SEAWAY s ciuso #RAT

www.haiwei.tech

S EAWAY

SeawayHyper V1.0 3l
AIRE

WA E45: SeawayHyper V1.0-20250829
MiEXF % : RK3588 SeawayHypervisor

MR BEHI: 20254208 H 29 H

WA R RS

RIS (1t ) RHERAT

Seaway Technologies Co. Ltd



g

SENVAY st s Fiasamas

www.haiwei.tech

At w4 G H#
IR TR I FRTE R FRTERR 2025.08.29
HIZA F X




PE AR

SEAWAY s ciuso #RAT

www.haiwei.tech

—. Wi BAY

B5iE SeawayHyper V1.0 f3EATIRE, #AMEEEDRER DR BURfEHia
EMER BT E W EER, R RS A R TAE IS .

)5 87N

e it | Bk E

- RK3588 FFRAR. ik 4G/5G #Z. BELLADEIREEAML. USB FRIRL. ¥
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[root@localhost pubimge]# 1s -1h RK3588 NJ 20250826
-rw-r-——r-—. 1 root root 4.2G Aug 26 16:40 RK3588 NJ_ 20250826
[root@localhost pubimge]# I

ﬁ$(1q: root@SeawayHype;;::Ifree " used shared buff/cache available

Mem: 7.0G1 223M1 33M1 273M1 6.7G1
Swap: [¢]:] 0B
root@SeawayHyper: ~# I

o[ ] Tasks: 44, 52 ; 2 running
1[ FEEEEEEEEEEEEEEEEEEEEEEEErrri ] 1100.0%]  Load average: 1.16 0.85 0.43
Mem[ || ] Uptime: 00:07:02

1

Swp[

=. WhiEE

i SeawayHyper V1.0 #%t, CAN SMAOEENE. IMU #0485 42
PR, USB - i1 (4G/5G #4580 MK, USB3.0 411K, USB-RTK Wi,

I 0 M. W 1 AN A
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g, s
1. ARBRYL =R
1.1 CPU EB#ilMk

1.1.1 RM &3 B

XNXAAE ARM X225 X1t ThEEXX
DS root linux X IESITIT
XX %X 1. root linux RXIEEB1T ;

2. NELFRNER

cat /etc/os-release

5 LTS (Jammy Jellyfish)"
OIZIENAME Jammy

ENX rt-thread, X% rt-thread sZ1TIER ;

root@SeawayHyper:~/SeawayHyper# cd bin/
root@SeawayHyper:~/SeawayHyper/bin# ./hvisor zone list
zone_1d cpus | name |
1] root-linux |
6 | rtthread |
|

o,

status |
running |
running |

XIEA SR RNEREBIT, RXRAE DR,
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ROXXES pass

1.2 N F B

1.2.1 BSAFELIEER

XXAE #XANFELEEEENREXKX
MXX#iig Hypervisor 5 Guest BEiE #E351T
XX %X 1. REBEHEXTREATFXIERN Guest VM :

FCE Guest A FIXIKNXI s XHECE X4 : FEHFKAFERNX

ENX 256MB

hvisor@48eeee {
no-map;
reg = <0x00 Ox480000 ©x00 ©x800000>;

nonroot@40000000 {
no-map;
reg = <Ox00 ©x40000000 Ox0() Ox10000000> |

FCE Guest B FIXINX sk MXHEEX# « FHEHFKAFRNX

EX 1GB.




SEAWAY s ciuso #RAT

www.haiwei.tech

hvisor@4g8eeee {
no-map;
reg = <0x00 Ox480000 Ox80 OxBOeLeo>;
¥

nonroot@400000800 {
no-map;
reg = <0x0e Ox40000000 ©x0e ©x48008000>;

15

2. FF Hypervisor EX Guest. VM FXNXAESEC ;

SRENXEE T RNEAFEAIE Guest A 1 Guest B,

£ #1 Guest VM AEENX/E, XTHREFEXZE®S ( Linux &KX
Y free -h ), FANEXENRIBAGTERNSEX XX G ERXELE

BRI (256MB 2 1GB) —24,

XIHEAX 2 Hypervisor X &EEMIRIENNXEE, XARAEFER/NENXTL S

EAXBNTE, HEEXNABERNXTNEESRHATRF,

XXX % XXX, Hypervisor BuIhiXEXHHE T XXERRAEARN,

BEXNABXENANGFSERE—, ek,

2 gin:
talinux login:
talinux login: r

prog-id=9 op=LOAD
g-1d=10 op=L0AD
pid=315 uid=0 old-auid=4294967295 auid=0 tty=(no

audit(16679 : rog-id=11 op=LOAD

audit LOAD
op=LDAD
op=UNLOAD

free shared buff/cache available
116.0M 8.5M 53.7M 153.9M

root@ZCu102-petalinux:~# I
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ZCU102-petalinux login:
ZCU102-petalinux login:
ZCU102-petalinux login:
ZCU102-petalinux login:
Password:

Login incorrect
ZCU102-petalinux login: root
Password:
72.865742] audit: type=1334 audit(1
72.868448] audit: type=1334 audit
73.324553] audit: type=1006 audit(
=4294967295 ses=1 res=1
73.353997] audit: type=1334 aud

73.359392] audit: type= 056

L

s

[

[ 73.357388] audit: type=1334 aud

[ )

[ 73.363056] audit: type=1334 audit(1667936030.056 prog-1d=12 op=UNLOAD

root@Cu102-petalin
root@zCu102-petalin
root@zCu162-petalin
root@ZCU102-petaln r -
total shared buff/cache available
Mem: 974.1M - 8.5M 53.6M 901.2M
Swan: 0 €
root@ZCU102-petalinux:~# |

1.2.2 stage-2 HEEH

XXRH&E stage-2 X&REEINEENX

XX g Hypervisor BRIz T & XK. Stage-1 XZR kST

XX# X 1. #ta{LFEECE Hypervisor B Stage-2 X%,
2. XIX—* Guest #¥Eihiiit7E Stage-2 XFHAIRGT X E,

3. XIMXNXNXZKEENY R 5 XANEE—E,

EEDES XXXEXNXR, FrX Guest #3EHbiliEX| Stage-2 XFKIEHAR

SR EXERRYTE N R
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XXIXR

XXX, Hypervisor #) Stage-2 X&RINAEIEHE, FAXNXAE Guest

W3R st AR R Y B H XU BR RO T8 EA B stb ik, FFANHA,

[INFO ©] (hvisor::arch::aarch64::zone:59)
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1.3 T BHI4L

1.3.1 ARM #5138 GICv3

RS ARM #7228 GICv3 ThAEXIX

XX A2 Hypervisor EXXHERANX GICv3 & NXERFIERI 15

XX # KX £ Hypervisor F#3a1tFHEERENX GICv3, FHITEIMEX log 15 2
XEX R XI7£ Hypervisor fJlog F%& £ GICv3 B log 5 &

ROXXES

1.4 Virtlo X%

1.4.1 VirtlO - Console

XXAR VirtlO — Console ThEEX X
XX 7112 1. root linux EH¥3ET ;

2. FEXMH check_virtio.sh
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XX # X 1. 3517 check virtio.sh

X 10.sh
5 zone config check pas
redirecting stderr to stdout

0: type
: type
type
type
48,

or .2
config

cpus name |
0 root-linux |
Tinuxz |

etObjectItem] Key
[ | GetObjectItem] Key
[cJISON_GetObjectItem] Key

Key

He}

at
running |
running |

object
object
object
ound in JSON object
in JSON object

51 in JSON object
‘pci_config! in JSON object

XIHA X R VirtlO — Console ##&a1E K TH

S pass

1.4.2 VirtlO - Block

XXAR VirtlO < Block IhAEXX

XX F1i2 1. root linux FEH351T ;

2. FEXMH check_virtio.sh

e 1. 3BT check virtio.sh

10
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3 tio.sh
one config check p
FEd1 recting stderr to stdout
D type
type 8,

Key i in JSON object
object
y in JSON object
Key ' in JSON object
Key v in JSON object
Key ich_ in JSON object
Key J
Key * in JSON object

L U
0 pm cum‘wg field found.
ling ioctl to start zone:

running |
running |

XIHA X R VirtlO — Block #1%41L % %h

S pass

1.5 Hypercall ¥

1.5.1 VirtlO #i54k

XXAR Virtlo #1%a1k3hREXX

O 1. root linux FH351T ;

2. FEXMH check_virtio.sh

XX X 1. 3BT check virtio.sh

11



https://check_virtio.sh/

SEMNWAY g (so FrmAT

www.haiwei.tech

3 tio.sh
one config check p
FEd1 recting stderr to stdout
D type
type 8,

Key i in JSON object
object
y in JSON object
Key ' in JSON object
Key v in JSON object
Key ich_ in JSON object
Key J
Key * in JSON object

L U
0 pm cum‘wg field found.
ling ioctl to start zone:

running |
running |

XIERXIR

X Virtlo #1141 Ih

XXX R

pass

1.5.2 FENFBT

XIXAR

FTE AR X

XX aTHE

Hypervisr 5 Guest IF %351

u

aq

XX# X

B Hypervisor [ Guest VM ;£ ANXISE FHHXNXEAE L,

REEES

XI7E Hypervisor [ log P EEIFHTEAR log 52

ROXDXES

ﬁEIE E & 7\1[:1 /G

12
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ing
g at 24.00MHz (virt).
mask: OxfFfffffffffffff max_cycles:

arch_timer
clocksourc

113.993321]
113.993876]
592 ns
113.994850] sched clock: 56 b1ts at 24MHz,
0] (hv a 491
113.997364] Lcnsole colour dummy devxce BOxZS
113.997787] Calibrating delay loop (skipped),

cp15 timer(s) runn

arch_sys_counter 0x588fe9dcO, max_idle_ns: 44079520

resolution 41ins, wraps every 4398046511097ns

value calculated using timer frequency.. 48.00 BogoMIPS (1p)=80000|
113.998717]
113.999210]
113.999677]
114.000376]
table entries:

pid_max: default: 32768 minimum: 301
LSM: Security Framework initializing
Mount-cache hash table entries: 16384
Mountpoint-cache hash[IN 0] (hvisor
16384 (order: 5, 131072 bytes, linear)
114.003245] rcu: Hierarchical SRCU implementation.
114.004635] EFI services 1 not be available.

114. 005173 smp:[IN 0] rqchip::

(order: 5

131072 bytes,

linear)

hv .

114.009200] Detected VIPT I cache on CPUl

1144009250, GICv3: CPU1: found redis
ributor 100 region 0:0x00000000fe6a0000

114. 009415 CPU1: Booted secondary processor

114. ] : Brought up 1 node, 2 CPUs

114

114.0

0x0000000100 [0x412fd050]

] CPU

features:

detected Pr\ \Ieged Acces= Hm,er

114.018479
114. 018955:
CPU features:
114.020299]
114.020860]

CPU features:
0] (hv
de(ecte : 32-
CPU features:
CPU features

detected: User Access Override
1:irqchip:: 91)
bit ELO Support
detected: Common not Private translations

detected: RAS Extensmn Support
114.0[IN 1] (hviso d 3:491)

1346] CPU features: detecte

114.022988] CPU features

dete(ted CRC32 instructions

Data cache clean tu the PoU not required for I/D coherence

1.5.3 ERIEAFBT

XIXAR

AR ETEATIREX X

XX aTHE

Hypervisor 5 Guest ;£ A F KrIhEE

B Hypervisor ;& R¥FE P HTFHNXNXIER

A{Cl US

X7E Hypervisor £ log & &Rk

F A FHETHY log

13
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XXX R BENBFRIEAITED log

NF 5] (hviso rch::aarchéd: :cp
133.392929] t Linux on physic

133.392950] Linux version 5.10.160

in for the A-profile Architecture 10.3

e Architecture 10.3-2021.07 (arm-10.29))

[ 133,399906] Machine model: rockchip,rk3588
133.399967] earlycon: uart8250 at MMIO32 uxOUCCC"
133.404115] printk: bootconso ]
133.406190] efi: UEFI

133.410286]

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
(1}
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
m
[
[
[

options

memory for node 'drm-cubic-lut@00000000': base 0x0000000|

1.5.4 B31IERL

XNXAAE rt-thread B X1iE % XX

XX a4z root linux IE 3517

R HMERNENG )

22(R&

O

KRR Jguestl sh
06:51:08
zone_1id

device redlrected to /dev/pts/8
name | status |
root-linux | running |
rtthread | running |

XXX R

1.5.5 RHAEHHL

14
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MXXAR rt-thread % XITheeXX
XX a2 root linux. rt-thread 1F&351T
XX # X root Linux X{TLL Féap4 :

./hvisor zone shutdown -id <zone_id>

root@eawayHyper:~/SeawayHyper/bin# ./hvisor zone shutdown -id 1
root@SeawayHyper:~/SeawayHyper/bin# ./hvisor zone list

| zone_1id cpus | name | status |
\ 0 | 0, 1| root-linux | running |
root@SeawayHyper :~/SeawayHyper/bin#

XIERXIR RE XML X M IEE

XXX 2 pass

1.5.6 BRHIIRER

XNXAAE root linux, rt-thread sE{TANX E EER
XX Fri2 root linux, rt-thread IF #5517
XXX root Linux s5fTIA T &4 :

Jhvisor zone list

root@SeawayHyper :~/SeawayHyper# cd bin/
root@SeawayHyper:~/SeawayHyper/bin# ./hvisor zone list
zone_1id cpus | name | status
0, | root-linux | running |
| rtthread | running |

iL
2
root@eawayHyper :~/SeawayHyper/bin# I

REEDES FE XM TIRETIRNIES

15
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OPES pass

1.5.7 REBRARE

NXRE Fo B AKX XINXIX
DS 1. root linux IEE351T ;

2. 171E 304 check version.sh

1. 1247 check_version.sh

N root@seawayHyper:~# bash check_version.sh
th §7 guestl.sh ...
B &M E TR
root@eawayHyper :~# [I

REEIES PR B hRA X XAk

e pass

1.61VC ML

1.6.1 E#] IVC A iZhssh

XXHAE T IVC Wiz X XX
DS root linux 1IE&351T
e 1. insmod ivc.ko EXHUTEREE R

16
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REEDES

ive XA BN

XXX R

pass

1.6.2 VM HAHEH K IVC fR&#4Ti8E

XXRHE XA Ive iR XX T E XX
XX 112 1. root Linux IE&:351T

2. rt-thread =17
XX %X 1. A0 ive.ko X ;

2. 5BiT481B X FHI/root/clktool AY guest.sh 3Tt

2. Xf7./ivc_demo send #p45,

17
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root@SeawayHyper:~# insmod ./1lvc.ko
root@SeawayHyper:~# ./ivc_demo send

ivc_demo: starting

lve_1id: 0, max_peers: 2

ivc_demo: zone® sent: Hello from zonel, message #0
ivc_demo: Round Trip Time = 672 us

ivc_demo: zone® received: Hello from zonel, message
ivc_demo: [PASS] message matched!

ivc_demo: zone® sent: Hello from zonel, message #1
ivc_demo: Round Trip Time = 665 us

ivc_demo: zone® received: Hello from zonel, message
ivc_demo: [PASS] message matched!

ivc_demo: zone@ sent: Hello from zonel, message #2
ivc_demo: Round Trip Time = 665 us

ivc_demo: zone® received: Hello from zonel, message
ivc_demo: [PASS] message matched!

ivc_demo: zone@ sent: Hello from zonel, message #3
ivc_demo: Round Trip Time = 664 us

ivc_demo: zoneO® received: Hello from zonel, message
ivc_demo: [PASS] message matched!

ivc_demo: zone@® sent: Hello from zonel, message #4
ivc_demo: Round Trip Time = 667 us

ivc_demo: zone@® received: Hello from zonel, message
ivc_demo: [PASS] message matched!

ivc_demo: zone@® sent: Hello from zonel, message #5

XIERXIR

Root linux . rt-thread WX &R Th

XXX R

pass

2. BHEIBHERLGEBS ¢ VMO Root Linux)

2.1VM 244 B E ¥ T H£E SeawayHyper Tools

2.2.1 VM G122 5mE

et

VM X2 5 EZhEEXIX

XIgife

Root linux RN IE®EET

O

A

&O

18

sZ(BAHMERXEXXBEX), XEHEN r-thread
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hvisor.c:197 - [cJSON_GetObjectItem] Key 'gits_size' not 'd in JSON obje
gits fields in arch_config.
hvisor.c:283 - [cJSON_GetObjectItem] Key 'pci_config' not found in JSON obj

pci_config field found.
Calling iloctl to start zone: [rtthread]
char device redirected to /dev/pts/9
| cpus name | status |
0| o, root-linux | running |
1] 2| rtthread | running |
root@eawayHyper : ~/SeawayHyper# cd bin/
root@eawayHyper :~/SeawayHyper/bin# ./hvisor zone list
cpus | name | status
0, 1| root-linux | running
| rtthread | running

zone_id

1
2
root@SeawayHyper :~/SeawayHyper/bin# [

S rt-thread B Zh X2 H B IE #5517

e pass

2.2.2 VM B3 51k

XIXAR VM EX &= 1E3h8ENX X

XX 112 Root linux ZRXIEEE{T

XXX ZZ(RanbE R NEXNXHBEX)EN vm

hvisor.c:197 - [cJSON_GetObjectItem] Key 'gits_size' not f d in JSON obje

gits fields in arch_conf
hvisor.c:283 - [cJSON_GetObjectItem] Key 'pci_config' not in JSON obj

:15 WARN pci_config field found.
:15 Calling ioctl to start zone: [rtthread]
:15 char device redirected to /dev/pts/9
zone_id cpus | name | status |
0, 1| root-linux | running |
2| rtthread | running |
root@eawayHyper:~/SeawayHyper# cd bin/
root@SeawayHyper :~/SeawayHyper/bin# ./hvisor zone list
zone_id | cpus | name | status |
0| 0, | root-linux | running |
1| | rtthread | running |

1
2
root@SeawayHyper :~/SeawayHyper/bin# [

/hvisor zone shutdown -id <zone_id>

No pc1_config field found.
Calling ioctl to start zon [rtthread]
char device redirected to /dev/pts/9
cpus name | status |
root-linux | running
rtthread | running
root@SeawayHyper:~/SeawayHyper# cd bin/
root@SeawayHyper:~/SeawayHyper/bin# ./hvisor zone list
zone_1id | cpus name | status
0 | [¢] root-linux | running
1 rtthread | running

root@SeawayHyper:~/SeawayHyper/bin# ./hvisor zone shutdown -id 1
root@SeawayHyper:~/SeawayHyper/bin# ./hvisor zone list
| zone_1id | cpus | name | status

\ 0| 9

1| root-linux | running
root@SeawayHyper:~/SeawayHyper/b [ ]

19
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XEAXI R rt-thread E&ENX. =1k

XXX R pass

2.2.3 VM ik 5iF#

XXAR rt-thread Xk 55 IhEE XX

XX g Root linux RN IE#:&T
XIX# X J/hvisor zone shutdown -id <zone. id>{Z 1k

06:59:15 No pci_config field found.

06:59:15 Calling ioctl to start zone: [rtthread]

06:59:15 char device redirected to /dev/pts/9
| cpus name | status

0 | S root-linux | running

|

zone_1id

rtthread | running
root@SeawayHyper:~/SeawayHyper# cd bin/
root@eawayHyper:~/SeawayHyper/bin# ./hvisor zone list
zone_1id | cpus | name | status
0 | 0, 1| root-linux | running
1 28 rtthread | running
root@SeawayHyper:~/SeawayHyper/bin# ./hvisor zone shutdown -1d 1
root@eawayHyper:~/SeawayHyper/bin# ./hvisor zone list
| zone_1id | cpus | name | status
| 0 | 0, 1] root-linux | running
root@eawayHyper :~/SeawayHyper/bin# |}

DR GEIES rt-thread AXEHIX B

XIXIXE pass

3. ERHRARARBERERAREIRF (VM)

3.13% #F RTOS VM

3.1.1 RTOS KB 3hMiz1T

20
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NXRHE RTOS HENXMaITHEEXX

XX a2 Root linux IE&Ei5fT

XXX 2Z(RAHERNEXNXBX)

.c:283 - [cJSON_GetObjectItem] Key 'pci_config' not found in J5
nfig field found.
ing ioctl to rt zone: [rtth
char device redirected to
char device redirected to
zone_id | cpus | name | status |
0| o, | root-Linux | running |
1] 2 | rtthread | running ||
oot@SeawayHyper :~/threevms# I

Thread Operating S
5.2.1 build Jul
)p‘,'r‘Lgh‘t by RT- Thr dd team
initialized!
Dev mac addr : a6 f y
eth_device init suc
virtio—init mmio_b
rt_device_reg

Hi, th RT-Thread !!
init serial
ransport init

get default allocater init

DTS RTOS [E&EXMTIT

XOXXES pass

21
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4 ros2 ARk

4.1 ros2 FEAThEE

T 2 ISF ros2 ZHERE R, BAIIREREIEH .
M AT 42 root linux 2424 %% ROS2
WA 9 L. frAsa

ros2 pkg executables turtlesim

r‘ootr:T:jSea\-fayHyper:-«-# ros2 pkg executables turtlesim
turtlesim draw_square

turtlesim mimic
turtlesim turtle_teleop_key
turtlesim turtlesim_node

2. r1os2 runizfT turtlesim

FTIF—N &, PUTLL R a5 ros2 run turtlesim turtlesim node, £r

HEL— /\ﬁﬁl’@‘m W H PR A RN S

, TurtleSim@SeawayHyper

BT — A%, 4T N 54, ros2 run turtlesim turtle teleop key,

SRR RN S fiiss). SRR A T, A e

22
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/N

x TurtleSim@SeawayHyper — X

3. PR¥E BN turtlesim g4, SREHTF—H %, BNLLU T dr
4. ros2'node list, &R EITEIEAEEITHT A4
root(éSeat-.'ayHyper:w# ros2 node list
/teleop_turtle
/turtlesim
4 AE ros ML EGE:
export |grep ros
T 25 ros2 & Al IEH M H ros MBS B IEH)
SR R pass

23
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5 SoGRAME

5.1CAN BfERX H

MR P Microros—ros2 i#{E MR

TR AT 42 1. Ja3l RT-Thread R4, BIIYHE 85 L

2. CAN EEHITRMUR PC i, B EPAFHRN 250K, IR didT T ;

et _______ x|
GCAN Tools vsiw.11 =ae
BRFGRRS. NS R
e Nardesre w
o o
A can
&R 1

Il EwlEs
BHE: 50 £
BIHPBENE

wev. gord nat

LE]

TR B 1. root linux ¥i, JE3) rt-thread, ®iz1T agent. sh
cd threevms /

guestlrt. sh

hvisor.c:283 - [c]SON_GetObjectItem] Key 'pci_config' not found in JSON object
pci_config field found.
Calling ioctl to start zone: [rtthread]
char device redirected to /dev/pts/@

name | status |
root-linux | running
rtthread | running |

cd threevms /

. /agent

char device redirected to /dev/pts/@ @
-

char device redirected to /dev/pts/1

/dev/pts/1
| fd: 3

o ose_le | verbose_l
evel: 6 |

2. #t rt-thread &4, 2 WIUHEAL can. microros

can_sample

24
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can_sample

msh />can_sample

rockchip_canfd2 happened!
rockchip_canfd?2 happened!
rockchip_canfd?2 happened!
rockchip_canfd2 happened!

rockchip_canfd2 1 happened!
rockchip_canfd2 1 happened!
rockchip_canfd2 happened!
rockchip_canfd?2 happened!
rockchip_canfd?2 happened!
rockchip_canfd2 happened!
rockchip_canfd?2 happened!
rockchip canfd2 happened!

3. 4TFF LA A GCAN Tools
GCAN Tools vs.10.11 ==

name Har dware 10
USBCAN-II-VE USE. 31.52 GC203702371
CANL CANZ
@iE:  CcaNi 1
EFR:  VSBCAK-TI-VE
CAN = 1
TiEiEst: FEiEst
EYFE: 500

K
SehosiEeE €

wiw. gogd. net

25
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BArEE AR X
O SEHIILNS O REERRB (nRHIHABTE)
AR EIRE
=ik

s EHE RIS
1000k bps S ET

x

x 800k bps LA
x 666k bps

x 500k bps

X 400k bps

250k bps

BRSNS ZE=250k bps

L
MRTEATERTE, BARLERTEREEER I
ESielE3idl|
EFEM K bps E K bps

e HE 8D Wb

B0 1| QYESCurver = WRIWE | (DECRec DEC Send | @ MSeno [ IFWE REWH  BEMETHR 5000
'CAM1 Receive/Transmit |~ CAN2 Receive/Transmit | - %
i wem - gy =mew - | || oees O eve Y, e ) sman . fmamE o] =rwaw ) wases wRwmoox f 005 | mewmo

qdws i w5 i WEE WER uc s il

wooorrzs oo, 000, B2 #igdh oo BIA SAOAD B DR300 1

W0OTT0 000, 008 B33 R o0 WIA STANMD B 00D GO AtSOEDT

wooo1T31 oo, 000,63 #iggh oo BIA  SARAD B OR3GO

oonoTTIz 000, 008 £ Eiggm oo DATA STAMARD B 0000203 04050607

Jocoor s | I

W0OTT34 000, 008 £ Eagm oo BATA  STAMAN B 000iG2030ACSO0EOT L

w0011 oo, 000 632 i oo BIA SAOAD B 00D ROIGASOEOT

woooTTss oo, 008 £ Eagm oo BIA  STANMD B DGO 0AsSOEO

00001137 000,006,653 g o0 BIA SAOAD B 0O ROIGASOEOT

oocorrss oo, 008 B3 Efm oo WA STMOMD B WD @OIASOED 1

000077 000,008 £33 iR 000 BaTA STAMDARD 8 00 01 02 03 04 05 06 07 1

0oc01T40 00,008, B34 koo BTA MM B WD RO GAEIED 1
[Rrmms spmmwe ||| 1305 mzenies b, @
a

s [EREE SEERN:  OWDSRE—WRR [ EEREDEE-NER
W He MIOE:  KE EiEOE)
e [ 00 01 02 03 04 05 06 o1 ik
i 1000 EXEEAN s} 10 L3
CEMRER 0 lus, TEABBRBENEEE)

E 3 x #sE0 9

TSGR

Microros [A] ros2 & IEHHE KT

SRR 45 R

pass

5.2 485 ZOMNA

Tt 25

UOUE RS485 B2 15 1 HB 4 75 Ik 76 2 IR0 {5 B Bd 22 BRI ZR

DT

LRI R 1 HE 4 88 75 i 76 B2\ RK3588 [ RS485 211 ;

2. HIEHEHEIER, BEAFR 5L (9600) .
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D PR 1. R Isusb;

THFEELIR]: dmesg| grep usb

ik BEHLR

SRR R EfRIR ) Kz

5.3 IMU H5]

KA BHIE IMU P& 75 AL
ICHT 2 L IMU BEPFERTT AR
Wik PR BRI Lsusb;

root@SeawayHyper:~# lsusb

Bus 006 Device 002: ID 2bc5: Orbbec 3D Technology International, Inc Orbbec Gemini 335
Bus 006 Device 001: ID 1d6b: Linux Foundation 3.0 root hub

Bus 005 Device 001: ID 1d6b: Linux Foundation 2.0 root hub

Bus 008 Device 001: ID 1d6b: Linux Foundation 3.0 root hub

Bus 007 Device 001: ID 1d6b: Linux Foundation 2.0 root hub

Bus 004 Device 004: ID 10c4: Silicon Labs CP210x UART Bridge

Bus 004 Device 001: ID Ildbb: L1AUX Foungation 1.1 root nup

Bus 002 Device 001: ID 1d6b: Linux Foundation 2.0 root hub

Bus 003 Device 001: ID 1d6b: Linux Foundation 1.1 root hub

Bus 001 Device 089: ID 1lc4f: SiGma Micro Keyboard TRACER Gamma Ivory
Bus 001 Device 090: ID 046d: Logitech, Inc. M90/M10@ Optical Mouse
Bus 001 Device 002: ID 214b: Huasheng Electronics USB2.0 HUB

Bus 001 Device 001: ID 1d6b: Linux Foundation 2.0 root hub
root@SeawayHyper :~# [|

FUBHEEE S BRI

SEFRMALE R | pass

5.4 4G/5G FEHRLIA

5.4.1 4G/5G HEHIKF) &3

KA & URE) 2R T
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AT B2 1. Bm A 4G #£1% EC20 R
2. DB MR
WA LB R BTT AR, JH3) root Linux;
2. 18T 1smod iy A5 N UK ;
3. BF dmesg HE, WHAEA M EMIRA .
root@eawayHyper:~# lsusb
Bus 006 Device 001: ID 1d6b: Linux Foundation root hub
Bus 005 Device 001: ID 1d6b: Linux Foundation root hub
Bus 008 Device 001: ID 1d6b: Linux Foundation root hub
Bus 007 Device 001: ID Linux Foundation root hub
Bus 004 Device 001: ID Linux Foundation 1.1 root hub
Bus 002 Device 003: ID Quectel Wireless Solutions Co., Ltd. EC25 LTE modem
Bus 002 Device 001: ID Linux Foundation 2.0 root hub
Bus 003 Device 001: ID Linux Foundation 1.1 root hub
Bus 001 Device 002: ID Huasheng Electronics USB2.0 HUB
Bus 001 Device 001: ID Linux Foundation 2.0 root hub
root@eawayHyper:~# [
568.585361] usb new high-speed USB device number 4 using ehci-platform
568.695157] usb ew USB device found, idVendor=2c7c, idProduct=0125, bcdDevice= 3.18
568.695165] usb ew USB device strinas: Mfr=1, Product=2, SerialNumber=3
568.695169] usb roduct: EC20-CE-HDLG
568.695173] usb anutacturer: Quectel
568.695177] usb SerialNumber: ©123456789ABCDEF
oot@SeawayHyper : ~#
THHSS 1. 1lsmod fiy S AL BRB A FR (4l optiony gmi wwan) o
2. dmesg HER 7w "New USB device found” MARAAHICEZE Chn) 7 ID. 7= ID)
SEBRIIHR 45 R pass

5.4.2 AG/5G BEREE T R AR

Wt A2 4G/56 BEHRBE A% 1Y 1 A2 Bt
WA AT 42 4G/5G i, FImAR O & 22 Fent B R 5l
Dt 3R L. BT 1s /dev/ttyUSBfr %, &H RGN USB - H HBE I A
2. AR R AR R AR
root@SeawayHyper:~# 1s /aev/ttyUSB*
fdev/ttyUSBO /dev/ttyUSB1l /dev/ttyUSB2 /dev/ttyUSB3
root@SeawayHyper:~# [
TS L ZEAAR 1A USB - HOEET S (W/dev/ttyUSBO)
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2. EEREMFRIBET A

SRR R

pass

5.5 BREAHLIR

5.5.1 FREMHLIRH

WA 2 RIEANL CREEH R 56 E
TR L AL 6 Gemini 335 #E#EZE USB3. 0 #:00y
WA % 1. $47 lsusb, IR, HIIT diesg | grep usb, ik USB3. 0 il #% H &
root@SeawayHyper:~# lsusb
006 Device 001: ID 1d6b:0003 Linux Foundation 3.0 root hub
005 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub
008 Device 001: ID 1d6b:0003 Linux Foundation 3.0 root hub
007 Device 001: ID 1d6b:0002 Linux Foundation 2 root hub
004 Device 001: ID 1d6b:0001 Linux Foundation 1.1 root hub
002 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub
003 Device 001: ID 1d6b:0001 I inux Foundation root_hub
001 Device 003: ID 2bc5:0407 Orbbec 3D Technology International, Inc Astra Minti S
001 Device 002: ID 214b:7250 ‘uastienyg Clectiunes U532-0-1iud
001 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub
root@SeawayHyper:~# [
5.195935] usb .2: new high-speed USB device number 3 us
5.293343] usb .2: New USB device found, idVendor=2bc5,
5.293361] usb .2: New USB device strings: Mfr=1, Product
5.293369] usb .2: Product: ASTRA
5.293376] usb .2: Manufacturer: ORBBEC
2. BRI TTR: 1s /dev/video*
root@SeawayHyper:~# 1s /dev/video*
/dev/video-decO0 /dev/video-encO
root@SeawayHyper : ~# I
TS5 R 1. HAE R USB B A S S, TG error 8 disconnect R4
2. RN R
SR R pass
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5.5.2 HEMVLEEN

WA 25 REEAHL (REEH) )
T3 T2 1. BEEHE Gemini 335 EHEZE USB3. 0 #:1;
2. ‘¥ Linux fK#f:
sudo apt install build-essential freeglut3 freeglut3—dev libusb—1. 0=0-dev
ros—humble-backward-ros
libgflags—dev nlohmann—json3—-dev libgoogle—glog—dev
3. R B BLE R IR BE AR 9% SDK .43 OrbbecSDK_v1. 10.22
TR 25 13 1. OrbbecSDK v1.10.22 Ff£% opt HF N, $AT LA @ 4

cd /opt/OrbbecSDK v1.10. 22/Example/build
cd

cmake ..

cmake ——build . ——config Releasecd bi

cd /opt/OrbbecSDK v1. 10.22/Bxample/bin

47/, /DepthViewer

PR—— v |
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FIEUEEE S L R EARDUR B

2. BRI AR m i

BRI G pass

5.5.3 HREMHLAGER

T P 2% IREEARNL CBECHE) Hdddh ik

THT 42 1. Bt Gemini 335 R4 USB3. 0 #:1;
WA % FPLIS AT, {6tk USB £k 3 Ik HRiEkE 10 7.
L CEEE S L. UG, dmesg SoRBER B HT I

ini 335] on usb-xhci-hcd.5.auto-1/1inputé
u 6-1: USB disconnect, device number 3
] : new SuperSpeed Gen 1 USB device number 4 using xhci-hed
New USB device found, idVendor=2bc5, 1dProduct=0800, bcdDevice= 0.01
New USB device strings: Mfr=1, Product=2, SerialNumber=10
Product: Orbbec Gemini 335
: Manufacturer: Orbbec(R)

-1: SerialNumber: CPO5353000EH
Found UVC 1.50 device Orbbec Gemini 335 (2bc5:0800)
e Orbbec Gemini 335 (2bc5:0800)
D: hiddev96,hidraw3: USB HID v1.11 Device [Orbbec(R) Orbbec Ge

)3
il 335] on usb-xhc cd.5.auto-1/1input6
root@SeawayHyper :~# [J

SERR AL pass

5.6 RGB (usb k) HHLIR

5.6.1 RGB (usb H£:3L) HHLRFI

WA Py 25 RGB AAAL Cusb ##%3L) RHIHAE
TR AT 1. RGB #HHL Cusb #fg3k) CEEREI RIR;

2. KR, sudo apt install ros—humble—usb—cam ros—humble-image-view

31




SEAWVAY . zism ciuso FtimAT

www.haiwei.tech
D PR 1. B USB $&fgK)5, BATLLUR ar & EE BT A
Isusb
dmesg

1s /dev/video*

root@SeawayHyper:~# lsusb
Bus 006 Device 001: ID 1d6b:0003 Linux Foundation 3.0 root hub

: ID 1d6b:0002 Linux Foundation 2.0 root hub

: ID 1d6b:0003 Linux Foundation 3.0 root hub

: ID 046d:c05a Logitech, Inc. M90/M100 Optical Mouse

i ID 1d6b:0002 Linux Foundation 2.0 root hub

Bus 004 Device 002: 1c4f:0002 SiGma Micro Keyboard TRACER Gamma Ivory
Bus 004 Device 001: 1d6b:0001 Linux Foundation 1.1 root hub
Bus 002 Device 001: 1d6b:0002 Linux Foundation 2.0 root hub
Bus 003 Device 001: 1d6b:0001 Linux Foundation 1.1 root hub
Bus 001 Device 003: ID Obda:3035 Realtek Semiconductor Corp. LRCP | P1080P
Bus 001 Device 002: ID 214b:7250 Huasheng Electronics USB2.0 HUB
Bus 001 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub
root@eawayHyper:~# [

root@SeawayHyper:~# 1s /dev/video*
/dev/video® /dev/videol /dev/video-dec® /dev/video-encO
root@SeawayHyper : ~# I

TS, TERAR AT IR usb $f5 Sk s

SRS R pass

5.6.2 RGB (usb #£:L) HHLES)

A 25 RGB AHAL Cusb HEf&k) iR HEGAIE

DT 2 L. RGBAHHL Cusb $ff k) B LELITEM;

M RD 15 1. root linux 2% MR ¥ (cheese)
sudo apt—get install cheese
2. BUffa, M@4: cheese, HIR[4THF. WIRIEEITI videoO, FAMm2:

cheese —d /dev/video0
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e £t View Torminal Tbs belp

heese:2499): cheese-WARNING **:
+ ../Libs/gst/base/gstbasesink.c (314

heese-MARNING

se- e
b /usi/base/gsthasesink.c(3143) : gst_base sink 1s_too tate
£ anramn/r,uv,emmmn;vr-mn/uummwmusm:<|unergm|ausm

fore aay, be a tinestonping prodlem, or this computer is to0 stow.

: A lot of butfers are being dropp
sink_is_too_late (): /GstCam

g : gst_base ,_tao_!
3in i canerabin/GstViewt inderBin:vt-| A/CLUttrGs tVideoSink: cluttergstvideosink

re may be a tinestamping probles, or this computer is too stow.

: A Lot of buffers are being dropp

() /GstCam

ere asy be a timestanping probles, or this computer is too sLov

heese:2499): cheese-WARNING **: : A lot of buffers are being dropp
freese e fass/base/gsthasesink.c(3143) : gst_base sink is too_late () JestCam
-su.,:munmmswmnmmn:n-nm/(\umrcstvmensm:z\merqswmusm

ere may be a timestomping problen, or this computer is too slov.

T

BB AT BT $E i

bR GE pass

5.7 USB-RTK982 HEith {1 7

TR 7

982 HLHR i 5 PC

DT 52

USB 2R IEAH 5 TF K AR

WP PR

L. B 1susb;

Lin

LR . dmesg| grep usb

Foundation 3.0 root
Foundation 2.0 root

ng EL
Foundation 2.0 root
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TiHALE R 1. HEE/R “USB serial converter” , JoitiRfid;
2. AN
SEBR AL, J pass

5.8 BOLEE KIEHIEN R

BOGTE A S0E Bl

L. R TA M 2% e I A A R

I,

Addresses
Addross
19216813 u

DS server p S0cresse
Sesrch domains.

OHCP client 0

(O Recuir Py acesingfotiscarmactionta complete

2. WMEFERABEMER TP REBMNALER 1P, (AT ifconfig

oo v ety 068 ey it o
s ()

Goteway ads

Detete

)

e
1P adcresses identity your computeron the network. Clck the "AGT" batton to sdd an |

N

WABERAL ip £REERHE

A D L 4T %36 ping FHiX 1P,

ping JENIEH,

5 U A 2 B i
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root@eawayHyper:~# ping 0

PING 192. 16¢ O (1 .1 ) 56(84) bytes of data.
bytes from 192.168.1 : ilcmp_seq=1 ttl=128 time=0.177
bytes from 192. icmp_seq=2 ttl=128 time=0.171
bytes from . . icmp_seq=3 ttl=128 time=0.171

bytes from 192.168. 00: icmp_seq=4 ttl1=128 time=0.171

bytes from 192. . icmp_seg=5 ttl=128 time=0.330 ms
*64 bytes from 1 16 : ilcmp_seq=6 ttl=128 time=0.276 ms
bytes from 192.168.1 : ilcmp_seq=7 ttl=128 time=0.164 ms
bytes from 192. . icmp_seq=8 ttl=128 time=0.163 ms

2. tcpdump —n —i eth0, (Ubik eth0 NHLMEE &L, FEW ifconfig ALIERL RN A
%) BB T IE RIEHAE A L

Pyens
, length
, length

length
, length
, length
, length
, length
, length
, length
, length
, length
, length
, length
, length

length
, length
, length

length
, length
, length
, length
, length
, length
, length

length
, length
, length
, length
, length

length

length

length

FIBHEEE S Ik R IR H R EOE B 1206 AN, E AR K% IR

SRR PR S pass

5.9XX H ALK

5.9.1 XEHAHHLIRH]

T & SCE AR Gemini 335 R,

AT I KE AP 5% Gemini 335 4% USB 41

T2 I8 1. %8 USB #gkfE, PUTUL R4 ERR & A
Lsusb
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@SeawayHyper:~# lsusb
006 Device 004: ID 2bc5: Orbbec 3D Technology International, Inc Orbbec Gemini 335
006 Device 001: ID 1d6b: Linux F 2 bl
005 Device 001: ID 1d6b: Linux Foundation 2.0 root hub
008 Device 001: ID 1d6b: Linux Foundation 3.0 root hub
007 Device 001: ID 1déb: Linux Foundation 2.0 root hub
004 Device 005: ID 1a86: QinHeng Electronics CH340 serial conve
004 Device 001: ID 1d6b: Linux Foundation 1.1 root hub
002 Device 001: ID 1d6b: Linux Foundation 2.0 root hub
003 Device 001: ID 1déb: Linux Foundation 1.1 root hub
001 Device 089: ID 1c4f: SiGma Micro Keyboard TRACER Gamma Ivory
001 Device 090: ID 046d: Logitech, Inc. M90/M100 Optical Mouse
001 Device 002: ID 214b: Huasheng Electronics USB2.0 HUB

Device 001: ID 1d6b: Linux Foundation 2.0 root hub

. auto-
USB disconnect, device number 3
new SuperSpeed Gen 1 USB device number 4 using xhci-hcd
New USB device found, idVendor=2bc5, idProduct=0800, bcdDevice= 0.01
New USB device strings: Mfr=1, Product=2, SerialNumber=10
Product: Orbbec Gemini 335
Manufacturer: Orbbec(R)
SerialNumber: CPO5353000EH
Found UVC 1.50 device Orbbec Gemini 335! (2bc5:0800)
Found UVC 1.50 device Orbbec Gemini 335 (2bc5:0800)
c : hiddev96,hidraw3: USB HID v1.11 Device [Orbbec
-hcd.5.auto-1/1inputé
B disconnect, device number 4
H D X erter now 1

1s /dev/

root@SeawayHyper:~# 1s /dev/
5 hidrawl loop5 null ttyl tty5 ubi ctrl vcsa
block hidraw2 loopé port ttyl0 tty50 uhid vesal
btrfs-control hugepages loop7 ptmx ttyl1l tty51 uinput vcsa2
bus hvisor loop-control ptp® ttyl2 tty52 urandom vcsa3
char hwrng mali® pts ttyl3 tty53 usb-ffs vcsad
console 12c-0 mapper ram@ ttyld tty54 usbmon®  vcsab
cpu_dma_latency 12c-2 mem random ttyl5 tty55 usbmonl  vcsab
12c-3 mmcb k0 rfkill ttyl6 tty56 usbmon2  vcsa7
i2c-4 mmcblkOboot®d rga ttyl7 tty57 usbmon3  vcsu
12c-5 mmcblkObootl rtc ttyl8 tty58 usbmond  vcsul
i2c-6 mmcb1kOpl rtco tty19 tty59 usbmon5  vecsu2
i2c-9 mmch1kOp2 serial tty2 tty6 usbmoné  vcsu3
ilo:device0@ mmcblk0Op3 tty20 tty60 usbmon7  vcsuéd
initctl mmcb1kOp4 snd tty21 tty61 usbmon8  vcsu5
input mmcb1kOp5 stderr tty22 tty62 ves vesub
gptociTip0 mmcb1kOp6 stdin tty23 tty63 vesl vesu7
gpiochipl mmcb1kOp7 stdout tty24 tty7 ves2 > |
gpiochip2 mmcb1kOp8 sw_sync  tty25 tty8 ves3 video-decO
gpiochip3 mmcb1lkOrpmb  teed® tty26 tty9 vesd video-encO
gpiochip4 mpp_service teepriv@ tty27 ttyFIQO® ves5 zero
gpiochip5 tty tty28 ttyS6 vcs6 zramo
hidrawd ne tty0 tty29 ttyUSBO vcs7
root@SeawayHyper:

JUEIEE S FERAR AT e Dy R 3 E AL &
SEFRI 45 R pass

5.9.2 X HEHLES)

WA Py 25 TREEARAL CBLEG A ) Jrfi 4 e T 0 X
W AT I 1. BEeTk Gemini 335 #E#:% USB3. 0 #:M;

2. %% Linux K.
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sudo apt install build-essential freeglut3 freeglut3—dev 1libusb—1.0-0-dev
ros—humble-backward-ros
libgflags—dev nlohmann—json3—-dev libgoogle—glog—dev

3. B S A% L A IR EEAH 9% SDK T H A OrbbecSDK_v1. 10. 22

N 1. OrbbecSDK_v1.10.22 b4E2% opt HEF, $UATLAF A4
cd /opt/OrbbecSDK v1.10.22/Example/build

cd

cmake ..

cmake ——build . ——config Releasecd bi

cd /opt/OrbbecSDK v1.10.22/Example/bin

4T . /DepthViewer

PR— w | .

TS R L SRR 3120

2. JCTh A P T

SEBRi A Ah B pass
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5.10 MO 1-2HMAHR

MXXAZE a1 XAXX %5

XX a2 1. Rt-thread RN IE&EEIT ;

2. MXESXEE

NX%X 1. ifconfig

msh />ifconfig

network interface device: el (Default)

MTU: 1500

MAC: 6e 88 03 cb eb d9

FLAGS: UP LINK_UP INTERNET_DOWN DHCP_ENABLE ETHARP BROADCAST IGMP
ip address: 1 1 6

gw address:

net mask

dns server #0: 1

dns server #1:

msh /51

msh />ping www.baidu.com

ping: not found specified netif, using default netdev el.
60 bytes from : icmp_seqg=1 tt1=55 time=0
60 bytes from 22 icmp_seg=2 ttl=55 time=0
60 bytes from .2 icmp_seqg=3 tt1=55 time=0
60 bytes from : 32 icmp_seq=4 ttl=55 time=0

3. server i - iperf -s -p 5001

client i : iperf -¢c 192.168.1.32 -p 5001
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msh />iperf -c 192.168.1.32 -p 5001
msh />

XEAX & WME 1 RXBELED
S pass
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