verified [ PGP ]
] decompressing
.. 1 gcc-linaro-arm-none-eabi-4.8-2014.04 linux.tar.xz: 33. 9M18 [9 66M18/5]
1 downloading using http(s) network [ gcc-linaro-arm-1i| u
#041c24 48MiB/48MiB CN:1 DL:
] Verified [ PGP ]
] decompressing
.. 1 gcc-linaro-arm-linux-gnueabihf-4.8-2014.04 ° llnux tar XZ: 48 MJ.B [13 BMlB/S] [=
] downloading using http(s) network [ g linaro
#3dee3e 72M18/76M15 CN:1 DL: ETA:
] Verified [ I
] decompnesslng
.. ] gcc-linaro-4.9.4-2017.01-x86_64_arm- llnux gnueabl tar XZ: 77.0M18 [14.2MiB/s] [===
] downloading using http(s) network [ )19 -x86 64 arm-linux-gnue:
#42€728 104MiB/104MiB CN:1 DL:
1 Verified [ MD5 ]
1 decompressing
- 1 gce-linaro-7.4.1-2019.02-x86_64_arm-linux-gnueabi.tar.xz: 10AM1I3 [13.9MiB/s] [
] downloading using http(s) network [ gcc-linaro-7.4.1-2019.02-x86 64 aarch64-Lir
#2c065e 108MiB/111MiB CN:1 DL:
] Verified [ MD5 ]
] decompressing
.. ] gcc-linaro-7.4.1-2019.02-x86 64 aarch64- llnux gnu. tar xz: 111MiB [13.4MiB/s] [===:
] downloading using http(s) network [ gcc 12-x86_64-arm-none-linux-gnue
#d232ee 250M15/251MlB CN:1 DL:
] Verified [ MD5 ]
] decompressing
.. ] gcc-arm-9.2-2019.12-x86_64-arm-none- llnux gnueablhf tar xz 251M1E5 [13 7M1Es/s] [
] downloading using http(s) network [ e
#88b441 268| MlB/ZGQMlB CN:1 DL:
1 Verified [ MD5 ]
g

2) A2 X G T RBEAE I N A BB L D9 TR R 2 T IR AR B (R ki
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https://github.com/orangepi-xunlong/orangepi-build/blob/main/README.md
https://github.com/orangepi-xunlong/orangepi-build/blob/main/README.md

range Pi H 7 F/iit PRI e A R 2 = BT B

https://mirrors.tuna.tsinghua.edu.cn/armbian-releases/ toolchain/

3) toolchains #4585 =B & 2 A CARIZE X 4 B TR EE, JFARRA A+
P

test@test:~/orangepi-build$ Is toolchains/
gcc-arm-11.2-2022.02-x86 64-aarch64-none-linux-gnu
gcc-arm-11.2-2022.02-x86 64-arm-none-linux-gnueabihf
gcc-arm-9.2-2019.12-x86 64-aarch64-none-linux-gnu
gcc-arm-9.2-2019.12-x86_64-arm-none-linux-gnueabihf
gcc-linaro-4.9.4-2017.01-x86_64 arm-linux-gnueabi
gcc-linaro-5.5.0-2017.10-x86_64 arm-linux-gnueabihf
gcc-linaro-7.4.1-2019.02-x86 64 aarch64-linux-gnu
gcc-linaro-7.4.1-2019.02-x86_64 arm-linux-gnueabi
gcc-linaro-aarch64-none-elf-4.8-2013.11_linux

gcc-linaro-arm-linux-gnueabihf-4.8-2014.04 linux

gcc-linaro-arm-none-eabi-4.8-2014.04 linux

4) G linux PRS0 H 0028 S 1 T LN -

a. linux5.10:

gcc-arm-11.2-2022.02-x86_64-aarch64-none-linux-gnu

b. Linux6.1:

gcc-arm-11.2-2022.02-x86_64-aarch64-none-linux-gnu

5) %i¥ u-boot YEHDAH FH IAZ S 4 i3 T HAEN:
a. v2017.09:

gcc-linaro-7.4.1-2019.02-x86_64 aarch64-linux-gnu

4. 2.3. orangepi-build 555 H 345 1)1 B

1) orangepi-build 7 R # 58 Ja FEAEE linux A% u-boot HIYRRY LA M A8 X 43 1.
HEE, linux WAZHN u-boot [FIEALAFHUAESRAL Y git B FEH .
a. linux5.10 WAZIRESAF I H git & PR N Fros:

https://github.com/orangepi-xunlong/linux-orangepi/tree/orange-pi-5.10-rk35xx

b. linux6.1 PAZIFRSAEIN git B R Q1T PR

https://github.com/orangepi-xunlong/linux-orangepi/tree/orange-pi-6.1-rk35xx

c. u-boot YEALAFTH I git B U1 T Frow:
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range Pi H 7 F/iit PRI e A R 2 = BT B

https://github.com/orangepi-xunlong/u-boot-orangepi/tree/v2017.09-rk3588

2) orangepi-build 5 — XIS 1T Wi 2 5 T 808 X9 T HAE . u-boot M linux W%
P, B4 56 — IR linux 8314 )5 7E orangepi-build 7 0] LA 2 1 SCAFFISCAFE I A
a. build.sh: Fi 35 34 .
external: 05 g PR AR T 2 BOEC & SO 4 € DhRe BRI AS DLK R 0 A5 e
RAD,  dm iR AR I FE S22 11 rootfs JE 4G A7 A external H o
c. kernel: {7/ linux A% BY6AS, H1H 44 orange-pi-5.10-rk35xx [ 3 A4 3
AT RE RK3588/RK3588S F AT AR legacy 73 32 1 N A% A, BT 44
A orange-pi-6.1-rk35xx [ 3CAF JEAF TR Ak 2 RK3588/RK3588S F41IH K MR
current 73 3Z KN AZ RS, N AZIRAS I SO SR 44 i A EF Bk, Rk
BT, Hik RGBT S EB NN .
d. LICENSE: GPL 2 ¥FAJilF 3CfF.
README.md: orangepi-build i B ST
output: 17 g A ) u-boot. linux 25 deb . gwiF H & LUK g A A )
BAR S AT
scripts: 2% linux S5 1038 F BIAS
h. toolchains: 17858 X 4wk T H5% .
i. u-boot: f£7% u-boot [FJYEHG, H T4 v2017.09-rk3588 1) LA JAF T 53k
& RK3588/RK3588S F41HF K MR 1) u-boot YA, u-boot Y& A5 1 34 e i1 44
FHRETIEH, WHEKT, FiE RGOS 2 TH TR u-boot .
j.  userpatches: 750 Zw P IAS 75 22 H 2 B i B A
test@test:~/orangepi-build$ 1s
build.sh external kernel LICENSE output README.md scripts toolchains|
u-boot userpatches

s

4.3. %% u-boot

1) iZ47 build.sh JIA, 4300 sudo BUFR
test@test:~/orangepi-build$ sudo ./build.sh

2) %% U-boot package, X5 [l % .
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https://github.com/orangepi-xunlong/u-boot-orangepi/tree/v2018.05-sun50iw9
https://github.com/orangepi-xunlong/orangepi-build/blob/main/README.md
https://github.com/orangepi-xunlong/orangepi-build/blob/main/README.md

range Pi H 7 F/iit PRI e A R 2 = BT B

Choose an option
Compile image | rootfs | kernel | u-boot

U-boot package

Kernel package
Rootfs and all deb packages
Full 0S image for flashing

3) BHEEFIF RS

| Choose an option |
Please choose a Board.
orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3 il
orangepi3-lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AWB859A eMMC USB3
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI
orangepizero3 Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT GBE SPI
orangepizero2w Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT SPI
orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi4-lts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepisee Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VGA
orangepi5 Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C NVMe 1
Rockchip GBE USB3 USB-C
orangepicm5-tablet Rockchip RK3588S octa core 4-16GB RAM USB3 USB-C WiFi/BT
orangepisb Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C WiFi/BT eMMC
orangepispro Rockchip RK3588S octa core 4-16GB RAM GBE USB3 WiFi/BT NVMe eMMC
orangepismax Rockchip RK3588 octa core 4-16GB RAM 2.5CBE USB3 WiFi/BT NVMe eMMC
orangepi5plus Rockchip RK3588 octa core 4-32GB RAM 2.5GBE USB3 USB-C WiFi/BT NvMe eMMC |
<Select> <Exit>

4) SRJE ST UR YR u-boot, Zm BRI FRN KIS 5 BB U
a. u-boot JEAL AR A .

[ 0.k. ] Compiling u-boot [ v2017.09 ]
b. Xk THEERIRA.
[ 0.k. ] Compiler version [ aarch64-linux-gnu-gcc 7.4.1 |
c. w4 u-boot deb B EEAE
[ 0.k. ] Target directory [ orangepi-build/output/debs/u-boot |
d. 4 BEAE L u-boot deb BLIIEL A .
[ 0.k. ] File name [ linux-u-boot-legacy-orangepicm5 1.0.0_armé64.deb ]|
e. I B IH] .
[ 0.k. ] Runtime [ 1 min ]
f.  EE %P u-boot T4, K<Ll KL A ks, TUH
BT 169w P u-boot.
‘[ ok. ] Repeat Build Options [ sudo ./build.sh BOARD=0rangepicm5’
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

BRANCH=legacy BUILD_OPT=u-boot KERNEL_CONFIGURE=no ]

5) A % R4 T u-boot deb 4.
test@test:~/orangepi-build$ Is output/debs/u-boot/

linux-u-boot-legacy-orangepicm5_1.0.0 _arm64.deb

6) A HUH u-boot (1) deb AL E I SCAFUNR B :

a. AN A ) LR IS deb .
test@test:~/orangepi-build$ cd output/debs/u-boot
test@test:~/orangepi_build/output/debs/u-boot$ $ dpkg -x \
linux-u-boot-legacy-orangepicm5_1.0.0_armé64.deb. FEEWLEHEEN “.”)
test@test:~/orangepi_build/output/debs/u-boot$ Is

linux-u-boot-legacy-orangepicm5 _1.0.0 arm64.deb usr

b. G ISP N s
test@test:~/orangepi-build/output/debs/u-boot$ tree usr

usr
L—1ib

I— linux-u-boot-legacy-orangepicm5 1.0.0_arm64

| I— idbloader.img

| I— rkspi_loader.img

| L— u-boot.itb

L— u-boot

— LICENSE

I— orangepi 5 defconfig
L— platform_install.sh

3 directories, 6 files

7) orangepi-bulid % ¥ 22 Gi % 1% u-boot JEIL T B S 244 u-boot HIYRAL AN github Ak 55
%1 u-boot YEHSFEAT A5, Fr LLUNSRABAZ L u-boot HIVEAY, 567 2GRS R
BEH I (RETBHFL IR u-boot 54 BERAXANTIEE, BN SRREAZ
u-boot HJ¥EHG, MERNEEH THRNEDELER, MEHXAEE, EA u-boot
HIERREMEERFEFT) , SUFERBEEE SOt E, J7iEmT:

¢ # userpatches/config-default.conf #['] IGNORE_UPDATES ZF &4 “yes”
test@test:~/orangepi-build$ vim userpatches/config-default.conf
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range Pi H 7 F/iit PRI e A R 2 = BT B

IGNORE UPDATES="yes"

8) 1 u-boot ALABIS , AT LA A T I 8 52K BT linux 8248 4 HY u-boot HEAT M.
a. F9RIFELFHY u-boot [ deb £ _F AL B KR A linux RGH
test@test:~/orangepi-build$ cd output/debs/u-boot
test@test:~/orangepi_build/output/debs/u-boot$ scp \
linux-u-boot-legacy-orangepicmS_1.0.0_armo64.deb root@192.168.1.xxx:/root
b, ARJE GBI R, EIEC 21 u-boot ] deb .
root(@orangepi:~# apt purge -y linux-u-boot-orangepicmS-legacy
c. FHRRNIA EAARHH u-boot [¥] deb £,
root@orangepi:~# dpkg -i linux-u-boot-legacy-orangepicm5_1.0.0_armo64.deb
d. #RJ5IZ1T nand-sata-install A
root(@orangepi:~# nand-sata-install
e. #RJ5i% ¢ 5 Install/Update the bootloader on SD/eMM K 5 #7 TF £ al &
eMMC 1] u-boot.

Choose an option:

Current root: UUID=9cf7e3eb-ca83-443a-87a0-71e502775798

1 Boot from SD - system on SATA, USB or NVMe
2 Boot from eMMC - system on eMMC

Install/Update the bootloader on SD/eMMC|

VMe

EEE <Cancel>

f. ¥R E B e 25 > Warning.

eMMC and USB Orange Pi installer v3.0.0

m m MM MAMMM MM M MOAAM MM M mEm
# % # ¥ O # "##'m # # #'m #m" !
"H'## # # #Hommm" # #mo# # ##m##  mm
#HoH" #mmit # "'m# ##O# # #H# #
# # # ## " # oo # ## 'mom"

This script will update the bootloader on SD/eMMC. Continue?

<L <ho >

g FHZ N RIS TR u-boot, SHHT TG RR NHIIE B
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mailto:root@192.168.1.xxx:/root

range Pi H 7 F/iit PRI e A R 2 = BT B

Writing bootloader

Done.

h. SRJE AT EAE JR T RO u-boot B AR T -

9) HEAHMEER.
a. u-boot 2017.09 Y5, JF A AL ) defeonfig Mo & 1.

orangepi-build/u-boot/v2017.09-rk3588/configs/orangepi_cm5_defconfig

b. u-boot 2017.09 JERLH, FFARMAEH dts XA

orangepi-build/u-boot/v2017.09-rk3588/arch/arm/dts/rk3588s-orangepi-cmS.dts

4. 4. % linux A%

1) 1247 build.sh J{IA, icf30 sudo AR .

test@test:~/orangepi-build$ sudo ./build.sh

2) %% Kernel package, #8/5 A%,

| Choose an option |
Compile image | rootfs | kernel | u-boot

U-boot package

Kernel package

Rootfs and all deb packages
Full 0S image for flashing

3) HHEEFIT RIS
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range Pi /7 Fiit YN BRA = AT A

| Choose an option |
Please choose a Board.
orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3 T
orangepi3-lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AW859A eMMC USB3
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI
orangepizero3 Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT GBE SPI
orangepizero2w Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT SPI
orangepi4d Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi4-lts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepigee Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VGA
orangepis Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C NVMe [ |
orangepicms Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C
orangepicm5-tablet Rockchip RK3588S octa core 4-16GB RAM USB3 USB-C WiFi/BT
orangepisb Rockchip RK35885 octa core 4-16GB RAM GBE USB3 USB-C WiFi/BT eMMC
orangepiSpro Rockchip RK3588S octa core 4-16GB RAM GBE USB3 WiFi/BT NVMe eMMC
orangepiSmax Rockchip RK3588 octa core 4-16GB RAM 2.5GBE USB3 WiFi/BT NVMe eMMC
orangepiSplus Rockchip RK3588 octa core 4-32GB RAM 2.5GBE USB3 USB-C WiFi/BT NVMe eMMC |
<Select> <Exit>

4) RRZRARREHEE RN B, GRAFEEUNZEE, MEEEE
ANRIE], WERFG R NZECE, MR A

Do not change the kernel configuration

| Choose an option |
Select the kernel configuration.
Show a kernel configuration menu before compilation

5) IR 4) DU 7 HEERSAKECESE R B ARTD , W25 8 make
menuconfig 7T ZECE R A, B Al LB BN ZNEE, BioeE HiR
FHRHRAS, GRS 2T 6% 2 AR .
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

Linuxfarm64 5.10.110 Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters
are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, <7>
for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

[*] support DMA zone
[*] Support DMA32 zone
Platform selection
Kernel Features --->
Boot options --->
Power management options
CPU Power Management --->
Firmware Drivers --->
[ 1 ACPI (Advanced Configuration and Power Interface) Support ----
[*] Virtualization --->
-*- ARM&4 Accelerated Cryptographic Algorithms
General architecture-dependent options --->

[*] Enable loadable module support --->
v(+)

< Exit > < Help > < Save > < Load >

a. WEORATEBSAZBIECELIN, (EIZ4T build.sh AR, f£A

KERNEL_CONFIGURE=no &l ] Iffi i J57 i 55 tH P9 A% O B 5 T
test@test:~/orangepi-build$ sudo ./build.sh KERNEL_CONFIGURE=no

b. A LI E orangepi-build/userpatches/config-default.conf it & {4 71 1)

KERNEL_CONFIGURE=no, Xf£A] LK AZER XA D6k .

c. YMIEWNZMIB RIS N IHAES R, X2 H T Ubuntu PC Y283 1 K

/N, 3E( make menuconfig [1) 5 Li% B o~, 1HHE Ubuntu PC 25510 2 5 K,

SR J5 EHTIZ 4T build.sh A

HoSTCC scripts/kconfig/mconf.o
HOSTCC scripts/kconfig/lxdialog/checklist.o
HoSTCC scripts/kconfig/lxdialog/util.o
HOSTCC scripts/kconfig/lxdialog/inputbox.o
HOSTCC scripts/kconfig/1lxdialog/textbox.o
HOSTCC scripts/kconfig/1lxdialog/yesno.o
HOSTCC scripts/kconfig/lxdialog/menubox.o
HOSTLD scripts/kconfig/mconf
scripts/kconfig/mconf Kconfig
Your display is too small to run Menuconfig!
IT must be at (east 19 Lines by 80 columns.
scripts/kconfig/Makefile:28: recipe for target 'menuconfig' failed
make[1]: *** [menuconfig] Error 1
Makefile:560: recipe for target 'menuconfig' failed
make: *** [menuconfig] Error 2
1 ERROR in function compile kernel [ «
] Error kernel menuconfig failed
] Process terminated
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

6) 2 N AZIEAS I 37~ B9 A8 7015 B B AN F
a. linux WAZIERS I RRCA .
[ 0.k. ] Compiling current kernel [ 5.10.160 |
b. 8 A S g P T HLBE A RRCAS
[ 0.k. ] Compiler version [ aarch64-none-linux-gnu-gcc 11.2.1 |
c.  PRZBRIME B E SR LS E AT A2
[ 0.k. ] Using kernel config file [ config/kernel/linux-rockchip-rk3588-legacy.config |
d. I iEE R A RZAR SR deb BLHJERAS
[ 0.k. ] Target directory [ orangepi-build/output/debs/ |
e. LM AZEIA deb WAIELA
[ 0.k. ] File name [ linux-image-legacy-rockchip-rk3588 1.0.0 armé4.deb ]
£ I B TH]
[ 0.k. ] Runtime [ 5 min ]
g WA BN EE R L IEFE N AZ IS B S, B0 T Y A 4 Jo /el
R SR, W] DA BRI A g 1 R
[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepicm5
BRANCH=legacy BUILD OPT=kernel KERNEL_CONFIGURE=no ]

7) BEE WA R NZARE deb B

a. linux-dtb-legacy-rockchip-rk3588 1.0.0_armé64.deb 3 P #Z A% FHY dtb S

b. linux-headers-legacy-rockchip-rk3588 1.0.0 armé64.deb £ P A%k S04

c. linux-image-legacy-rockchip-rk3588 1.0.0_armé64.deb 3 PIAZ 5515 A Py A AR R
test@test:~/orangepi-build$ Is output/debs/linux-*
output/debs/linux-dtb-legacy-rockchip-rk3588 1.0.0 arm64.deb
output/debs/linux-image-legacy-rockchip-rk3588 1.0.0 arm64.deb
output/debs/linux-headers-legacy-rockchip-rk3588 1.0.0 arm64.deb

8) A A linux-image ) deb £/ & B ST BTz :
a. (R A4 Al DU deb Ao
test@test:~/orangepi-build$ cd output/debs
test@test:~/orangepi_build/output/debs$ mkdir test
test@test:~/orangepi_build/output/debs$ cp \

linux-image-legacy-rockchip-rk3588 1.0.0_armé64.deb test/
test@test:~/orangepi_build/output/debs$ cd test
test@test:~/orangepi_build/output/debs/test$ dpkg -x \
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

linux-image-legacy-rockchip-rk3588 1.0.0_arm64.deb .

test@test:~/orangepi_build/output/debs/test$ ls

boot etc lib linux-image-legacy-rockchip-rk3588 1.0.0 arm64.deb usr
b. I AR P

test@test:~/orangepi-build/output/debs/test$ tree -L 2

I— boot

| I— config-5.10.160-rockchip-rk3588
| I— System.map-5.10.160-rockchip-rk3588
| L— vmlinuz-5.10.160-rockchip-rk3588

| L — modules

I— linux-image-legacy-rockchip-rk3588 1.0.0 arm64.deb
L— usr

—1ib

L— share

9) orangepi-bulid % ¥ R Gt 4 1 linux W AZIEASN B 26258 linux W AZ IS AT github
k55 a5 H linux AAZIRAGEEAT R 2E, BT AR ARMEEA linux WAZHOURES, 15 Y6/ K
MRS SE T DR (RETBRIFE — K linux AZIEREE A BRXEZXNINEE, &
MR E] linux AZHEL, URENBEZR TROELESAES, WNKRE
XA EE, FA linux KIEBHRCEZEET) , SWIMERBSESHE R, J7%k
JURE

W E userpatches/config-default.conf ") IGNORE_UPDATES &N “yes” .
test@test:~/orangepi-build$ vim userpatches/config-default.conf
IGNORE UPDATES="yes"

10) AR AN A RZ A S B e, WT AT T B9 7 R R BB T AR linux SR 48 A N AZ AT A
BB

a. FEGmiELr ) linux PAZ deb A B AEBIFF BRI linux REGeH .
test@test:~/orangepi-build$ cd output/debs
test@test:~/orangepi-build/output/debs$ scp \
linux-image-legacy-rockchip-rk3588 1.0.0_armé4.deb root@192.168.1.xxx:/root
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range Pi H 7 F/iit PRI e A R 2 = BT B

b. ARG ERKBIT AN, #EC 22 linux NAZHT deb £,

root(@orangepi:~# apt purge -y linux-image-legacy-rockchip-rk3588

c. HZENIA FARHN linux WIZT deb .

root@orangepi:~# dpkg -i linux-image-legacy-rockchip-rk3588 1.0.0_armo64.deb

d. WEHEBIRE, BEENZHKIBESR G A

root(@orangepi:~# reboot

4.5. P& rootfs

1) 1247 build.sh J{IA, /30 sudo ALK .

test@test:~/orangepi-build$ sudo ./build.sh

2) %% Rootfs and all deb packages, X5 [7 %4,

Choose an option
Compile image | rootfs | kernel | u-boot

U-boot package
Kernel package

Rootfs and all deb packages

Full 0S image for flashing

3) BHEEFIF RS

| Choose an option |
Please choose a Board.
orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3 il
orangepi3-lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AWB859A eMMC USB3
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI
orangepizero3 Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT GBE SPI
orangepizero2w Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT SPI
orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi4-lts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepisee Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VGA
orangepi5 Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C NVMe 1
orangepicm5-tablet Rockchip RK3588S octa core 4-16GB RAM USB3 USB-C WiFi/BT
orangepisb Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C WiFi/BT eMMC
orangepispro Rockchip RK3588S octa core 4-16GB RAM GBE USB3 WiFi/BT NVMe eMMC
orangepismax Rockchip RK3588 octa core 4-16GB RAM 2.5CBE USB3 WiFi/BT NVMe eMMC
orangepi5plus Rockchip RK3588 octa core 4-32GB RAM 2.5GBE USB3 USB-C WiFi/BT NvMe eMMC |
<Select> <Exit>

4) SRJGHEFE rootfs AL,
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range Pi H 7 F/iit PRI e A R 2 = BT B

| Choose a release package base |

Select the target 0S release package base

bookworm Debian 12 Bookworm
bullseye Debian 11 Bullseye
focal Ubuntu Focal 20.04 LTS
jammy Ubuntu jammy 22.04 LTS

5) ARG IEFEHRARIRAL,
a. Image with console interface (server)? i~ %55 28 W 545, A LB .
b. Image with desktop environment %7~y 5 [0 K515, AFLLECK,

| Choose an option

Select the target image type.

Image with console interface (server)

Image with desktop environment

6) W R IFEIR S w815, @A) LUk FE % P Standard MR ASEL & Minimal i,
Minimal WA T5i2E f #4425 L Standard A/ R 2 CRASEE 5 K15 A E % FE Minimal
WA, FABRE RABRNBEE L, Mo EARNT) .

{ Choose an option |

Select the target image type.

Standard image with console interface

Minimal image with console interface

7) G0 S G B SR I RS () B A50A 7R LR R R I AR 22, H AT Ubuntu Jammy 3
B4 XFCE F1 Gnome i 521f , Ubuntu Focal H 4E#" XFCE %[, Debian Bullseye
T B4y XFCE F1 KDE 5[, Debian Bookwork T %4 XFCE £ .

| Choose a desktop environment |

Select the default desktop environment to bundle with this image

Gnome desktop environment

Xfce desktop environment

{ Choose the desktop environment config |
Select the configuration for this environment.

base configuration

SR JE AT LA % 22 R BN AR . I BE % T (] 2R i
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range Pi H 7 F/iit PRI e A R 2 = BT B

| Choose desktop softwares to add |

Select which kind of softwares you'd like to add to your build

3dsupport 3dsupport
browsers Browsers

chat Chat

desktop tools Desktop tools
editors Editors
internet Internet

multimedia Multimedia
office Office
programming Programming
remote_desktop Remote desktop

<0k> <Cancel>

8) ARG L& UG Y1 rootfs, FwiFERTHRNIIE 015 BB 40 R B
a. rootfs {7,

[ 0.k. ] local not found [ Creating new rootfs cache for jammy]
b.  gmiEAE T rootfs R4 BIAF A% o

[ 0.k. ] Target directory [ external/cache/rootfs |
c. P4 rootfs R4 LI 44T .

[ 0.k. ] File name [ jammy-xfce-arm64.f930ff6ebbac1a72108a2e¢100762b18f.tar.1z4 |
d. G A BRI TH)

[ 0.k. ] Runtime [ 13 min ]

9) #E g A LI rootfs R 46,
a. jammy-xfce-arm64.f930ff6ebbac1a72108a2e100762b18f.tar.1z4 /& rootfs [f] &

AL, ZFS BRI SON:

a) jammy 7~ rootfs [ linux KATHRAIZEAY

b) xfce KR rootfs NEMFRAIZEA, WFA cli WFRIRRFEMEA.

c) arm64 F N rootfs FIZEAZRAY,

d) f930fféebbac1a72108a2e¢100762b18f & i rootfs 2% (K] FT 45 i AF AL 1K A
2R MDS FE A, R BRI L rootfs AL A RLINAIZR, T
LIXRAMEA AL, G PR A 228 1 X A MDS S 7 (B R BT 2 15 75 22
T PE rootfs.

b. jammy-xfce-arm64.f930ff6ebbac1a72108a2e¢100762b18f.tar.lzd.list %] 1 |
rootfs 23 I T A AT AL L4
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range Pi H 7 F/iit PRI e A R 2 = BT B

test@test:~/orangepi-build$ Is external/cache/rootfs/
jammy-xfce-arm64.f930ff6ebbac1a72108a2e100762b18f.tar.1z4
jammy-xfce-arm64.f930ft6ebbac1a72108a2e100762b18f.tar.1z4.current
jammy-xfce-arm64.f930ft6ebbac1a72108a2e100762b18f .tar.1z4.list

10) 4R 75 EH rootfs 7F external/cache/rootfs T DL A71E, ARG PF rootfs Hit
SHERSRIELSE, ASEHITHRE, WMIFEHEONEB S E
external/cache/rootfs T A2 {5 L&A 247 Al FHIN rootfs, WIAREHEREMEH, X
FER] DA 48 KB I T 3 PRI [A]

4.6. Mk linux 812

1) 3247 build.sh A, 12400 sudo FUH .
test@test:~/orangepi-build$ sudo ./build.sh

2) %% Full OS image for flashing, A5 4-.

| Choose an option |
Compile image | rootfs | kernel | u-boot

U-boot package
Kernel package
Rootfs and all deb packages

Full 0S image for flashing

3) IFEFIF RS
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range Pi H 7 F/iit PRI e A R 2 = BT B

| Choose an option |
Please choose a Board.
orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3 il
orangepi3-lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AWB859A eMMC USB3
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI
orangepizero3 Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT GBE SPI
orangepizero2w Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT SPI
orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi4-lts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepisee Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VGA
orangepi5 Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C NVMe 1
orangepicn5 _Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C |
orangepicm5-tablet Rockchip RK3588S octa core 4-16GB RAM USB3 USB-C WiFi/BT
orangepisb Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C WiFi/BT eMMC
orangepispro Rockchip RK3588S octa core 4-16GB RAM GBE USB3 WiFi/BT NVMe eMMC
orangepismax Rockchip RK3588 octa core 4-16GB RAM 2.5CBE USB3 WiFi/BT NVMe eMMC
orangepi5plus Rockchip RK3588 octa core 4-32GB RAM 2.5GBE USB3 USB-C WiFi/BT NvMe eMMC |
<Select> <Exit>

4) SRJGHEFE rootfs MZEAL,

| Choose a release package base |

Select the target 0S release package base

bookworm Debian 12 Bookworm
bullseye Debian 11 Bullseye
focal Ubuntu Focal 20.04 LTS
jammy Ubuntu jammy 22.04 LTS

5) ARG IRFEBRARIIRAL,
a. Image with console interface (server)3 i~ %55 28 W 545, A LB .
b. Image with desktop environment %7~y 5 [0 K515, ARFLLECOK,

| Choose an option
Select the target image type.

Image with console interface (server)

Image with desktop environment

6) W IFEIRS w515, @A) LUk FE % P Standard MR ASEL 3 Minimal i,
Minimal WA T5i2E B #0425 L Standard A/ R 2 CRASEE 5 K15 A E % FE Minimal
WA, FABRE RABRNEE L, Mo EARNT) .

Choose an option

Select the target image type.

Standard image with console interface

Minimal image with console interface

7) SRR G R S T RO BRSO T R B R AR 2R, H ET Ubuntu Jammy 32

270



range Pi H 7 F/iit PRI e A R 2 = BT B

B4 XFCE F1 Gnome i 521 , Ubuntu Focal H 4E#" XFCE %[, Debian Bullseye
F # 4ty XFCE #l KDE #1fi, Debian Bookwork £ Z4E4* XFCE M.

| Choose a desktop environment |

Select the default desktop environment to bundle with this image

Gnome desktop environment

Xfce desktop environment

{ Choose the desktop environment config |
Select the configuration for this environment.

base configuration

SR JE AT LA % 22 R BN AR R . I BE % T (] 2R i

| Choose desktop softwares to add |

Select which kind of softwares you'd like to add to your build

3dsupport 3dsupport
browsers Browsers

chat Chat

desktop tools Desktop tools
editors Editors
internet Internet
multimedia Multimedia
office Office
programming Programming
remote_desktop Remote desktop

<0k> <Cancel>

8) MNJE M= UG YmPF linux Bif%, ZmiFEi) RERAE T :
a. 164k Ubuntu PC 9w PR 8T, 22384 Rid 12 75 Z 03T .
T %K u-boot A linux WAZHIYERY (W C& 827, WA BEHAR) .
9w u-boot YL, K u-boot 1] deb H.
P linux Y505, AR linux AHOCHT deb .
#1/F linux firmware [ deb 1,
|/ orangepi-config I E.[¥] deb 1.
HIEAR L SCREIR) deb £
WSR2 9w 1% desktop fEi1%, b=HME desktop #HICHT deb £l
i. A rootfs = CA%AF, WRKAZAE, WEFHE rootfs, WR AL

@ oo Ao o
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

7, WHEEREREH.
joo BERTIAE BT deb B2 rootfs HH
XEAS TR AR AIAS R R B B AR — LR e I, PB4 ) 4 R4,
Bl RANMESE.
WIGHFIESE S, IR X, BRI extd.
. PR G E 4P 1 rootfs ¥ D1 BB 143 X A,
SR 5 B BT initramfs.
S5 ¥4 u-boot [ bin SCAFEN dd ar B A BIEBZ .

=

°© B B

9) wiksEB G IR =i T RIS B

a. IR BRI A7 IO A
[ 0.k. ] Done building
[ output/images/orangepicmS_1.0.0_debian_bullseye desktop_xfce linux5.10.160/or
angepicm5S_1.0.0_debian_bullseye desktop xfce linux5.10.160.img |

b. G EAE I 1]
[ 0.k. ]| Runtime [ 19 min |

c. EREHMFHAENGS, (M TR e Jofl BE A ks, ol LEIT

a9 LR -

[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepicm5
BRANCH=legacy BUILD OPT=image RELEASE=bullseye BUILD_MINIMAL=no
BUILD_DESKTOP=no KERNEL_CONFIGURE=yes |
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range Pi H 7 F/iit PRI e A R 2 = BT B

5. Orange Pi OS Arch £ %4 F i BH

5.1. Orange Pi OS Arch &% &R &L,

Thee OPi OS Arch Gnome Wayland
HDMI &R OK
HDMI &4 OK

USB 2.0 OK
USB 3.0 OK
FIEMO OK
25G MO x2 OK
Wik O OK
FAN K55 OK
RTC OK
eMMC OK
GPIO (12pin) OK
UART (12pin) OK
SPI (12pin) OK
12C (12pin) OK
CAN (12pin) OK
Camera x 4 OK
LED 4T OK

TF 53} OK

AR/ OK

GPU OK

NPU NO

VPU OK
TRRb 5 OK
& TR OK

5.2. WEPICAERURREFIMAIENITTTE
D) et S AT A I S X

273



range Pi H 7 F/iit PRI e A R 2 = BT B

2) AT E .

2 Wired

$ Bluetooth { Night Light

D Dark Mode & Airplane Mode

3) #RJ5 1k F] Region & Language %17
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O range Pi F /" Fit

GRYIT IR AT A R 2 =] BT

=
% : Region & Language x
© Power The Langu ing s used for interface text and web pages. Formats are used for
numbers, da nd currencies
&) Displays
@ Mouse & Touchpad Your Account
Language
B Keyboard : r:g 9 N
& Printers Formats :
imited State
B Remowable Media
o Color
(B Region & Language
+ Accessibility
2 Users
¥r Default Applications
® Date & Time
I About
e
4) % J5i%#% Language.
| 4
& > Reglon & Language x
o v The language setting s used for interface text and web pages. Formats are used for
numbers, dates, and currencies
El Displays
@ Mouse & Touchpad Your Account
Language
B Keyboard : "I'I‘Eu bl N
& Printers Formals 5

8 Removable Media

S

Color

B Region & Language

=

Accessibility

Users

1]

Default Applications

Date & Time

B @ =®»

About

5) MRJEIEFDIE

Imited State
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(5 range Pi 1]/ T/ YT AT A R 7 RO AT

English Linkted States

il i

6) PR )G K Select.

English i ates

RiE v Gl

7) 25 s Logout.. S R4, HEBIEARS.
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range Pi H 7 F/iit PRI e A R 2 = BT B

| Q Settings H Region & Language =

o Language and format will be changed after next login
“ONver

G|

Displays
Mouse & Touchpad

Your Account

Keyboard

Language 3

i

Printers

Removable Media Formats
o8 Color
B Region & Language

.
o Accessibility

1

Users

Default Applications

e %

Date & Time

About

8) PRJE Al UG B R H AR S ST .

&

Q EAES

9) A5 feitx-im Al feitx-configtool,

[orangepi@orangepi ~]$ sudo pacman -S fcitx-im fcitx-configtool
R feitx-im HF 3 AR
B EEE community

1) fcitx  2) feitx-qtS  3) feitx-qt6
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range Pi H 7 F/iit PRI e A R 2 = BT B

AR (BRA=20iEE ): 1

10) R J5FTJF Feitx Bt BFEF

11) ZRJE75 N Google & 4t Nk
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6 range Pi JH /" T} YT AT A R 7 RO AT

WAZRER

WAZ sEEE W Mo

i g T  =<4]
hnEFR LB (FE)
iRiE (FE)

HEHE
CEFLMES

BEWAE

12) SRJEHATAT AT IF— A Zamill ol R SR NE, 3T &), AR ERIAIE R 4
AL, BATAT L@ Cerl+Space tREESEKUIH L H ST, R IaBiaER A

iTo
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(:5 range Pi 1]/ T/ YT AT A R 7 RO AT

orangepi@orangepk:-

ni hao| ‘
1459 247 3.0 4. JE 5.0 ‘
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range Pi i/~ Fit

YT AT A R 7 RO AT

6. Android 13 24 H){F Ui EH

6.1. T.SZHFHI Android iiA
Android iz 4 LTS
Android 13 Linux5.10
6.2. Android IIREERCIEFH

IngE Android 13

HDMI &7~ OK

HDMI &4 OK

USB 2.0 OK

USB 3.0 OK

FIEMO OK

25G MM x2 OK

WikEO OK

FAN K53 OK

RTC OK

eMMC OK

GPIO (12pin) OK

UART (12pin) OK

SPI (12pin) OK

12C (12pin) OK

CAN (12pin) OK

Camerax 4 NO

LED /T OK

TF RJE3) OK

AN OK

GPU OK
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range Pi H 7 F/iit PRI e A R 2 = BT B

NPU OK
VPU OK

FERbL R OK

I 1AWNR OK
Chromium FEfRLAR OK
HDMI CEC IhfE NO

6.3. ADB KJfE 5%

6.3.1. USB OTG & #7513

FFRMRA 24 USB 80O, Ko T B A KARER USB # OS2 87 Host IR,
N HF Device 2, 45— USB2.0 #:0 X 37 #F Host .

T P B 1
@:_ X957

USB OTG # A BRIAA Host R, 7] AR RE: RAREAL% USB %%, tRE(f
il ADB FZEFaTI# 4 Device A .

1) B 64T Settings.

1216 S ©

Q Search apps

B a ¢ @ -
Calculator Calendar Camera Chrome Clock Contacts
Explorer File: Gallery Music Play Store Search

Sound Recorder Video wiringOP

2) SXJ515FE About tablet.
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5

' range Pi JiI ' it TR A B BR O 7] BRI AT

1217 8 © ]

= Security

Screen lock, Find My Device, app security

I Privacy

Permissions, account activity, personal data

® Location
On - 1 app has access to location

Passwords & accounts
Saved passwords, autofill, synced accounts

Google

Services & preferences

System

Languages, gestures, time, backup

(o] Screenshot

Screenshot

i} About tablet
orangepiSpro

3) SR )5 H BbR 2 X i 7 Build number .42, H 2| You are now a developer!
IFEN o
1218 6 @ [}

< About tablet

ALIUIUIU VeI SIVI
12

Device identifiers

IP address

Unavailable

Wi-Fi MAC address

To view, choose saved network

Device Wi-Fi MAC address

Unavailable

Bluetooth address
Unavailable

Up time
41:33

Build number You are now a developer!
rk3588s_s-userdebug 12 SQ3A.220705.003.A1 Eng.uﬁngepl.zﬂzl122hE|EESE-k

4) A5 mdrIR Bl E—Z ., 14% System.
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' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

1219 8 © ]

= Security

Screen lock, Find My Device, app security

@ Privacy

Permissions, account activity, personal data

® Location
On - 1 app has access to location

] Passwords & accounts

Saved passwords, autofill, synced accounts

G Google

Services & preferences

@® System

Languages, gestures, time, backup

(0] Screenshot

Screenshot

] About tablet

orangepi5pro

5) SR JG i #¢ Developer options.

12220 8 © B
- System
@ Languages & input

C  Gestures

o Date & time
GMT+00:00 Greenwich Mean Time

& Backup

g System update
Updated to Android 12

2 Multiple users

Signed in as Owner

{} Developer options

4 Reset options

6) #x/Jr1k3| USB OTG Mode Switch 7155, FTHFIFRVI#A Device 3, KHATFXR
P1#: 4 Host B3,
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range Pi H 7 F/iit PRI e A R 2 = BT B

12218 © [
&  Developer options Q
Use developer options ‘D

Quick settings developer tiles

Debugging

USB debugging

Debug mode when USB is connected

@
USB OTG Mode Switch Q
a»
a»

Open: Device mode; Close: Hostmode

Wireless debugging

Debug mode when Wi-Fi is connected

Disable adb authorization timeout

Disable automatic revocation of adb authorizations for systems that have not reconnected within the default (7 days) or user-configured (minimum 1 day) amount of time.

Bug report shortcut

6.3.2. {HFEIELEE: adb 7k
4) AR BT USB AX A KL .

5) )52 USB OTG BV A 774 USB OTG YJ# device .

6) SAIF M USB 244 A BUR A JF R B BB USB 4 11k (i A
TypeC AIRLTFRHLIER) -

7) £ Ubuntu PC %% adb T H.,
test@test:~$ sudo apt update
test@test:~$ sudo apt -y install adb

Q) 1 N A AT LA B IRBE ] ADB % % .
test@test:~$ adb devices
IList of devices attached
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

S63QCF54CJ  device
test@test:~$ Isusb
Bus 003 Device 006: ID 2207:0006

9) #RJ57E Ubuntu PC _Fi#id adb shell 5t 7] L& 5% 3 android R4: 1 -
test@test:~$ adb shell

console:/ $

10) Tﬂ?fﬁé%%ﬁﬁﬁ Al’ldl”oid 2 \é}ﬁ o
test@test:~$ adb root
test@test:~$ adb remount

11) ARG8T DAL S SO 21 Android R4 T .
test@test:~$ adb push example.txt /system/

6.3.3. fFHMNZZER adb iFik

fEFMZE adb JTofE USB A% 24 8 LR E B ra AT R AR, TR @81 P48 ok
e, FTUERFRATRRMNELEE USB TEMECLERT T, RFERK
FERIRE IP Huht, JETHZERE.

1) #fifr Android &%) service.adb.tep.port % &4 5555 ¥ 115 .
console:/ # getprop | grep "adb.tcp"
[service.adb.tcp.port]: [5555]

2) iR service.adb.tep.port A B E, T LU T 1 a2 B N 4% adb H%m 15
console:/ # setprop service.adb.tcp.port 5555

console:/ # stop adbd
console:/ # start adbd

3) #£ Ubuntu PC _F %% adb . H..
test@test:~$ sudo apt update
test@test:~$ sudo apt install -y adb

4) #RJE1E Ubuntu PC _IEE X% adb.
test@test:~$ adb connect 192.168.1.xxx  (IP M B EBBCATF RIR K 1P #udh)
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

* daemon not running; starting now at tcp:5037
* daemon started successfully
connected to 192.168.1.xxx:5555

test@test:~$ adb devices
List of devices attached
192.168.1.xxx:5555 device

5) #XJ51E Ubuntu PC _iE 1T adb shell 5 A] LA & 5% £ android R4t .

test@test:~$ adb shell

console:/ #
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range Pi H 7 F/iit PRI e A R 2 = BT B

7. Android 13 JERS B 45 1% 5 15

7.1. P Android 13 K5
1) B MEE =R BE AN A T4 Android 13 58S H 7046 K 46 E

2) Android 13 JFRE )G R4 T 85 )G, ERfA T MDS R 25 1B,
RBAIER, TEEH N IR

test@test:~$ mdSsum -¢c mdSsum
Android_13.tar.gz00: i€
Android_13.tar.gz01: i€
Android_13.tar.gz02: i€
Android_13.tar.gz03: i€
Android_13.tar.gz04: i€
Android_13.tar.gz05: i€
Android_13.tar.gz06: i€
Android_13.tar.gz07: i€
Android_13.tar.gz08: i€

3) WG it 2N 2SS IR, AT IR

test@test:~$ cat Android_13.tar.gz0* | tar -xvzf -

7.2. %P Android 13 KRS

1) B 562 40 1% Android13 VRS 75 B () #AE A

test@test:~$ sudo apt-get update

test@test:~$ sudo apt-get install -y git gnupg flex bison gperf build-essential \
zip curl zliblg-dev gee-multilib g++-multilib libc6-dev-i386 \
lib32ncurses5-dev x11proto-core-dev libx11-dev lib32z1-dev ccache \
libgl1-mesa-dev libxml2-utils xsltproc unzip

test@test:~$ sudo apt-get install -y u-boot-tools

2) VRS make.sh FiRHIA, WIS
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

-B: %1% uboot

-K: Zi¥ kernel

-a:  Yw1¥F android

-F: % uboot. kernel A1 android

-M: £ rockdev H 3% FAR T X 54
-u: FTEAE R 2] LLE shif) e 3 5 45
-b: FREH KREL S

I

3) %Pk uboot. kernel. android JF47 40 i 2 7] LAUJE 3l () 56 B2 B4R

test@test:~$ c¢d Android_13
test@test:~/ Android_13$ ./make.sh -FMu -b orangepicmS5 --gapps

4) GRS IRUR £ ATED T 1S B

ook rkimageMaker ver 2, [ F#sdckxck
Generating new image, please wait...
Writing head info...

Writing boot file...

Writing firmware...

Generating MD5 data...

MD)5 data generated successfully!

INew image generated successfully!

Making update.img OK.

Make update image ok!

5) F&AE AR S 2 TLE rockdev/Image-rk3588s_t [ 5% . .+ update.img
AR TF R eMMC J3 31515

test@test:~/Android 13$ cd rockdev/Image-rk3588s_t
test@test:~/Android_13/rockdev/Image-rk3588s t $ Is update*
update.img
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range Pi H 7 F/iit PRI e A R 2 = BT B

8. OpenWRT ZH Zifi F 1. BH

8.1. OpenWRT kR4

OpenWRT fiii4s LLAE:S

v22.03.4 Linux5.10.110

8.2. OpenWRT & {EFM,

Thie OpenWRT
USB2.0 OK
USB3.0 OK
3pin Wik H 0 OK
TF ERE3) OK
2.5G PCle MO X2 OK
1000M W O OK
P LR AT OK
LED T OK
RTL8821CU USB P& OK
RTL8723BU USB M-k OK
FAN Km¥:H OK
eMMC OK

8.3. B—RBBENT & rootfs

1) ZBE—JA3) OpenWRT RSl 2 AT resize-rootfs.sh A 31T rootfs [ %%, I
HYy R5Ea=HBhE R

2) BRAGE LB df-h 72 KREE rootfs HIK/N, WA B (TF £

eMMC 5# NVME SSD) sZfpii—3, Uil 3y &iziT 1L

root@OpenWrt:~# df -h
Filesystem Size Used Available Use% Mounted on
dev/root 14.8G 14.7G 91.6M 99% /
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

tmpfs 495.5M 6.1M 489.4M 1% /tmp
tmpfs 512.0K 0 512.0K 0% /dev
/dev/root 14.8G 14.7G 91.6M  99% /opt/docker

8.4. BRARGHIFIE

8.4.1. BB OER
1) F5eTE e DR R T LS R S O R T T

2) OpenWrt RAERINZLL root H P HEN S, SoRFtmmuw

BusyBox v1.33.1 (2021-10-24 09:01:35 UTC) built-in shell (ash)

OpenWrt 21.02.1, r16325-88151b8303

=== WARNING!

There is no root password defined on this device!
Use the "passwd" command to set up a new password
in order to prevent unauthorized S5H logins.

root@openkrt: /# |:|

8.4.2. B SSH BR R4

EVER, 7£ Orange Pi CM5 [ OpenWrt 244, ERiAK LANO TJkM OB E
X WAN OZhéE, FTHARMEO LANT Al LAN2 BB A LAN OZhek. 2304
LAN1 O34T ThEE IR
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range Pi H 7 F/iit PRI e A R 2 = BT B

WANL] LANI[] LAN2[]

1) %6 AR T 0 LANT VR A T, DU L A 9 1 g Jd i DHCP
FRELE] 1P ik

2) BRIAB T LAN 11 IP 2% &~ 192.168.2.1 7, it DLt ik e i m] DA S 3] A
192.168.2 J=k 1) P Hihik

3) WAR AN 23 Ubuntu 5248, A APAT T 1472l SSH Bk R4, B4
i LB B T DA S
test@ubuntu:~$ ssh root@192.168.2.1

4) SRR R GRS~ B s
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range Pi H /" Fiit GRINTT R AT A PR =) U A

orangepi:~$ ssh root@l92.168.2.1

BusyBox v1.35.0 (2023-04-09 12:27:46 UTC) built-in shell (ash)

=== WARNING!

There is no root password defined on this device!
Use the "passwd" command to set up a new password
in order to prevent unauthorized SSH logins.

root@openWrt:~# [

5) LR H 2 ) Windows R 4E, A LLZ% Windows T SSH 2 & F I &R — /1T
IR T AT B 5%

8.4.3. BF LuCl EHAH

HER, 7F Orange Pi CM5 [ OpenWrt 24+, BRiAK LANO TR ORE
B WAN C3h88, R4 O LAN1 A1 LAN2 FRE N LAN O3hfg.

WANL] LANI[] LAN2[]

1) B MZRERNR T/ LANT E20 i g, DL i i) X 1 BE i ik DHCP
SREL S 1P bl
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range Pi H 7 F/iit PRI e A R 2 = BT B

2) BRIAAR T/ LAN O IP j2 % By 192.168.2.1 1, JiT LA B B fii 7] DL 3 B 3 DA
192.168.2 F=k (1] 1P itk

3) AEH N A 2SR N TP kit 192.168.2.1 5 A LU sk LuCl B 1

<« C O 8 192.168.2.1/cgi-bin/luci/ &

4) OpenWrt RGERNREA WEFMH, U EZE N TEFAGHT, &)
Ja Fr i s E TR

¢} A F=E2 192.168.2.1/cgi-bin/luci/ ca -

Docker AR s it B

FigEEH!
EFIRETE, 54 root BRIESFRELAGEFEHITERA.
W&
%
= OpenWrt
=3 Orange Pi CM5
2a ARMvS Processor rev 0
BinEs rockchip/armvs
EWHRRAS OpenWit 22.03.4 r20123-38ccc47687 / LuCl openwrt-22.03 branch git-23.093.57104-ce20b4a
PRz 5.10.110
ZRithE 2024-07-08 05:57:22
EfTHE Oh 10m 4s
FIImE 0.02, 0.07, 0.07
wiF
e 3.65 GIB/ 3.84 GiB (95%)
2EE ﬁmiB 13.84 GiB (7%)
i 3.72 MiB / 3.84 GiB (0%)

8.4.4. T wa BEAMEFL IR

EHER, £ Orange Pi CM5 [{] OpenWrt 244, ERiAK LANO Tk O E
B WAN O ZhEe, F TP/ O LANT fl LAN2 B2 & A LAN O IhRS.
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range Pi H 7 F/iit PRI e A R 2 = BT B

WANL] LANI[] LAN2[]

1) %6 M IERER T 0 LANT VR T, DU L 9 1 g JdE i DHCP
FRELE] 1P ik

2) BRIAR T 19 LAN I 1P 52 3 BN 192.168.2.1 19, Ft UL L B oG m] DL 3R R 31 LA
192.168.2 J1 =k 1) TP Hiuhik

3) AEH N b Y gs Fh s N TP bk 192.168.2.1 5 RS LU SR LuCl At 1

<« O 8 192.168.2.1/cgi-bin/luci/

4) ESHUER) “HRF” — ik “Aig” JF S digtA
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range Pi H 7 F/iit PRI e A R 2 = BT B

Docker ~ [HR55 ~

AEEEE !
ERREES, 535 root AFREERLERE A,

Zim || EE

Openlrt login: l

6) i\ 44 root RIA] & 5
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range Pi H 7 F/iit PRI e A R 2 = BT B

ord defined on th

d to set up a ne

8.4.5. ¥ Ip Hikk+¥w 055 REFL N

HER, 7F Orange Pi CM5 [ OpenWrt 24+, BRiAK LANO TR ORE
B WAN C3h88, R4 O LAN1 A1 LAN2 FRE N LAN O3hfg.

WANL] LANI[] LAN2[]

1) B 56 EIERAR T (1 LANT 120 s A R4 11, BAAE R ) 1] 11 g Ji i DHCP
SRIE) 1P Hdik

2) BRI T LAN [ IP /2 % B N 192.168.2.1 11, JT LA B B fii A] DL 3 B 3 b
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range Pi /7 Fiit YN BRA = AT A

192.168.2 1k i) IP Mtk

3) SR W 2S5 N 192.168.2.1:7681 [ 7] & 5% OpenWRT i) 2 i

o C O 8 192.168.2.1:7681

OpenWrt login: root

3-04-09 12:27:46 UTC) built-in shell (ash)

"FREEDOM

8.5. T4 4TE% LAN O IP Hublk i 5

1) 7& OpenWrt R+, /4t T — 247 L H uci, €] IR J7 HUXS C B S
FIN AT B, A, MIERFIEZE, ﬂééﬁﬂwﬁfﬁﬁé EN =P DU

2) EARMEAH LN ar S 3REUM LS BOE, % B L B S A2 /ete/config/network, TJ LA
& 7 network.lan.ipaddr iX — I [¥){H /& 192.168.2.1
root@OpenWrt:~# uci show network

network.lan=interface
network.lan.device="br-lan'
network.lan.proto='static'
network.lan.ipaddr='192.168.2.1'
network.lan.netmask="255.255.255.0'

network.lan.ip6assign="60'

3) ARJEH LT a2 12 04 network.lan.ipaddr X — i
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

root@OpenWrt:~# uci set network.lan.ipaddr='192.168.100.1'

4) SRR LT a5 s, RIS A\ B BT
root@OpenWrt:~# uci commit

IR R TP Muht 5 B B 1 — 2 B SURTh
root@OpenWrt:~# cat /etc/config/network

config interface 'lan'
option device 'br-lan’
option proto 'static'
option netmask '255.255.255.0'
option ip6assign '60'
option ipaddr '192.168.100.1'

5) i@ ubus HE 4%, ubus K HULIHIE S % B 5 XY
root@OpenWrt:~# ubus call network restart

6) BEEF, HIAMATTLUES] LAN D) IP £.4 /2 192.168.100.1
root@OpenWrt:~# ifconfig br-lan

br-lan Link encap:Ethernet HWaddr FE:55:13:A3:EF:E7

inet addr:192.168.100.1 Bcast:192.168.100.255 Mask:255.255.255.0
inet6 addr: fd60:c4cd:1033::1/60 Scope:Global

UP BROADCAST MULTICAST MTU:1500 Metric:1

RX packets:0 errors:0 dropped:0 overruns:0 frame:0

TX packets:3 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen: 1000
RX bytes:0 (0.0 B) TX bytes:370 (370.0 B)

8.6. & root ZHL I F1E

8.6.1. HETMmASITBR
1) B4E1E RGBT 5N passwd root, 2 HILUL FHER{SE, M AT LU A0 2
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range Pi H 7 F/iit PRI e A R 2 = BT B

BCERERS, 17T BRI
root@OpenWrt:/# passwd root
Enter new UNIX password:

2) FE PR EHMNE RS, M A S i IR B 4 R A]
Retype password:

3) BRI RN R

passwd: password for root changed by root

8.6.2. iEit uCl FEATBS
1) HhS%% 5 LuCl EEFHE N OpenWRT )% H 5

2) PRJEZ T I )P BB R Y
a. ESMEFHE “RGE” BIOF A
b, FERG NI, P CEER I A

FiREEE!
IR BRI, & root

L7

L)
1=
ns
2 ARMv8 Processor rev 0
BinEs rockchip/armvg
|ifladio: OpenWrt 22.03.4 120123-38ccc47687 / LuCl openwrt-22.03 branch git-23.093 57104-ce20bda
PIRZARAS 5.10.110
AHERT(E] 2024-07-08 06:00:35
i=fTaE Oh 13m 18s
EgmE 0.13, 0.09, 0.07

A=
EM 3.65 GIB / 3.84 GIB (95%)
2EE ﬂf‘ﬂlﬁ /3.84 GiB (7%)

c. fE Tab JUAIEH “BEHABER” LI
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range Pi H 7 F/iit PRI e A R 2 = BT B

AFREE !

EmsTE  |SSHimE  SSHEME  HTTP(S)iAE

I EHERED

EMinAaEEERES

=55

A

b

3) BEUFRAF I 25 5 5
a. fE R M “BRNER” POE TS B CBUE RS CRAN 2
(EySCL VAN R : BRI f N V1 B S E N Y ST NS D)
b. ity “fRAE” RIVATORAEHTIE U RS

FGEE |
EFEEEDE, 2 oot APESEEUER T ER.

BT SSHiAE  SSHEEH  HITP(S)

BRHEEE o
BRI EEREE
2]
SR <3 [ ees— )
o=EEE = \

HE: BT M “BIAERD” BFXHEEF, [FEREAREERE .

4) HEMEBRIIZ G, Sl REFEDEREBURITY” KIFAE, B 3 OpenWRT
R L LV e
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range Pi H 7 F/iit PRI e A R 2 = BT B

AiBEEG !
EFREEE, B4 oot BREEEELIERENFER.

IBEETIE  SSHIAE SSHESE  HTTP(S)iAE

IR

EdnAieENEERES

=3

HELEE

8.7. USB Ok

8.7.1. TEMAAT NHEE USB FAtEix &
1) 5% U £L4d N\ Orange Pi &K USB £ 1+

2) AT T I A AR B 2 sdX HIHH T U R0 )

root@OpenWrt:~# cat /proc/partitions | grep "sd*"
major minor #blocks name
8 0 15126528 sda

3) {8 mount @4 AT LUK U SH:3E/mnt ., ASEELREEE U SR s 7

root@OpenWrt:~# mount /dev/sda /mnt/
root@OpenWrt:~# ls /mnt/
test.txt

4) HHS5E)RIEE df -h dr S BIRE AR U S H0A B S DU EE S A

root@OpenWrt:~# df -h | grep "sd"
dev/sda 14.4G 187.2M 142G 1% /mnt

8.7.2. TE LuCl BH S EE USB A&
1) BH50K UL (BeE L efiEk &) @id USB2.0 &8 2T Kk
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range Pi JH /" T} YT AT A R 7 RO AT

2) ARG TEIRE S LuCl B R B LuCl & P AL

3) RJAAE LuCTEHS T, il “ RE->HEH0R 7 HEEEE A EC E 5 i

OpenWrt =5~ =& - Docker

FiEEEN!

EFRIREEL, 5 oot
RE
%
FE OpenWrt
n= Qrange Pi CM5
2R ARMvS Processor rev 0
BinEs rockchip/armvg
Bk OpenWrt 22.03.4 r20123-38ccc47687 / LuCl openwrt-22.03 branch git-23.093.57104-ce20b4a
DIz 510.110
At E 2024-07-08 06:01:15
=i TtEl Oh 13m 58s
FramE 0.06, 0.07,0.07
W=
TEH 3.65 GiB / 3.84 GIB (95%)
2EH ﬁMiB /3.84 GiB (T%)

4) SR JE 2R T 00 BT I — N A
a. EHEHHSERRERT FHERE “EBL7
b. EERA T, EF W7 IS TN

e

EEFEREEHA A RRTIUENSH

BR &8 HH= MRS HEhE MHEE

H i} fa=3
UUID: 84173db5-f293-235a-95¢6-28613cc s auto = = i ET
(ldev/mmeblktp1, 64.00 MiB) fmntmmehletod defully % = ‘_’ |
VUID: f313567-9f1-5a54-9598%5ba130b4a864 ) auto oriian = - -‘ we
(idevimmeblkip2, 2961 G d (extd) el R = =

| #m |

c. B LN I 5 B S
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5

' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

R - X
BAE  ERaE

UuID | - 7RiE UUID L& -
O s | WiET VUID MASEEmE S TEREsias

B |- RIS -
O mEiss  NETSRET A EEENEETiERERiSE
BE  FE
© ZisEa KBS (Fl,;, /dev/sdal )

H}

BEER |- EEE -

9 iz=iEsnEsEs

A BE

d. ARG DA AR EE Sl %
a) Ak “e|ah”
b) fEH R E UUID — ik £ sePri AR 45 /devisda (R H 11X
e SUEED
o) EHEHEA—ETEE BN, FFEANEHESINERESR, KR
/mnt H 3860, HE BRI
d) REsdith A “RE” &

B - X
-/ /

=HEE  ERES
uuIiD | CE4B-C491 (/dev/sda, 5948 GiB) -
@ wnmiss . WET UUID ﬁﬁxzcmamngatnﬁm o (4]

(ERRTATEER (/)
YE38hE overlay B (1 ol

/mnt

5) MIn Bl B N AR E T, IR T A AT “RAFFRRLA N
AR
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range Pi H 7 F/iit PRI e A R 2 = BT B

BEa
ESTFNEESEAARSRSIIUSHSN
(== 1] = MR HEE S
H ] =3
UUID: B4173db5-fa89-e35a-95c6-28613cc79%ad . auto | E———
/ el = B
e tcartol i1 motmmebkipt % defauls = B == |
UUID: fi313567-e5f1-5a5d-0895-3ba 130042864 auto F
/ iefaul = = mpe
(ldev/mmcblk1p2, 29.61 GiB) (extd) debE == 5 |
- p— auto - — =
Ld UUID: cedb-c491 (/devisda, 55.48 GiB) imnt fab defaulls & = e |
TR

OEHEATRE . AEKETSHBIRSAEES | LIRIEEN RAM. 59 SR TEetRE | EhaAE T RAM TSRS,

=1 4

| == | == |

6) fRAFERAT VAR “ DEBKSUERR” 1, ARG D8

BRSNS
NHES s ol EEH HEESE
fdeviroot / 26.93 GiB/ 29.25 GiB 1.04% (310.21 MiB)
tmpfs #tmp 767 GIB/ 768 GiB 0.06% (4.69 MiB)
tmpfs Idev 512.00 KiIB / 512.00 KiB 0.00% (0 B)
fdeviroot foptidacker 28.93 GIB/ 2925 GiB 1.04% (310.21 MiB) \ AR |
fdevisda fmnt 59.46 GiB / 59.46 GiB 0.00% (540.00 KiB) \ X |
fE<7)

EBEFERESENAARRTNUSENSH

8.8. USB JG£& M=l

H AT ) REHT A USB Bk -R i s, HAl A5 ) USB ok Kk
AT, W R ICVR (8 At /5 ZER A B ) USB o2k MR 3K A)

75 e

1 RTL8723BU
S 2.4G WIFI+BT4.0
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range Pi H 7 F/iit PRI e A R 2 = BT B

2 RTL8821CU -
Y HE 2.4G +5G WIFI
T H BT 4.2
3 RTLS8S11
Y HE 2.4G +5G WIFI

8.8.1. f#H USB LM £i&E®E: WIFI # S 51k
1) 4 USB £ M3 NI R AR USB i 11, 4SR5 4E F RS T Rk F .

2) RGRshEl)E, sl Mg > Jogk HEARE oL WiFi Fm.

| 192.168.2.1/cgi-bin/luci/

OpenWrt & - =#-  Docker

SFipEE |
MRRETS, A root BRREEBLIRR T ER. S

s
X
£

BiFFa

3) OpenWRT RAERIA M TLLIC B 2 Master #5230, X BN T 7 (845 N R AIRAE,

FATRERIN I T LE LR R

TER

Y iTEﬂ,iMACBUZH 802.11acaxbgn

WEAEO
=B SSID: OpenWit | #30: Master
W CERE T
SEEis
e MAC iih E2 EEEs BRI R
FAIEES

4) PRJE R U A4 T A RAE R E AL

306



range Pi H 7 F/iit PRI e A R 2 = BT B

TEHER

Generic MAC80211 802.11acaxbgn . [T
R radiol B = BN |

CiERia
a5 MAC it il g EMERREER

FarEe \

==an - ] =

5) RXJa ridy B LA E R WiFi .

AIREENE !
ERBRESE. B oo BREEEELUER IS

TR

Generic MAC80211 802.11acbhgn

& radiod
g {5185 7 (2 GHz) | 5% ? Mbit's

Bzl
s MAC Ht =il o] e

=zm )

6) SRJE L R I B os AT A WiFi #Aos,  IX  d AE SR ) WFT $4
AL IANPIZE FEHIRER: WiFi .
- g::ﬁ ssiD wE ot 855D e \

4 58Bm N S R 4 Master EB:9F80.DF4F:3F WPA2 PSK (CCMP) AR

4 59dBm iy _rangep 153 Master E8.9F:80.DF 4F:40 WPA2 PSK (CCMP) TR
60 dBm i 149 Master AD4DADALT231 WPA2 PSK (CCMP) TR
A 67dBm VST 60 Master 50EA03ABI01A WPA2 PSK (CCMP) TR

H

7) PRJE SR AR W] IR 1 A, AN B s (AL B A A B R
iy R 1%Hl

TEFEANARI : "xunlong_orangepi_5G"
BEARE
@ RTINS RIR AT, °

FHEOEE  wwan /

#7223 BSSID
@ (x23/BSSID X £2:

4F:40 HIRIEE , FARHEE SSID HREANE.

esmiaRs | Wallwan 2 want:
@ itn = ST IR EmeiR— R, FELmESTRTEE,

—_—
i f—=3
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range Pi H 7 F/iit PRI e A R 2 = BT B

8) Ra P T AF, s MR RIE LT,

F4ENIS: B "xunlong_orangepi_5G" (radio0.network1)
RERE

BE #3L: Client | SSID: xunlong_orangepi_5G
— dBm TEFXE

Femsnes | 29 |

== f&iE i
T | AC v 36(5180Mhz) v| BOMHz v

BATRIE | BHRA v |- HATHE: FAT

O EERraETE. & =2 3R . 2 (F.

ROEE

ENAE FERe SREST  WLANEF
B =R
ESSID | xunlong_orangepi 56

Bssi

9 wIAPIFCLEN M, Al REFEIMA 54 BN 7E R

FigEEg !
SEAEEE, 55 oot HEAEEEUERTI AR,

LR
Bodd ot M = EEB =
CiERna

s MAC iirht Eih =Sngs AR

100 ARINERS] WiFi # b5, SIS ER.
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range Pi H 7 F/iit PRI e A R 2 = BT B

TR
7 Generic MACB80211 802.11acbgn o
it {EIE: 48 (5.240 GHz) | JE: 2625 Mbis == Rl & |
SSID: xunlong_orangepi_5G | #3{: Client = - T
ol =110 BSSID: 1C:BF.CE:D9.D2:60 | JSE: WPA2 PSK (CCMP) =7 il **
SiERs
(2] MAC i Fill ESEE  EERAEEE
234.0 Mbit/s, 80 MHz, VHT-MCS 5
- VHT-NSS 1
ZEFim "xunleng_erangepi 5G" (wlanD) ERSFBIDEARIE -60 dBm 117.0 Mbit's, 80 MHz, WHT-MCS 3,
WHT-NSS 1

=R - | =]

8.8.2. f#F] usB L&MW KEIEE WIFI # & HE
1) ¥ USB L4 M -F4H N JT & AR ) USB 3 11, 2R J58: FHES T & .

2) RGANEM, Al Mg > Bk AL WiFi BB S .

| 192.168.2.1/cgi-bin/luci/

OpenWrt

SFipEE | =
MRRESG, 4 root BRRESHIIRIPEITER. .

s
X
£

=3 ARMvS Processor rev 0

SiFTe rockehipfarmve

3) OpenWRT RS ERIN [T LR AL & /& Master #5520, X BN T AN REAE,
BATR BN TC 2R B

TR
. Generic MACB80211 802.11acaxbgn
# radiol eyt
REAELS
=Bz SSID: OpenWrt | #5(: Master
Lot T
CiEgii=
e MAC Hithh Eih EEigs BRI R
EAIEEE

4) PRJE R U A T A RAE R E AR
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range Pi H 7 F/iit PRI e A R 2 = BT B
FoEEHER
& rodic Z;;;;%MACSMﬂ 802.11acaxbgn == |T|
SEEIS
g MAC it B ZEngE B R REE

EaAEe \

mﬁmﬂ-iﬁigml

5) RJa midrA M #m 24

TR
= Generic MAC80211 802.11acaxbgn
# radio0 : g
WERHE
CiEEiis
Pleg MAC b Fill (E5nEE piicE dr g E ST

6) fEF AR T WAEE T, RAWESHI T EFR.

IRIRZC NI,
iREEE

ik

Jufs

SN =

b7 [| #85%: Master | SSID: Open'Wrt
— dBm R

FEmEnEs | 28

== == feE ==
T ¥esize N v || 24GHz ~ || 7 (2442 Mhz) ~| 20MHz ~

seFEERIERY 802.11b R
O IriEkiEE TSR E TS EIRM 802 11b BRI AT R, EERREERNENT , SESARETEAE
PEE. BUESTREER 802 11b IEE,
EAfERIE | ExEUA v |- SR
@ ERcnsThE, RLETERDER BT as s n AR AT,

7 AREE BORE > HHRE +, B ER BAR AP , ESSIDCEZ M
LRAFR)E N OpenWrt , M2535 %€ Y wan
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N

s range Pi F it

YT AT A R 7 RO AT

EOES

EHIEE | TEES  MACIEHE SERIEE WLAN SiF

=

ENRAP

OpenWrt

WMM 20

docker: g
lan: g
wanb: gt

'S BB R ETE I,

Bz BEIE S R s EEIEE,

o ST VT vy s QoS, MIEFwEIEERSEIRFS 802.11a/802.11g,

8) ARGk BORE > B&REE 1, INHEHEEEE WPA2-PSK ; (L4535 1)

A3NY

W E N password
EORkE

Bilies TaA=Rs

MAC 173 =ZiZ= WLAN ZiF

ME | WPA2-PSK (Bdit) @

g | am

= password

|

9 DLEWERMRE, A lmA T RE, 2B R
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N

7 range Pi F /" Fit

YT AT A R 7 RO AT

EN&E

EHEE  TERe MACHE SHES  WLANE]

0= | WPA2-PSK @E=at) v
=3 =kl v
=48 | password [+

3021w EEMRF | BER v

01z BETER

EFEHAENEE (KRACK)
TE

ERWPS —EmEERE  TF
WPA(2)-PSKIWPA3Z-SAE

st 802 11w, 0 : mwlwifi %

O EUEERToETEN EAPOLKey IISEHISE | SENESHEEES

SHEESHENE  ARESEnENEREE | SERERERSREeIET .

100 2R )5 s WA T A1 ORAEFRRLA A543 e BN 52 A

TR
Generic MAC80211 802.11acaxbgn
# radiol 4 et
REREE
S S$SID: OpenWiri | #3L: Master
_fiert #2087 T FERNER
CiElins
i MAC Hirht G} ESmES
TEFEE

11D RO #A s B S B an B
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range Pi H 7 F/iit PRI e A R 2 = BT B

FFEH !

HAREER. B oot BRREEELIEPEHERE.

TR
B Generic MACB0211 802.11acaxbgn 4 o (T
_fii {EiB: 7 (2.442 GHz) | i38: 7 Mbit's == | & |

— SSID: OpenWirt | &2: Master = |?|
: BSSID: 35:TA-DE-E3:0:05 | S8 WPA2 PSK (CCMP) = °
BiEEhS
L MAC ihizk Eill EEngEs R R

oo SCBIEES

12) SR 545 P T WL B 48 20k 2 SSID 1) WiFi BEAT #E8:, IR 5t T B R

11:04 all =
 ®H FEREM gRiE
TR D
v/ OpenWrt a= (0

8.9. B 1T RERMHE

8.9.1. 7EAUuEIT opkg L&
1) B 7 ) SR A B .51 2

root@OpenWrt:/# opkg update

2) FREEAFIER
root@OpenWrt:/# opkg list

3) wAIEE A

root@OpenWrt:/# opkg install <f4% #%>
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range Pi H 7 F/iit PRI e A R 2 = BT B

4) BE DL A
root@OpenWrt:/# opkg list-installed

5) EIEEAT
root@OpenWrt:/# opkg remove <44 x>

8.10. OpenWRT EH FH LK MHH

FEEHNHAA, WEd OpenWRT KB HE R EHITRE.

8.10. 1. BE RS HRHBEIIER

1) ESEHENBAT R B
a. WD “RGE” EWIOF A EEA
b. RGBT, B8 CRER” If R drEEA

OpenWrt  t&- =% - Docker- WS- WE- gat- BN e

FIEEHP!
HAIREEN, 54 oot

wE

R
EHE
HE
2R £ ARMvS Processonev 0
EiT¥Es rockchip/armvg
EMHRRA OpenWrt 22.03.4 r20123-38ccc47687 / LuCl openwrt-22.03 branch git-23.093.57104-ce20b4a
PR 510.110
AR E] 2024-07-08 06:06:00
=TT Oh 18m 43s
FIgmE 0.00, 003, 0.05

AF
T 3.65 GiB/3.84 GiB (95%)
e ﬂmiB 13.84 GB (7%)

2) e IR L, T B s, SRECTH P8R
a. TEBMHELE) “BME” B, sy “EFIIRT , REATH RS
b. £ Tab Ui, midi “ATH” , &FHZLHATHERMFE
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range Pi H 7 F/iit PRI e A R 2 = BT B
c. BHEMHIA B E
wHe °

ZHZ(E:
9% (28.94 GiB) \
EiEEE: TEHEERNE BAE

WAL Be | | wraEEE URL. mi| [ == || tenea | m=okg.
BT LuCl EhEf:

» EJM;J—”_ e
EET e\

| EESR 1100, 27174 »
FraEn 7. K flin%
(.ipk)
A64xiat 13 504 KiB ::1;:2( provides support to deploy limited |Pvd access services to e

8.10.2. ZEHMHLRHI

1) PAZEE AL “luci-app-acl” A1
a. f£ OpenWRT M 844 448 B A 1 T, &L o 07 4 48 10 %0 16 HE IF 4 A
“luci-app-acl”
b. EHEARFIRF AT LUEE] “luci-app-acl” A EHFIRAS . B KN L
AR E R, NG ml =¥
Qe

=E=(E

58% (28.94 GiB)

v i TErREsS HBRiE
luci-app-ac| B EpHasEReE URL. wh | | =Emm. || e S opkg...

27 LuCl EhiFE
e2diE 23 %

OH | B =5

EEET 13, 13

KB ik Fih (ipk) g \

luci-app-acl git-21.194.67617-f74b0Ec 414 KiB LuCl account management module l S
luci-i18n-acl-en git-23.090.61754-f7134d4 1.25KiB Translation for luci-app-acl - English l =23 |
luci-i18n-acl-zh-cn git-23.090.61754-f7f34d4 1.90 KiB Translation for luci-app-acl - &&= (Chinese Simplified) l S

c. WEMILITHE, Ml “&3E” B
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8 luci-app-acl i¥i5
R git-21.194.67617-f74b06c
A ~3.32 KiB Bt

TR
LuCl account management module

FES ) 332 KiB TRlsssE 1 e, |

EHERTRIT B EEE

" S ophyg install iTIRRL..

e. WRSTRMIRARUTR
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IEERITRIT R B

Instslling luci-il8n-acl-en {(git-23.090.

54-£7£34d4) to roo

2303

oads.openwrt.org/releases/2

git-23.020.61754-T7F

=[]

2) EEBMA N ZE )
a. f£ OpenWRT M 844 448 B A 1 T, &L o 07 4 48 10 %0 16 HE IF 4 A
“luci-app-acl”
b. 1 Tab JUEFE sy “AIH”
c. TEHMEFIERFZER “luci-app-acl” B, JEEFPIREN “BRE”

nEe

EHE=E:
LA )
TEitRE: TEFERERNS: BE :
luci-app-acl| b= | A | BHTIE H tETEa B2 opkg -

\ EEST1-36, 1236

SHRER 773 Feh (Lipk)  fER

luci-app-acl git-21.194 67638-1d6053e 42 KB LuCl account management module

8.10.3. BERZMAERH

1) BB “luci-app-acl” 1
a. f£ OpenWRT M 844 44 B A 1 T, &L o 07 4 48 10 %0 16 HE IF 4 A
“luci-app-acl”
b. 7E Tab WHPik$f “ORE” , EnOZENRIMEHIER
c. RMIALM “BER” , RIRIESBRAHN M E A
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range Pi F /" Fit

DRI A AT A PR 7 Ui A

Wi

=R ——

A TertREria i -
I.ﬁiip-acl i | m| | BExvis . || LeweEa. || mSokg

= || BE| B

¥ \ e .
] EERT 11, #1
RSN 3

2]
Kb Cipk) A

| luci-app-acl git-21.194 67638-1d60563e

~42 KB LuCl account management module B I |
RaBR THHE, Md “BR” AW

d.

EREE luci-app-ac/

i git-21.194 67635-1d6053e
Fuhv: ~3.4 KB 222

faik
LuCl account management module

BRNEEER LR ER

e || B2 |

e. MERMEINE, SoRFmEanT

IEHAMTRT R EERS

REemoving package luci-app-acl from root...

*iA

2) B PSRRI

a. f£ OpenWRT M 844 448 B A 1 T, &L o 07 4 48 10 %0 16 HE IF 4 A
“luci-app-acl”

b. ff Tab HlikFmdr “ORE”

C.

ERMAYR P A ER “luci-app-acl” BAFAL, N “luci-app-acl” K
L E A FR )

wiHe

=iE=(E
95% (7.4 GB)
e TFotEEREa: B - )
luci-app-acl b= | WA | ESii == H EfEEES. . B opkg...
O | S | |Ef
faicEntn=)
HHEER hE S K (Lipk) fiiik

ELE luci-app-acl' B15E8. ()
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8.11. ffifH Samba P4&ILE

OpenWRT R W SCAF L 2 52 F BEA AN BAFERE, SambafINFS. Samba
REFRBVERLF, NFSHUMERERIL M. X7 EMHWindows & H P R,
HPUEFESamba.

1) #EA Samba [ £% 3 =2 (1) 5 2 U i
a. TEMIAZPRE] “BRE” LR AR
b, FEMRS TR RAE T, ik CMKILE” IR

2) &% Samba JIk 55 75 EL R U A4 1

a. TEMZILZRSHEF IR “ERRE” HaddA

b, BIRESLPRFE KRG @, WRBET “lan 07 Y5, WREN “Lan”
PILEH=

Samba Version 4.14.12

imtety

TirA
‘ wan: g*
fE wan6: g*
ERETERERE
0 =3 UHREEESY, B WiF LRSS A RERISITNET. RS ErRRRS ARkt
EHIEZ /0

@ g b, FTLUBTESERRS / O FERIANISSRRmEE,
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YT AT A R 7 RO AT

3) WEMBILERILEHF

a. (EMEZEILER) CEMRE” 1 “HEER” A Um” oRILE H sk
b. ELF T I AL Z SR AH N “mmt”
c. EHZEHFMWLT, EHRRELZMERME “7”7
d. Ak “AIRE” A RTFESITESHF
e. mMifi “REFNMA” , RAFEE
HEHR
WENEAENER, S EREREERRE bTEE
=ir B o R &M FEIT it ® o e B# VFS#  Apple Time-
- # @ Romt HPF i # 3 Ll FLRR = Time- machine X
2 EAEETrafige iR CHE 1S machine 2t ih (GB)
® B = L
1 3 REAINER g o =
/
I:l v v DBBE | 0777 | -
4. 55 "REAERT , REEE
S /
I =
4) window10 A3 M4 KI5 L=
7¥: fEwindows10 &4 T i/jdSamba, ILEFELEFAwindowl0 BE 2 )/53)

M A ELE, WRE3), LRHTOTRE.

a.

J& F Samba v1/v2 137 ]

a) #EN windows10 [ “F= i THIMR ”
P2 TR 2o (0 S s “HFE 7

o) TEREFMIIREFIEEE “JH HECCH Windows TiRE”

j:# »
e) lJ_:I‘T—J:‘T “Eﬁl—»”

i L H
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o R - ml
€ v @ > =RER > BE v b | ZEEiEs P
EHEET @ i « °
s Wl sees | ©2mesm windows 18 | sESssmEs
L ETALIEESE Windows RSHERF | UA=SES
PIZEH] Internet
SHSHERENEARE | RECRIEENERDTS R | SERES
¢ B e = :
. e [ Windows TsE - o x
AR FEFIEkE Windows Thag ]
Efsh. ESHIER i
¥ SEEA—FIE  FREERINE. SRR SEkEST
SR 1, IR RE B,
[ ®m [ (] Internet Information Services ~
[ | Internet Information Services EIFEEAT Web s
@ [ | Microsoft Message Queue (MSMQ) R&528
Microsoft Print to PDF — = b
D10} MuliPoint Connector | FIECEAETAE | LAHFRD s T |
O | ras E=EBEEERTSR(CMAK)
[ | RIP {smr=
SMB 1.0/CIFS SZ{HHE=E
O  Telnet EFE \
O | TP EFE 0
[ | Windows Identity Foundation 3.5
@ Windows PowerShell 2.0
@ [ | Windows Process Activation Service Ly

b.  #TH Windows10 F*J R 2% & 2,
a) #E windows10 [ “#5 il THiHR 7
b) FEFEHHRCIERE “ P25 A Internet”
o) REFTH “MggAttz= G
d) s “ERHEERE”
e) I “BRAMKI” 1 “ 3 ERITEN IR
0 A “DRAEES” , {RAF Windows10 H 25 & B B

4 SEETE - o

&« o M [& > mRIEE > R Intemet > RISHIRSEG > SRSSRS| v o | eepamEs »p

TR AR E AT S A
Windows SiFFrErmE M e E MR M EEE T, (RS S (B R,
= EHESTE)
FIEER
MECERERERT  MiEs ENALETRS LSt EiiTas . MESeRE S
A EEE L.

® SEREET
T REREE e A,
O FAREER

SHEHTEAS
EFESCHSHTEEESAT | R A r AR i B RS I TE.

@ BREEHTHRS
O A HTHAS

FEREE

EZ, Windows BEESEMEREETENISE. B2 URFEREHEN ERSERNAS %K
NS | METLA R AR R,

(@ F5iF Windows BERFHASRER
O ERAPEFINEREREIEATEN \

REHAA
SrrEy B
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5) WHETH)E, 7ERIFEEA b S A\OpenWrt BI AT 5 R L H R H P %A
root, M A K AR FA 15 8 1) 5% 0

£ T — » Hi#E > OpenWrt > mmt

EZ Forh
A

bin

> @ OneDrive - Personal
dev

> I R etc

» by
lost+found
mnt
opt
overlay
proc
rom
root

1 ATER s 4 ATER

8.12. zerotier {# F3 %8

OpenWRT R4 O & Tk T zerotier % F ¥4ij, {Ezerotier B M A1 B FIRM )G,
FEE P 3] LUEE Network IDE#EMA RS, BAASRIEW TR,

1) & % zerotier B M , M E X FE A&
Network->Create A Network, 1% —> 515X

$ : E F ‘:' T E P Download Knowledge Base Account Networks System API Community Logout

Create a Network to Get Started

@ ZEROTIER Download  KnowledgeBase  Account  Networks  System APl  Community  Logout
Your Networks REAREH
Networks: 1 e
Authorized Members: 0 / 50 NETWORK ID NAME T DESCRIPTION SUBNET NODES
Online Members: 0 8286ac0e47d53bb5 | happy_metcalfe 172.27.0.0/16 00
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range Pi H 7 F/iit PRI e A R 2 = BT B

2) R HEAMZSER] G U, WTHERRAEI R B AL, IXREII B 287 5
FUAN 7 ZE IR
Basics Network ID

8286ac0e47d53bb5

Name

happy_metcalfe

Description
Access Control
PRIVATE PUBLIC @
Nodes must be authorized to Any node can become a member.
become members Members cannot be de-
authorized or deleted.

3) Az RO B AT DL E Sk BB, AR 172.27.% %

IPv4 Auto-Assign

Auto-Assign from Range

10.147.17* 10.147.18* 10.147.19* 10.147.20*
10.144** 10.241** 10.242** 10.243**
10.244** 172.22** 172.23** 172.24**
172252 172.26* 172.28; >
172.2922 LT2:301% 192.168.191" 192.168.192*

192.168.193* 192.168.194" 192.168.195”" 192.168.196*

4) {£ OpenWRT % iy i N\ 1 T Ay 4 5 ol DUIN 2 b i 60 g 1) g 40U )= 38, Forp
8286ac0e47d53bb5 & _ETH B 2 i )R M K] Network ID

root@OpenWrt:/# zerotier-one -d #J3 311 zerotier 2% J7 Uit
root@OpenWrt:/# zerotier-cli join 8286ac0e47d53bb5  #H1  4%

5) fE &% N ifconfig A LLE B OV & A N6 1 ztksS4inm2 1% 7%, 1P Hulk ok
172.27.214.213

root@OpenWrt:/# ifconfig

ztks54inm?2 Link encap:Ethernet HWaddr F6:4E:DE:BF:D8:52
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inet addr:172.27.214.213 Bcast:172.27.255.255 Mask:255.255.0.0
inet6 addr: fe80::e82f:d0ff:fe5a:867e/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:2800 Metric:1
RX packets:18 errors:0 dropped:0 overruns:0 frame:0

TX packets:48 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen: 1000
RX bytes:1720 (1.6 KiB) TX byte81 (8.2 KiB)

6) TEH— G W& F2ede zerotier 27 i (B4R LL Ubuntul8.04 4D , $AT T Ififn
DRAT 2R, LIRS R F B F
test@ubuntu:~$ curl -s https://install.zerotier.com | sudo bash

7)  HJHJEHRYE Network ID I EHLEIEM, 0] LA 2| D4 3B E zerotier 73
1) ip bk, BEHFiZ Ubuntu PC A1 OrangePi R1 Plus LTS 4b T [Fl— Jajdsk M &, P& 1T
PLE HiEfE

test@ubuntu:~$ sudo zerotier-cli join 8286ac0e47d53bb5

test@ubuntu:~$ ifconfig

ztks54inm?2: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 2800

inet 172.27.47.214 netmask 255.255.0.0 broadcast 172.27.255.255

inet6 fe80::5cel:851f:fe2b:6918 prefixlen 64 scopeid 0x20<link>

ether f6:d:87:68:12:cf txqueuelen 1000 (LA M)

RX packets 0 bytes 0 (0.0 B)

RX errors 0 dropped O overruns 0 frame O

TX packets 46  bytes 10006 (10.0 KB)

TX errors 0 dropped 0 overruns 0 carrier O collisions 0

8) MR 2 i 2 75 P LAIEAS

root@OpenWrt:/# ping 172.27.47.214 -1 ztks54inm?2
PING 172.27.47.214 (172.27.47.214): 56 data bytes

64 bytes from 172.27.47.214: seq=0 ttI=64 time=1.209 ms
64 bytes from 172.27.47.214: seq=1 ttI=64 time=1.136 ms
64 bytes from 172.27.47.214: seq=2 ttI=64 time=1.203 ms
64 bytes from 172.27.47.214: seq=3 ttI=64 time=1.235 ms
~C

--—- 172.27.47.214 ping statistics ---
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4 packets transmitted, 4 packets received, 0% packet loss

round-trip min/avg/max = 1.136/1.195/1.235 ms

9) zerotier HAthH H Ar %

root@OpenWrt:/# zerotier-one -d #J5 3] zerotier 2% 7 Uiy
root@OpenWrt:/# zerotier-cli status R B HE R R 55 IR 2
root@OpenWrt:/# zerotier-cli join # Network ID  #/I A\ 4%
root@OpenWrt:/# zerotier-cli leave # Network ID  #52 H [ £%
root@OpenWrt:/# zerotier-cli listnetworks #771] HH X 4%
OPENWRT DEVICE REVISION="v0"

OPENWRT RELEASE="OpenWrt 22.03.4 r20123-38ccc47687"
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9. OpenWRT JEHE i) 4m P8 7 1=

9.1. T#, OpenWRT JEHL

1) BT F iR a2 3 openwrt-22.03 7 32 AH%

test@test:~$ sudo apt update

test@test:~$ sudo apt install -y git
test@test:~$ git clone https://github.com/orangepi-xunlong/openwrt.git -b openwrt-22.03

2) OpenWRT ACRY N #0058 Jm = B8 N R SCPF RIS Sk

test@test:~/openwrt$ s

BSDmakefile Config.in include Makefile README.md scripts toolchain
Config feeds.conf.default LICENSE package rules.mk target tools

9.2. 4wk OpenWRT Y%

1) Hoe 23 N HX Lo CH AT T 7 Ubuntu20.04 _F45 15 5 22208 T H1IK
ML, IRAE AR B R S8 Bk, TR AR B B AT AR LD

a. J7ik 1 (AR 22 B AR B ) i 2 R BT«
test@test:~/openwrt$ sudo ./install_dep.sh

b, T3V 2. ELAEAE N I A A2 2R M
test@test:~/openwrt$ sudo apt update

test@test:~/openwrt$ sudo apt install -y ack antlr3 asciidoc autoconf \
automake autopoint binutils bison build-essential \

bzip2 ccache cmake cpio curl device-tree-compiler fastjar \

flex gawk gettext gcc-multilib g++-multilib git gperf haveged \
help2man intltool libc6-dev-i386 libelf-dev libglib2.0-dev \
libgmp3-dev libltdl-dev libmpc-dev libmpfr-dev \

libncurses5-dev \libncurseswS-dev libreadline-dev libssl-dev \

libtool Irzsz mkisofs msmtp nano ninja-build p7zip p7zip-full \

patch pkgconf python2.7 python3 python3-pyelftools \

libpython3-dev gemu-utils rsync scons squashfs-tools \

subversion swig texinfo uglifyjs upx-ucl unzip \
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vim wget xmlto xxd zlib1g-dev

2) #AJG AT /scripts/feeds update -a Fll./scripts/feeds install -a T %4 i €2

test@test:~/openwrt$ ./scripts/feeds update -a
test@test:~/openwrt$ ./scripts/feeds install -a

3) SRJE LA OrangePi CM5 FBC B SCAH

test@test:~/openwrt$ cp configs/orangepi-cm5-rk3588_defconfig .config

4) PRJEIAT T 1 1Y) i A A C B AR R

test@test:~/openwrt$ make defconfig

5) AT AT AR 1 openwrt YGY

test@test:~/openwrt$ make V=s

6) iFSERUA, BURE T AR

test@test:~/openwrt$ tree -L 1 bin/targets/rockchip/armv8/
bin/targets/rockchip/armv8/

—— config.buildinfo

—— feeds.buildinfo

F—— openwrt-rockchip-armv8-xunlong_orangepi-cm5-ext4-sysupgrade.img.gz
—— openwrt-rockchip-armv8-xunlong_orangepi-cmS5.manifest

F—— openwrt-rockchip-armv8-xunlong_orangepi-cm5-squashfs-sysupgrade.img.gz
F—— packages

—— profiles.json

—— sha256sums

version.buildinfo

1 directory, 8 files
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10. PR3

10. 1. AP FMEHHE

JRA H¥

BT

v1.0 | 2024-07-02

FIHRRRA

vl.l | 2024-07-04

1. Linux: RK3588 {47 RKLLM KAEAY [ vk
2. Orange Pi OS Arch 4t 1% F i B4
3. Android 13 J5RS 19 13 77 12

vl.2 | 2024-07-10

1. NPU Hf# FH 7 vk
2. RK3588 i HE KK IE

vl.3 | 2024-07-19

1. OpenWRT Z &t FH ki #H
2. OpenWRT YA 14 13 15 i

10.2. BBREHHE

H ¥

BT

2024-07-02

Orangepicm5_1.0.0_ubuntu_focal server linux5.10.160.7z
Orangepicm5 1.0.0 ubuntu jammy server linux5.10.160.7z
Orangepicm5_1.0.0_debian_bullseye server linux5.10.160.7z
Orangepicm5 1.0.0 debian bookworm server linux5.10.160.7z
Orangepicm5_1.0.0_ubuntu_focal desktop xfce linux5.10.160.7z
Orangepicm5_1.0.0_ubuntu jammy_desktop xfce linux5.10.160.7z
Orangepicm5_1.0.0_debian_bullseye desktop xfce linux5.10.160.7z
Orangepicm5_1.0.0_debian_bookworm_desktop xfce linux5.10.160.7z

Orangepicm5_1.0.0_ubuntu _jammy_server linux6.1.43.7z
Orangepicm5_1.0.0_debian_bookworm_server linux6.1.43.7z
Orangepicm5_1.0.0_ubuntu jammy_desktop xfce linux6.1.43.7z
Orangepicm5_1.0.0_debian_bookworm_desktop xfce linux6.1.43.7z

OrangePiCM5_RK3588S Android13 v1.0.0.tar.gz
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* WIgERRA
2024-07-04 Opios-arch-aarch64-gnome-opicm5-24.07-1inux5.10.160.img.xz
Opios-droid-aarch64-opicm5-24.07-1inux5.10.160.tar.gz
* WIgERRA
OrangePiCM5_RK3588S Android13 v1.0.1.tar.gz
* T3 gms
2024-07-19 openwrt-rockchip-armv8-xunlong orangepi-cmS5-ext4-sysupgrade v1.0.img.gz

* WIRRRA
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