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F—2 FCU3001 fa/r
1.1 FCU3001 wmis

FCU3001 #ix A% # Bt T NVIDIA 2 5 H) Jetson Xavier NX B it, FHifs e 1.9GHz, 3¢

Frigm 21 TOPS 5 /). 32FF 5G #51M 4%, T-JkM, USB3.0, CAN, RS485, DI, DO &+ &4 MEkfi,
7HE Ubuntu #:1E 2% .

P RE R
@ 6 1% NVIDIA Carmel ARM®Vv8.2 AbFRAS, #iir 4 1.9GHz
@ 8G 128bit LPDDR4x, ik 51.2GB/s [f)7 %
@ 51 K11 384 #% NVIDIA Volta™ GPU, 7 LPLiA#] 21TOPS (INT8) (K5 /)
@ HARAKMMMFISEE )], WSk 2x4K@30 (H265) , i K 2x4K@60 (H265)
® LIt RRIBITHERE, WREERIERT, ARSI, 1&ENE 2T
® m.2 Type 2230 # M, R E KEY brifEdE T, ERINSME INTEL 3168NGW WIFI 5L
® M.2 KEY M (PClex4 NVMe 2280)
@ ¥ 4G /5G B
® Ubuntu 18.04.5 LTS #%, F+& M =7 MHMMEML, TTEHA K.

1.2 R4,

D% AVTHRME,  RRePIp . BRI D A3, MBS . DA NS R
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1.3 WS

& Ei::3%)
CPU 6-core NVIDIA Carmel
ARM®v8.2 64-bit CPU
GPU 384 NVIDIA® CUDA® cores, 48 Tensor cores
RAM LPDDR4 8GB
ROM 16GB eMMC
#ahEE GERD 5G HHk:
it RM500U/RM500Q ##H;
4G R
F&it EMO5 #5ibe;
SCREAE I

K FFRYE micro SIM <4

FREHH 2 %, FHRLAK AR
fih 5 7% . 5A 30VDC / 5A 250VAC
. 3.81mm [A)FE 431
FERERA 2%, 2.5KV OLAEREE, KH 3.81mm [A]fE 4k 1
RS-485 1%, 3KV KRESHiH, ESD4 Wiy, KM 3.81mm [H]FE L1
CAN 1%, 25KV [GEBY, ESDA P, KA 3.81mm [a]FE 4k 1
USB 2/~ USB3.0, 24> USB2.0 #11, KHtsift USB A U4, 14> OTG #&
FHTRS &%, N ESD4 By
DA X 5% 4 BTIRM, brvE RI-45 i, 10M/100/1000M Hi&E N, ESD4 ki
HDMI 1#%, HDMI 2.0, S Fif i 4K IR
TF 1%, XFEFY R
SSD &R 1#%, M.2 PClex4 2280/2260/2242 KEY M hxifE#% H
WiFi G&RS) 1%, M.2 PClex1 2230 KEY E #xif:d% 11
LS CR2032 it
Pk S et 14, HTFRGRE
HLR 5 T BUEH E: 12V5A
R 178*110*55mm
7 AliEEEH, 4 H ©3mm 85T
TAEMES M. 5%~95%, Ttz

TAEIESE: 0°C~70°C
g -20°C~125C

1.4 BRI

FCU3001 HHi#&4t I Ubuntu 18.04.5 LTS [AHC TR, P BT DL i A2 =) S fk i o 38 422 3R HUERR
A FOREAL: ) SO SRS . R R # %G A http://bbs.witech.com.cn/forum-96-1.html, FH /75 Ei@ 84 &
IREUC T AR 777 B AT N 8K
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FHFE HUIHIL
2.1 FRHLRTHOMES

FCU3001 FF AL A -1 45 «
® 12V3ADC HJi
® [zt (N M)
® HDMI Z&Zifl x4 E# micro USB

LY R A s -

P AL BC B BRI e ik —

22 BHUIHEE (ERMARE)

LR
o F—RLEFHRELEMN P ZMEN, 2 4EH sudo BUR.
o HEHRIHEREENLE.
o U/ RHWERNTE, WRoKLEEMBERNA forlinx

FFHLEH G HOMI Eon s IR — AN S R
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System Conflguration

Please review and accept the following licerses

14T _End_User_License Agreement

— Laccept the tems of these licenses

‘7Ji%k “Iaccept the terms of these licenses” , #RJ5 midhifi N “Continue” #%4H, #ENF—HCE F .

System Configurat

VA.s,tunanu ”M.Bahéisa lndoﬁesaa i Bosa}nski | cataia
Cestina Cymraeg ‘ Dansk Deutsch
Eesti [Espanol : Esperanto
Euskara Francais I Gaellge | ! | .Galego‘

Hrvatski Islenska | 1taliaﬁo || Kurdi
Latviski Lietuviskai || Magyar ] e

No localization (UTF-8) Norsk bokmal Norsk nynorsk U1 patski

Portugués Portugués do Brasil Romana ‘Samegil

| Back || continue

W E R, RS, BHZIRBOAT], g “Continue” AR

-10
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System Configuration

Where are you?

Shanghai

Continue |

I D, MRAESCPR 1B DL £ i I, [ RES M B X3 #% “Shanghai” , #8J5 iy “Continue”

System Configuration

Who are you?

Your name: \

Your computer's name: \ ]
The name it uses when it talks to other computers

Pick a username: \ I |

Choose a password: | |

Confirm your password: | |

Log in automatically
© Require my password to log in

W BG4
ARFMIILL “forlink” A, ZHEEEWF:

-11
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System Configuration

Who are you?

Your name: I forlinx
AR R E e A

Your computer's name: | forlinx-desktop |
The name it uses whed it talks to other computers.

Pick a username:; f’

Choose a password: | ] Short password
L bttt eyttt R M M R SIABAE S il

Confirm your password: [ ‘ 1] qﬂ

() Log in automatically

Backb

Continue

SRJE i “Continue”  (OTG RINLE TCHEFLED -

System Configuration

APP Partition Size

Please enter desired size of APP partition in Megabytes (MB).
Default value in input field is the maximum size that can be accepted.
Enter 0 or leave blank to use the maximum size value.

Current size: 6331 MB, Maximum accepted size: 30011 MB

FZIRERIA S5 “Continue”

www.forlinx.com



System Conflguration

Set Nvpmodel Mode:

MODE_15W _2CORE CPU Online Cores: 9
MODE_15W_4CORE CPU Min Freq: 1190400000
MODE_15W_6CORE CPU Max Freq: 1907200000
MODE_10W_2CORE GPU Min Freq: 114750000
MODE_10W 4CORE GPU Max Freq: 510000000

MODE 10W DESKTOP - (Default) EMC Max Freq: 1600000000

If you are unsure which mode to select, keep the default setting.

This setting can be changed at runtime using the nvpmodel GUI or nvpmodel command line utility.
Refer to NVIDIA Jetson Linux Developer Guide for further information.

|| Cotinue !

W4 Bk 5 & BRI R A7 P AR, MODE_15W_6CORE A KIhZ, &5 m)E S “Continue” .

System éonﬁguratioﬁ

Configuring time zone...

‘

RGN AZICESRE, BCE SRR Al # B A, A\ BT BB R A A S B AT HEA R 4t

-13
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Not listed?

By “forlinx”

BN, &S “sSignin”

-14

www.forlinx.com



2© gnome-initial-setup

What's new in Ubuntu

Keyboard Shortcuts

L SuparsT

L4T-
README

§Eiisig

)
=
B
B
B
o]
i
7
=

TN

s,
b HUD & Menu Bar Opens the currently focused tem.

Al (Tap)
NVIDIA At (Hold)
n

£
5

Communi
Spreads ll windows.

Spreads all indows of the focused application.

>
Miniises a8 windows.
[

2e2eey
i

Switching

>
7
2

cessibility menu,

mode or Select windows.
/ window.

2021/8/17 14:25

HGHEARG 2 RGN RAER SIS, S BRIA . JFHLAC B SE K-

23 BHUIHHEE (R2ORE

AL E T S SRR Sonas M s, e R ERIJTHUCE . PRI, I BA WA
B, HEFFAE B “ERERE” o BRI

FFHLEH, ¥ OTG HIET micro USB £k 25 i 23] Windows10 Hfik. FI IR &S HESE, ZEf&EHE T
Hal. ERAEHISEIW FE coM Ja, 4822~ —D#AE, coM %5 FE B AR H i A4z 0 A8 5] .

-15 www.forlinx.com



o BEEES

MR EA) BBV EENH)
e m HEm B

~ &% DESKTOP-BILO5GK
> § USBiGisssiriEs
> lll: ﬁ%‘ﬁﬁ
> B (EkieE
> [ abies

s R

- HEARIEANEE

S RIS

= FTENRATY

> B Rt

~ i§ &0 (COMFILPT)
i@ USB ${TiRE (COM4)

> B EF
> O
o i
g
0 =7
i Hitigs
ki CDCNCM
> i ANEFBARE
> 1 tas
> I g
> W E. TSEREEIE
(o =C =
§ ERETREES
. (9 ElHEiEERSE

€ v v w

WHE Putty, fTJF USB EHLA: [:

-16
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&R PUTTY C

' Category:

onfiguration

= Terminal

- Bell

= Window

- Colours

= Connectio

- Data

- Proxy

- Telnet
- Rlogin

[+ SSH

- Serial

- Keyboard
- Features

- Appearance
- Behawviour

- Translation
- Selection

n

Basic options for your PuTTY session

Specify the destination you want to connect to

About

Serial line Speed
COoM4 9600
Connection type:

() Raw

Load, save

() Telnet () Rlogin () SSH

or delete a stored session

(®) Serial

Saved Sessions

Default Settings Load
Save
Delete
Close window on exit:
()Aways ( )Never  (®) Only on clean exit
Open Cancel

-17
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E%FMJTY{QHﬂguthH

Category:

= Session
- Logging
= Terminal
- Keyboard
- Bell
- Features
= Window

- Appearance
- Behawviour
- Translation
- Selection
- Colours
= Connection
- [Diata
- Proxy
- Telnet
- Rlogin
HSSH
- Serial

Options controlling local serial lines

Select a sernial line

Sernal line to connect to

COoM4

Configure the serial line

Speed (baud)
Data bits

Stop bits
Parity

Flow contral

9600

None T

None B

About

Open

Cancel

£ T ED R SR B A — A Fi

-18
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A ZE, HI License AL :

1% ESC IR H License i, HBPLEFIEBEI M, WHELFrTRIER, X5 PAIGE N
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g, HAEESE, (ERRPIN XAERE, 5 EsiE.

PR EE S, $% PCHL MR B R 5 — A Other ZLII:
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IR 2, WH I AR E] Asia, M-

IR, MBI A E] China:

-21
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IR 2, BENIEFE AT G i ST -

% IE BRI en_US.UTF-8,

Uni 1 ] il en T
United States en US.UTF-8

ia - e

(WUERFERRPOL, BEATIESE zh_CND |, #Z [ GE3E N AT =) 7L -

-22
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FZMEERIN, 4% [0l AR N LA = 365 — > F i

yli (

BN, HZ %, BEAJE R ERE UTC I B At -
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WP Yes, HZI0I%, BENREN 45

ARG EAR RN -

24
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IR, BENG R A CE S, ARYE SR -

BN AR L ATTE
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SRR N A R A CTK A VN N A R TR

PRI RS e, 4200 2, SR At g K T R st s i -
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N RAMIREARFR R AR, 4% PC AL /LSRR B & “Yes”

2%, N APP 73 DR/ BEE A, BOABLE P, AREB S (R EWE = H, X
Tk TR . OTG RN T D -
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igurat

F2 18] 4 J 720 N 0 4% T BB ) D) 1 3 36 S

MATAMBCE, FZIRBOA, AR,

-28
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iguring the ne

SEfF ML B ShlC B RIMG F AR A

k with

DHCP

CPNE KSR T R R

-29
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Configure m 1

Do not configure the network at this time

BE bR B G — N ETL, BRI E MY (Und FRRECE M %, {EIX L% E: Configure network
manually) , %i ARl ZE2] hostname 15 & S 1 :

(R

AR SZFRE B 5€ hostname Ji, 1% B 4533 N NVIDIA THAERAC & S 1 -

_30 www.forlinx.com



MODE 10W DESKTOP

MRYESLPR T RIEFE, AKINFEN 15W, KINTIFER TR E L ITERERUA N, IEFEURIZIRI %, R85
JHia EZhBCE -

=
=

iguring

e E SRS, USB REFULEE 14T,

31 www.forlinx.com



distributior

Finding the

s “HAE” FEL, AL bR SR ) S v B B TR Z R A R
@ PuTTY (inactive)

a HER)
#a(M)
FIMS)

— =/MEN)

o SAHX)

x XH(C)
Event Log

Alt+F4

New Session...

| Restart Session

Duplicate Session
Saved Sessions >

Change Settings...

Copy All to Clipboard
Clear Scrollback
Reset Terminal

Full Screen

About PuTTY

SR, MCESERG USB RESDLE FIA] LIS bk v B B I 7 44 A G ok B R GE A -

-32
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Ubuntu

forli
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W= FCU3001F&EO

1 % S FE B FCU3001 M5z 11 (4 FH 732

3.1 TFFR{EH

0 ViBH:

o TF RMEAMEAKRMULITEKRA FATI2 K.

o TF REHHERA media, CFFHIER, KWMESITEXRT TF RIER.

o AHEMTF REREEWREIAEN, AAFXANRE 8G. 32G 1 TF RiIFHATHIR.

TF RIEANTFEMR M TF KHE, KRGS EFEER TF &, HE8R8IE, Xt TF RS #
YE. TF A7 B a0 B L0HE s

s ll'ﬂﬁlﬂﬂwﬂa?

Lt BRE
1. EHEE:

forlinx@forlinx-desktop:~$ mount

-34 www.forlinx.com



ITENUNS, ZOHERT RN TF R A Zh A A

LY Y-

forlinx@Fforlinx-desktop: ~

getlb)

cgroup on /sys/fs/cgroup/memory type cgroup (rw,nosuid,nodev,noexec,relatime,mem
ory)

cgroup on /sys/fs/cgroup/perf_event type cgroup (rw,nosuid,nodev,noexec,relatime
,perf_event)

systemd-1 on /proc/sys/fs/binfmt_misc type autofs (rw,relatime,fd=33,pgrp=1,time
out=0,minproto=5,maxproto=5,direct)

debugfs on /sys/kernel/debug type debugfs (rw,relatime)

mqueue on /dev/mqueue type mqueue (rw,relatime)

hugetlbfs on /dev/hugepages type hugetlbfs (rw,relatime)

sunrpc on /run/rpc_pipefs type rpc_pipefs (rw,relatime)

configfs on /sys/kernel/config type configfs (rw,relatime)

tmpfs on /run/user /1000 type tmpfs (rw,nosuid,nodev,relatime,size=795164k,mode=7
00,uid=1000,91d=1600)

gvfsd-fuse on /run/user/1000/gvfs type fuse.gvfsd-fuse (rw,nosuid,nodev,relatime
,user_id=1000,group_id=1000)

fusectl on /sys/fs/fuse/connections type fusectl (rw,relatime)

tmpfs on /run/user/120 type tmpfs (rw,nosuid,nodev,relatime,size=795164k,mode=70
0,uid=120,g1d=124)

gvfsd-fuse on /run/user/120/gvfs type fuse.gvfsd-fuse (rw,nosuid,nodev,relatime,
user_1d=120,group_1d=124)

/dev/mmcblk@pl on /media/forlinx/39c54d26-cd98-4778-a8cd-3544432c7b46 type ext4
(rw,nosuid,nodev,relatime,data=ordered,uhelper=udisks2)
forlinx@forlinx-desktop:~$

2. BEZTF R (R TFSBERESD -
forlinx@forlinx-desktop:~S Is /media/forlinx/39c54d26-cd98-4778-a8cd-3544432¢c7b46/
bin dev home lib media opt run sys unit_tests var

boot etc imx-boot.bin lost+found mnt proc sbin tmp usr WWW

Forlinx@Fforlinx-desktop: ~

forlinx@forlinx-desktop: - x forlinx@forlinx-desktop: ~

forlinx@forlinx-desktop:~S 1ls /media/forlinx/39¢c54d26-cd98-4778-a8cd-3544432c7b4

dev home 1ib
»oot etc 1imx-boot.bin 1lost+found
forlinx@forlinx-desktop:~$S l

‘

A . REFEERS TFRHRNRE TF £

-35 www.forlinx.com



3.2 USB ZHOf#H

3.2.1 USB HOST £ O &Z MR

PiA:

X#F USB Bfn. USB @8, U BIRZHIHIER.
R U SRR, B TR AR AR linux RGERAM FAT32 /&K
HET U #0383 124G, 124G PL BRI
U S8 H F N/meidia/ “FHP4” |

§Y§

i/

FCU3001 A VYA USB HOST #: M, WZLHEF R, KGRI A USB3.0, HEHE:I1 A USB2.0.

AEFAE R — DTN, B U RGO s H 3o U A

a!

B
B
B
o]
%
e
A
B

5 PR
1. 5.
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& ® & forlinx@Forlinx-desktop: ~

forlinx@forlinx-desktop:~S dd if=/dev/zero of=/media/forlinx/0142-170E/test.bin
bs=1M count=1024 conv=fsync

1024+0 records in

1024+0 records out

1073741824 bytes (1.1 GB, 1.0 GiB) copied, 44.0724 s, 24.4 MB/s
forlinx@forlinx-desktop:~$ l

forlinx@forlinx-desktop:~$ dd if=/dev/zero of=/media/forlinx/0142-170E/test.bin bs=1M
count=1024 conv=fsync

1024+0 records in

1024+0 records out

1073741824 bytes (1.1 GB, 1.0 GiB) copied, 44.0724 s, 24.4 MB/s
1. .

M ™5 forlinx@forlinx-desktop: ~

forlinx@forlinx-desktop:~$S dd if=/media/forlinx/0142-170E/test.bin of=/dev/null
2097152+0 records in
2097152+0 records out

1073741824 bytes (1.1 GB, 1.0 GiB) copied, 6.76511 s, 159 MB/s
forlinx@forlinx-desktop:~$

forlinx@forlinx-desktop:~$ dd if=/media/forlinx/0142-170E/test.bin of=/dev/null
2097152+0 records in

-37 www.forlinx.com



2097152+0 records out

1073741824 bytes (1.1 GB, 1.0 GiB) copied, 6.76511 s, 159 MB/s
3.2.2 USB OTG &%

USB OTG 1t 4:#i#77E Windows10 E{# /], Windows7 R4 LuKkzsh, H'E 245 storage H.[1)
README-usb-dev-mode.txt.

¥ OTG HilEid micro USB £k 45%4% 5] Windows10 PC #l. R JE 4 Bon USB Bl fEfis ik &
BT

BN AT
| M s | =m
IH #E  &E EETe (7]
1 o > L4T-README (E) v U 2 % L4T-README (E)"
k A &% B XA
< workl version 2021/
Bty ] INDEXtxt 2098/
@ OneDrive | l4t-serialinf 2098/
=] README-usb-dev-mode.txt 2098/
| W HFE N 5] README-vnc.txt 2098/
| B30 xm 5] README-wifi.txt 2098/
B s
SRS
e
¥ ™=
EEE
W =@\
2. 05(C)
- AR (D)
. LAT-README (E)
. L4T-README (E)
. v < >
6 IRE =

FHEE R EHBERT T

-38 www.forlinx.com



A

ol

&= =

g

g

U BEA) BE(Y)  HENH)
= HEX®

v % DESKTOP-BILO5GK

§ USBiEizseETRae
by z29&
0 Esigs
O ahimee
O f&Res
- RN
Gu TiEETIRE
= FTEDBAZY
P =it
§ %0 (COM# LPT)
i USB ®17i8#% (COM4)
¥ =
0 it
0 Ries
= aR
0 =7
LY Efhig&
Ei CDCNCM
i AREBAIRE
i %es
| ghsdGEle
iy AE. WSRANRTRIEEIEE
0 siFmnEftisses
§ EARTRSEE
I RRIEESE

wn EE PR 958 COM4, @it putty $TF1% R D] UG 2] FCU3001, H MR E N

8N1, BP 8bit #dfr, TRREAT, 1 45W A7 (READ-usb-dev-mode.txt %] & 11 8N1 fiBA %)
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- 40

; PuTTY Configuration

' Category:
—| Session Basic options for your PuTTY session
 Loggng Specify the destinati t to connect t
1 Terminal pecify the destination you want to connect to
- Keyboard Serial line Speed
- Bell COM4 9600
- Features Connection ty
) Window onnection type:
- Appearance (ORaw  (DTelnet () Rlogin ()SSH | (@) Serial
- Behaviour Load, save or delete a stored session
- Translation
- Selection Saved Sessions
- Colours
=l Connection
- Daia Default Settings Load
Proxy
- Telnet Save
- Rlogin
1 SSH Delete
- Serial
Close window on exit:
()Aways ( )Never (@) Onlyon clean exit
About Open Cancel

www.forlinx.com




E%FMJTY{QHﬂguthH

Category:

= Session
- Logging
= Terminal
- Keyboard
- Bell
- Features
= Window

- Appearance
- Behawviour
- Translation
- Selection
- Colours
= Connection
- [Diata
- Proxy
- Telnet
- Rlogin
HSSH
- Serial

Options controlling local serial lines

Select a sernial line

Sernal line to connect to

COoM4

Configure the serial line

Speed (baud)
Data bits

Stop bits
Parity

Flow contral

9600

None T

None B

About

Open

Cancel

s Open J&, FEoni A 44 f

i
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NP 2R, RIS R B RGN

3.2.3 USB #& LR

O $iBA: AF= R ¥ USB B&3L: Webcam C270.
HAREH 777522 5.6 UVC #% L
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3.3 HL&M%

FCU3001 PR T M Zas 3, XFAME DUASTFIR LRI, ARE W 3 E RSN B E W, XA
BHANMORAZHIEE . A ELMEE B rHEE ubuntu AMECE, BB LR PCHL. AmS R4
H A SATEC B i

LR
o  AYIRBITE WRIINEI R T TR, LRRERTMERRSAER, EHFERE CERMN
BT E .

® FCU3001 MFE4A eth0, BRFFHLILERI IP,

- L _
E E e e || ] e
| =[=)8x

3.3.1 IPVAEIEIP
WA FCU3001 5%t asidd:, HER 28k DHCP 3 IP Hiuhik 4 Fd v] DALE 8 2 2% i B TR R N

P
4

forlinx@forlinx-desktop:~$ sudo nmcli connection edit Wired\ connection) 1
===| nmcli interactive connection editor |===
Editing existing '802-3-ethernet' connection: 'Wired connection 1'

Type 'help’ or '?' for available commands.
Type 'describe [<setting>.<prop>]' for detailed property description.

You may edit the following settings: connection, 802-3-ethernet (ethernet), 802-1x, dcb, ipv4,
ipv6, tc, proxy

nmcli> set ipv4.method auto

Do you also want to clear 'ipv4.addresses'? [yes]: y

nmcli> set ipv4.gateway 0.0.0.0

nmcli> save

Connection 'Wired connection 1' (452d61d0-2afd-36e2-bdd0-93bca31ead80) successfully
updated.
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nmcli> quit

forlinx@forlinx-desktop:~$ sudo nmcli connection up Wired\ connection) 1
Connection successfully activated (D-Bus active path:
lorg/freedesktop/NetworkManager/ActiveConnection/2)
forlinx@forlinx-desktop:~$

W Z BENERSS 1P, 22#E7~ Do you also want to clear 'ipv4.addresses'? [yes]:, #ii A\ y BIA]

Forlinx@Forlinx-desktop: ~

Forlinx@Forlinx-desktop: x forlinx@Forlinx-desktop: ~ *

forlinx@forlinx-desktop:~$ sudo nmcli connection edit Wired\ connection\ 1
===| nmcli interactive connection editor |===
Editing existing '802-3-ethernet' connection: 'Wired connection 1'

Type 'help' or '?' for available commands.
Type 'describe [<setting>.<prop>]' for detailed property description.

You may edit the following settings: connection, 802-3-ethernet (ethernet), 802-

ix, dcb, ipv4, ipv6, tc, proxy

nmcli> set ipv4.method auto

Do you also want to clear 'ipv4.addresses'? [yes]: y

nmcli> set ipv4.gateway 0.0.0.0

nmcli> save

Connection 'Wired connection 1' (452d61d0-2afd-36e2-bdde-93bca31ead80) successfu
lly updated.

nmcli> quit

forlinx@forlinx-desktop:~$ sudo nmcli connection up Wired\ connection)\ 1
Connection successfully activated (D-Bus active path: /org/freedesktop/NetworkMa
nager /ActiveConnection/2)

forlinx@forlinx-desktop:~$ I

3.3.2 IPVAEESRIP
FCU3001 FJ %, AMRIREAUT iy 2 BI o] SEILERZS 1P:
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forlinx@forlinx-desktop:~$ sudo nmcli connection edit Wired\ connection\ 1
===| nmcli interactive connection editor |===
Editing existing '802-3-ethernet' connection: 'Wired connection 1'

Type 'help' or '?' for available commands.
Type 'describe [<setting>.<prop>]' for detailed property description.

You may edit the following settings: connection, 802-3-ethernet (ethernet), 802-1x, dcb, ipv4,
ipv6, tc, proxy

nmcli> set ipv4.method manual

nmcli> set ipv4.addresses 192.168.1.155/24

nmcli> set ipv4.gateway 192.168.1.1

nmcli> save

Connection 'Wired connection 1' (452d61d0-2afd-36e2-bdd0-93bca31ead80) successfully
updated.

nmcli> quit

forlinx@forlinx-desktop:~$ sudo nmcli connection up Wired\ connection\ 1

Connection successfully activated (D-Bus active path:
/org/freedesktop/NetworkManager/ActiveConnection/4)

forlinx@forlinx-desktop:~$

O ® ® Forlinx@Fforlinx-desktop: ~

forlinx@Fforlinx-desktop: ~ x Forlinx@Fforlinx-desktop

forlinx@forlinx-desktop:~$ sudo nmcli connection edit Wired\ connection\ 1

===| nmcli interactive connection editor |===

Editing existing '802-3-ethernet' connection: 'Wired connection 1'

Type 'help' or '?' for available commands.
Type 'describe [<setting>.<prop>]' for detailed property description.

You may edit the following settings: connection, 802-3-ethernet (ethernet), 802-
ix, dcb, ipv4, ipv6, tc, proxy

nmcli> set ipv4.method manual

nmcli> set ipv4.addresses 192.168.1.155/24

nmcli> set ipv4.gateway 192.168.1.1

nmcli> save

Connection 'Wired connection 1' (452d61d0-2afd-36e2-bdd0-93bca31ead80) successfu
lly updated.

nmcli> quit

forlinx@forlinx-desktop:~S sudo nmcli connection up Wired\ connection)\ 1
Connection successfully activated (D-Bus active path: /org/freedesktop/NetworkMa
nager /ActiveConnection/4)

forlinx@forlinx-desktop:~$ I

3.3.3 % MAC Hiht

forlinx@forlinx-desktop:~$ sudo nmcli connection edit Wired\ connection\ 1
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===| nmcli interactive connection editor |===
Editing existing '802-3-ethernet' connection: ‘Wired connection 1'

Type ‘help' or '?' for available commands.
Type 'describe [<setting>.<prop>]' for detailed property description.

You may edit the following settings: connection, 802-3-ethernet (ethernet), 802-1x, dcb, ipv4,
ipv6, tc, proxy

nmcli> set 802-3-ethernet.cloned-mac-address 00:11:22:33:44:55

nmcli> save

Connection 'Wired connection 1' (452d61d0-2afd-36e2-bdd0-93bca31ead80) successfully
updated.

nmcli> quit

forlinx@forlinx-desktop:~$ sudo nmcli connection up Wired\ connection\ 1

Connection successfully activated (D-Bus active path:
lorg/freedesktop/NetworkManager/ActiveConnection/5)

Forlinx@forlinx-desktop: ~

forlinx@forlinx-desktop: ~ forlinx@Forlinx-desktop: ~ x fForlinx@Forlinx-desktop: ~ * [FiiYRg

forlinx@forlinx-desktop:~$ sudo nmcli connection edit Wired\ connection)\ 1
===| nmcli interactive connection editor |===
Editing existing '802-3-ethernet' connection: 'Wired connection 1'

Type 'help' or '?' for available commands.
Type 'describe [<setting>.<prop>]' for detailed property description.

You may edit the following settings: connection, 802-3-ethernet (ethernet), 802-

ix, dcb, ipv4, ipv6, tc, proxy

nmcli> set 802-3-ethernet.cloned-mac-address 00:11:22:33:44:55

nmcli> save

Connection 'Wired connection 1' (452d61d0-2afd-36e2-bdd0-93bca31ead80) successfu
lly updated.

nmcli> quit

forlinx@forlinx-desktop:~$ sudo nmcli connection up Wired\ connection)\ 1
Connection successfully activated (D-Bus active path: /org/freedesktop/NetworkMa
nager /ActiveConnection/5)

forlinx@forlinx-desktop:~$ l

3.3.4 IPV6
IPv6 W B RS IPva #IH], RFKEMEAH ipva S5Ok ipve, Huhib4ZHE ipve £ 20.

3.3.5 SSH &3 FCU3001
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BINEL IS ssh kRS, FERCEL IP 257 LS PC e % 5% FCU3001.

3.4 LM%

3.4.1 4G/5G EM

ViHA:
® HHij FCUu3001 X I EMO5-CE 4G 14, #£i% RM500Q-GL 5G fEZH f1#£iE RM500U-CN 5G 154 .

Wifxk FCU3001 A #B2e3% | 4G/5G i, JHiER: T 4G/5G K&k, A SIM . SIM K44 E K4

HE .

A BEaAERRE | = | =
2.9.1 AG/5G R HHI b
> FIT EMO5-CE Bl

>

A LATE FCU3001 %] i N — T s & F 218 EM05-CE 4G BEHuE 5 U i) -
forlinx@ubuntu:~$ Isusb
Bus 002 Device 003: ID 2c7c: 0125
Bus 002 Device 002: ID 04b4:6500 Cypress Semiconductor Corp.
Bus 002 Device 001: ID 1d6b:0003 Linux Foundation 3.0 root hub
Bus 001 Device 002: ID 04b4:6502 Cypress Semiconductor Corp.
Bus 001 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub
f# ] ifconfig ir & 1] LLE R # i EMO5-CE 5G FEL=AE (145 55 44 58 A usbl.

i RM500Q-GL Bk
A LAE FCU3001 Hyfz &N — " fir & B #21E RM500Q-GL 5G A8 75 - BT -
forlinx@ubuntu:~$ Isusb
Bus 002 Device 003: ID 2c7¢:0800
Bus 002 Device 002: ID 04b4:6500 Cypress Semiconductor Corp.
Bus 002 Device 001: ID 1d6b:0003 Linux Foundation 3.0 root hub
Bus 001 Device 002: ID 04b4:6502 Cypress Semiconductor Corp.
Bus 001 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub
1§ i ifconfig #ir 4 1] LLE 2 #& RM500Q-GL 5G HiHus B = A4 145t 4 F7 N usbl.
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>

F£3% RM500U-CN A3k

] PAYE FCU3001 5| G5\ — N2 F #£i RM500U-CN 5G FRHLE 1R A )

forlinx@ubuntu:~$ Isusb
Bus 002 Device 003: ID 2¢7¢:0900

Bus 002 Device 002: ID 04b4:6500 Cypress Semiconductor Corp.
Bus 002 Device 001: ID 1d6b:0003 Linux Foundation 3.0 root hub
Bus 001 Device 002: ID 04b4:6502 Cypress Semiconductor Corp.
Bus 001 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub
fifi Fil ifconfig i 4 7] LA 22 RM500U-CN 5G FEHL A 45 55 4 F5  usb 1.

2.9.2 4G/5G MM

>

%I EMO5-CE FE R

LI A2 E) SIM R 4G _ERDABI, MR RSN, Is1T I N R4S Ashea ik B, IFR S

forlinx@ubuntu:~$ sudo fltest_4g5g.sh
[sudo] password for forlinx:

Pruduct is EMO5-CE

Start connecting to the network ...

udhcpc: started, v1.27.2

udhcpc: sending discover

udhcpc: sending select for 10.5.167.145

udhcpc: lease of 10.5.167.145 obtained, lease time 7200
cmp: EOF on /tmp/tmp.HNaVBpoVBZ which is empty
EMO05-CE dhcp Complite !!!

AT N a4, M O

forlinx@forlinx-desktop:~$ ping -I usb1 www.forlinx.com

PING s-526319.gotocdn.com (211.149.226.120) from 192.168.2.103 usbl: 56(84) bytes of data.

64 bytes from s-526319.gotocdn.com (211.149.226.120):
64 bytes from s-526319.gotocdn.com (211.149.226.120):
64 bytes from s-526319.gotocdn.com (211.149.226.120):
64 bytes from s-526319.gotocdn.com (211.149.226.120):
64 bytes from s-526319.gotocdn.com (211.149.226.120):
"C

--- s-526319.gotocdn.com ping statistics ---

icmp_seq=1 ttI=50 time=40.5 ms
icmp_seq=2 ttI=50 time=43.3 ms
icmp_seqg=3 ttI=50 time=38.7 ms
icmp_seq=4 ttI=50 time=38.1 ms
icmp_seq=>5 ttI=50 time=44.8 ms

5 packets transmitted, 5 received, 0% packet loss, time 4006ms

rtt min/avg/max/mdev = 38.186/41.141/44.813/2.575 ms
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>

3% RM500Q-GL

LA A2 Zh SIM KUK 5G _ERDuBI, MR fSIERSNN, 12T MRS Btk B, IFR S

forlinx@ubuntu:~$ sudo fltest_4g5g.sh
[sudo] password for forlinx:

Pruduct is RM500Q-GL

Start connecting to the network ...

udhcpc: started, v1.27.2

udhcpc: sending discover

udhcpc: sending select for 10.33.98.72

udhcpc: lease of 10.33.98.72 obtained, lease time 7200
cmp: EOF on /tmp/tmp.tRzCS3BieN which is empty
RM500Q-GL dhcp Complite !!!

BATI R A%, MA@ E AL

forlinx@forlinx-desktop:~$ ping -l usb1l www.forlinx.com

PING s-526319.gotocdn.com (211.149.226.120) from 192.168.2.103 usb1: 56(84) bytes of data.
64 bytes from s-526319.gotocdn.com (211.149.226.120): icmp_seq=1 ttI=50 time=40.5 ms
64 bytes from s-526319.gotocdn.com (211.149.226.120): icmp_seq=2 ttI=50 time=43.3 ms
64 bytes from s-526319.gotocdn.com (211.149.226.120): icmp_seq=3 ttI=50 time=38.7 ms
64 bytes from s-526319.gotocdn.com (211.149.226.120): icmp_seq=4 ttI=50 time=38.1 ms

64 bytes from s-526319.gotocdn.com (211.149.226.120): icmp_seq=5 ttI=50 time=44.8 ms

T
--- 5-526319.gotocdn.com ping statistics ---
5 packets transmitted, 5 received, 0% packet loss, time 4006ms

rtt min/avg/max/mdev = 38.186/41.141/44.813/2.575 ms

F£3% RM500U-CN AEHk

LA A2 Z) SIM R 5G _ERDABI, MR IEREANN, 18T MRS Ashea ik B, IFR S

forlinx@ubuntu:~$ sudo fltest_4g5g.sh
[sudo] password for forlinx:

Pruduct is RM500U-CN

Start connecting to the network ...

udhcpc: started, v1.27.2

udhcpc: sending discover

udhcpc: sending select for 10.13.36.54

udhcpc: lease of 10.13.36.54 obtained, lease time 86400
cmp: EOF on /tmp/tmp.Boe9B5XaN1 which is empty
RM500U-CN dhcp Complite !!!
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BATI N A%, M

forlinx@forlinx-desktop:~$ ping -I usb1 www.forlinx.com

PING s-526319.gotocdn.com (211.149.226.120) from 192.168.2.103 usbl: 56(84) bytes of data.
64 bytes from s-526319.gotocdn.com (211.149.226.120): icmp_seq=1 ttI=50 time=40.5 ms
64 bytes from s-526319.gotocdn.com (211.149.226.120): icmp_seq=2 ttI=50 time=43.3 ms
64 bytes from s-526319.gotocdn.com (211.149.226.120): icmp_seq=3 ttI=50 time=38.7 ms
64 bytes from s-526319.gotocdn.com (211.149.226.120): icmp_seq=4 ttI=50 time=38.1 ms
64 bytes from s-526319.gotocdn.com (211.149.226.120): icmp_seq=5 ttI=50 time=44.8 ms
C

--- 5-526319.gotocdn.com ping statistics ---

5 packets transmitted, 5 received, 0% packet loss, time 4006ms

rtt min/avg/max/mdev = 38.186/41.141/44.813/2.575 ms

3.4.2 WIFI EX
{5 FCU3001 N .4 2224 Intel 3168BNGW WIFI Bidlt, 7 Eri%$: 5G AP,
3.4.2.1 EFEMHL AP

forlinx@forlinx-desktop:~$ nmcli device wifi

O = ® Forlinx@forlinx-desktop: ~

forlinx@forlinx-desktop:~$ nmcli device wifi
IN-USE SSID MODE CHAN RATE SIGNAL BARS SECURITY

il
il

forlinx@forlinx-desktop:~$ l

SSID NI AP ZFK, BARS ANfE51H

3.422 #EEAP
AP ZFEA bifl , 57N 123456785.
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forlinx@forlinx-desktop:~$ sudo nmcli device wifi connect bjfl password "123456785." ifname
wlan0
(FHHiN sudo %)

OF fForlinx@forlinx-desktop: ~

forlinx@forlinx-desktop:~$S sudo nmcli device wifi connect bjfl password "1234567
85." ifname wlan®

[sudo] password for forlinx:

Device 'wlan®' successfully activated with '6d3a4430-cS51e-4ai1f-aic1-6369d07e82bc

forlinx@forlinx-desktop:~$ I

I
< B forlinx@Fforlinx-desktop: ~

forlinx@forlinx-desktop:~$ ping -I wlan®@ www.forlinx.com
PING s-526319.gotocdn.com (211.149.226.120) from 192.168.2.103 wlan®: 56(84) byt

s-526319.gotocdn.com (211.149.226.120): icmp_seq=1 ttl=50 time=40.
s-526319.gotocdn.com (211.149.226.120): icmp_seq=2 ttl=50 time=43.
s-526319.gotocdn.com (211.149.226.120): icmp_seq=3 ttl=50 time=38.

s-526319.gotocdn.com (211.149.226.120): icmp_seq=4 ttl=50 time=38.

s-526319.gotocdn.com (211.149.226.120): icmp_seq=5 ttl=50 time=44.

-- $-526319.gotocdn.com ping statistics ---

5 packets transmitted, 5 received, 0% packet loss, time 4006ms
rtt min/avg/max/mdev = 38.186/41.141/44.813/2.575 ms
forlinx@forlinx-desktop:~$ I

3.4.3 APER

TAETE AP R, FHLEW AT CLEBEES: FCU3001., WIEE eth0 A LA R A, HE-4iidi% AP o]
PLU ) AR
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AT 3. 4. 2 (A S IERT AP, FEEWIT AP JERA REIEF BT, Wiotar Wi, bifl N A%
[¥] AP £ 7K

forlinx@forlinx-desktop:~$ sudo nmcli connection down bjfl

BT fltest ap. sh, AR E KR P, KBRS K, FRFFRH AP

forlinx@forlinx-desktop:~$ sudo fltest_ap.sh

- s

forlinx@forlinx-desktop: ~

forlinx@forlinx-desktop:~$ sudo fltest_ap.sh

[sudo] password for forlinx:

forlinx@forlinx-desktop:~S Configuration file: /etc/hostapd/hostapd.conf
Using interface wlan®@ with hwaddr __ ooy We=ss and ssid "Fcu3eo1”
wlan®: interface state UNINITIALIZED->ENABLED

wlan®: AP-ENABLED

forlinx@forlinx-desktop:~S wlan®: STA . ~*c 7 JU.u. IEEE 802.11: authenticat
: STA ¢ : T 52+ 9 IEEE 802.11: assoclated (aid 1)
: AP-STA-CONNECTED o -~ ol )
: STA ¢ T ) RADIUS: starting accounting session 2BF7DD81F651214

: STA ¢ .~ WPA: pairwise key handshake completed (RSN)

2 H4 7 letc/hostapd/hostapd.conf B A B By e .

WNRA B ER: FCU3001, S FTERI RS R
wlan0: STA xx:xx:xx:xx:xx:xx |[EEE 802.11: authenticated
wlan0: STA xx:xx:xx:xx:xx:xx |[EEE 802.11: associated (aid 1)
wlan0: AP-STA-CONNECTED XX:XX:XX:XX:XX:XX
wlan0: STA xx:xx:xx:xx:xx:xx RADIUS: starting accounting session 2BF7DD81F6512143
wlan0: STA xx:xx:xx:xx:xx:xx WPA: pairwise key handshake completed (RSN)

(STA 1) MAC AR¥E LR 25384k, 31X HLAH xxaxxaxxaxxaxx:xx A &)

3.5 RS485
RS485 £z [ & W A AHEFT 7R«
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r—

LT LT T =

FEIERRIC AL B RG] i B A i
A% E R G o0 B A 4% A /devitty THSO. 3 5 2 4w A 4% i) RS485, J7v2: (A1 H [ o

i I A4 7 2R P A
1. £ FCU3001 f# ] &4 fir4 microcom it (7] LA minicom) .
forlinx@forlinx-desktop:~$ sudo busybox microcom -s 115200 /dev/ttyTHSO

2. B A. B ZRIEHF] USB ¥ 485 B A 5] I E . FURG e T R R 10 T HGE B RGIR A COM O, R
115200, #HEfhr 8 A, fE1bAr 1A, TR, Toimis, 1s el KETFFT 4 abcdefg, & B IFSHUETT
s Am P

EETEE | B0 | #8E0 [ mET
@ ximen|| = | WWW.MCUS1.COM ¥R

[~ DTR [~ RTS

||7 EETJEEIIWDD misd 4
= | REFT

SR A
Iabcdefg

e
[ T# R MrssconG. 13 ] ThasERamA!
ET-Thr = ad3 B fEIRN [ o 26 7 R B fedds e

|ww.meuS1.cor S:14 R:0 |COM3E#TFF 115200bps |CTS=0 DSR=0 RL ,;;

1. f£ FCU3001 [#) microcom H4 i N74F, pc THRAEYH]. H PC T. A% FCU3001 KIiXF-4F, microcom
R R
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A E AT B ICRE PP R 3% K

microcosm F-TAEEHIA ctrl+x B H .

3.6 CAN

FCU3001 A5 —#% CAN 2k, %18 L. H XN ¢ KA &8 . IO & K-

p——

TR i i | ==

pESTIRERUIN7W
1. % H can IREINT:
forlinx@forlinx-desktop:~$ sudo modprobe mttcan
[sudo] password for forlinx:
forlinx@forlinx-desktop:~$ sudo ip link set can0 type can bitrate 125000
forlinx@forlinx-desktop:~$ sudo ifconfig can0 up
WHE can0 [ can ¥ & KRR A 125000
2. FCU3001 Ki%:
forlinx@forlinx-desktop:~$ cansend can0 123#aaaaaaddaabbccdd
3. FCU3001 #lk:
forlinx@forlinx-desktop:~$ candump can0 &
CANO 2 %4z -

can0 000 [8] 0001020304 050607
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Forlinx@Fforlinx-desktop: ~

forlinx@forlinx-desktop:~S sudo modprobe mttcan
[sudo] password for forlinx:
forlinx@forlinx-desktop:~S sudo ip link set can® type can bitrate 125000
forlinx@forlinx-desktop:~$ sudo ifconfig can® up
forlinx@forlinx-desktop:~S candump can® &
[1] 8153
forlinx@forlinx-desktop:~$ cansend can® 123#aaaaaaddaabbccdd
can@ 123 [8] AA AA AA DD AA BB CC DD
forlinx@forlinx-desktop:~$ can® 000 [8] ©0 01 02 63 04 05 06 07

PC i
Fs fEnE | AEmS 1D =y MR | HERE | BUEHEX)

00000000 0x00000123 fomi-= il aa aa aa dd aa bb cc dd
00000001 7 0x00000000 TR 0001 02 03 04 05 06 07

3.7 HDMI
HDMI 2 14~ B ZLHEFT 7 :

[r—

{0

LT LT L I =

HDMI SCRF EIE N R, B R CRFE 4K R
3.8 LED
FCU3001 {¥A —/> LED Rt Fdadl, & .
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l\

=
HanwJu

forlinx@forlinx-desktop:~$ fltest_led.sh on

2. K

forlinx@forlinx-desktop:~$ fltest_led.sh off

3.9 DI

FCU3001 A M AEFEHA IN1. IN2, A3Lu~ IGND. WK

e i AR | =

i) DILRES

forlinx@forlinx-desktop:~$ fltest_di.sh IN1
IN1 state: O

forlinx@forlinx-desktop:~$ fltest_di.sh IN1
IN1 state: 1

i) DI2 RS
forlinx@forlinx-desktop:~$ fltest_di.sh IN2
IN1 state: O

forlinx@forlinx-desktop:~$ fltest_di.sh IN2
IN1 state: 1

3.10 DO
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FCU3001 AT &R, /%8 DO1. DO2

DO1 /N5l A-1. A-2
DO2 /M5l fHl: B-1. B-2

DO1 Ml &: A-1 Rl A28
forlinx@forlinx-desktop:~$ fltest_do.sh DO1 on
DO1 WiJF: A-1F1 A-2 W
forlinx@forlinx-desktop:~$ fltest_do.sh DO1 off
DO2 [fl&r: B-1 fil B-2 il
forlinx@forlinx-desktop:~$ fltest_do.sh DO2 on
DO2 WiF: B-1 Al B-2 ¥
forlinx@forlinx-desktop:~$ fltest_do.sh DO2 off

3.11 NVME

Wik FCu3001 N EFZ2e 7 NVME BEIASTERL, RGENE 2 B3R, ARG R 2178 #4E.
AR TS . intel SSD 760p

a‘

(Bl IEET T T 1 1)
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AT BRI S
forlinx@forlinx-desktop:~$  Ispci

0005:00:00.0 PCI bridge: NVIDIA Corporation Device 1adO (rev al)

0005:01:00.0 Non-Volatile memory controller: Intel Corporation SSD Pro 7600p/760p/E 6100p Series

(rev 03)

M S & Fforlinx@Forlinx-desktop: ~

forlinx@forlinx-desktop:~S lspci

0004:00:00.0 PCI bridge: NVIDIA Corporation Device 1adl (rev al)

0004:01:00.0 Network controller: Intel Corporation Dual Band Wireless-AC 3168NGW
[Stone Peak] (rev 10)

0005:00:00.0 PCI bridge: NVIDIA Corporation Device 1ad0® (rev al)

0005:01:00.0 Non-Volatile memory controller: Intel Corporation SSD Pro 7600p/760

p/E 6100p Series (rev 03)
forlinx@forlinx-desktop:~$ I

AT AT IR B IR S R R A N Bt iy & 0 3 SR D)

forlinx@forlinx-desktop:~$ sudo dd if=/dev/zero of=/dev/nvme0Onl bs=1024M count=2
conv=fsync
240 records in

2+0 records out
2147483648 bytes (2.1 GB, 2.0 GiB) copied, 2.17506 s, 987 MB/s
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' Y-10

forlinx@forlinx-desktop: ~

forlinx@forlinx-desktop:~$ sudo dd if=/dev/zero of=/dev/nvmednl bs=1024M count=2
conv=Ffsync

2+0 records in

2+0 records out

2147483648 bytes (2.1 GB, 2.0 GiB) copied, 2.17506 s, 987 MB/s
forlinx@forlinx-desktop:~$

B (B2 8 RGP, BB B SUSR L) -

forlinx@forlinx-desktop:~$ sudo dd if=/dev/nvmeOn1 of=/dev/null bs=1M count=2048
[sudo] password for ubuntu:

2048+0 records in

2048+0 records out

2147483648 bytes (2.1 GB, 2.0 GiB) copied, 2.06022 s, 1.0 GB/s

8= O Forlinx@Forlinx-desktop: ~
forlinx@forlinx-desktop:~$ sudo dd if=/dev/nvmedn1 of=/dev/null bs=1M count=2048

[sudo] password for forlinx:

2048+0 records in

(2048+0 records out

2147483648 bytes (2.1 GB, 2.0 GiB) copied, 2.06022 s, 1.0 GB/s
forlinx@forlinx-desktop:~$ l
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Sofee

FPUE GPU Computing Applications & Deep

Learning

4.1 CUDA

CUDA® & NVIDIA £ AR IE (GPU) L HEHTHE I R FEAT T & FgmfEsiid , &8
CUDA, FFREREWFIH GPU 5K 52 s vF 5 5 H

£ GPU JERIN A, TAEERMEITESE CPU Ligfr, H CPU TSt ek et fT i
b, iR TS SRR A U LA AT 5 RAE T4 GPU #40 13217. f#f] CUDA W, FFRFMHEHE
WMiBS (1 C. C++. Fortran. Python 1 MATLAB) #HT4wfs, @i BALR DAL LA ek 7 1)
HRFIRIATIE

NVIDIA () CUDA T HA#HEMTH A GPU MENHFFHH—V]l. CUDA TEAEHEEZA GPU
. —ANmiEas. 2R TR K CUDA BT,

CUDA i Z AN R R SEIL T hnid, MR BIRE 52 ) B i fit SR %

COMPUTATIONAL CHEMISTRY MACHINE LEARNING DATA SCIENCE

BIOINFORMATICS COMPUTATIONAL FLUID DYNAMICS

CUDA B i X R4k https://docs.nvidia.com/cuda/#

£ FCU3001 %% CUDA. & il FCU3001(ubuntu) I/ #ERNEE DU & 2 #HEI\1 cuda_debs H 33| U 4
o 58 E 1R FCu3001 L.

forlinx@forlinx-desktop:~$ sudo mount /dev/sdal /mnt/

forlinx@forlinx-desktop:~$ cd /mnt/1\ cuda_debs/

forlinx@forlinx-desktop:/mnt/1 cuda_debs$ sudo dpkg -i *.deb

24T CUDA P18 B ol

forlinx@forlinx-desktop:~$ cd /usr/local/cuda-10.2/samples/
forlinx@forlinx-desktop:/usr/local/cuda-10.2/samples$ sudo make -j8
forlinx@forlinx-desktop:/usr/local/cuda-10.2/samples$ cd 3_Imaging/imageDenoising
forlinx@forlinx-desktop:/usr/local/cuda-10.2/samples/3_Imaging/imageDenoising$ ./imageDenoisin

g
CUDA ImageDenoising Starting...
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[CUDA ImageDenoising]

Allocating host and CUDA memory and loading image file...
Loading ./data/portrait_noise.bmp...

BMP width: 320

BMP height: 408

BMP file loaded successfully!

Data init done.

Initializing GLUT...

OpenGL window created.

GPU Device 0: "Xavier" with compute capability 7.2

Creating GL texture...

Texture created.

Creating PBO...

PBO created.

Starting GLUT main loop...

Press [1] to view noisy image

Press [2] to view image restored with knn filter

Press [3] to view image restored with nim filter

Press [4] to view image restored with modified nim filter
Press [*] to view smooth/edgy areas [RED/BLUE] Ct's when a filter is active
Press [f] to print frame rate

Press [?] to print Noise and Lerp Ct's

Press [q] to exit

FEIEFET] FCU3001 HHE AL F4% 2 57 3 W] LA I MR FEMEACR, 2 1 IRE 21 o

4.2 cuDNN

NVIDIA CUDA® R JZMHZ M%) (CUDNN) /24 GPU N IR AL M43 0% . cuDNN A K
MRARALFRAEGIRE (BN T 00 AR A S A SR E . = H—EMBOEE) 1 SEit.

T F M IR 2 2 ST SN AAIHESROT R M cuDNN SEPL mifERE GPU . &8 cuDNN,
W FEN AT 3 AT ALV E TSR 2 WX 28 ST R R, AN AR Al ATARE R GPU MEREH
F&, cuDNN R BRI i2 N FIVR B 24 S HESE, fF% Caffe2. Chainer. Keras. MATLAB. MxNet.
PyTorch #I TensorFlow.

£ FCU3001 | %234 cuDNN K% 2% % kLA FCU3001 (ubuntu) i B ENEE D 2 #F49\2 cudnn_debs
3 U A, SHl7ERUE R U #EES] FCU3001.

forlinx@forlinx-desktop:~$ sudo mount /dev/sdal /mnt/
forlinx@forlinx-desktop:~$ cd /mnt/2\ cudnn_debs/
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https://developer.nvidia.com/deep-learning
https://caffe2.ai/
https://chainer.org/
https://keras.io/
https://www.mathworks.com/solutions/deep-learning.html
https://mxnet.incubator.apache.org/
https://pytorch.org/
https://www.tensorflow.org/

forlinx@forlinx-desktop:/mnt/2 cudnn_debs$ sudo dpkg -i *.deb
forlinx@forlinx-desktop:/mnt/2 cudnn_debs$ sudo In -s /usr/local/cuda-10.2/ /usr/local/cuda

BT BRI

forlinx@forlinx-desktop:~$ cd /usr/src/cudnn_samples_v8/conv_sample/
forlinx@forlinx-desktop:/usr/src/cudnn_samples_v8/conv_sample$ sudo make

Linking agains cublasLt = true

CUDA VERSION: 10020

TARGET ARCH: aarch64

TARGET OS: linux

SMS: 30 35 50 53 60 61 62 70 72 75

{usr/local/cuda/bin/nvcc -cchbin g++ -l/usr/local/cuda/include
-l/usr/local/cuda/targets/aarch64-linux/include -m64 -gencode
arch=compute_30,code=sm_30 -gencode arch=compute_35,code=sm_35 -gencode
arch=compute_50,code=sm_50 -gencode arch=compute_53,code=sm_53 -gencode
arch=compute_60,code=sm_60 -gencode arch=compute_61,code=sm_61 -gencode
arch=compute_62,code=sm_62 -gencode arch=compute_70,code=sm_70 -gencode
arch=compute_72,code=sm_72 -gencode arch=compute_75,code=sm_75 -gencode
arch=compute_75,code=compute_75 -o fp16_dev.o -c fp16_dev.cu

g++ -l/usr/local/cuda/include -l/usr/local/cuda/targets/aarch64-linux/include -o fpl6_emu.o -c
fpl6_emu.cpp

g++ -l/usr/local/cuda/include -l/usr/local/cuda/targets/aarch64-linux/include  -o conv_sample.o
-c conv_sample.cpp

{usr/local/cuda/bin/nvcc -ccbin g++  -m64 -gencode arch=compute_30,code=sm_30
-gencode arch=compute_35,code=sm_35 -gencode arch=compute_50,code=sm_50 -gencode
arch=compute_53,code=sm_53 -gencode arch=compute_60,code=sm_60 -gencode
arch=compute_61,code=sm_61 -gencode arch=compute_62,code=sm_62 -gencode
arch=compute_70,code=sm_70 -gencode arch=compute_72,code=sm_72 -gencode
arch=compute_75,code=sm_75 -gencode arch=compute_75,code=compute_75 -0
conv_sample fpl16_dev.o fpl6_emu.o conv_sample.o -l/usr/local/cuda/include
-l/usr/local/cuda/targets/aarch64-linux/include -L/usr/local/cuda/lib64
-L/usr/local/cuda/targets/aarch64-linux/lib -IcublasLt -lcudart -lcublas -lcudnn -Istdc++ -lm

B17:

forlinx@forlinx-desktop:/usr/src/cudnn_samples_v8/conv_sample$ ./conv_sample
Executing: conv_sample

Using format CUDNN_TENSOR_NCHW (for INT8x4 and INT8x32 tests use
CUDNN_TENSOR_NCHW_VECT_C)

Testing single precision

====USER DIMENSIONS====

input dims are 1, 32, 4, 4

filter dims are 32, 32, 1, 1

output dims are 1, 32, 4, 4
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====PADDING DIMENSIONS====
padded input dims are 1, 32, 4, 4

padded filter dims are 32, 32, 1, 1
padded output dims are 1, 32, 4, 4
Testing conv

AMAN CUDA : elapsed = 2.83575 sec,

Test PASSED

Testing half precision (math in single precision)
====USER DIMENSIONS====

input dims are 1, 32, 4, 4

filter dims are 32, 32, 1, 1

output dims are 1, 32, 4, 4
====PADDING DIMENSIONS====
padded input dims are 1, 32, 4, 4

padded filter dims are 32, 32, 1, 1
padded output dims are 1, 32, 4, 4
Testing conv

AMAN CUDA : elapsed = 0.000332832 sec,
Test PASSED

4.3 Tensorrt

NVIDIA TensorRT™ & Ty it REIAR FE 2% S HEHE Y SDK. It SDK AL &R FE 2% ST E AR AL 25 FIE AT
IPIREE, AT ONTREE 2 o) HE BN F R (R A SR R s e

EHER S FE . JET TensorRT (8 AR T FIHATHE AT CPU P& IIE TR 40 f. 1)
TensorRT, AT ICALAE BT AT 32 BAE LR rh Il 2R A 28 X S8 TR, SRR IEARAS B, I e OB AR 780 3 28 34
RIBEE O ARSI G+ .

TensorRT LA NVIDIA fFFAT9RFEMEAS CUDA R M A, 7T #HBhEFIH CUDA-X .
TR THEHMEAR, £xF NTRGE. B ENLER . SRR A BRI BT A R B 2 ST HEZE AR HERE

TensorRT 4% 2 Bl B 7 S HEBE N H i AR 7= B 92 it INT8 il FP16 Ak, i di it 20i& 4 15
FRE . A EARE AR . R PR S T S Y N AR, X TR T 2 SE RS H Bl
AR N FH 1 EE R
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DL Frameworks (TensorFlow, pyTorch, MXNet, and many other applications)

L)
TensorRT

cuDNN — cuBLAS

* l

CUDA deep leaming kemels

Inference sub-set HPC kernels

CUDA runtime, Compiler, Driver

B 7 R bE https://docs.nvidia.com/deeplearning/tensorrt/index.html
£ FCU3001 L#5# Tensorrt (fk#i T- CUDA, % 4.1 CUDA, %% CUDA)

forlinx@forlinx-desktop:~$ sudo mount /dev/sdal /mnt/
forlinx@forlinx-desktop:~$ cd /mnt/3\ tensorrt_debs/
forlinx@forlinx-desktop:/mnt/3 tensorrt_debs$ sudo dpkg -i  *.deb

BT T E AR AR

forlinx@forlinx-desktop:~$ sudo tar xvf /usr/src/forlinx/mnist_data.tar.bz2 -C /usr/src/tensorrt/
forlinx@forlinx-desktop:~$ sudo tar xvf /usr/src/forlinx/mnist_pgm.tar.bz2 -C
{usr/src/tensorrt/data/mnist/

forlinx@forlinx-desktop:~$ cd /usr/src/tensorrt/samples/sampleMNIST
forlinx@forlinx-desktop:/usr/src/tensorrt/samples/sampleMNIST$ sudo make
../Makefile.config:10: CUDA_INSTALL_DIR variable is not specified, using /usr/local/cuda by
default, use CUDA_INSTALL_DIR=<cuda_directory> to change.

../Makefile.config:15: CUDNN_INSTALL_DIR variable is not specified, using /usr/local/cuda by
default, use CUDNN_INSTALL_DIR=<cudnn_directory> to change.

../Makefile.config:28: TRT_LIB_DIR is not specified, searching ../../lib, ../../lib, ../lib by default,
use TRT_LIB_DIR=<trt_lib_directory> to change.

if [! -d ../../bin/chobj/../common ]; then mkdir -p ../../bin/dchobj/../common; fi; :

Compiling: sampleMNIST.cpp

if [! -d ../../bin/chobj/../common ]; then mkdir -p ../../bin/dchobj/../common; fi; :

Compiling: ../common/samplelnference.cpp

if [! -d ../../bin/chobj/../common ]; then mkdir -p ../../bin/dchobj/../common; fi; :

- 64

www.forlinx.com



Compiling: ../common/sampleOptions.cpp

N[[Cif [ ! -d ../../bin/chobj/../common ]; then mkdir -p ../../bin/dchobj/../common; fi; :
Compiling: ../common/logger.cpp

if [!-d ../../bin/chobj/../common [; then mkdir -p ../../bin/dchobj/../common; fi; :
Compiling: ../common/getOptions.cpp

if [!-d ../../bin/chobj/../common [; then mkdir -p ../../bin/dchobj/../common; fi; :
Compiling: ../common/sampleReporting.cpp

if [!-d ../../bin/chobj/../common [; then mkdir -p ../../bin/dchobj/../common; fi; :
Compiling: ../common/sampleEngines.cpp

Linking: ../../bin/sample_mnist_debug

if [!-d ../../bin/chobj/../common ]; then mkdir -p ../../bin/chobj/../common; fi; :
Compiling: sampleMNIST.cpp

Linking: ../../bin/sample_mnist

# Copy every EXTRA_FILE of this sample to bin dir

forlinx@forlinx-desktop:/usr/src/tensorrt/samples/sampleMNIST$ cd /usr/src/tensorrt/bin/
forlinx@forlinx-desktop:/usr/src/tensorrt/bin$ ./sample_mnist --datadir=../data/mnist
&&&& RUNNING TensorRT.sample_mnist # ./sample_mnist --datadir=../data/mnist
[08/10/2021-12:56:22] [I] Building and running a GPU inference engine for MNIST
[08/10/2021-12:56:23] [I] [TRT]

[08/10/2021-12:56:23] [I] [TRT] --------------- Layers running on DLA:
[08/10/2021-12:56:23] [I] [TRT]
[08/10/2021-12:56:23] [I] [TRT] --------------- Layers running on GPU:

[08/10/2021-12:56:23] [I] [TRT] (Unnamed Layer* 9) [Constant], PWN((Unnamed Layer* 10)
[ElementWise], scale), convl, pooll, conv2, pool2, ipl + relul, ip2, prob,
[08/10/2021-12:56:39] [I] [TRT] Detected 1 inputs and 1 output network tensors.
[08/10/2021-12:56:39] [I] Input:
clelelelelclcleleleleleleleleleleleleielcieielcieielcle)
clelclelelelcleleleleleleleleleleleieielcieielcieielele)
cleleleleleleleleleleleleleleleleleleieleieielcieielele)
clelelelelclcleleleleleleleleleleleieielcieielcieielele)
cejelelelelcleleleleleleleleleleleleielcieielcieielele)
@OQEPOQERO@EPOAERAA@ERA@E@QA: N@AQ@@Q@
@OQEPOQRO@@A@@@AQ@%N%N%N%* . QARA@Q@@Q@
@OQEPQ@EQ@@Q%::. = Q@@@@Q@

@CO@EPE@E@@@@+ - *QE@@@@
@OQEPOQ@EP@@@= --Q@# @QQ@E@Q@@
@OQEPO@EP@@@=.%@Q@% +QEAQ@@@Q@
QEPPEPRE@E@@Q@OH -O%n: +2@ERE@E@E@@@
@OQEQ@EQ@@@-.*. +0EPQE@E@QR@@Q@
@OQEPQ@E@Q@@Q@= 0Q@E@Q@@Q@@@

QPR @E@R@@Q@+ NOQPR@A@QR@@Q@
@OQEPOQ@EQ@@Q@- @QECQREPECRE@E@Q@@
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QOEPEPEPEPEPEPEE- EE@@OEEEE@E@Q@Q@
QOPEPEPEPEENt - @@O@EEEEQEEE@Q@Q
QOPEPEPEPEPE* +O@*-0CQQQEEEEE@Q@Q@
QOPEPEPEE# *@% -0
QOPEPEPEPE=-:@@+ +0QQQQEEE@E@EE@E
QOPEPEPEE=-:@* -0CECQQQQEEE@E@Q@Q@
QOPEPEPEPE-- "CPEPEEEEEEE@E@E@E@E@Q@
QEPEPEPEPEE+ -PEPEEEEE@EEEE@Q@Q@Q@Q@
clelclalclclcloamielclelelclelelclelelelelelelele)
clelcceceEeeeeeeeeeeeeeeelceleleley
clelclcceeeeeeeeeeeeeeeeelceleleley
clelcceceeeeeeeeeeeeeeeeelceceleley

[08/10/2021-12:56:39] [I] Output:

*kkkkkkkkk

© o NEo gl B W RO

&&&& PASSED TensorRT.sample_mnist # ./sample_mnist --datadir=../data/mnist

4.4 Hello Al World

¥ PR N FCU3001 (ubuntu) A BEENEE DU &5 3 4F€3\4 hello ai world & il %] U

¥ U fEHES FCU3001. (IR ZaidiTid 4.1 %5, 4.2 W%, FHPATANTZE RS

i 2

T LR 4.1 71 4.2 WHENN, WESHB-CEETRRGIKE R IGIRE)

forlinx@forlinx-desktop:~$ sudo mount /dev/sdal /mnt/
[sudo] password for forlinx:
forlinx@forlinx-desktop:~$ sudo dpkg -i /mnt/4\ hello\ ai\ world/interface_debs/*.de

i, Bisepa
0 B AN A2 T

b

forlinx@forlinx-desktop:~$ tar xvf /mnt/4\ hello\ ai\ world/jetson-inference_with_model.tar.bz2

-C.

forlinx@forlinx-desktop:~$ cd jetson-inference
forlinx@forlinx-desktop:~/jetson-inference$ mkdir build
forlinx@forlinx-desktop:~/jetson-inference$ cd build
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forlinx@forlinx-desktop:~/jetson-inference/build$ cmake ..

cmake Jit B e o Sl I A BB e 00 . AR BCH RN L, SEAFEIN S A shE N5 S IR,
ANFEMEACRS 58 B

cmake Fit B i FE 29 HH Model Downloader FH1H . 415 75 B 1% T H R #8875 ZBe M, JF H.gEmg Ui 1l
google. BRINZZAEEL AN CAETISE T = /MM, WA, R EL e LES 1T T, EHE A%
RAAT.

BT UL Bid I B8 A ) A4 B e R B sl B <Quit>, 2RI E G B i T RSP IR

P forlin@forlinx-desktop: ~ftmpjfjetson-inference/build \ [E=EE)

rs

cmake B AR5 R T %% PyTorch, (R HE I 8 8 76 2 Y6 bR 2 <Skip> R Hi A [ ZE 4R 2L 5 80 TR
AR AL jetson EUIZRBRI AT DLk #E2ede, (H— MG ol N AGRAE PC 8L = BN,
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£ forlinx@forlinx-desktop: ~ftmp/jetson-inference/build

Pic & 58 e i

B 5 S

Python
Copving
Copving
Copving
Copving
Copying
Copying
Copying
Copving
Copving
Copving
Copving
Copving
Configu
Generat
Build £
forlinx@fo

BN T 4

—— found NumPy wersiom: 1.13.3
found WumPy include: Jusr/lib/pyvthon3/dist-packages/numpy,/core/include
detecting Python 3.7...

1.13.3 found (include: fusr/lib/python3/dist-packages/nunpy/core/i

3.7 wasn't found
Jhome/forlinx/jetson-inference/python/examples/detectnet.py
Jhome/forlinx/jetson-inference/python/exanples,/imagenst.py
Jhome/forlinx/jetson-inference/python/examples/my-detection.py
Jhome/forlinx/jetson-inference/python/examples,/my-recognition.py
Jhome/forlinx/jetson-inference/python/examples/segnet .. py
/home/forlinx/jetson-inference/python/examples/segnet_utils.py

examples/imagenet.py -» imagenet-conscle.py

examples,/imagenset.py —-» imagenset-camera.py
examples/detectnet.py —-» detectnet-console.py
examples/detectnet. —» detectnet-camera.py
examples,/segnet.py -> Segnet-console.pyv

examples/segnet.py —-> Segnet-camera.py

ring done

ing done

iles have been written to: /home/forlinx/jetson-inference/build
rlinx-desktop:~/jetson-inference/build$ I

R CECIEE

forlinx@forlinx-desktop:~/jetson-inference/build$ make -j8

B E S

ARG P IEH H 578 B
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ey, e BHOrphITE], R MRS R AR IR . ARER LI DN 18 P AR Y,

Scanning dependencies of target camera-capture autogen
87%)] Automatic MOC for target camera—capture
88%] Eui C¥X object
89%] {
80%]
92%]
92%]
93%]
94%] L
94%] Linking CXX shared library ../ ..
94%) Buillt target segnet-console
94%] Built target camera-capture_autogen
canning dependencies of target camera—capture
94%]
95%]
95%]
96%]
97%]
898%]
99%] CXX o T olafc
[100%] Linking CXX executable ../..
[100%] Built target camera-capture
forlinx@forlinx-desktop:~/jetson-inference/build$ D

—_—————— U ————— - ———

E7& L
forlinx@forlinx-desktop:~/jetson-inference/build$ sudo make install
forlinx@forlinx-desktop:~/jetson-inference/build$ sudo Idconfig

IBAT IR e«

¥ usb BE% LGN F] FCU3001 usb M, $ATFEF. 55— RBATINHRREF 2618 TensorRT [¥) engine

AT AT T HOFEE TR E

forlinx@forlinx-desktop:~/jetson-inference/build$ detectnet-camera --camera=/dev/video0

TensorRT 7.1.3 | FP16 | Network 60 FPS

9

RT7.1.3 | FP16 | Network 60 FPS

keyboard 89, 2% 1
k B motise 67, 8%

(<)
s
B
B
B
-]
i

3

forlinx@forlinx-desktop:~/jetson-inference/build$ segnet-camera --camera=/dev/video0

He
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TensorRT 7.1.3 | fen-resnet 18-voc-320x320 | Network 107 FPS. Mol W DESKTOP 13 @) 1648

TensorRT 7.1.3 | fen-resnet 18-voc-320x320 | Netwark 107 FPS

@
L3
B
B
a°
i
©)
5
]
[

forlinx@forlinx-desktop:~/jetson-inference/build$ imagenet-camera --camera=/dev/videoO

TensorRT 7.1.3 | GoogleNet | Network 135 FPS. Mo W DESKTOP 13 @) 174

o TensorRT 7.1.3 | GoogleNet | Network 135 FPS

0:06%file) file cabinet, filing cabinet

3 ) o

BREACGYE DD

4.5 TensorFlow

TensorFlow {7 T~ CUDART, 2% 4.1 5434 CUDA, & UITGIEE GPU fnid.
AR 2% 225 T . R RBAE GBI, AETEMZ SR AT IS LU T H ) T L.
forlinx@forlinx-desktop:~$ sudo apt-get update

forlinx@forlinx-desktop:~$ sudo apt-get install libhdf5-serial-dev hdf5-tools libhdf5-dev
zliblg-dev zip libjpeg8-dev liblapack-dev libblas-dev gfortran

forlinx@forlinx-desktop:~$ sudo apt-get install python3-pip
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forlinx@forlinx-desktop:~$ sudo pip3 install -U pip testresources setuptools==49.6.0

forlinx@forlinx-desktop:~$ sudo pip3 install -U numpy==1.19.4 future==0.18.2 mock==3.0.5
h5py==2.10.0 keras_preprocessing==1.1.1 keras_applications==1.0.8 gast==0.2.2 futures
protobuf pybind11

forlinx@forlinx-desktop:~$ sudo pip3 install --pre --extra-index-url
https://developer.download.nvidia.com/compute/redist/jp/v45 tensorflow

ALIGUE, FEN cudart 2 HIGH S R R 238 il «

forlinx@forlinx-desktop:~$ python3

Python 3.6.9 (default, Jan 26 2021, 15:33:00)

[GCC 8.4.0] on linux

Type "help”, "copyright”, "credits" or "license" for more information.

>>> import tensorflow

2021-08-24 20:14:14.302159: | tensorflow/stream_executor/platform/default/dso_loader.cc:53]
Successfully opened dynamic library libcudart.s0.10.2

>>> exit()

HI\ exit() T H python3 fir 44T .

HEAFTEIEN:
FCU3001(ubuntu) A 7 RN DU & FAF-E9\5 TensorFlow
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FHHE LA

FCU3001 R AR LA AR it fe, FRES 8T &k:

RRAT gt
Standard Profile(s) Resolution (Max Number of Streams) Throughput (up to)
H.264 Baseline, Main, High, (2x) 2160p60 | (4x) 2160p30 | (2x) 560 MP/s
(8x) 1080p60 | (16x) 1080p30
High 444, High 444 Predictive, |(1x) 2160p60 | (2x) 2160p30 | (2x) 280 MP/s
MVC (per view) (4x) 1080p60 | (8x) 1080p30 (Max Throughput half for YUV444
as compared to YUV420)
HEVC Main, Main 10 (0x) 4320p3b | (3x) 2160p60 | (2x) 920 MP/s
(6x) 2160p30 | (12x) 1080p60 |
(24x) 1080p30
Main 444, Main 444 10, MV |(1x) 2160p60 | (3x) 2160p30 | (2x) 460 MP/s
(6x) 108060 | (12x) 1080p30 (Max Throughput half for YUV444
as compared to YUV420)
VP9 Profile 0 (2x) 2160p60 | (4x) 2160p30 | (2x) 700 MP/s
(10x) 1080p60 | (20x) 1080p30

CEIETIER
Standard Profile(s) Resolution (Max Number of Streams) Throughput (up to)
H.265 (HEVC) | Main, Main 10 2160p30 (2) | 1080p60 (6) | 1080p30 (14) (2x) 464 MP/s
Main 4:4:4, Main 4:4:4 10, MV 1080p60 (2) | 1080p30 (6) (2x) 232 MP/s
(per view)
H.264 Baseline, Main, High 2160p30 (2) | 1080p60 (6) | 1080p30 (14) (2x) 455 MP/s
High 444, High 444 1080p60 (2) | 1080p30 (6) (2x) 227 MP/s
Predictive, MVC (per view)
VP9 profile 0 2160p30 (2) | 1080p60 (4) | 1080p30 (8) (2x) 278 MP/s
MR EMALT

~ FCU3001(ubuntu) /" #ENE fLidE ZHH\test_av

E PC i 52 il test_av H3EF| U #L)5, & U &4 FCU3001, HHUTF THE ML
forlinx@forlinx-desktop:~$ sudo mount /dev/sdal /mnt

Z A A IR T /mnt FAERIT (BPU D

5.1 PRI

PRATSRAD AL FH nvidia B4R
LG SR A AL 1)
H265
forlinx@forlinx-desktop:~$ gst-launch-1.0 \
filesrc location=/mnt/test_av/video/1080p_30fps_h265.mp4 ! \
gtdemux name=demux demux.video_0 ! queue ! h265parse ! omxh265dec ! \
nvoverlaysink -e
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H264
forlinx@forlinx-desktop:~$ gst-launch-1.0 \
filesrc location=/mnt/test_av/video/1080p_60fps_h264.mp4 !

gtdemux name=demux demux.video_0 ! queue ! h264parse ! omxh264dec !

nvoverlaysink -e

VP8
forlinx@forlinx-desktop:~$ gst-launch-1.0 \
filesrc location=/mnt/test_av/video/1080p_30fps_vp8.webm

matroskademux name=demux demux.video 0 ! queue ! omxvp8dec !

nvoverlaysink -e

VP9
forlinx@forlinx-desktop:~$ gst-launch-1.0 \
filesrc location=/mnt/test_av/video/1080p_30fps_vp9.webm !

matroskademux name=demux demux.video 0 ! queue ! omxvp9dec !

nvoverlaysink -e

MPEG-4
forlinx@forlinx-desktop:~$ gst-launch-1.0 \
filesrc location=/mnt/test_av/video/1080p_60fps_m4dv.mp4 !
gtdemux ! queue ! mpeg4videoparse ! nvv4l2decoder ! \
nvoverlaysink -e

LES%:

10-bit H.265 Decode (NVIDIA Accelerated Decode)

gst-launch-1.0 filesrc location=<filename_10bit.mkv> !\
matroskademux ! h265parse ! omxh265dec ! nvvidconv !\
‘video/x-raw(memory:NVMM), format=(string)NV12' ! \
nvoverlaysink -e

W

M

12-bit H.265 Decode (NVIDIA Accelerated Decode)
gst-launch-1.0 filesrc location=<filename_12bit.mkv> !\
matroskademux ! h265parse ! omxh265dec ! nvvidconv !\
‘video/x-raw(memory:NVMM), format=(string)NV12' ! \
nvoverlaysink -e

\
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5.2 YA

W SHOT ER BAR gst J1F A B SO

H.264 Encode
forlinx@forlinx-desktop:~$ gst-launch-1.0 videotestsrc ! \
'video/x-raw, format=(string)1420, width=(int)640, \
height=(int)480' ! omxh264enc !\
'video/x-h264, stream-format=(string)byte-stream' ! h264parse ! \
gtmux ! filesink location=test.mp4 -e

H.265 Encode
forlinx@forlinx-desktop:~$ gst-launch-1.0 videotestsrc ! \
'video/x-raw, format=(string)1420, width=(int)640, \
height=(int)480' ! omxh265enc ! filesink location=test.h265 -e

10-bit H.265 Encode
forlinx@forlinx-desktop:~$ gst-launch-1.0 videotestsrc ! \

'video/x-raw, width=(int)1920, height=(int)1080, framerate=(fraction)30/1'

omxh265enc ! matroskamux ! \
filesink location=test_10bit.mkv -e

VP9 Encode
forlinx@forlinx-desktop:~$ gst-launch-1.0 videotestsrc ! \
‘video/x-raw, format=(string)1420, width=(int)640, \
height=(int)480' ! omxvp9enc ! matroskamux ! \
filesink location=test.mkv -e

MPEG-4 Encode (%)
forlinx@forlinx-desktop:~$ gst-launch-1.0 videotestsrc ! \
'video/x-raw, format=(string)1420, width=(int)640, \
height=(int)480' ! avenc_mpeg4 ! gtmux !\
filesink location=test.mp4 -e

5.3 JPEG

JEPG
forlinx@forlinx-desktop:~$ gst-launch-1.0 \
filesrc location=/mnt/test_av/image/test.jpg ! nvjpegdec ! \
imagefreeze ! xvimagesink -e

Image Encode
forlinx@forlinx-desktop:~$ gst-launch-1.0 videotestsrc num-buffers=1 !\
'video/x-raw, width=(int)640, height=(int)480, \
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format=(string)I420' ! nvjpegenc ! filesink location=test.jpg -e

5.4 SR (BE)

I AEL TR test_av H 3 T SCHE 7K

ACHE ARSI 1) 5 43
forlinx@forlinx-desktop:~$ gst-launch-1.0 filesrc
location=/mnt/test_av/video/1080p_30fps_h265.mp4 !\
gtdemux name=demux demux.audio_ 0! \
gueue ! avdec_aac ! audioconvert ! alsasink -e

P& MP3 S
forlinx@forlinx-desktop:~$ gst-launch-1.0 filesrc location=/mnt/test_av/audio/test.mp3 ! \
mpegaudioparse ! avdec_mp3 ! audioconvert ! alsasink -e

HeZH T
AAC Decode (0SS Software Decode)
gst-launch-1.0 filesrc location=<filename.mp4> ! \
gtdemux name=demux demux.audio_0 !'\
gueue ! avdec_aac ! audioconvert ! alsasink -e

AMR-WB Decode (0SS Software Decode)
gst-launch-1.0 filesrc location=<filename.mp4> ! \
gtdemux name=demux demux.audio_0 ! queue ! avdec_amrwb ! \
audioconvert ! alsasink -e

AMR-NB Decode (0SS Software Decode)
gst-launch-1.0 filesrc location=<filename.mp4> ! \
gtdemux name=demux demux.audio_0 ! queue ! avdec_amrnb !\
audioconvert ! alsasink -e

MP3 Decode (0SS Software Decode)
gst-launch-1.0 filesrc location=<filename.mp3> ! mpegaudioparse ! \
avdec_mp3 ! audioconvert ! alsasink -e

5.5 EHmIL (%)

AAC Encode
forlinx@forlinx-desktop:~$ gst-launch-1.0 audiotestsrc ! \
‘audio/x-raw, format=(string)S16LE,
layout=(string)interleaved, rate=(int)44100, channels=(int)2' ! \
voaacenc ! gtmux ! filesink location=test.mp4 -e

-75 www.forlinx.com



AMR-WB Encode
forlinx@forlinx-desktop:~$ gst-launch-1.0 audiotestsrc ! \
‘audio/x-raw, format=(string)S16LE, layout=(string)interleaved, \
rate=(int)16000, channels=(int)1' ! voamrwbenc ! gtmux ! \
filesink location=test.mp4 -e

5.6 UVC 43k

forlinx@forlinx-desktop:~$ gst-launch-1.0 v4l2src device="/dev/video0" ! \
"video/x-raw, width=640, height=480, format=(string)YUY2" I\
xvimagesink -e

5.7 CUDA

CUDA 5 J b 2
forlinx@forlinx-desktop:~$ gst-launch-1.0 filesrc \
location=/mnt/test_av/video/1080p_30fps_h265.mp4 ! \

gtdemux name=demux demux.video_0 ! queue ! h265parse ! omxh265dec! \

videocuda ! nveglglessink max-lateness=-1 -e
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FINE R

6.1 FITHS%

BV AL TR H WG DU R S AL TR, HHTE TR 2 sudo BUR .

SRR
PAT 60s B fir2:
forlinx@forlinx-desktop:~$ sudo fltest wdt /dev/watchdog settimeout 60 AT
60s R4
XA AT 10s BA7 A4
forlinx@forlinx-desktop:~$ sudo fltest_wdt /dev/watchdog settimeout 10 AT
10s Hf7ifimr 4
FIEME B0
forlinx@forlinx-desktop:~$ sudo fltest_wdt /dev/watchdogO settimeout 10
[sudo] password for forlinx:
reboot after 10
reboot after 9
reboot after 8
reboot after 7
reboot after 6
reboot after 5
reboot after 4
reboot after 3
reboot after 2
reboot after 1

PP, 1R, AR . WiZAEFIRH 10 WEE (10 R 10 £
forlinx@forlinx-desktop:~$ sudo fltest_wdt /dev/watchdog keepalive 10

6.2 RTC B&pIRSHIR

A g% BmERTLESRET A, FHEmEEER

RTC IR, FE@EL{HH date 1 hwelock T E & 4. AEEMT TR, IR 244 7 W e b e e (e,
B PRI RTC WP 2 & [F)25

forlinx@forlinx-desktop:~$ date -u 072216162021.00 R B A

B 1]
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forlinx@forlinx-desktop:~$ sudo hwclock —r
[sudo] password for forlinx:

2021-08-13 12:41:51.096703+0800
forlinx@forlinx-desktop:~$ sudo date -u 081412372021.00
20214F 08/ 14H AHIyN 12:37:00 UTC
forlinx@forlinx-desktop:~$ sudo hwclock —w
[sudo] password for forlinx:
forlinx@forlinx-desktop:~$ sudo hwclock —r
2021-08-14 20:37:14.842342+0800
forlinx@forlinx-desktop:~$ date

20214F 08/ 14H A H17N20:37:17 CST

[ ® @@ forlinx@Fforlinx-desktop: ~

forlinx@forlinx-desktop:~$ sudo hwclock -r
[sudo] password for forlinx:
2021-08-13 12:41:51.096703+0800

forlinx@forlinx-desktop:~S$S sudo date -u 081412372021.00

20214 e8H 14H EHA/N 12:37:00 UTC
forlinx@forlinx-desktop:~S$S sudo hwclock -w
[sudo] password for forlinx:
forlinx@forlinx-desktop:~S sudo hwclock -r
2021-08-14 20:37:14.842342+0800
forlinx@forlinx-desktop:~S date

20214 088 14H EBHA/N 20:37:17 csT

forlinx@forlinx-desktop:~$ I

#EL U/ RT CHY ]

#HIE B RGN 1]

#E5 NEHRTC

#EZHURT CHi} ]

HIELHL R GEi [A]

SRR Wr i B, BEARGUR SRS E], T LA BN (] S22 D .

EE: RGERIIFENTPIRS, AN FBERIEI T2 BRI WfGkm, FHr

sudo systemctl disable systemd-timesyncd.service

6.3 CPU 85
— BN T EH B, HBERARIA . DU 28015 B RS 2 EOh d v e =

1. AT SR FTE cpufreq governor 2841
forlinx@forlinx-desktop:~$ cat

/sys/devices/system/cpu/cpuO/cpufreqg/scaling_available governors
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interactive conservative ondemand userspace powersave performance schedutil
2. BoETERERL S

B A performance.sh, W& A:

echo performance > /sys/devices/system/cpu/cpuO/cpufreg/scaling_governor

forlinx@forlinx-desktop:~$ echo "echo performance >
/sys/devices/system/cpu/cpuO/cpufreg/scaling_governor" > performance.sh
forlinx@forlinx-desktop:~$ cat performance.sh

echo performance > /sys/devices/system/cpu/cpuO/cpufreg/scaling_governor
forlinx@forlinx-desktop:~$ chmod +x performance.sh
forlinx@forlinx-desktop:~$ sudo ./performance.sh

6.4 HEE
1. &F CPU 4w 1H:
forlinx@forlinx-desktop:~$ cat /sys/class/thermal/thermal_zone0O/temp
57000 IR FEE BRI 57°C (57000/1000)
2. &% GPU M4uTiEEHE
forlinx@forlinx-desktop:~$ cat /sys/class/thermal/thermal_zonel/temp
57000 IR {8 57°C

6.5 FHEERE

FESCAT 2 i letc/autorun.sh Sy ¥ & R HFFHLE R A, B P AT BAEZ A I B R ZIHLE B 3)
IR -
1§ FH systemctl status autorun ] L& FH IR 5518 1T IRES :
forlinx@forlinx-desktop:~$ systemctl status autorun
@ autorun.service - auto run something
Loaded: loaded (/lib/systemd/system/autorun.service; enabled; vendor preset: enabled)
Active: inactive (dead) since Thu 2021-08-26 18:08:39 CST; 5min ago
Main PID: 5571 (code=exited, status=0/SUCCESS)

8 H 26 18:08:39 forlinx-desktop systemd[1]: Started auto run something.
8 H 26 18:08:39 forlinx-desktop autorun.sh[5571]: autorun script, put your code below

6.6 logo E#t

6.6.1 E—FrB logo
I AR logo I TR, R 16. 24, 32bit ff) bmp B kR, AEHRGIE.
7~ FCU3001(ubuntu)H F~ #ENE L= RIPL T R\OTG kil#l\Linux_for_Tegra.tar.bz2

1. ¥ Linux_for_Tegra.tar.bz2 MOtHE BTk & 2] PC HLE ubuntu H, ik
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ubuntu@ubuntu:~$ tar xvf Linux_for_Tegra.tar.nbz2
ubuntu@ubuntu:~$ cd Linux_for_Tegra/tools/bmp-splash/

2. i 800x480 7 HE A bmp SCAFFZ H 3, #r4 N logod80.bmp
S e UG 2T H 5% T S A
bmp-blob-README.txt BMP_generator_L4T.py config.file config_file.example
genbmpblob_L4T.sh logo480.bmp
3. PATHIERT S
ubuntu@ubuntu:~$ OUT=$PWD ./genbmpblob_L4T.sh
t194 ./config.file ./BMP_generator_L4T.py /usr/bin/lz4c my-bmp.blob
BMP IMAGE INFO : ./logo480.bmp nvidia 480
1+0 records in
1+0 records out
1 byte (1 B) copied, 6.9902e-05 s, 14.3 kB/s
1+0 records in
1+0 records out
1 byte (1 B) copied, 5.5702e-05 s, 18.0 kB/s
1+0 records in
1+0 records out
1 byte (1 B) copied, 5.6097e-05 s, 17.8 kB/s
1+0 records in
1+0 records out
1 byte (1 B) copied, 5.4529e-05 s, 18.3 kB/s
Jgenbmpblob_L4T.sh: Success! bmp.blob is in ‘'my-bmp.blob'.

SERLGE 2 1E1% H 3% T A2 B my-bmp.blob

4. 5] my-bmp.blob #| fcu3001, 5 ARIfFEH (MR ERIZE] T fcu3001 ) mnt HE )
forlinx@forlinx-desktop:~$ sudo dd if=/mnt/my-bmp.blob of=/dev/mtdblock0 bs=1K seek=15488
forlinx@forlinx-desktop:~$ sync

5. EFrLH

6.6.2 &3 logo

%% logo f- T FCU3001 S AF &4t N /usr/share/backgrounds/NVIDIA Login_Logo.png, ¥4
NVIDIA_Login_Logo.png & i &i& 1 & A B AT

ERANH P AR, @R R SRz .
6.6.3 EHH R

FCU 515 547 T /usr/share/backgrounds/NVIDIA_Wallpaper.jpg, & #:y&ri& i) png B BIHA .
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HEE EHRL

£ FCU3001 JF AR TE I T W AS %12 5 55 HET Il FCU3001 H A SRR U #5241 OTG iy ff
JIALT5 3 A2 BURHLInux/ I T BSOS tpie it 7 OTG MU SERIRINL T A, P Wi dE s —Fh oy
AT RIBL

FCU3001 WIRHEHIR T /A sh 51 334 (QSPI ) B U FERINLARE W BINLEG T, FHEM OTG
JIHL

AT =TT BB RIARSE, BN U SRITLDIRER L. OTG RINLK RESER KRB, FTRE S
£ U BRI

4.1 U R

4.1.1 #ERIFL U &

£ PC L U g Ak v FAT32 #%30.

FRUE S RGENE — AN X, B 5 RN 1. — IGO0 T ERNERE B — 0 X, (B =T
X THEBE linux EFTIHREE X S RISBOGERE T X 5AZ 1, XMEL N AGHERL U &,
FHEEHT LA linux B34k . HLEVES 218 ] Universal Usb Installer #2351 U 4%, 7E win _EA R AL
JEANRESCRERINLINGE, 75 ZEMIH 75 X =6

4.1.2 #EIRIPESR

FIHL T BN A RN, T
= AP EENELE RIPLTR\U SR
#1Z% H % N1 boot #1 update U442 D1F U HL A .

HEfL » ABIEE F) »

= £33 e
=0 ’
. boot
ol = . update

# U BL4E N USB3.0 AR T, XF FCu3001 L, BHIFFIERIL. el G insmiblse . Wid, ik
TU, HEE., SEHERE-FERENENLE RS
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o |
T N=E=8

ifw :
é"' .M-l:::ﬁlw.ql .ing
i Icont inue

Im.lll“l.lllllll..ll..llll.llmm

flashing spi firmuare, wvaitting ...

65536+0 records in

65536+0 records out

33554432 bytes (34 MB, 32 NiB) copied, 251.864 s, 133 ki/s

flashing sdmnc firmeare, waitting ... “

snnt/update/ennc-blob. ing.aa sant update/ennc-blob. ing.ab .ing. +img.
N ol gt ing.adb /mnt update/emnc-blob ing.ac /mntsupdate/emmc-blob. ing.ad

4+0 records in

4+0 records out

2147483648 bytes (2.1 GB, 2.0 GiB) copied, 46.0932 s, 46.6 MB/s
flashing smnt/update/emnc-blob. ing.aa ,done

smnt /update/emnc-blob. ing.ab 4

4+0 records in

4+0 records out

2147483648 bytes (2.1 GB, 2.0 GiB) copied, 47.3495 s, 45.1 Mbss
flashing smt update/emnc-blob. ing.ab ,done

smnt update/emnc-blob. ing.ac 8

4+0 records in

4+0 records out

2147483648 bytes (2.1 GB, 2.0 GiB) copied, 47.1401 s, 45.6 Mi/s
flashing /mnt update/ennc-blob. ing.ac ,done

smt updatesemnc-blob. ing.ad 12

1+1 records in

1+1 records out

725614592 bytes (726 MB, 692 MiB) copied, 19.7909 s, 36.7 Mb/s
flashing smt updatesemnc-blob. ing.ad ,done

contimue flash mode

WBINLTE R, RHUE, FH ER ORI UREET B2 BUGEARIPL

4.1.2 OTG Ri#l

E U ARG LA SR, AT UE A USB L 45ilid pC HLRINL. 75EAE ubuntu FiEAT,
ubuntu18.04 NfxfE. A LLEE win L2 REINL ubuntu, 852 EHL,

I IRER AR B
7~ FCU3001(ubuntu)H F~ #EENE L= RIYL T R\OTG kil#l\Linux_for_Tegra.tar.bz2

1. ¥ Linux_for_Tegra.tar.bz2 MItEL BRI R & H15 PC ML ubuntu /1, )&
ubuntu@ubuntu:~$ tar xvf Linux_for_Tegra.tar.bz2
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¥%F Recovery %585, HEHi% FCu3001 HL, FHLJSHAIT Recovery $44.
¥ OTG £ 11383 Micro USB Z845 1% #: % PC HL.

1E PC i AT

ubuntu@ubuntu:~$ cd Linux_for_Tegra
ubuntu@ubuntu:~/Linux_for_Tegra $ sudo ./fcu3001_flash.sh

BINLZERUR, FCU3001 HAIEFEANRSE, 2% “58 8 HUOML” Myliatb st .
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—4=
i
AT GRE AKX ARE R AT A . REAA T AT, AR AL AT ME
i H . 8. HEATMAEME D, EEBPOR FEHTUE.

TRAE R RN A IR 24 7] PSR (L BirA AR 55 A 2 15 72 D B 2 P st i IR B, A A 55 i A i
RPLIEMFEF . SO RER . TS, SOFEREAELR, #NMS%, TP ORISR ETS%
B, AAFARMUEM R SR AISEMESEORIE, 5 7E% 7 A8 AT R v PR e Ji RT3 B AR 0l AT R R
BRI, A J AR 5T
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FK

e

i

ERERS 4

TH 1 HUR PO oA B S RIS |

T PTA AREEAE S i BB R AE 5115 R

HORFEAS T R PR A IR EIR I, 15 SLZ1 i B I 78 20 B T
A5 FH PR AR i O RURECE 38 Sl L e A TR T AR AR

THIIMEZ A HEBLAOPA 5 P 8 A TROAS 72 i

THIPG AT N AR R S I, S 2 BRI Tn At

THIR BRI R AT b, BRVE S BT BURI R SE AT AT REBIR itk K T as .

THZIME A LV 7 BB Pk AR A i o

WZIEATIE R PRl AR AR o, s i B R S R AR A R AT 4R .
H BB S ARG R BC A AT REBURAS = dh, i AR IR AN DLER A2

BBl 5E BT FRLREL
e R BRI S AW SE S B, AFMAN 1. HE5 KEE 7L “bbs.witech.com.cn”™“JF

AR BB XL AR, EHRE
NEHIRE -

TRERIRA I i BURLSE B R S 2 Ak
SHERR, BUERTE!

&5 IR STEUR

7= it A PR Ao R P A e m AR B 5
k25 B AT 415

RSBUR: 2 0B 5 M www.forlinx.com
Jei W 25 i B 5

1.

RARGERL T B F0 B & N #

2. FEETEREE (BB TR -
http://bbs.witech.com.cn/thread-67932-1-1.
html.

E Bk
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