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1. #% &

Linux 2RSSR TN ATERRIVF AR EIE1THHR Linux 25 FRORIRS
INRFRRIALS RS TETT %, AAEAREREEREER, LW NBRRSTT
KREGESBER.

1.1. E@HE=ER
AEIERTHR/REFR MYD-YOULX SR, BEET NXP QE8IEM4EEERA
I, ARM 4hEE2S i MX6UL RIIFRN—ERF AR, X TFEEESOFHEESHEEE
{MYD-Y6ULX F=gZFAR) .

1.2. BRIFHER
MYD-Y6ULX RFIFF&RHRAY BSP 2EF NXP EFFIFHLXAR Linux BSP #ZE51&4
Mk, RARBRERA Yocto TiHFH{THIE. Bootloader, Kernel LARHRFEZ BB
RREMLURBNF AT, BERBSIEEE (MYD-Y6ULX SDK &7ieA) .
FFEREL BFERIRR[T myir-image-full &%, HREE BRI,

1.3. XHZER

RIEEPERFAIRNEANRENE, SDK a8 TRAEMRBZIMINI TSR, T
fhigm, FA&iEm, NMAEIC, ERAESEAREAINSASINFM. BENs0EsIEzsR
{MYD-Y6ULX SDK %&7#miiiBB) % 2-4 #AYIEA,

1.4. BiFHSH

EFHATHMEFT RIS Z AT, BEENFRRMM— LN ERESTRE—YHE, 8
FEIEEHES, BRERNEO, REGNIELR. FHNLEILISE (MYD-Y6ULX
HURNIHER) | E TRV D ELN BN RARE R RO AR G ThREH T
iTHEFIS. EEMEB—L Linux TERNIEM®S, URBCSHANMNAEHRI T,
ISR NS NI RiIA, 81F: mUOER, IMNZRIR, WENE, SRR
R, TSN, RATEELKE., GEANEDSHUS Mo HMER g, 3
AT D RFRNERNHE AR,
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2. ZLREIR

7 Linux RFEF, 12T proc B RFAREAZIZORBEISEIA N —LLE
AT ERMERENMEE. TEEEAX CPU. Memory, Flash, RTC. Watchdog.
PowerManger F#z/OZFRAIVSEGH I TIEEEN S,

2.1. CPU

MYD-Y6ULX #zi R 2 i.MX6ULx RFIZET=Mee. #B{KIhZ ARM Cortex-A7
OEEE, AMBESEIRITIRESIA 900MHZ 85 128 KB L2 SiREFH 16 iz
DDR3/LPDDR2 37F, HIEREM STEFEE. T2BTMFENEEED, B
R T —M=e. KIE. SHBERIRRAGE.

1) E&CPUBR&S:
ENRZEFH CPU RIRMHEFISEER, WETLAEIE/proc/cpuinfo XHEE,
root@myd-y6ull14x14:~# cat /proc/cpuinfo
processor : 0
model name : ARMv7 Processor rev 5 (v7I)
BogoMIPS : 24.00
Features : half thumb fastmult vfp edsp neon vfpv3 tls vfpv4 idiva idivt vfpd
32 Ipae
CPU implementer  : 0x41
CPU architecture: 7
CPU variant : 0x0
CPU part : Oxc07
CPU revision :5

Hardware : Freescale i.MX6 Ultralite (Device Tree)
Revision : 0000
Serial : 0323b1d75986e1d8
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»processor  : RFEFFEMEZNRS, NTSRGEENFTLIEYEZ. &
(BB AR REIARZIEZ,
>model name : CPU BTHEENERS.
»bogomips ERFNZEoIREENER CPU SfhEiTE A EIESH
(Million Instructions Per Second)

2) &E CPU [HE=
root@myd-y6ull14x14:~# top
top - 11:02:51 up 2:17, 1 user, load average: 0.70, 0.65, 0.64
Tasks: 71 total, 2 running, 69 sleeping, 0 stopped, 0 zombie
%Cpu(s): 1.0 us, 0.3 sy, 0.0 ni, 98.6 id, 0.0 wa, 0.0 hi, 0.0 si, 0.0 st
MiB Mem :  490.0 total, 318.7 free, 106.1 used, 65.1 buff/cache
MiB Swap: 0.0 total, 0.0 free, 0.0 used.  364.5 avail Mem

> %us: FRRAPTERERD cpu FAR ((RFEIE nice AE)
> %sy: FREFKTEN cpu R, TEEZNILER.
>%ni: FXHARTEEBEY nice BEISAIFERAY cpu FERZ,
> %id: TS cpu
3) 3XEY CPURE(ER
i.MX6UL & FIERE Temperature Monitor #&1R,

root@myd-y6ull14x14:~# cat /sys/class/thermal/thermal zoneO/temp
52730
> BTREFAToZ—E, FRLL 1000 SELENEEE.
4) CPU EFillit
CPU RIENRIMH AL RAERS, wlEY be spSFKiTBEEREFEZERTTEKNN CPU 1EIz8
WIEFRIEEE.
root@myd-y6ull14x14:~# echo "scale=5000; 4*a(1)" | bc -l -q &
[1] 507
LA EREITERY Pl, FHEHENRE 5000 i,  THRIIEFE—RE
B, IS, FATTLUBEIERRSteE CPU FIFZRAIZE(L,

root@myd-y6ull14x14:~# top
top - 03:47:29 up 33 min, 1 user, load average: 0.57, 0.16, 0.05

-8-
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Tasks: 126 total, 2 running, 124 sleeping, 0 stopped, 0 zombie
%Cpu(s): 25.1 us, 0.0 sy, 0.0 ni, 749 id, 0.0 wa, 0.0 hi, 0.0 si, 0.0 st
MiB Mem : 1943.6 total, 1623.3 free,  234.6 used, 85.7 buff/cache
MiB Swap: 0.0 total, 0.0 free, 0.0 used. 1617.3 avail Mem

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME
+ COMMAND

784 root 20 0 2728 1644 1392 R 99.7 0.1 0:42.56

93 othfE, PIERWITEH®, A= CPU ERERSE, REXKERE, WA
CPU ENMAATLABEE., @ITBINEHMEZER, BaLt—SRENNES.
root@myd-y6ull14x14:~# 3.1415926535897932384626433832795028841971693
99375105820974944592307\
8164062862089986280348253421170679821480865132823066470938446095505
8\
2231725359408128481117450284102701938521105559644622948954930381964
4\
2881097566593344612847564823378678316527120190914564856692346034861
O\
4543266482133936072602491412737245870066063155881748815209209628292
5\
4091715364367892590360011330530548820466521384146951941511609433057
2\
7036575959195309218611738193261179310511854807446237996274956735188
5\

kkkkkkkkkkkkkhkkhkkhkk

5) CPU T{Ejf=
CPU ZHFapaSfasm, el LASEEIEmER,
o &EF CPUBITIESA=E
root@myd-y6ull14x14:~# cat /sys/bus/cpu/devices/cpu0/cpufreq/cpuinfo_cur freq
198000
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o &HE CPURKATIIBRE
root@myd-y6ull14x14:~# cat /sys/bus/cpu/devices/cpu0/cpufreq/cpuinfo_max freq

528000

o &FE CPURHBIIIFRI
root@myd-y6ull14x14:~# cat /sys/bus/cpu/devices/cpu0/cpufreq/scaling governor

ondemand

o &EF CPURFMBIIFER
root@myd-y6ull14x14:~# cat /sys/bus/cpu/devices/cpu0/cpufreq/scaling available gove
rnors

conservative userspace powersave ondemand performance

XEofLUEIZIRE CPU By performance 183, 1L CPU —R&TFHEEIE,
root@myd-y6ull14x14:~# echo "performance" > /sys/bus/cpu/devices/cpu0/cpufreq/sc
aling_governor
root@myd-y6ull14x14:~# cat /sys/bus/cpu/devices/cpu0/cpufreq/cpuinfo _cur freq
528000

-10 -
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2.2. Memory

1) E&REFER
ENREZFHNRNFISESE, NeTLUEE/proc/meminfo X4EEI,
root@myd-y6ull14x14:~# cat /proc/meminfo

MemTotal: 501788 kB
MemFree: 326380 kB
MemAvailable: 373268 kB
Buffers: 4208 kB
Cached: 56212 kB
SwapCached: 0 kB
Active: 35820 kB
Inactive: 47996 kB
Active(anon): 23860 kB
Inactive(anon): 9268 kB
B

>MemTotal : FFEBARKY RAM X/, YIEREFREFREEMANZER

»MemFree : LowFree + HighFree

> Buffers ;. ARG R MEFRIAN

» Cached D MAHFRIZR I X KN

»SwapCached : BEHIIRHRAINE. 5 1/0 18X
> Active . 27 () HFERNRE

> Inactive - REAEFERNNE

2) REVATFER=
o] free ap S RIZENAFRIGERER, -m SEUTREALI MByte,
root@myd-y6ull14x14:~# free -m

total used free shared buff/cache available
Mem: 490 106 318 9 65
364
Swap: 0 0 0

>total : RTEFEREE.

- 11 -
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>used : WEANAREFE,

>free : TIFRNANEE.
3) AFEEDNI

BB AR A/NFIRE, ST RANENAFHITIE LK. B5E
HEDNE, WEERFEUL 1 /X%, ARESH Memtester TR, MiH7ZE0T,
root@myd-y6ull14x14:~# memtester 300M 1
memtester version 4.3.0 (64-bit)
Copyright (C) 2001-2012 Charles Cazabon.
Licensed under the GNU General Public License version 2 (only).

pagesize is 4096

pagesizemask is Oxfffffffffffff000

want 300MB (314572800 bytes)

got 300MB (314572800 bytes), trying mlock ...locked.

Loop 1/1:
Stuck Address : ok
Random Value : ok
Compare XOR . ok
Compare SUB : ok
Compare MUL : ok
Compare DIV . ok
Compare OR . ok
Compare AND : ok
Sequential Increment: ok
Solid Bits : ok
Block Sequential . ok
Checkerboard : ok
Bit Spread : ok
Bit Flip : ok
Walking Ones : ok
Walking Zeroes . ok

Done.

-12 -
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2.3. Flash

MYD-Y6ULX gy flash & eMMC #0 Nand hR7AS,
eMMC E— M UEEFERE, 81 F— MultiMediaCard (MMCO)#EZO, —/> NAND
Flash B4, BRIBA. AT Flash S AR MASEHEE 2RISR~ mEY
MR, MYD-Y6ULX 9 EMMC higds g 4GByte BE.
ATLRBHEE Linux RETEESERIF eMMCIEBRETTIE,
1) emmc
@1 fdisk -| G5 SALAFEE emmc S RERBRBE:
root@myd-y6ull14x14:~# fdisk -I
Disk /dev/mmcblk1: 3672 MB, 3850371072 bytes, 7520256 sectors
117504 cylinders, 4 heads, 16 sectors/track
Units: sectors of 1 * 512 = 512 bytes

Device Boot StartCHS EndCHS StartLBA EndLBA Sectors
Size Id Type

/dev/mmcblk1p1 320,0,1 895,3,16 20480 122879 10240

0 50.0M ¢ Win95 FAT32 (LBA)

/dev/mmcblk1p2  896,0,1 767,3,16 122880 7520255 739737

6 3612M 83 Linux

> /dev/mmcblk2p1 : FAFM kernel 0 dtb {4

»/dev/mmcblk2p2 : BFEHRHZRES
2) Nand

Nand-flash 9772 flash BE—Fh, ERIBRAIIEEERRTER, NESKSE
WNFRISCIR M 7 BRI B BRIRRR D .

e EEMRMEHPKXENX

nand R953 XE5HI7E uboot FIEEX,, uboot ERIEEESEEHRL kernel, EXUT:
#define MFG_NAND PARTITION "mtdparts=gpmi-nand:5m(boot),1m(env),10m(k
ernel),1Tm(dtb),-(rootfs) "
#else

e EERFENRHNOKXIER

HA linux RFELAEELRIS XER:
root@myd-y6ull14x14:~# cat /proc/mtd

- 13-
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dev: size erasesize name
mtd0: 00500000 00020000 "boot"
mtd1: 00100000 00020000 "env"
mtd2: 00a00000 00020000 "kernel"
mtd3: 00100000 00020000 "dtb"
mtd4: 0ef00000 00020000 "rootfs"

o EEERDKSE
root@myd-y6ull14x14:~#cat /proc/cmdline
console=ttymxc0,115200 ubi.mtd=4 root=ubiO:rootfs rootfstype=ubifs mtdparts
=gpmi-nand:5m(boot),1Tm(env),10m(kernel),1m(dtb),-(rootfs)

> ubi.mtd  EEXHERARE AN PK
» rootfstype ;RN RFRUEIC

> root  IEED XIER

> Console IR B OS5

- 14 -
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2.4. RTC

RTC (Real-time clock) ZEE— 0¥, FARICRELME, JHMEHREAXNER
BEREFREHITI, RAEHHEETENERESHTERR.

i.MX6UL SR IEBEE RTC By, FRIKFASMB RTC k. RTC BB ERMA
Linux Z&EFIRY hwclock #1 date ap$EE#H1T, TEMHERFRIEEAN RTC, 15EE
RTC BYiEF g &9 R KR RIFH TR AR (RIF AT,

1) BERHE RTCIZHE
root@myd-y6ull14x14:~# Is -| /dev/rtc*

Irwxrwxrwx 1 root root 4 Sep 5 03:14 /dev/rtc -> rtcO
Crw------- 1 root root 251, 0 Sep 5 03:14 /dev/rtcO
Crw------- 1 root root 251, 1 Sep 5 03:14 /dev/rtcT

rtc BF linux g%, &/dev FEHIZET R rtc0, rtcl al{tFFR/E.

root@myd-y6ull14x14:~# cat /sys/class/rtc/rtcO/name
snvs_rtc 30370000.snvs:snvs-rtc-lp
root@myd-y6ull14x14:~# cat /sys/class/rtc/rtc1/name
rtc-ds1307 1-0032

2) BERAANE

B REFRIENZES Tue Sep 8 09:07:30 UTC 2020
root@myd-y6ull14x14:~# date 090809072020.30
Tue Sep 8 09:07:30 UTC 2020
3) BRHEMMESA RTC

B E—2 date Gy LIRERIRFITAEANE RTC IRE
root@myd-y6ull14x14:~# hwclock -w
4) iZEY RTC BAHEEARFRIE
root@myd-y6ull14x14:~# hwclock -r
2020-09-08 09:08:02.588845+00:00

5) FE{FI5 RTC RifE),

- 15 -
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FEjtSRAE CR1225 RJEEt, HiRSIHARIR, 2d 2 o#Aa, LB, EFRTC
BEIFN R SR,
root@myd-y6ull14x14:~# hwclock -r
2020-09-08 09:10:50.206047+00:00
6) BRERARIES RTC BHERYP
root@myd-y6ull14x14:~# hwclock -s
root@myd-y6ull14x14:~# date
Tue Sep 8 09:11:07 UTC 2020

B /EEER RTC IEFMASIELL ZANRBERIIHMRIEIN T XL 2 58, iR
B8 RTC TEIER, WISRFZFMNL RTC AUSE, HTLUSHTEERTEIRERAN 24 /N, iU
il RTC BB SRR ERER.

-16 -
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2.5. Watchdog

Linux R#ZEE Watchdog F&E%, EHRIHIER—RAILRIRE R NERaIE 1
ERTEE A (FFESNIBE IEt FSkSEM Watchdog B9THAE, ATHRNRFREIT. HKR
SZHNRE BRI AR RAE T LIS TENER

MYD-Y6ULX (B R ARERE 1 1NEI 1, ANThiEs watchdog RIEA, AT PARY
HE. XA, REE ERETE
1) XHAEI1M
root@myd-y6ull14x14:~# echo V > /dev/watchdog0
2) (EANAERNEIE
root@myd-y6ull14x14:~# watchdog test
Usage: wdt driver test <timeout> <sleep> <test>

timeout: value in seconds to cause wdt timeout/reset

sleep: value in seconds to service the wdt

test: 0 - Service wdt with ioctl(), 1T - with write()

I TE AN EEEEA 45, =iEkR 1s R—Rm.
root@myd-y6ull14x14:~# watchdog test 4 1 0
Starting wdt driver (timeout: 4, sleep: 1, test: ioctl)
Trying to set timeout value=4 seconds
The actual timeout was set to 4 seconds
Now reading back -- The timeout is 4 seconds
SNSRI EEISE 1 B8 5, MSIREER 5s K9, LAHEIS TERN 4s (95T
JERIESE, FAREER.

-17 -
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2.6. Power Management

AETER Linux EBJEETERY Suspend ThAE, iLFFAIREEIR |, @ITYNSREE(HIGEE,
Linux #Z—R& Rt 7 =7 Suspend: Freeze, Standby #1 STR(Suspend to RAM), &
FIF=zsEm|" /sys/power/state” XHSBISN" freeze” . " standby” #1" mem” ,
IRy (R
1) BEELHRFARRSIFHET
root@myd-y6ull14x14:~# cat /sys/power/state
freeze standby mem
2) ERARZERBEANNGE
root@myd-y6ull14x14:~# echo "freeze" > /sys/power/state
root@myd-y6ull14x14:~# echo "standby" > /sys/power/state
root@myd-y6ull14x14:~# echo "mem" > /sys/power/state
o Limem AR, BMARIKGSEFRRAR, WIEBXBOTESRAN, OBT

= LEINE.
root@myd-y6ull14x14:~# echo "mem" > /sys/power/state
[ 278.716505] PM: suspend entry (deep)

[ 278.720724] Filesystems sync: 0.000 seconds

[ 278.741713] Freezing user space processes ... (elapsed 0.001 seconds) done.
[ 278.750794] OOM killer disabled.

[ 278.754120] Freezing remaining freezable tasks ... (elapsed 0.001 seconds)
done.

[ 278.762886] printk: Suspending console(s) (use no_console suspend to deb
ug)

o EiiRiE (KEY USER) NREE:

[ 278.872728] fec 20b4000.ethernet ethO: Link is Down

[ 278.874269] PM: suspend devices took 0.100 seconds

[ 278.878646] Disabling non-boot CPUs ...

[ 278.878658] Turn off M/F mix!

[ 278.882566] imx-sdma 20ec000.sdma: loaded firmware 3.5

[ 279.205157] usb 1-1: reset high-speed USB device number 2 using ci_hdrc
[ 279.526926] PM: resume devices took 0.650 seconds

[ 279.560349] OOM killer enabled.
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[ 279.563503] Restarting tasks ... done.
[ 279.630415] PM: suspend exit
root@myd-y6ull14x14:~#

LeRFE AR O T LA, OBUT TRk,
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-—

r

=
B
=
®
<
=

-
-

15

-
o
®

o
=
®

o



MYIR-MYD-Y6ULX-SW-EG-ZH-L5.10.9 MY IR Rn@E=x

3. Sl

3.1. GPIO

MYD-Y6ULX B9 GPIO FI2LA GPIOX Y FxRENXAY, pin BItRERF0 GPIOX Y 2
X2 ARSI RAT LS E (MYC-Y6ULX Pin list V13.xIsx) Fif, GPIOX Y i3]
AL N WK

(X-1) *32+Y

TEAMA Linux T2 GPIO 733X,
® HFRZE gpio BIF

EXH RS GPIO B, RRSetaEREERFR GPIO 2EHKEMIREN G, MR
WER, SEHRERIR busy WES., TELUR(EHRRER (J14-PINS)B—MNMEOHHE,
(ERARARNERE.

1) & GPIO

root@myd-y6ull14x14:~#/sys# echo 24 > /sys/class/gpio/export
SHAINESE/sys/class/gpio/ BR TR gpio24 X ER.

2) RE/E%E GPIO 15

o REWA:

root@myd-y6ull14x14:~# echo "in" > /sys/class/gpio/gpio24/direction

o RERIW:

root@myd-y6ull14x14:~# echo "out" > /sys/class/gpio/gpio24/direction

® &E gpio HlA:

root@myd-y6ull14x14:~# cat /sys/class/gpio/gpio24/direction

out
IR[E in TR, IRE out R,

3) RE/EE GPIOKE

o REHHIX:

root@myd-y6ull14x14:~# echo "0" > /sys/class/gpio/gpio24/value

o RERIS:

root@myd-y6ull14x14:~# echo "1" > /sys/class/gpio/gpio24/value
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3.2. LED

Linux RGHRM 7 —MRZAFRFE LTS ENEFZEERME LED 185, 1ZFRFAIUX
#9700 LED IREIRAERIEED. XEREOAIT/sys/class/leds BRT. MYD-Y6ULX
RE—LED (BefErlT) . THEBEBES sysfs B975z0xF LED #H1T. ke
SNBAGS, LEERE LED NBAEE.
1) #(E LED BB RJ/sys/class/gpios, i ZBERAE/:
root@myd-y6ull14x14:~# Is /sys/class/leds/
cpu mmc0: mmcl::
2) LA cpu Uiz LED
® EHY cpu LED X7, EHAh 0 F7:R LED X[, 1~255 %5 LED HiE
root@myd-y6ull14x14:~# cat /sys/class/leds/cpu/brightness
255

BJRIZHRIZETKT LED AFEIRTE.
e &KX LED
root@myd-y6ull14x14:~# echo 0 > /sys/class/leds/cpu/brightness
e = LED
root@myd-y6ull14x14:~# echo 1 > /sys/class/leds/cpu/brightness
® FFi3 LED 1k
root@myd-y6ull14x14:~# echo "heartbeat" > /sys/class/leds/cpu/trigger
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Make Your Idea Rea

3.3. RS232

AT5EER Linux APl EBEFF AR RS232 BIKIATRE. Linux B9EB OIRESUS—RRES
£Zh/dev/ttymxen(n=0,1,2,3......), n F=EBEOE Linux RFEPRISEHE, “ttymxc”
ERZEEENFEOKRERF. AL MYD-Y6ULX Eik £ J10#=0 (BD uart2)
FBFTIRS, vart2 HRSIRETHMA ttymxcl,

Z 3-1. ttymxc 5 uart BIRIRIKER

ttymxc uart
/dev/ttymxcO Uart1
/dev/ttymxc1 Uart2
/dev/ttymxc2 Uart3
/dev/ttymxc3 Uart4
/dev/ttymxc4 Uart5

¥ J10 9 TXD 5 RXD 9355 USB-RS232 4£#28889 RXD F11 TXD iz,
o PCIiRYUEEIRE
£ windows MEREIREBEOTEREYE 1234567890, EEFEIKX
o FrAtRAMiIIREE:
root@myd-y6ull14x14:~# uart test -d /dev/ttymxc1 -b 115200
/dev/ttymxc1 RECV 10 total
/dev/ttymxc1 RECV: 1234567890
/dev/ttymxc1 RECV 10 total
/dev/ttymxc1 RECV: 1234567890
/dev/ttymxc1 RECV 10 total
/dev/ttymxc1 RECV: 1234567890
/dev/ttymxc1 RECV 10 total
/dev/ttymxc1 RECV: 1234567890
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3.4. RS485

AEFEERAMIGERA Linux APHIUEHFFAR RS485 RIXFIEKEIETIRE, IRE TR
ttymxc3, LLJ10 $ZORT RS485 B TN, HEEMR MYD-YOULX FFAMR, H—1R
WmFAYJI0RI A 5 B o3l 55— MR+ AF B iEE.

o —RIFRIRMAZIXIR, ETIERFFARIZER:

# rs485 write -d /dev/ttymxc3 -b 4800 -e 1

SEND[20]: 0x01 0x02 0x03 0x04 0x05 0x06 0x07 0x08 0x09 Ox0a OxOb 0xOc O
x0d O0x0e OxOf Ox10 Ox11 Ox12 Ox13 Ox14

SENDJ[20]: 0x01 0x02 0x03 0x04 0x05 0x06 0x07 0x08 0x09 Ox0a 0xOb 0xOc O
x0d 0x0e OxOf 0x10 Ox11 Ox12 0x13 0x14

SEND[20]: 0x01 0x02 0x03 0x04 0x05 0x06 0x07 0x08 0x09 Ox0Oa OxOb 0xOc O
x0d O0x0e OxOf Ox10 Ox11 Ox12 Ox13 Ox14

SENDJ[20]: 0x01 0x02 0x03 0x04 0x05 0x06 0x07 0x08 0x09 Ox0a 0xOb 0xOc O
x0d 0x0e OxOf Ox10 Ox11 Ox12 Ox13 Ox14

o S—NMRFMRIGR, ETIERIEINEE:

# rs485 read -d /dev/ttymxc3 -b 4800 -e 1

RECV[20]: 0x01 0x02 0x03 0x04 0x05 0x06 0x07 0x08 0x09 Ox0a 0xOb 0xOc Ox
0d O0x0e OxOf Ox10 Ox11 0x12 Ox13 Ox14

RECV[20]: 0x01 0x02 0x03 0x04 O0x05 0x06 0x07 0x08 0x09 Ox0a 0xOb 0xOc Ox
0d O0x0e OxOf Ox10 Ox11 0x12 0x13 Ox14

RECV[20]: 0x01 0x02 0x03 0x04 0x05 0x06 0x07 0x08 0x09 Ox0a 0xOb 0xOc Ox
0d O0x0e OxOf Ox10 Ox11 0x12 Ox13 Ox14

RECV[20]: 0x01 0x02 0x03 0x04 0x05 0x06 0x07 0x08 0x09 Ox0a 0xOb OxOc 0x
0d O0x0e OxOf Ox10 Ox11 0x12 0x13 Ox14
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3.5. CAN BUS

AT5RA Linux RFERAY cansend, candump &< #17 SocketCAN AIETTIN
1. XM ERRIRRRFF AR IEEME,
J10 EE7A9 CANH, CANL 5|§F0=28B4A91+ CANH, CANL #HiE.

1) #¥ait CAN RILgiEO

IRE can BYFER:

{8 can BELIRBRITR, FHIHE CAN MEEO, S TEMSD IIEHRIRT
AUPERITERIRE N M, BURRASERIRE VI 4M, FHIFS can IHEE,
root@myd-y6ull14x14:~# ip link set canO type can bitrate 50000 triple-sampli
ng on

root@myd-y6ull14x14:~# ifconfig can0 up

2) Wz EhiEnizt
—BRIR AR IXR
root@myd-y6ull14x14:~# cansend can0 100#01.02.03.04.05.06.07.08
— AR IR -
root@myd-y6ull14x14:~# candump can0
root@myd-y6ull14x14:~# can0 100 [8] 01 02 03 04 05 06 07 08

3) ERHRIENHITER

CAN #iEIUR Z BB CAN REFBIMAFITHER, HF "dock” RIEAR
can fORTEH, " drop” BUEBEREESR, " overrun” BYERFGEH, " error” RERTDLSE

1%

root@myd-y6ull14x14:~# ip -details -statistics link show can0
2: can0: <NOARP,ECHO> mtu 16 qdisc noop state DOWN mode DEFAULT gr
oup default glen 10

link/can promiscuity 0 minmtu 0 maxmtu 0

can state STOPPED (berr-counter tx 0 rx 0) restart-ms 0
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flexcan: tseg1 4..16 tseg2 2.8 sjw 1.4 brp 1..256 brp-inc 1
clock 30000000
re-started bus-errors arbit-lost error-warn error-pass bus-off
0 0 0 0 0 0 num
txqueues 1 numrxqueues 1 gso _max size 65536 gso max_segs 65535
RX: bytes packets errors dropped overrun mcast

0 0 0 0 0 0
TX: bytes packets errors dropped carrier collsns
0 0 0 0 0 0
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3.6. KEY(izHE)

Linux f9/etc/input/eventxx IREFLARRG @RI BiR. #2. MERFHmA
’E, AOEERNL key, BIY evtest i SREEFRBREERMN, MYD-Y6ULXH
=N, K1 2 onoff 128, K2 RRENHRE, K3 ZRFKE,

1) RENEERER
FIFFECERNRE RIS myb-imx6ul-14x14.dtsi, ATLABEZIRT R gpio-keys T
gpio-keys {
compatible = "gpio-keys";
pinctrl-names = "default";
pinctrl-0 = <&pinctrl gpio_key>;
user {
label = "User Button";
gpios = <&gpio5 0 GPIO ACTIVE HIGH>;
gpio-key,wakeup;
linux,code = <KEY 1>;

Y
2) ZEE
o EEXMAVRMANIRZE event (ER
root@myd-y6ull14x14:~# evtest
No device specified, trying to scan all of /dev/input/event*
Available devices:
/dev/input/event0: 20cc000.snvs:snvs-powerkey
/dev/input/event1: generic ft5x06 (00)
/dev/input/event2: IMX6UL Touchscreen Controller
/dev/input/event3: gpio-keys

F_ERJLAKD gpio-keys RIS RIREE S0 event2,
o HUTTEMS, BRIFRE K3, BOKRSFTEIHNTMESR:
Select the device event number [0-3]: 3
Input driver version is 1.0.1
Input device ID: bus 0x19 vendor Ox1 product Ox1 version 0x100
Input device name: "gpio-keys"
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Supported events:

Event type O (EV_SYN)

Event type 1 (EV_KEY)

Event code 2 (KEY 1)

Properties:
Testing ... (interrupt to exit)
1599641292.878878,
1599641292.878878,
1599641293.049011,
1599641293.049011,
1599641293.718856,
1599641293.718856,
1599641293.858903,
1599641293.858903,
1599641294.198953,
1599641294.198953,
1599641294.308852,
1599641294.308852,
1599641294.558876,
1599641294.558876,
1599641294.678870,
1599641294.678870,
1599641294.898855,
1599641294.898855,
1599641295.038987,
1599641295.038987,

Event: time

Event: time
Event: time
Event: time
Event: time
Event: time
Event: time
Event: time
Event: time
Event: time
Event: time
Event: time
Event: time
Event: time
Event: time
Event: time
Event: time
Event: time
Event: time

Event: time

(EV_KEY), code 2 (KEY_1),
SYN_REPORT
(EV_KEY), code 2 (KEY_1),
SYN_REPORT
(EV_KEY), code 2 (KEY_1),
SYN_REPORT
(EV_KEY), code 2 (KEY_1),
SYN_REPORT
(EV_KEY), code 2 (KEY_1),
SYN_REPORT
(EV_KEY), code 2 (KEY_1),
SYN_REPORT
(EV_KEY), code 2 (KEY_1),
SYN_REPORT
(EV_KEY), code 2 (KEY_1),
SYN_REPORT
(EV_KEY), code 2 (KEY_1),
SYN_REPORT
(EV_KEY), code 2 (KEY_1),
SYN_REPORT

BE—IX K3 SRS TEIHAREAE, IREIER.
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3.7. USB

MYD-Y6ULX 186 2 B USB2.0 1, —E&ATF OTG T&Hi&E&, »—i USB2.0O
Zi3 RS R 2 B USB O,

ATBIEXAGSEHER. USB HUB IRIE USB Host IRZNAIATITIE, SCHNES U
ZAIIHEE. usb BrzEThEE,

1) B&HEA usb RFTENER

® 5 U BEERIFAIR USB Host #1, AZiE~ERANT:
root@myd-y6ull14x14:~# [ 755.254972] usb 1-1.1: new high-speed USB devic
e number 3 using ci_hdrc

[ 755.413421] usb 1-1.1: New USB device found, idVendor=058f, idProduct=6
387, bcdDevice= 1.06

[ 755.422370] usb 1-1.1: New USB device strings: Mfr=1, Product=2, SerialNu
mber=3

[ 755.437531] usb 1-1.1: Product: Mass Storage

[ 755.441955] usb 1-1.1: Manufacturer: Generic

[ 755.451900] usb 1-1.1: SerialNumber: 03F004F7

[ 755.468433] usb-storage 1-1.1:1.0: USB Mass Storage device detected

[ 755.493065] scsi hostO: usb-storage 1-1.1:1.0

[ 756.567834] scsi 0:0:0:0: Direct-Access Generic Flash Disk 8.07 P
Q: 0 ANSI: 4

[ 756.594293] sd 0:0:0:0: [sda] 31129600 512-byte logical blocks: (15.9 GB/14.
8 GiB)

[ 756.616305] sd 0:0:0:0: [sda] Write Protect is off

[ 756.634066] sd 0:0:0:0: [sda] Write cache: disabled, read cache: enabled, do
esn't support DPO or FUA

[ 756.694383] sda:

[ 756.711553] sd 0:0:0:0: [sda] Attached SCSI removable disk

[ 757.721016] FAT-fs (sda): Volume was not properly unmounted. Some data
may be corrupt. Please run fsck.

M ERMEERABHEEEZRNZE N sda,
2) U B8iES
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U B35, BTXHRFESEMANTBERIE, MURER U 2ELKIL
vfat, ext4, #&z(, BATLAESR.
o EFEHEHR
root@myd-y6ull14x14:~# cat /proc/mounts | grep sda*
cgroup2 /sys/fs/cgroup/unified cgroup2 rw,nosuid,nodev,noexec,relatime,nsdele
gate 0 O
/dev/sda /run/media/sda vfat rw,relatime,gid=6,fmask=0007,dmask=0007,allow
utime=0020,codepage=437,iocharset=is08859-1,shortname=mixed,errors=remou
nt-ro 0 0
o Bt
root@myd-y6ull14x14:~# echo "myir udisk test" > /run/media/sda/test file.txt
o imXit
root@myd-y6ull14x14:~# cat /run/media/sda/test file.txt
myir udisk test

BRXHRFERTE sync i<, HREIETEEAZIUZ2EECRE, FILUENR
RE.
3) XTFHFRXHFRFER

HENHBNSREFRS, DREEF, TERENLER, Bl EEEEER,
RESRFHERET 2ERMEN Y. FLUESAXEHSAME, SIEXEHBEARE
ER. (BEZXA reboot i, RFSFEITIEETXEIESENEGE, 1T synci&(T
SR GEEPN R
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3.8. Backlight

APETERNAENNRE, BEERIELCD #H/sys BRTHRIRM, LATHE
11, FEPEYRE.
1) EESHIEES

o HABKSHATER
root@myd-y6ull14x14:~# cd /sys/class/backlight/backlight-display/
root@myd-y6ull14x14:/sys/class/backlight/backlight-display# s

actual _brightness brightness device power subsystem type
bl power consumers max_brightness scale suppliers uevent
® SELAIEYHRA

root@myd-y6ull14x14:/sys/class/backlight/backlight-display# cat brightness
6

o EEENRARA
root@myd-y6ull14x14:/sys/class/backlight/backlight-display# cat max_brightnes
S
7
2) EPEHR

o B EEFPL YRR, A echo [ brightness EAWMSERS, (BALEE TS

KA

root@myd-y6ull14x14:/sys/class/backlight/backlight-display# echo 10 > brightn
ess

sh: write error: Invalid argument
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3.9. Touch Panel

MYD-Y6ULX RFIFFAIRSISEAAREFAEEMRE, MYIR BEFMRE IC 7
FT5x16, FBREEFAER i.MX6UL & RER TSC #RHRIEEY ADC £UE. FF AIRIESERTEK
BITWXEc, BEREERAPRARE, ROHIAHE. MERERE, MFErEiRE
., B, BERARERE, RAREESFIRE, BEFEERTETLUERRYR
AEFESFEEMIONE, BERENREM. THEY evtest apSRAIAMRINEEM
R
1) B
root@myd-y6ull14x14:~# ts calibrate
xres = 800, yres = 480
Took 7 samples...

Top left : X = 3174 Y = 509
Took 5 samples...

Top right : X = 3120 Y = 3715
Took 4 samples...

Bot right : X = 843 Y = 3686
Took 7 samples...

Bot left : X = 855Y = 483
Took 1 samples...

Center : X = 1992 Y = 2104
-53.327515 -0.002611 0.218416
573.700073 -0.165326 -0.001703
Calibration constants: -3494872 -171 14314 37598008 -10834 -111 65536
root@myd-y6ull14x14:~#

ETRUENNER, # LCD E—RmdE
2) Mg
BSTiEE LCD, BBRFAIEM evtest FTENAMRAYINGE, mE— T LCD BRRERIT
EZImJENER.
root@myd-y6ull14x14:~# evtest
No device specified, trying to scan all of /dev/input/event*
Available devices:
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/dev/input/eventO: 30370000.snvs:snvs-powerkey
/dev/input/event1: generic ft5x06 (00)
/dev/input/event2: gpio-keys

/dev/input/event3: bd718xx-pwrkey

Select the device event number [0-3]: 1
Input driver version is 1.0.1
Input device ID: bus 0x18 vendor 0x0 product Ox0 version 0x0
Input device name: "generic ft5x06 (00)"
Supported events:
Event type O (EV_SYN)
Event type 1 (EV_KEY)
Event code 330 (BTN TOUCH)
Event type 3 (EV_ABS)
Event code 0 (ABS X)
--snip--
Testing ... (interrupt to exit)
Event: time 1599614278.142778, type 3 (EV_ABS), code 57 (ABS_MT TRAC
KING_ ID), value 7
Event: time 1599614278.142778, type 3 (EV_ABS), code 53 (ABS MT POSITI
ON X), value 419
Event: time 1599614278.142778, type 3 (EV_ABS), code 54 (ABS MT_POSITI
ON_Y), value 367
Event: time 1599614278.142778, type 1 (EV_KEY), code 330 (BTN TOUCH),
value 1
Event: time 1599614278.142778, type 3 (EV_ABS), code 0 (ABS X), value 4
19
Event: time 1599614278.142778, type 3 (EV_ABS), code 1 (ABS_Y), value 3
67
Event: time 1599614278.142778, -------------- SYN REPORT ------------
Event: time 1599614278.195100, type 3 (EV_ABS), code 53 (ABS MT POSITI
ON X), value 418
Event: time 1599614278.195100, type 3 (EV_ABS), code 54 (ABS MT POSITI
ON_Y), value 365
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Event: time 1599614278.195100, type 3 (EV_ABS), code 0 (ABS X), value 4
18

Event: time 1599614278.195100, type 3 (EV_ABS), code 1 (ABSY), value 3
65

Event: time 1599614278.195100, -------------- SYN REPORT ------------

Event: time 1599614278.272333, type 3 (EV_ABS), code 57 (ABS_MT TRAC
KING_ID), value -1

Event: time 1599614278.272333, type 1 (EV_KEY), code 330 (BTN TOUCH),
value 0

Event: time 1599614278.272333, -------------- SYN REPORT ------------
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3.10. Display

ABIFRERXT Linux B FrameBuffer I985#84F, SLIlik&EEH 27~ RGB BIBFIEE
B, BHIFEET Linux FrameBuffer APl #0F &, WIRXBIREE LCD &E&EE )3 1=
Ok,

HKIRRHHRM = LCD #2811, Linux 3R{4BVAECE R MY-TFT070CV2,

% 3-2 FBcHsIn

BsS 1588
MY-TFT070CV2 1SR
MY-TFTO70RV2 7 JESRRR
MY-TFT043RV2 4.3 JEIMERR

1) LCD &3k
o HITIEFRE, LCD REFESHIMENETE

# framebuffer test

The framebuffer device was opened successfully.
vinfo.xres=480

vinfo.yres=272

vinfo.bits per bits=16

vinfo.xoffset=0

vinfo.yoffset=0

red.offset=11

green.offset=5

blue.offset=0

transp.offset=0

finfo.line_length=960

finfo.type = PACKED PIXELS

The framebuffer device was mapped to memory successfully.
color: red rgb val: 0000F800

color: green rgb_val: 000007EO

color: blue rgb val: 0000001F

color: r & g rgb val: 0000OFFEO
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color: g & b rgb val: 000007FF
color: r & b rgb val: 0000F81F
color: white rgb val: 0000FFFF
color: black rgb val: 00000000

2) {EMziF 4.3 LCD

FEAREIUEFER MYIRRY 7 TR, LebinABaIIESUnER 4.3 I K.
DTS 3f4: arch/arm/boot/dts/myb-imx6ul-14x14.dtsi
displayO: display@0 {
bits-per-pixel = <16>;
bus-width = <16>;
display-timings {
native-mode = <&timing1>;
/*4.3-inch*/
timing0: timing0 {
clock-frequency = <9200000>;
hactive = <480>;
vactive = <272>;
hfront-porch = <8>;
hback-porch = <4>;
hsync-len = <41>;
vback-porch = <2>;
vfront-porch = <4>;
vsync-len = <10>;
hsync-active = <0>;
vsync-active = <0>;
de-active = <1>;
pixelclk-active = <0>;
Y
/*7.0-inch*/
timing1: timing1 {
clock-frequency = <33000000>;
hactive = <800>;
vactive = <480>;

-35-



MYIR-MYD-Y6ULX-SW-EG-ZH-L5.10.9

I
I
0_EEARYED native-mode =
£, BEIEXA native-mode =

[EE#HFE dtb FTHEWRT

<
<
by
5

hfront-porch = <210>;
hback-porch = <46>;
hsync-len = <1>;

vback-porch = <22>;
vfront-porch = <23>;
<20>;

<0>;

vsync-len =
hsync-active =
vsync-active = <0>;
de-active = <1>;

pixelclk-active = <0>;

<&timing1>; AEIARISE, FERIR 7 TRUIRE
<&timing0>; BMEZREFER 4.3 JH timing 88, &

- 36 -



MYIR-MYD-Y6ULX-SW-EG-ZH-L5.10.9 MY IR Rn@E=x

4. MILEEO

MYD-Y6ULX FFAMRB 2R M EILARMZEO. —1 Wi-FitRH (WM-N-BM-02)
— 4G 1&EREN, THDBXIX=FMNZIRERIEEHTNEAE.

4.1. Ethernet

Linux TREBEEMNTERS, BEWAYAE net-tools, iproute2, systemd-networkd,
network manager LAK connman &, XEERAJLATER S E IR RIRIELirm 22t T
R, XENEIAEBILIKNF i & Bk AR E T

FRRE NREGERE 7&#S IP, BREXHNT:
root@myd-y6ull14x14:~# Is -| /etc/systemd/network/
total 8
-rwxr-xr-x 1 root root 88 Sep 9 09:05 10-static-ethO.network
-rwxr-xr-x 1 root root 88 Sep 9 09:05 11-static-eth1.network
Irwxrwxrwx 1 root root 9 Sep 9 09:11 99-default.link -> /dev/null

1) FEIRAIEELAKR IP ittt
o (#F net-tools TAEGHH ifconfig XMLEZHITF o E

B/tBIdEY ifconfig ipSEEMRIRBEEUT:

root@myd-y6ull14x14:~# ifconfig -a

eth0 Link encap:Ethernet HWaddr fa:2e:32:6f:4b:55
inet addr:192.168.30.202 Bcast:192.168.30.255 Mask:255.255.255.0
inet6 addr: fe80:f82e:32ff:fe6f:4b55/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:12795 errors:0 dropped:0 overruns:0 frame:0
TX packets:3896 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:1217512 (1.1 MiB) TX bytes:177644 (173.4 KiB)

eth Link encap:Ethernet HWaddr da:Oe:6a:e6:8a:a6
inet addr:192.168.40.202 Bcast:192.168.40.255 Mask:255.255.255.0
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inet6é addr: fe80::d80e:6aff.fee6:8aa6/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:46 errors:0 dropped:0 overruns:0 frame:0

TX packets:49 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen:1000
RX bytes:3637 (3.5 KiB) TX bytes:8216 (8.0 KiB)

Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

inet6 addr: ::1/128 Scope:Host

UP LOOPBACK RUNNING MTU:65536 Metric:1

RX packets:2596 errors:0 dropped:0 overruns:0 frame:0
TX packets:2596 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000

RX bytes:232480 (227.0 KiB) TX bytes:232480 (227.0 KiB)

eth0 ALFRALAKMIRE, XER MAC ittit, (KRR TINFEE, WNRE—
FIRERENEL TE—F.

uboot {££ fec.macddr
IREWHBE N MAC

flash 2¢& fuse B\ mac

uboot £ FEC mac ZHFEEE AN mac
BE#L mac bk

TENERLE eth0 FENECE IP etk 192.168.1.100 B934, <l !
root@myd-y6ull14x14:~# ifconfig ethO 192.168.1.100 netmask 255.255.255.0 u

P

TERSSFRIECE eth0 AY IP #EiE9 192.168.1.100, F/##EHS/ 255.255.255.0,
DARERAECERIS &bk 192.168.1.255, FH@D up SEHTEIE, W TFATR:
root@myd-y6ull14x14:~# ifconfig ethO

ethO

Link encap:Ethernet HWaddr 56:34:ca:32:6a:2d
inet addr:192.168.1.100 Bcast:192.168.1.255 Mask:255.255.255.0

-38-



MYIR-MYD-Y6ULX-SW-EG-ZH-15.10.9 MY 1R kK@=

inet6 addr: fe80::5434:caff:.fe32:6a2d/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:17911 errors:0 dropped:0 overruns:0 frame:0

TX packets:344 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000

RX bytes:1460204 (1.3 MiB) TX bytes:39787 (38.8 KiB)

e ([ iprout2 TREHAY ip i SXMEHITFNECE

ifconfig apSFaNRE IP A5 EBRILAGEA ip addr #lip link #1780, &%
BEEIEEE https://wiki.linuxfoundation.org/networking/iproute2 91588,
root@myd-y6ull14x14:~# ip addr flush dev ethO
root@myd-y6ull14x14:~# ip addr add 192.168.1.101/24 brd + dev ethO
root@myd-y6ull14x14:~# ip link set ethO up

MRZBIEAECET IP itetk, FB{HF ip addr add ECERY IP #BIHE SR
Secondary ilit, FRLUXERSE(#EA ip addr flush j&k&Z Bigditit > EEH TR EAEH
iE. SREEZE, B ip addr show G5<$EE eth0 (SEUIT:
root@myd-y6ull14x14:~# ip addr show eth0
2: ethO: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 gdisc mq state U
P group default glen 1000

link/ether 4e:ff:.97:4d:30:57 brd ff:ff:ff:ff.ff.ff

inet 192.168.1.101/24 brd 192.168.1.255 scope global ethO

valid_Ift forever preferred Ift forever

2) HElKREELAKRF IP ik

i@id ifconfig d5SH0 ip HSBECER IP HURTEBZ EMaFEL, MNRFERE IP bk
A&, MBEENMEEE T EBENNEES .
MYD-Y6ULX 5ZFd systemd-networkd BIEM%R, LAKMANIEGAKEBINERE ip
7, XENBTEESHS ip i,
o BEF/lib/systemd/network/ THEHE{¥
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root@myd-y6ull14x14:~#/lib/systemd/network# Is -I

total 20

-rw-r--r-- 1 root root 645 Sep 4 23:35 80-container-host0.network
-rw-r--r-- 1 root root 718 Sep 4 23:35 80-container-ve.network
-rw-r--r-- 1 root root 704 Sep 4 23:35 80-container-vz.network
-rw-r--r-- 1 root root 113 Sep 5 02:38 80-wired.network
-rw-r--r-- 1 root root 441 Sep 4 23:35 99-default.link

e &E 80-wired.network

root@myd-y6ull14x14:~#/lib/systemd/network# cat 80-wired.network
[Match]
Name=en* eth*
KernelCommandLine=!nfsroot
[Network]
DHCP=yes
[DHCP]
RouteMetric=10
Clientldentifier=mac
XEATLAEEIA eth FFLEM-RIRESLL DHCP S BaERE P,
NHEIR B +BFR network, HLW-REMNERS, SRINSEFH/IMEX, Ul
FALEINEFATRINAESS 1P BECE 4
/etc/systemd/network/10-static-ethO.network
/etc/systemd/network/11-static-eth1.network
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4.2. Wi-Fi

ATLEENA Linux T Wi-Fi (IECEFIER, B5F Wi-Fi IREJ LS TIFE
U, 28R STARIVM AP 18T, BLIRFTEIESTF STAF AP RARRTIF, STARR
TRREEIERZINGB Wi-Fi #v, AP RZURIREZRL Wi-Fi #vm, HEBIRSIEE.

MYD-Y6ULX #z& WM-N-BM-02 t&1R, HEISZHF START, RIS AYIKEN/
root@myd-y6ull14x14:~# Ismod

Module Size Used by
brecmfmac 176188 O
brcmutil 8416 1 brcmfmac

SRENINEANT IR AGALT/lib/firmware/brem B9 Wi-Fi EAINEENRIRAER, Wi-

Fi SERIRENNINEARTh Z IR AE AL Wi-Fi iR AR TS/ wlan0, ITRFR:
root@myd-y6ull14x14:~# ifconfig wlan0
wlan0 Link encap:Ethernet HWaddr d4:12:43:20:a0:e8

BROADCAST MULTICAST MTU:1500 Metric:1

RX packets:0 errors:0 dropped:0 overruns:0 frame:0

TX packets:0 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen:1000

RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

1) STARIVFRERE WiFi

TESIAFAERMITA Wi-Fi 3" MYIR_TECH", iX2—/NRA WPA2 fiiE/5=
19 Wi-Fi #us,

® IIEFHE WiFi v

AREMIARY wifi B, BEIME Wi-Fi abIzR=an T
root@myd-y6ul14x14:~# ifconfig wlan0 up
root@myd-y6ull14x14:~# iw dev wlan0 scan | grep SSID

SSID: MI8

SSID: DIRECT-JJFFmsBE

SSID: feng

SSID: HP-Print-3C-LaserJet Pro MFP
SSID: MYIR TECH
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SSID: DIRECT-LGDESKTOP-GMPQJ5JmsTZ
SSID: HUAWEI B316 CA1C_Guest

SSID: 360WiFi-4FF7C3

SSID:

® {#F wpa_supplicant iEEIEHES

PUTIIRRAN T :
root@myd-y6ull14x14:~# wpa_supplicant -D wext -B -i wlan0 -c /etc/wpa_su
pplicant.conf

Successfully initialized wpa_supplicant
root@myd-y6ull14x14:~# [ 14.220666] [dhd-wlan0] wl run _escan : LEGACY S
CAN sync ID: 0, bssidx: 0

root@myd-y6ull14x14:~#

root@myd-y6ull14x14:~# wpa cli -p/var/run/wpa_supplicant remove network 0
Selected interface 'wlan0Q'

OK

root@myd-y6ull14x14:~# wpa cli -p/var/run/wpa_supplicant ap scan 1
Selected interface 'wlan0'

OK

root@myd-y6ull14x14:~# wpa cli -p/var/run/wpa_supplicant add_network
Selected interface 'wlan0'

0

root@myd-y6ull14x14:~# wpa cli -p/var/run/wpa_supplicant set network 0 ssid
""MYIR TECH"

Selected interface 'wlan0'

OK

root@myd-y6ull14x14:~# wpa cli -p/var/run/wpa_supplicant set network 0 key
_mgmt WPA-PSK

Selected interface 'wlan0'

OK

root@myd-y6ull14x14:~# wpa cli -p/var/run/wpa_supplicant set network 0 psk
"myir2016"
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Selected interface 'wlan0'

OK

root@myd-y6ull14x14:~# wpa cli -p/var/run/wpa_supplicant select network 0
Selected interface 'wlan0'

OK

root@myd-y6ull14x14:~# udhcpc -i wlanO

udhcpc: started, v1.31.0

udhcpc: sending discover

udhcpc: sending select for 192.168.30.109

udhcpc: lease of 192.168.30.109 obtained, lease time 7200
RTNETLINK answers: File exists

/etc/udhcpc.d/50default: Adding DNS 114.114.114.114
/etc/udhcpc.d/50default: Adding DNS 192.168.30.1
root@myd-y6ull14x14:~#

o NMEREEH

root@myd-y6ull14x14:~# wpa cli -p/var/run/wpa_supplicant status

Selected interface 'wlan0Q'

bssid=30:fc:68:9a:8:99

freq=2412

ssid=MYIR TECH

id=0

mode=station

wifi_generation=4

pairwise _cipher=CCMP

group_cipher=CCMP

key mgmt=WPA2-PSK

wpa_state=COMPLETED

ip_address=192.168.30.100

address=d4:12:43:20:a0:e8

uuid=2d50eba8-5107-5d98-9a91-566312d04f00
FEEEENACE, EERAER, NRFEIISBhEER

“MYIR_TECH", MIZEEH "MYIR_TECH"#s#9 SSID #0 KEY EAZY
/etc/wpa_supplicant.conf Ee&E3{4H, W TAR:
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root@myd-y6ull14x14:~# cat /etc/wpa_supplicant.conf
ctrl_interface=/var/run/wpa_supplicant

ctrl_interface group=0

update config=1

network={
ssid="MYIR _TECH"
#psk="myir@2016"
psk=280389c71e758f6aa470e3766d791b17ef37a3862775af5af2f54cbdf0e4
7ccf

}
root@myd-y6ull14x14:~#

XEBNBF wpa_passphrase SEERGERESE.,
root@myd-y6ull14x14:~# head -n 4 /etc/wpa supplicant.conf > /etc/wpa suppl
icant.conf.tmp
root@myd-y6ull14x14:~# wpa passphrase MYIR TECH myir@2016 >> /etc/wpa
_supplicant.conf.tmp
root@myd-y6ull14x14:~# mv /etc/wpa_supplicant.conf /etc/wpa_supplicant.conf.
bak
root@myd-y6ull14x14:~# mv /etc/wpa_supplicant.conf.tmp /etc/wpa supplicant.
conf
root@myd-y6ull14x14:~# cat /etc/wpa_supplicant.conf

"MYIR_TECH"1EEEZIKHEEEF, myir@2016 NEEEIRHERREN.

#9a1E wpa_supplicant, <-B> fEfFEZITTFIFHIE <-c> EEESHEBER <-i >
RS wifi #2200,
root@myd-y6ull14x14:~# wpa supplicant -B -i wlan0 -c /etc/wpa_supplicant.co
nf -D nl80211

E=JEREX IP:
root@myd-y6ull14x14:~# udhcpc -i wlanO
udhcpc: started, v1.31.0
udhcpc: sending discover
udhcpc: sending select for 192.168.40.101
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udhcpc: lease of 192.168.40.101 obtained, lease time 7200
/etc/udhcpc.d/50default: Adding DNS 223.5.5.5
/etc/udhcpc.d/50default: Adding DNS 201.104.111.114
root@myd-y6ull14x14:~# ping 192.168.30.2

PING 192.168.30.2 (192.168.30.2) 56(84) bytes of data.

64 bytes from 192.168.30.2: icmp_seq=1 ttI=64 time=0.106 ms
64 bytes from 192.168.30.2: icmp seq=2 ttl=64 time=0.087 ms
AC

--- 192.168.30.2 ping statistics ---

2 packets transmitted, 2 received, 0% packet loss, time 1031ms
rtt min/avg/max/mdev = 0.087/0.096/0.106/0.009 ms
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4.3. 4G EIR

MYD-Y6ULX FEARMIRIE—1N32H5 4G #RAT PCI-E #B1E, IHUAIERER USB #uEL:
5 AG i@, ZRINFEiE EC20 B,
1) WEiEE:
1. iz EC20 =13 PCI-E f&#E (U12)
2. FgPaEk I-PEX FOMKREZFERIT EC20 BRRFIFFANRRAY J25 (VB
3. &I SMA REEIFFARRAY J24 (LB

2) SRR

REPEZNIN AG RIS, Balfa=BmniiEanaRE, KN ESHIL
STRZAY/dev/ttyUSB* £
root@myd-y6ull14x14:~# Is /dev/ttyUSB*
/dev/ttyUSBO /dev/ttyUSB1 /dev/ttyUSB2 /dev/ttyUSB3

3) quectel-CM $£-SHXK

RFEPBEINT quectel-CM £SHER, HRLBIZR ppp AR 745
R, =T quectel-CM [FEBERILEF wwan0, $KEY IP &S DNS, #B{EUT:
root@myd-y6ull14x14:~# quectel-CM &

[1] 246

root@myd-y6ull14x14:~# [09-09 08:45:56:467] WCDMAG&LTE _QConnectManager
_Linux&Android V1.1.34

[09-09 08:45:56:469] ./quectel-CM profile[1] = (null)/(null)/(null)/0, pincode =
(null)

[09-09 08:45:56:472] Find /sys/bus/usb/devices/1-1.3 idVendor=2c7c idProduct
=0125

[09-09 08:45:56:474] Find /sys/bus/usb/devices/1-1.3:1.4/net/wwan0

[09-09 08:45:56:475] Find usbnet adapter = wwanO

[09-09 08:45:56:475] Find /sys/bus/usb/devices/1-1.3:1.4/usbmisc/cdc-wdmO
[09-09 08:45:56:475] Find gmichannel = /dev/cdc-wdmO

[09-09 08:45:56:500] cdc wdm fd = 7

[09-09 08:45:56:579] Get clientWDS = 18

[09-09 08:45:56:611] Get clientDMS = 1

[09-09 08:45:56:642] Get clientNAS = 3
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[09-09 08:45:56:675] Get clientUIM = 1

[09-09 08:45:56:706] Get clientWDA = 1

[09-09 08:45:56:739] requestBaseBandVersion EC20CEFDKGR0O6A04M2G

[09-09 08:45:56:835] requestGetSIMStatus SIMStatus: SIM_READY

[09-09 08:45:56:867] requestGetProfile[1] 3gnet///0

[09-09 08:45:56:899] requestRegistrationState2 MCC: 460, MNC: 0, PS: Attache
d, DataCap: LTE

[09-09 08:45:56:931] requestQueryDataCall IPv4ConnectionStatus: DISCONNECT
ED

[09-09 08:45:56:996] requestRegistrationState2 MCC: 460, MNC: 0, PS: Attache
d, DataCap: LTE

[09-09 08:45:57:058] requestSetupDataCall WdsConnectionlPv4Handle: Oxe17cb
430

[09-09 08:45:57:122] requestQueryDataCall IPv4ConnectionStatus: CONNECTED
[09-09 08:45:57:155] ifconfig wwan0 up

[09-09 08:45:57:212] busybox udhcpc -f -n -q -t 5 -i wwan0

udhcpc: started, v1.31.0

udhcpc: sending discover

udhcpc: sending select for 10.93.180.112

udhcpc: lease of 10.93.180.112 obtained, lease time 7200

[09-09 08:45:57:708] /etc/udhcpc.d/50default: Adding DNS 211.137.58.20
[09-09 08:45:57:710] /etc/udhcpc.d/50default: Adding DNS 211.137.64.163

root@myd-y6ull14x14:~# ifconfig wwan0

wwanO Link encap:Ethernet HWaddr 1a:ae:d6:28:f8:99
inet addr:10.93.180.112 Bcast:10.93.180.127 Mask:255.255.255.224
UP BROADCAST RUNNING NOARP MULTICAST MTU:1500 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

PRIR(ER ping ap<IEREMRESRIER:
root@myd-y6ull14x14:~# ifconfig ethO down
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root@myd-y6ull14x14:~# ifconfig eth1 down
root@myd-y6ull14x14:~# ifconfig
lo Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
inet6 addr: ::1/128 Scope:Host
UP LOOPBACK RUNNING MTU:65536 Metric:1
RX packets:82 errors:0 dropped:0 overruns:0 frame:0
TX packets:82 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:6220 (6.0 KiB) TX bytes:6220 (6.0 KiB)

wwanO Link encap:Ethernet HWaddr 1a:ae:d6:28:f8:99
inet addr:10.93.180.112 Bcast:10.93.180.127 Mask:255.255.255.224
UP BROADCAST RUNNING NOARP MULTICAST MTU:1500 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

root@myd-y6ull14x14:~# ping www.baidu.com

PING www.baidu.com (36.152.44.95): 56 data bytes

64 bytes from 36.152.44.95: seq=0 ttI=55 time=54.916 ms
64 bytes from 36.152.44.95: seq=1 ttI=55 time=39.646 ms
64 bytes from 36.152.44.95: seq=2 ttI=55 time=48.746 ms
64 bytes from 36.152.44.95: seq=3 ttI=55 time=54.127 ms
64 bytes from 36.152.44.95: seq=4 ttI=55 time=47.566 ms
AC

--- www.baidu.com ping statistics ---

5 packets transmitted, 5 packets received, 0% packet loss
round-trip min/avg/max = 39.646/49.000/54.916 ms
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5. LSRR

IRE W RFRA myir-image-full REEOAR S T —EERRMSNERER, 75EH
P T AL,

5.1. PING

PING F=EERMIXMEHNEENE, BTSN EIERUNEGR, %R 4.1.1F
BeEFLAKMIERZ FERATLAGER PING X /IiERa41TE BRI
1) E&5EREL
B CAT6 WNZGIReZiEEE 2o aiighes, EHasBr~ARRBEEER, W
T
[ 6601.055679] SMSC LAN8710/LAN8720 20b4000.ethernet-1:01: attached PHY
driver [SMSC LAN8710/LAN8720] (mii_bus:phy addr=20b4000.ethernet-1:01, ir
g=POLL)

2) MiatoMRIpgLE
root@myd-y6ull14x14:~# ping www.baidu.com -I ethO
PING www.baidu.com (112.80.248.75) 56(84) bytes of data.
64 bytes from 112.80.248.75 (112.80.248.75): icmp seq=1 ttlI=56 time=28.3 ms
64 bytes from 112.80.248.75 (112.80.248.75): icmp seq=2 ttl=56 time=26.4 ms
64 bytes from 112.80.248.75 (112.80.248.75): icmp seq=3 ttlI=56 time=34.5 ms
64 bytes from 112.80.248.75 (112.80.248.75): icmp_seq=4 ttI=56 time=106 ms
iE: ping AMFEEHHR DNS IEET(F.

TEERER www.baidu.com 13152 ## T2 f5HY IP #BiiE)9 112.80.248.75,
icmp_seq fizk icmp BRYRS, WIRESELRBIREER, time ARIARAIIERR
6], SJPAXMEJERAEHYE, BRTELAKME TN, ping aa<SEETLART IR Wi-Fi,
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5.2. SSH

SSH 75 Secure Shell 9485, H IETF BIMZE/NE (Network Working Group)
FEIRE; SSH AEMANAEEM PR, BRARE, EAnEERIEMEMD
MBIRSS Rt e MR, BF Linux & TER dropbear 5 OpenSSH 3&LH] SSH
RS mANZ Pin. NEELARIERZE o3 SSH 2 FinfliRSS AV, Spid
ZABE S openssh 7.6p1 (http://www. openssh. com/) IRMHNEFiGFIIRSTER.

BTiREE 4.1.1 DEEFFARRLAANECZR SSH iRSSe8a0ER, EERILIKM-R
it (1
root@myd-y6ull14x14:~# ifconfig
ethO Link encap:Ethernet HWaddr 5a:6a:a5:1f:d3:5b

inet addr:192.168.30.202 Bcast:192.168.30.255
Mask:255.255.255.0

inet6é addr: fe80::586a:a5ff:fe1f.d35b/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:102 errors:0 dropped:0 overruns:0 frame:0

TX packets:163 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen:1000
RX bytes:11122 (10.8 KiB) TX bytes:17354 (16.9 KiB)

SSH Br55==A9 IP #tbtiE/9 192.168.30.185, F3 ping ap<iitlFFA&R#0 SSH BRS#s<
[ERSERIER Z RV ATHHT T ERYL. (SSH iRSS=57988 SSH INREREMIETTAIR)

e SSH ZEPAimilizt:

F&RIR{EA SSH ZFimiER: SSH iRS5E8.
ikt E(ER ssh ap$ &G SSH RSB388, n<STIERUT:
“ssh root@192.168.30.185" H root ﬁﬂﬁ%ﬁ%ﬁ‘%ﬂﬁ%, TBLASERR A,

myir@myir-server1:~$ ssh root@192.168.30.185
The authenticity of host '192.168.30.185 (192.168.30.185)"' can't be established.
RSA key fingerprint is SHA256:8Pu40d1+FdT34uG6eYpRgXbbvPeKOcUzyed/hn
pEsHI.
Are you sure you want to continue connecting (yes/no)? yes
Warning: Permanently added '192.168.30.185' (RSA) to the list of known hosts.
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root@myd-y6ull14x14:~#

BREINZE, B SSH BRSS88 LRI console #=H1E, FAFRAILAER Finmxd
TAEARSS 22T root FEFRUIRAAYES]. WRFHERE, EEEIRHTHI ST exit"ds
<BpH,

® SSH fRS3tmilliz :

FEARMRAFA SSH BRSSiR, HERBIEERINRE.

AT REmIIABE T SSH RS, BtFAIBAILIEREERS SSH ZRiRINRE
Lf5F ssh ap S EFREISRIANIRE, BOMERANT:
myir@myir-server1:~$ ssh root@192.168.30.202
The authenticity of host '192.168.30.202 (192.168.30.202)' can't be established.
RSA key fingerprint is SHA256:8Pu40d1+FdT34uG6eYpRgXbbvPeKOcUzyed/hn
pEsHI.
Are you sure you want to continue connecting (yes/no)? yes
Warning: Permanently added '192.168.30.202" (RSA) to the list of known hosts.
root@myd-y6ull14x14:~#

FErRAIH, FAIIMNTEUL root IKFEREITIRE L, F#HA console 2§15,
I LAXSIRE AT root FAFIRAAYES]. WIRFZRE, BEEEEFISHIT exit"is<SR]
CIP

OpenSSH 2f£F SSH i ERMNEEEZETH, CNZFRERERRE
O, EEAEREAINGE. b, OpenSSH IMRH—RIIABILZLEKEINRE. SFSH
WIETTZIERRIERIR BRI, ARILREESREER T /etc/ssh/BRTHEE
14 ssh_config # sshd_config,

Bign, sNERAEE SSH RS ImICIT root P AFAZERIIEER, NATLUER SSH AR
FZimigeE_FRY/etc/ssh/sshd _config, RN EAITEE.
PermitRootLogin yes
PermitEmptyPasswords yes

FENREBLRANZEXEG, —RABTENNRTESDRE. Lhr~mtEEE
Tt —RREEXERY,
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5.3. SCP

SCP £ Secure Copy HFEE, B2 linux ZEHTNETF SSH YL AT 4
ENGmS, ERSAEXMNERIFEA.

422 EP%@Z,{ B N3 (ER SSH i IAK SSH ZPinfliRSG imH T iE RN
T, XBEENBIEE SCP TR MAYRA):

1) MistEERERF ()

myir@myir-server1:~$ scp uboot.dtb root@192.168.30.202:/home/root/
uboot.dtb
100% 1499KB  1.5MB/s

00:00
myir@myir-server1:~$

FE 192.168.30.202 AFF IR IP; /home/root AFFARRER.

HANFFAIR home BRALUBZILESE, WF:
root@myd-y6ull14x14:~# Is
uboot.dtb
root@myd-y6ull14x14:~# pwd
/home/root

2) MF&EIRAFE N EiniZiRSS 35

root@myd-y6ull14x14:~# scp 1.sh roy@192.168.30.185:~/
roy@192.168.30.185's password:
1.sh

100% O 0.0KB/s 00:00
root@myd-y6ull14x14:~#
1.sh AFERIRRBRTERINY; roy HIiERSFZEKS; 192.16830.185 HixtEiRSS=s
IP, ~NIniEiRSRRER
EUNESEPFEEREBIREREA, WIERINZ G HNigSE E1E N EIIRSSES HISEK
FHEI$SHOME B R,
BRI -r "8%1, EalLAUFTERINENLR, BNR(EESER scp deSRIESED.
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5.4. FTP

FTP(File Transfer Protocol)@—M T3 HERAIMBINN., ZIMUETREE -k
SeRBERE, EER FTP EWXE, BAPFEBRIET— FTP ZEFiniER, HEaI5Ia T
FTP RS4RI IZTT BARIER. B30 EE, B ina LSRR/ SECU4RY
B, FTP fRS3=:7E TCP iw[ 21 EUITKE FTP ZFinAIERREK. SEWEIEKE,
RS ERERX MR ORESIERE, FITA— P ERRARm O RER S ETE.

EALHTBY myir-image-full FRIZBEEE FTP ZRinters ftp FIIRSZIHIEF
proftpd., FaiFFAIR, R&Eim FTP IRERAIF/var/lib/ftp, TEUIXERBEMAGER
ftp I TEBEMEIBFKEFAMNFTREN (IP itbik)y 192.168.0.2)A B RRE (IP ik
79192.168.0.60) &S 4-a97=H1,

1) FRENER FTP ERBIFESE
FFREN Windows10 RFeRI PCHL, 17 cmd sp<EN, FB FTP SftEFA
W, BFR&A ftp, BEREE.
C:\Users\myir>ftp 192.168.30.185
i3] 192.168.30.185,
220 ProFTPD Server (ProFTPD Default Installation) [192.168.30.185]
500 OPTS UTF8 not understood
FAF(192.168.30.185:(none)): ftp
331 Anonymous login ok, send your complete email address as your passwor
d
Zho:
230 Anonymous access granted, restrictions apply
ftp>
AT HRIERBERF AiR/var/lib/ftp, SARRILATEFN_LE304.
2) BtrigsE eVt
root@myd-y6ull14x14:~#/var/lib/ftp# touch test
root@myd-y6ull14x14:~#/var/lib/ftp# Is
aaa test
root@myd-y6ull14x14:~#/var/lib/ftp# rm -r aaa
root@myd-y6ull14x14:~#/var/lib/ftp# touch aaa
root@myd-y6ull14x14:~#/var/lib/ftp# Is
aaa test
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root@myd-y6ull14x14:~#/var/lib/ftp#
3) ARENFTPEELRIAR
ftp>ls
200 PORT command successful
150 Opening ASCIl mode data connection for file list
aaa
test
226 Transfer complete
ftp:t®! 14 =75, FEAY 0.00 # 14000.00 =35/7%
4) TEH
FTP enS1T3F5EA maet FapS RSN, BEREBN Y EHZERFHH
I\, S0FR:
ftp>mget aaa test
200 Type set to A
Mget aaa? y
200 PORT command successful
150 Opening ASCIl mode data connection for aaa
226 Transfer complete
Mget test? y
200 PORT command successful
150 Opening ASCIl mode data connection for test
226 Transfer complete
ftp>
5) kit
FTP 3248515245 ASCII #=2ZUF0 Binary #230, EE TEIU4BOARFRIE ASCI
., MREEH_HAFE, WWERKE LNATHRITER, KEXMA Bianry 123, WITF
R
ftp> binary
200 Type set to |
ftp> put myapp
local: myapp remote: myapp
200 PORT command successful.
150 Opening BINARY mode data connection for 'myapp'.
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226 Transfer complete.
1024 bytes sent in 0.02 secs (63.7308 kB/s)
ftp>exit
D:\01-Document>

FTP ANEMEI 20 tHE 70 FHR¥], EMSEEHAREER. BEAHHIRNEER
&, ERER (MAFPRMER) LIRS TEE HENEWELAN . BEIIEEARKNE
B1E Internet HEREUMERE, AMEREERTFIFSHIIEYE, FEREMAGEAERE
ERAEN.
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5.5. TFTP

5 FTP —#, TFTP {(£AEF IR S[FPIHEM SRS Z EH TIERIER
%, (ERERIZ TFTP ERAAYRE UDP 1Y, AEEERTEE, CIFEEE, HIESER
FRS s EmiIErOEY, BEEXHHER. FIaNENA u-boot FRgisTs TFTP )
i, ATLAEIE MLENINEIRSS 28T Linux REHLIMLR B EnEIThEE.
EOARRESUGE 2 busybox IRMEHY tfitp EFiRIER, HaSiEENT:
root@myd-y6ull14x14:~# tftp --help
BusyBox v1.31.0 (2020-09-05 00:06:04 UTC) multi-call binary.

Usage: tftp [OPTIONS] HOST [PORT]

S EULH T
> -g: ZREOCUH
> -p: bAEH
> -l ARHOCHF
> I @%%I'ﬁ:
> HOST: ‘ZFEENL IP ikt
> [PORT]: w2, BRIAH 69

TFTP AR 55 vl LLZEHE Linux V& T tftp-hpa, AT LLE$F windows &
1] tftpd32/64 (http://tftpd32.jounin.net/tftpd32_download.html). K LA ubuntu
PG AR titp IR 55 O EC E
1) Z3& TFTP [RS5iR
$ sudo apt-get install tftp-hpa tftpd-hpa
2) BcE TFTP iRSS
A TFTP fie 55 a8 TAF H 3%, 331 JF TFTP AR5 Bc & 3CHF, an h:
$ mkdir -p <WORKDIR>/tftpboot
$ chmod -R 777 <WORKDIR>/tftpboot
$ sudo vi /etc/default/tftpd-hpa
(E SIS E
TFTP_DIRECTORY="<WORKDIR>/tftpboot"
TFTP_OPTIONS="-| -c -s"
3) ER TFTP[RSS
$ sudo service tftpd-hpa restart
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BC B 4f thtp A S5 e, A — N zImage JCE 2 _E 1 Ac B /Y
<WORKDIR>/tftpboot/ H %, #inl LATE HAnik e FAE A thtp & P om AT SCHFR) T
B AET
root@myd-y6ull14x14:~# tftp -g -r zImage -l zImage 192.168.0.2
A A2 titp IS5 5 <WORKDIR>/tftpboot H 5% K ) zImage '~ # 3|
H bR & i Hak R o
root@myd-y6ull14x14:~# tftp -p -l config -r config 01 192.168.0.2
E T 4 2 H AR L2 ET H 3N A config SO AR B thtp Ak S5 2
M & F<WORKDIR>/tftpboot H3x T, FfH#rfir4 A config_01.
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5.6. udhcpc

DHCP (BI&ENMEENMY) 22— BIEMAINSEIY, ERIZMRSSS=H—R IP
e, EFPNERRS ST LIERERS 2572 ERY IP Al

DHCP 8 & iRSZ{intIZE FiRMmifAeE, £4.1.1 hEMNELNNIER DHCP &=
FimtEzl B aJEREN IP sk, iXEBNE—TEMA udhcpc ap<SFIEREN IP HEUEAITSE,
T {ER PRI ST ER,

A CAT6 MELEZITAIRMIH=S, ERa<SFIN/ eth0 W-RoHES IP sthilk, R
dhcp 3REX ip RIETE.

o (M udhcpc HSHIE IP itttk

FAMZGEZETFT RIRFIEEERRE, X ethO P-RiF#{T dhclient lidl, WZ dhcp SREX ip
AUSTE
root@myir:/etc# udhcpc -i ethO
Internet Systems Consortium DHCP Client 4.4.2
Copyright 2004-2020 Internet Systems Consortium.
All rights reserved.
For info, please visit https://www.isc.org/software/dhcp/

Listening on LPF/eth0/ba:27:38:19:5d:27
Sending on  LPF/eth0/ba:27:38:19:5d:27
Sending on  Socket/fallback
DHCPREQUEST for 192.168.40.107 on ethO to 255.255.255.255 port 67
DHCPACK of 192.168.40.107 from 192.168.40.1
RTNETLINK answers: File exists
bound to 192.168.40.107 -- renewal in 3355 seconds.
H_EE log ATLAWERE DHCP @R HIAIPINEFE: DHCP Discover,
DHCP Offer, DHCP Request, DHCP ACK, F Ctrl+c £558 DHCP iz,
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5.7. IPTables

iptables 2— AT IPv4 &iZi8F NAT WEETER, eBATRE. HHrieE
Linux Rz IP MR, FJUEXINAERNR. 81MRESITFSRER, e
LIEERPEXRHE, 8MER— NP, BraLitie—EBEdEe. S RNEEN
PSRN 6 I

{#A Linux RARVISHEHEFER iptables TERECERIXIE. iptables FiRIEEIIE
ANIETE MBI ERA RS TEUER, WHUT (accept) | 1B%# (reject) FIEF
(drop) %. TEfEA iptables EURKF=E; icmp 8, 1MWK FHETISEXEHRT
ping I®ll, Efk&e<$ERASN: https://linux.die.net/man/8/iptables
1) EeEB1FIRE iptables

EEEE LER iptables EEEEFWAR icmp &, AEINEMEENLY ping ##
A, LT
root@myd-y6ull14x14:~# iptables -A INPUT -p icmp --icmp-type 8 -j DROP
root@myd-y6ull14x14:~# iptables -S
-P INPUT ACCEPT
-P FORWARD ACCEPT
-P OUTPUT ACCEPT
-A INPUT -p icmp -m icmp --icmp-type 8 -j DROP
2) ik ping BIfREHE

FEFFAENLE ping Bixigss, FHi8E deadline 510, ERAT:
PC$ ping 192.168.30.185 -w 10
PING 192.168.30.2 (192.168.30.2) 56(84) bytes of data.

--- 192.168.0.60 ping statistics ---
10 packets transmitted, O received, 100% packet loss, time 9064ms

LA LERREE, wERXEEFAENLE ping BEIRRSE.
3) HERS NIRRT
root@myd-y6ull14x14:~# iptables -F
root@myd-y6ull14x14:~# iptables -S
-P INPUT ACCEPT
-P FORWARD ACCEPT
-P OUTPUT ACCEPT
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4) B ping BiR&HE

PC$ ping 192.168.0.60 -w 5

PING 192.168.0.60 (192.168.0.60) 56(84) bytes of data.

64 bytes from 192.168.0.60: icmp seq=1 ttl=64 time=0.254 ms
64 bytes from 192.168.0.60: icmp_seq=2 ttI=64 time=0.219 ms
64 bytes from 192.168.0.60: icmp seq=3 ttl=64 time=0.222 ms
64 bytes from 192.168.0.60: icmp seq=4 ttl=64 time=0.226 ms
64 bytes from 192.168.0.60: icmp_seq=5 ttI=64 time=0.238 ms
64 bytes from 192.168.0.60: icmp_seq=6 ttI=64 time=0.236 ms

--- 192.168.0.60 ping statistics ---
6 packets transmitted, 6 received, 0% packet loss, time 4996ms
rtt min/avg/max/mdev = 0.219/0.232/0.254/0.019 ms

iBbR iptables SINZ 5, BXMNFFEEN ping BfrikEE, #Alll pingi@Y. b
THIRE—MEFREER, SERRLE iptables BeA &R INIATLASCIIER R ARITHEE, XE
SAFEANE T
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5.8. Ethtool

ethtool E—1MEETESLAAMIREFSHNTE, ENEENMEBRES—ERE
A, TEERZGLEE —TUANRIIER, A=NESHESE.
B, MBI ethtool -h EEZAHSHIEHER
root@myd-y6ull14x14:~# ethtool --help
ethtool version 5.2
Usage:
ethtool DEVNAME Display standard information about device
ethtool -s|--change DEVNAME Change generic options
[ speed %d ]
[ duplex halfl|full ]
[ port tplaui|bnc|miilfibre ]
[ mdix auto|on|off ]
[ autoneg on|off ]
[ advertise %x ]
[ phyad %d ]
[ xcvr internal|external ]
[ wol plu|m|blalg|s|f|d... ]
[ sopass %x:%x:%x:%x:%X:%X ]
[ msglvl %d | msglvl type on|off ... ]
ethtool -a|--show-pause DEVNAME Show pause options..................
BEANREUKNMNRIEREE:
root@myd-y6ull14x14:~# ethtool eth0
Settings for ethO:
Supported ports: [ TP MII ]
Supported link modes:  10baseT/Half 10baseT/Full
100baseT/Half 100baseT/Full
Supported pause frame use: Symmetric
Supports auto-negotiation: Yes
Supported FEC modes: Not reported
Advertised link modes: 10baseT/Half 10baseT/Full
100baseT/Half 100baseT/Full
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Advertised pause frame use: Symmetric

Advertised auto-negotiation: Yes

Advertised FEC modes: Not reported

Link partner advertised link modes: 10baseT/Half 10baseT/Full
Link partner advertised pause frame use: Symmetric Receive-only
Link partner advertised auto-negotiation: Yes

Link partner advertised FEC modes: Not reported

Speed: 10Mb/s

Duplex: Full

Port: MII

PHYAD: 1

Transceiver: internal

Auto-negotiation: on

Supports Wake-on: g

Wake-on: d

Link detected: yes

B ethtool as<S A LABEEIZHRILUKK -RSAIEREREIUA K, BIEAITFIEENR
TE5EWT/\FMRT, SRNEERSAMEITIE, £XITERI, F8 MIED, PHY b
Htm 4 FE,

FABERTLAER ethtool TENLUAKMAIZEHITIRE, XEEHITIAKMEINL
WTHOBHES —EAWER, BN EFISLUAMIRENBIIENT, FEXAENE,
ST
root@myd-y6ull14x14:~# ethtool -s ethO speed 100 duplex full autoneg off

F*TF ethtool BUEZIRBIEES# . http://man7. org/linux/man—
pages/man8/ethtool. 8. html
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5.9. iPerf3

iPerf3 27 IP M FEMNUEFATTMTENTE. EsIFEFTUREE. &
XA/NFOEY(TCP, UDP, #8 IPv B9 SCTP)ERZMEE. iPerf3 iZABHLID NIRS
IRRIVEE PRI, FITTLIAERUNAES TCP &zl FTHME®E, TCP B0
B, EEEERE, tolLilidise UDP &R NEEER, IERMEENER.
HAILL—& ubuntu 16.04 &%, wTFIKMN-RAVIRSZEIMEN iperf3 BRI, Bl
IR EEAEFimo 3R E LA~ TCP 1 UDP RIMEEE,
B ERSES LREE iperf3, WIT:
PC $ sudo apt-get install iperf3
KRS EEFIREEIT CAT6 ML EIE, FECEFSERY IP ik, FIaNFKiIiRERS =
ip #9192.168.30.2, i&%% IP 35 192.168.30.185, 3£EFA ping SRR 1 AE
BN,
TR REAEEEIRHEEIET, AN ERZEFEILZAIm,
1) Mz TCP {aE
o JRS3i% (192.168.30.168) : Jfli%#% I iperf3 ffiH-s Z4F&/n T1E
E R 55 S A X
PC $ $ iperf3 -s -i 2

o EPim (192.168.30.185) : %% I iperf3 TAEFES ', TCP A
X HPSEU BT
> —c 192.168.30. 168 : TARLEZR I, JEHRSS NN 192. 168. 30. 168
> -1 2 ARG IR AR RN [A] R 2 7
> -t 10 BIEAR KO 10 B
root@myd-y6ull14x14:~# iperf3 -c 192.168.30.168 -i 2 -t 60
Connecting to host 192.168.30.3, port 5201
[ 4] local 192.168.30.156 port 35213 connected to 192.168.30.3 port 5201
[ ID] Interval Transfer Bandwidth Retr Cwnd
[ 4] 0.00-2.00 sec 22.9 MBytes 96.2 Mbits/sec 0 229 KBytes
[ 4 2.00-4.00 sec 22.1 MBytes 92.5 Mbits/sec 0 229 KBytes
[ 4 4.00-6.00 sec 224 MBytes 93.9 Mbits/sec 0 229 KBytes
[ 0

4] 6.00-8.00 sec 22.7 MBytes 95.1 Mbits/sec 229 KBytes
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[ 4]
[ 4]
[ 4]
[ 4]
[ 4]
[ 4]
[ 4]
[ 4]
[ 4]
[ 4]
[ 4]
[ 4]
[ 4]
[ 4]
[ 4]
[ 4]
[ 4]
[ 4]
[ 4]
[ 4]
[ 4]
[ 4]
[ 4]
[ 4]
[ 4]
[ 4]

8.00-10.00
10.00-12.00
12.00-14.00
14.00-16.00
16.00-18.00
18.00-20.00
20.00-22.00
22.00-24.00
24.00-26.00
26.00-28.00
28.00-30.00
30.00-32.00
32.00-34.00
34.00-36.00
36.00-38.00
38.00-40.00
40.00-42.00
42.00-44.00
44.00-46.00
46.00-48.00
48.00-50.00
50.00-52.00
52.00-54.00
54.00-56.00
56.00-58.00
58.00-60.00

sec

sec

Sec

Sec

sec

sec

Sec

Sec

sec

sec

Sec

Sec

Sec

sec

sec

Sec

sec

sec

sec

Sec

Sec

sec

sec

Sec

Sec

sec

22.4 MBytes

22.4
22.4
22.7
22.4
22.4
22.4
22.7
22.4
22.4
22.4
22.7
22.4
22.4
22.4
22.7
22.4
22.4
22.4
22.7
22.4
22.4
22.4
22.4
22.7
22.4

93.8
93.8
95.1
93.8
93.8
93.9
95.1
93.8
93.8
93.8
95.1
93.9
93.8
93.8
95.0
93.9
93.8
93.8
95.0
93.9
93.9
93.8
93.8
95.1
93.8

MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes
MBytes

93.8 Mbits/sec

Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec
Mbits/sec

ID]
4]
4]

- — ——.

Interval

0.00-60.00
0.00-60.00

iperf Done.

Sec

sec

Transfer
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Bandwidth
674 MBytes 94.2 Mbits/sec
673 MBytes 94.1 Mbits/sec

O O O O O O O O O O O O O O O o o o o o o o o o o o

Retr
0

229
229
229
229
229
229
229
229
229
229
229
229
229
229
229
229
229
229
229
229
229
229
229
229
229
229
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KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes
KBytes

sender

receive
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ERmZE 60 W2 EMHERAZR EEATIIHER, xRIF TCP 5 94.2Mbps
Eh, ZEEE, Widet TCP BOES 229 KBytes.
2) izt UDP f%&E
o [RSSim (192.168.30.168) : fliss s EAKLLIEAT iperf3 fiH-s 24
o TARAE R S5 oAb 2 o
PC $ iperf3 -s -i 2

® ERim (192.168.30.3) : W& b iperf3 TAFER Fun, UDP A=, H

B SV
u -u : _LAEFE UDP B
] —c 192.168.30. 168 : TAEER i, RS

192. 168. 30. 168
m -2 AR R RN RE Oy 2 B

n -t 10 : SJE SN 10 #2
[ ] -b 1G : ¥ 5E UDP 15 %5 N 1Gbps.

root@myd-y6ull14x14:~# iperf3 -c 192.168.30.3 -u -i 2 -t 60 -b 1G -R
Connecting to host 192.168.30.3, port 5201

Reverse mode, remote host 192.168.30.3 is sending

[ 4] local 192.168.30.156 port 49521 connected to 192.168.30.3 port 5201

[ ID] Interval Transfer Bandwidth Jitter Lost/Total Datag

[ 4 0.00-2.00 sec 21.8 MBytes 91.5 Mbits/sec 0.175 ms 29/2822 (1%)
[ 4] 2.00-4.00 sec 22.8 MBytes 95.8 Mbits/sec 0.194 ms 0/2923 (0%)
[ 4] 4.00-6.00 sec 229 MBytes 959 Mbits/sec 0.168 ms 0/2926 (0%)
[ 4] 6.00-8.00 sec 22.8 MBytes 95.8 Mbits/sec 0.190 ms 0/2924 (0%)
[ 4] 8.00-10.00 sec 22.9 MBytes 95.8 Mbits/sec 0.176 ms 0/2925 (0%)
[ 4] 10.00-12.00 sec 22.8 MBytes 95.8 Mbits/sec 0.173 ms 0/2924 (0%)
[ 4] 12.00-14.00 sec 22.8 MBytes 95.8 Mbits/sec 0.174 ms 0/2924 (0%)
[ 4] 14.00-16.00 sec 22.9 MBytes 95.8 Mbits/sec 0.172 ms 0/2925 (0%)
[ 4] 16.00-18.00 sec 22.8 MBytes 95.8 Mbits/sec 0.176 ms 0/2924 (0%)
[ 4] 18.00-20.00 sec 22.9 MBytes 95.8 Mbits/sec 0.207 ms 0/2925 (0%)
[ 4] 20.00-22.00 sec 22.8 MBytes 95.8 Mbits/sec 0.168 ms 0/2924 (0%)
[ 4] 22.00-24.00 sec 22.8 MBytes 95.8 Mbits/sec 0.166 ms 0/2924 (0%)

- 65 -



MYIR-MYD-Y6ULX-SW-EG-ZH-L5.10.9 MY.R ﬂi:

Make You

4] 24.00-26.00 sec 229 MBytes 95.8 Mbits/sec 0.183 ms 0/2925 (0%)
4] 26.00-28.00 sec 22.8 MBytes 95.8 Mbits/sec 0.174 ms 0/2924 (0%)
4] 28.00-30.00 sec 229 MBytes 95.8 Mbits/sec 0.184 ms 0/2925 (0%)
4] 30.00-32.00 sec 22.8 MBytes 95.8 Mbits/sec 0.171 ms 0/2924 (0%)
4] 32.00-34.00 sec 229 MBytes 95.8 Mbits/sec 0.215 ms 0/2925 (0%)
4] 34.00-36.00 sec 22.8 MBytes 95.8 Mbits/sec 0.155 ms 0/2924 (0%)
4] 36.00-38.00 sec 22.8 MBytes 95.8 Mbits/sec 0.176 ms 0/2924 (0%)
4] 38.00-40.00 sec 229 MBytes 95.8 Mbits/sec 0.207 ms 0/2925 (0%)
4] 40.00-42.00 sec 22.8 MBytes 95.8 Mbits/sec 0.185 ms 0/2924 (0%)
4] 42.00-44.00 sec 229 MBytes 95.8 Mbits/sec 0.200 ms 0/2925 (0%)
4] 44.00-46.00 sec 22.8 MBytes 95.8 Mbits/sec 0.178 ms 0/2924 (0%)
4] 46.00-48.00 sec 22.8 MBytes 95.8 Mbits/sec 0.204 ms 0/2924 (0%)
4] 48.00-50.00 sec 229 MBytes 95.8 Mbits/sec 0.173 ms 0/2925 (0%)
4] 50.00-52.00 sec 22.8 MBytes 95.8 Mbits/sec 0.171 ms 0/2924 (0%)
4] 52.00-54.00 sec 229 MBytes 95.8 Mbits/sec 0.163 ms 0/2925 (0%)
4] 54.00-56.00 sec 22.8 MBytes 95.8 Mbits/sec 0.179 ms 0/2924 (0%)
4] 56.00-58.00 sec 22.8 MBytes 95.8 Mbits/sec 0.174 ms 0/2924 (0%)
4] 58.00-60.00 sec 229 MBytes 95.8 Mbits/sec 0.178 ms 0/2925 (0%)
[ ID] Interval Transfer Bandwidth Jitter Lost/Total Datag
rams

[ 4] 0.00-60.00 sec 685 MBytes 95.7 Mbits/sec 0.177 ms 29/87640 (0.
033%)

[ 4] Sent 87640 datagrams

iperf Done.] 5] 0.00-10.00 sec 119 MBytes 100 Mbits/sec 0.078 ms
0/85604 (0%) receiver
iperf Done.
EFRimEY 60 M2 EUNERAER EEAONRER, R UDP ixBXE.
iperf3 FTEHAIE PR ERESHELIEE, BAELURESSR N ARER TR
XPEREENA, ELaNRTLUEXR-t SHRVEHTRISBEDUN, & sE-P 28iH#TE
MEEARNEDURNE, XTF iperf3 MWKAIESERIESE: https:/iperf.fr/iperf-
doc.php#3doc,
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6. BERSR

6.1 QTS5

QT B2—E¥e C+ +Ef AR RENBREFTRIER. AR GUIEER, B
TR GUI R, tHilERETEMRSS . Qt RERIXISRAVER, ERRHN
BERY RUAR—ER, QREEZT R, FEATEIEBANIRE.

FARREEL HIRRETE QtIzTHERNRS, FREM T —1F=RI HMIE
RS, BRRETILIEE (MEasy HMI2.0 FREF) .

1) 3XEY qt B9S2

BREESRIRSN QT kA, 0T
root@myd-y6ull14x14:~# Is /usr/lib/*Qt5Core*
usr/lib/libQt5Core.so.5 usr/lib/libQt5Core.s0.5.15.0

usr/lib/libQt5Core.s0.5.15

2) QTiE{THRENE

EizfT Qt NARERRS, AJLUREARRISEMGER, 33 Qt AEITHRER, WFaiE
%, B2, BARSURCGREHFHITESRIEE.

° EaihiticE

AR Linux RFE L, AILMERS T4 EGLFS, LinuxFB, DirectFB &Y
Wayland, (B2, XA BMERURTSCRREE-FErMFIELAR Qt RIECETTT.
EGLFS BIFZERERIBOARM. WMRAGE, 5 QT_QPA PLATFORM RiEE%E
FBRB—MEMF. B, WFREUR, BEM-platform BEBHEREZNGSTS
W, PRIERAFEHET, JLUERN TR HTERE.
root@myir:/home# export QT_QPA PLATFORM=linuxfb
root@myir./home# ./mxapp?2

& fEF-platform linuxfb I8&FafEH, WT:
root@myir:/home# ./mxapp2 -platform linuxfb

FEE GPU RIMAERAR Linux igeg, #EfF{EF EGLFS i@, R GPU #1TiE
Ze, GARHMAR Linux IREABE S GPU BiEAR>HF 5.1 T OpenGL ES Ui, MIRBEHE
7E linuxfb EEHREA4HEIE CPU BHTHIGRYESRT .
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IR NQt5.0 R, At AEERECHENRS (QWS) T, RIAEZE Qt 2
HARZAS LERRY -qws 240

o B RSHEE

QT AR LAY QScreen 2a#& QDesktopWidget SKEVRR BREXAIS
¥, NmSIREREICERIRA. ®iT QScreen 8 QDesktopWidget SKEVRED TR,
BERE—REEEEN, ERTERKMNEEESRMERNIER IHMA—ERLE
WYY . EELIBEEEMIRE FTENSH, FLXFRE L ErTREE B F=N
KN,

iZziEHEE Linux B9 fodev FRFABREEANMEFX., (CHFRHERNNS. Bt
B, BRUGET, MRS,

B2, BHFE Linux Wiz EFH fodev, EUItM Qt 5.9 FriR, FEMT DRM M4
=%, BFHEE, 5% QT_QPA FB DRM IMETEIRENIETE. IRER, RERS
XIFWERF, /dev/fb0 HiASEAIRIEFIRE. MaET DRM APIREZI, M
F eglfs_kmsEGLFS Fyf5in, MHEIINEPHINEERE, BARGERNINSRE T
EHNERRL,

TR FRANEDXE, DIMERRSEIUINER, BASBEEIENZERS
RIZZMEM. 1% linuxfb R4 @iEid QT_QPA_PLATFORM IRZETEa)-

platform &5<$fTIETUSERMIZE. 20, QT_QPA_PLATFORM=linuxfb:fb=/dev/fb1
18xe/dev/fb1 W /RfERA framebuffer iIREBMARZ default b0, BISEZMEE, BHEE

5 (DR,

% 5-1. QT b FREHEXAPMERE

ALE ik
fb=/dev/fbN IREMERRE. TSI ETREREL, IRBHEET

DEAENE s DIEfTiZNBER. 281, TiEh—
™ Qt NARREFPERS MIERX.,

size=<width>x<height> EERERT (LMGENRN) . ZEG=IAmER
REFIMIENZENETRRT. B2, WEgA6e
ARERESHEHIVER, eERERMmEEXEE,

mmsize=<width>x<height> |1IEEERENEE (IIZXKFEA)

offset=<width>x<height> |IEERENELAREE (LUERIBMN) . BOAMUE
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al

73(0, 0).

nographicsmodeswitch IBENE R RE B
(KD_GRAPHICS) . &%, BEREMENSERARNE

HYEIERTH. B2, REWSHE, X068
S,

tty=/dev/ttyN BaEIEHEIS. {XfE nographicsmodeswitch RiZ&
REEIEER

M Qt 5.9 8, SiEOX/NEZEESRIETMS, EGLFS # LinuxFB BT AEBRZ: £
RMESTEMG, F—1NAEOMETBEE N FER. IRTEEXEHEY, 5%
QT QPA FB FORCE FULLSCREEN MEZ=IRE N 0 NEHIAY Qt IRAREITA.

o MARELHE

WNREZHA tslib 73F, FEIE QT _QPA _EGLFS TSLIB (for eglfs)
QT_QPA FB TSLIB (for linuxfb) FRSIRIGEN 1, %T tslib UEAERES=
https://github.com/libts/tslib/blob/master/README.md.

IR tslib MANERRFERTHEEME, SERBRIRSEHHCHFRAME, ¥iaER
REERITRERE.
3) BE1 QtiERF

BEFERMEINREESAFTEEREIMETT, BPYULER TR ARIRENETER

RS ETREHER.
INREANR eglfs FEHEE, REWNT:

export QT QPA EGLFS _HIDECURSOR=1

NERERARYRE linuxfb SEEHEME, NIREBWNT:
export QT _QPA FB HIDECURSOR=1

MYD-Y6ULX FF&RE #I myir-image-full &8 MEasy HMI & ~ERe, £
linuxfb SF&E1EHFN EvdevTouch AHEAMNERER:, XN/Sa1asSTEFAT:
root@myd-y6ull14x14:/home/root/# export QT _QPA FB HIDECURSOR=1
root@myd-y6ull14x14:/home/root/# ./mxapp2 -platform linuxfb &
gt.gpa.input: xkbcommon not available, not performing key mapping
gml: index=0
gml: currentindex=0
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gml: index=0

libpng warning: iCCP: known incorrect sRGB profile
libpng warning: iCCP: known incorrect SRGB profile
libpng warning: iCCP: known incorrect SRGB profile

mxapp2 BIATAREE, MRBEIE(TECH Qt MERER, BEALLE mxapp2 B
PSRRI,
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7. ZUEF

7.1. Camera

RETHERTFFER uve_stream j&7x camera BI{EF,

MYD-Y6ULX R H—NFH4T Camera #2#M()9), ATLUEE MY-CAMO011B B SHY
Camera 18R, &R [BFF FPC &iERE. BT ESRIIENE, B7EEEEEREM
Camera fUIEHUEN, BUES [RIERSFFAIRAIRIA,

uvc_stream 2EIRINEERETE, TEEIRET MYD-Y6ULX fRAILAKK IP it
Uk, WRRFFR eth0 188, Linux RFEHHI MY-CAMO11B 1RHRAVIS SR, aliEEE
V412-ctl 5 SREAEI, BHEEM i.MX6S_CSI &R Camera 5428, SIMIREE
/dev/videol, uvc stream 2%h'-y' 2 yuyv 53, '-P/EERIEE web REAVE
RER, AFPABIAN uvc_user, '-r'EIEEDPER, HFHNEEF 800x600, AJLAA ctrl
+ ¢ RfZ1E,

1) BHESEER

root@myd-y6ull14x14:~# Ifconfig eth0 192.168.30.42
root@myd-y6ull14x14:~# v4l2-ctl --list-devices
I.MX6S_CSI (platform:21c4000.csi):

/dev/videoT

pxp (pxp_v4l2):
/dev/videoO

2) uvc stream #H{TFALE
# ./uvc stream -d /dev/videol -y -P 123456 -r 800x600

uvc_stream I2{FFH web IHRE, snapshot #1 streaming, snapshot AJiEK URL
2 snapshot.jpeg, streaming BiE3K URL &£ stream.mjpeg, PC fIFF&EIRIERE—ML
AAY, ¥FTFREGES, HAMBLE http://192.168.30.202:8080/stream.mjpeg, RILIEZEIG
ERIE, WMAFEPER uvc_user, F3) 123456, FHaTLABZIM MY-CAMO11B SCRFR
ERINERT .
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7.2. Auido

MYD-Y6ULX RS SRE T A WM8904CGEFL/V, 1EREH 14 3.5mm E#lig
H, 1 PDERZEMEmA. WM8904CGEFL/V Y 12S imiZetal T4 EERY SAI2 =438 5
St 12C #E7E CPU 12C2 ##0.

ApRNSENEm. aRmMEIN, —FE HMI2.0 NAEREEN, —faEd
aplay TEFaIEREM,

1) HMI2.0 S5IEM

HM| SRS RIEBIR(EES%E HMI Fi8  (MEasy HMI2.0 FFEFAR) .

uuuuuu

7-2 SSUEISIE

2) FENES

B wav FBTURIE K.
root@myir.~/audio# aplay att16k.wav
Press 'k' to see a list of keyboard shortcuts.
Now playing /home/root/audio/att16k.wav
Redistribute latency...
0:00:14.9 / 0:00:14.9
Reached end of play list.
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7.3. Video

ABRNABEIR. XBEEZEER HMI2.0 R AEEERED.
1) HMI2.0 ¥3RIER
HMI SEMISTIERIES % HMI F4f  (MEasy HMI2.0 FF&FEM) .

W # r B W N

7-3 YSIERRE
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8. RpETH

8.1. EMafRETR

AOEBNHARFNBREETR, FEEULUES N U ERER— N EE8TLUIES
MNEEG R EGRE, R TIUGRIER. RRERLUERID E9ErIES S SRR
PRFIA AR/ BER. AR EXERSLL tar, gzip. gunzip FTENFIFHITSA.
1) tar TH
® IMAEFAIE Linux EAR tar TR, BERNMXALNINHTE, BALSEFHTE

48, BF, BIIUNEES—RIIRE, XERBITERIE. MALITGRSES tar

IEAEI:
root@myd-y6ull14x14:~# tar --help
Usage: tar [OPTION...] [FILE]...

GNU 'tar' saves many files together into a single tape or disk archive, and ca
n

restore individual files from the archive.

Examples:

tar -cf archive.tar foo bar # Create archive.tar from files foo and bar.

tar -tvf archive.tar # List all files in archive.tar verbosely.
tar -xf archive.tar # Extract all files from archive.tar.
FHSEGRAINT

> - BYMNEEMZ2EEES (create HIERR);

> X R NEEXHRIZEUES!

> -t ¢ BF tarfile BEERINMG! FRlER, EE2HRITIAP, o/x/t (NEEFF
£ Ao E—EFE! BFATEE—IR 4G SiEREYE.

> -z ERRE-HMRES gzip NEM? TFRIRERER gzip E48?

> - . BREE—HRES bzip2 EMN? TFEIREMER bzip2 E48?

> -v . JEGEROERER BRSS! XNMNEEFER, BFENATEERETHRE!

> -f . FREER, B8R, £ f ZEEDLESR, FEBNSH! teanER
[tar -zcvfP tfile sfile] FEFEIZNE X, BERL [ tar -zcvPf tfile sfile] AX,

> -p : FRAEHNEREE (BEASIREEREMNE)
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> -P : BEUL(ERRYERIIRIZRIEYE!
> -N : tUEEENER(yyy/mm/dd) R B ST SR SU4R !
»  --exclude FILE: TEE4aR0dfEH, AZE& FILE 118!
® i testixt 34, FHAMALAT e HHTEA.9z 1830
root@myd-y6ull14x14:~# tar -czf test.tar.gz test.txt
root@myd-y6ull14x14:~# s
OpenAMP TTY echo.elf rs485 write test.tar.gz uart test
rs485 read test.c test.txt wifi.conf
FRLALTENN z 244, WA tar.gz 8 .tgz kF gzip [E4EIIRY tar file .
o BFTEAL tar.gz &\ IHREE
root@myd-y6ull14x14:~# tar -xvf test.tar.gz
test.txt
root@myd-y6ull14x14:~# s
OpenAMP _TTY echo.elf rs485 write test.tar.gz uart test
rs485 read test.c test.txt wifi.conf
4) gzip EETE
® gzip 27E Linux REFEEERN— MR TEENEESENGS, BoEXYE
. EFRREZIREALLTGRSES 9zip BiE:
root@myd-y6ull14x14:~# gzip --help
Usage: gzip [OPTION]... [FILE]...
FHSEGRAINT
® FH gzip IBIEEYE
root@myd-y6ull14x14:~# gzip test.txt
root@myd-y6ull14x14:~# s
OpenAMP TTY echo.elf rs485 write test.tar.gz uart test

rs485 read test.c test.txt.gz wifi.conf
5) gunzip TR
FB gunzip B3 {4EE

root@myd-y6ull14x14:~# gunzip test.txt.gz
root@myd-y6ull14x14:~# Is

OpenAMP _TTY echo.elf rs485 write test.tar.gz uart test
rs485 read test.c test.txt wifi.conf
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8.2. XHHHRFAIH

FEUAERISMERTE, AOBNB/VMENNXXHRAEETE, ZRE8w

KSR T E mount, mkfs, fsck, dumpe2fs,

1) mount #FHTH

® mount & Linux FTRI—P &<, BEFLUGS XEES Linux l—3UERT, W
P XIMZERKRER, BERFRNMNREHEXNGE, fiEsTFHEzsXT, H
N AREEETU T :

root@myd-y6ull14x14:~# mount -h

Usage:

mount [-1hV]

mount -a [options]

mount [options] [--source] <source> | [--target] <directory>
mount [options] <source> <directory>

mount <operation> <mountpoint> [<target>]

Mount a filesystem.

o EFHUE:

root@myd-y6ull14x14:~# mount /dev/sdal /mnt/

2) mkfs {§XTH

o WRIKXRE, T—LRIILIER Linux XHRFRIEIL, XKUTF Windows THHEZL
R, RS X EEVNHRFRMES X ERVEUE, MEATIRE, EIEET
NHRGEZBIRIAD X ERVEHEABER. S HRFRIGSE mkfs NAEX
&

root@myd-y6ull14x14:~# mkfs -h

Usage:
mkfs [options] [-t <type>] [fs-options] <device> [<size>]

Make a Linux filesystem.

Options:
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Make Your Idea Real

-t, --type=<type> filesystem type; when unspecified, ext2 is used

fs-options parameters for the real filesystem builder

<device> path to the device to be used

<size> number of blocks to be used on the device
-V, --verbose explain what is being done;

specifying -V more than once will cause a dry-run
-h, --help display this help
-V, --version display version

For more details see mkfs(8).

o BIMHUR

root@myd-y6ull14x14:~# umount /mnt
root@myd-y6ull14x14:~# umount /run/media/sdal/

root@myd-y6ull14x14:~# mkfs -t ext3 -V -c /dev/sdaT
mkfs from util-linux 2.34
mkfs.ext3 -c /dev/sda1
mke2fs 1.45.3 (14-Jul-2019)
/dev/sdal contains a vfat file system
Proceed anyway? (y,N) y
Creating filesystem with 3890688 4k blocks and 972944 inodes
Filesystem UUID: 97810d2b-76aa-44a4-9409-2c70de71ecal
Superblock backups stored on blocks:
32768, 98304, 163840, 229376, 294912, 819200, 884736, 1605632,
4208

Checking for bad blocks (read-only test):

265

[ 6873.703223] audit: type=1006 audit(1599269401.268:4): pid=947 uid=0 old-

auid=4294967295 auid=0 tty=(none) old-ses=4294967295 ses=3 res=1
done

Allocating group tables: done

Writing inode tables:

done
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Creating journal (16384 blocks):
done

Writing superblocks and filesystem accounting information: done

3) fsck X{HEETH

o fsck SEERTINENHRFNERYE, IEHRFREEIRIT, AT fsck i8<%
RHINLMES., H3T Linux #E#HTIEE. HIan:

root@myd-y6ull14x14:~# fsck -a /dev/sdal

fsck from util-linux 2.34

/dev/sdal: clean, 11/972944 files, 86964/3890688 blocks

4) dumpe2fs

o TENEERE EMFRIUGRFAIE SRR (super block)FItREF (blocks group)RIfE
B FAERRBAUTRSEENAEE:

root@myd-y6ull14x14:~# dumpe2fs -h

dumpe2fs 1.45.3 (14-Jul-2019)

Usage: dumpe2fs [-bfghimxV] [-0 superblock=<num>] [-0 blocksize=<num>]

device

o TENHARFREIVLEIFEARME, Hi, MARSEER MENFHEE

root@myd-y6ull14x14:~# dumpe2fs -h

dumpe2fs 1.45.3 (14-Jul-2019)

Usage: dumpe2fs [-bfghimxV] [-0 superblock=<num>] [-0 blocksize=<num>]

device

root@myd-y6ull14x14:~#

root@myd-y6ull14x14:~# root@myd-y6ull14x14:~# dumpe2fs -hAC

root@myd-y6ull14x14:~# dumpe2fs /dev/sda1l

dumpe2fs 1.45.3 (14-Jul-2019)

Filesystem volume name: <none>

Last mounted on: <not available>

Filesystem UUID: 97810d2b-76aa-44a4-9409-2c70de71ecal

Filesystem magic number: OxEF53

Filesystem revision #: 1 (dynamic)

Filesystem features: has journal ext attr resize inode dir_index filetype sp

arse_super large file

Filesystem flags: unsigned directory hash
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o EERWEREA inode &, inode BaHFEEEZTE, FTLABREIULRIEN R, B(E
REBNEEED RN XIS, — N EHEX, FRCUYEEE, 53— 1 =2 inode X
(inode table) , Fi inode FFIE8EHIEE.

root@myd-y6ull14x14:~# dumpe2fs /dev/sdal | grep -i "inode size"

dumpe2fs 1.45.3 (14-Jul-2019)

Inode size: 256

o EERMER block ME, BMFRFTEUERAIINR, Fo2— M EXIBER, XiF
BERANE, MERMEEENEZ M EX, BI—REER—" i?% (block) . X#H
ZNBEXERRR", EHFERIGR/NRAL

root@myd-y6ull14x14:~# dumpe2fs /dev/sdal | grep -i "block size"

dumpe2fs 1.45.3 (14-Jul-2019)

Block size: 4096
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8.3. HREETH

FENARFIHEEETR, AOBNEB/MELNHEEETR, REETHIH
|MEHETHE fdisk, dd. mkfs, du, df, cfdisk, fsck . EILXLAFSTTLANIEFATAIR
H=ERBER.

1) fdisk #ESEXITHR
o fdisk #&E75XTHfE DOS. Windows # Linux FEBEHEMNAIN BER. 1 Linux X

Girh, fdisk EETXEMNGS. B fdisk WEEHITHX, FLUE fdisk S EHEE

EIN EESXAER(FASE, ENAEESIIT:
root@myd-y6ull14x14:~# fdisk -h
Usage:
fdisk [options] <disk> change partition table
fdisk [options] -l [<disk>] list partition table(s)
® XJ eMMC#{THX:
root@myd-y6ull14x14:~# fdisk /dev/mmcblk2p2

Welcome to fdisk (util-linux 2.34).
Changes will remain in memory only, until you decide to write them.
Be careful before using the write command.

The old ext4 signature will be removed by a write command.

Device does not contain a recognized partition table.
Created a new DOS disklabel with disk identifier 0x43403b02.

Command (m for help):

2) dd ENHS

e ddapTATRIEERYmANHENEEErvmE X4 E. AEESHIIEFAILIH
iTE . dd 5 cp BEHIXBIET: dd SRR Bt RRRIRE

i, ENEERERIEIELR ERREIF. =T DOS F1Y diskcopy dsSHIUE

Fl. dd spPhU&T08: dd  [<if=AXHE/IREE>] [<of = XHE/IREE>]

[bs=3R==TK/N] [count = 3REY]
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o BlIE— K/ 2M RIS

root@myd-y6ull14x14:~# time dd if=/dev/zero of=ffmpeg1 bs=2M count=1
conv=fsync

1+0 records in

1+0 records out

2097152 bytes (2.1 MB, 2.0 MiB) copied, 0.119542 s, 17.5 MB/s

real 0m0.129s
user 0mO0.000s
Sys OmO0.019s

3) du ERASSAITIA:
o du s SATETRHETENFERER. ZindEAENEEERNE—RFERLH
M RFEYERER. du —RREEREENT:
root@myd-y6ull14x14:~# du --help
Usage: du [OPTION]... [FILE]...
or: du [OPTION]... --filesO-from=F
Summarize disk usage of the set of FILEs, recursively for directories.
EBo SRR
> -aBRATEERESUERIRN
> -hiILAKM,G 8, BEEREENE
>  -kLA KB AEAEH
> -m:LA MB gfrsH
® it dd apSAERKRISER/N:
root@myd-y6ull14x14:~# du ffmpeg1
2048  ffmpegT
root@myd-y6ull14x14:~# du -h ffmpeg1
2.0M ffmpeg1
4) df ERHFITTIH:
® MTERERITE Linux RF LRONHRGRMEERBER ST, —RAENT:
root@myd-y6ull14x14:~# df --help
Usage: df [OPTION]... [FILE]...
Show information about the file system on which each FILE resides,
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or all file systems by default.

EBIS S H:

> -h: AILURIERTEERAX/IMERE SRR ER

> -iBEEDXT inode B9EIEF inode AIERBENR

> -THEDHXHRGRE
o HE/HXT inode FIEIER inode MIERIER, FRAWNTHS:
root@myd-y6ull14x14:~# df -i

Filesystem Inodes |Used IFree IUse% Mounted on

/dev/root 497488 48320 449168 10% /

devtmpfs 166144 489 165655 1% /dev

tmpfs 248792 1 248791 1% /dev/shm

tmpfs 248792 706 248086 1% /run

tmpfs 248792 13 248779 1% /sys/fs/cgroup

tmpfs 248792 16 248776 1% /tmp

tmpfs 248792 28 248764 1% /var/volatile

tmpfs 248792 9 248783 1% /run/user/0
/dev/mmcblk1p1 0 0 0 - /run/media/mmcblk1p1
/dev/mmcblk2p1 0 0 0 - /run/media/mmcblk2p1

/dev/mmcblk2p2 546176 41910 504266 8% /run/media/mmcblk2p2

inode EFAERTULAIBHERFLIRNLDIFRY Jinode SHESKA/NVER, HFA(]
A inode FAREEXEIESER, BERIINEETEERERIR, FAIEEEA TR
Ry, HENAHFE2%E 2.5 15,
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8.4. HiZEHETRHR

HEORRERATHN—EEMS, BR2—MEFI—XTERE, BREHEN
—MESHR, RAEFIZTHE—MEFERECRIHETEITH. Linux REFER
HERHEHEERRN, BRTVBRNHEIN, FrEHESE M RHE. FIHERENE
2, MEMEES, SENABNHESHIME. Linux FRTERIHEEEE—MNHES X
189 init #F2ATEMRAY. Linux RFEIE 3 MARSEERIHE, BMARESEE SIS
=FNEME:

o EHE: H— Shell Gshav#E, BERJLAERIGE T, XLMEERIET.
o HAMEHE: XMHAEIZIRIBHKR, B—NHERS, XMHEERREIZERA

FUNREHRATRIHE,

o INIEARR(FINHEE): TIPHRESEEHRE, —REEEEET, FIHE—MRERR

SR EE A ohElER6E root B

XIF linux ZFeskin, HENEEEEEN K, MTFHENEEERRBIHES
ETASHIN, Linux REFHREANHEESEGSBLAT/UM: ps top vmstat
kill
1) ps ERIpH#HETR
o SRIFRARHERNZTER, —MEEZUNT:
root@myd-y6ull14x14:~# ps --help

Usage:
ps [options]

Try 'ps --help <simplellistjoutput|threads|misc|all>"
or 'ps --help <sll|o|tjm|a>"
for additional help text.

For more details see ps(1).

R SEHESIHA:

> -u: IR APIOASHERSMEEER;

> -a: SRR KAGHE,

> -x: SRIEXRNHE, (%2, ERERHE, )
BEE LEaSHSHER: aux,
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USER

--e: BRFIEHE; HETF ax;

. — e
-f: BR7CEE

>
>
BRI LRSHASHER: of
> -H: LUHREER B RHIEERY

BIVEFRER

> -F. BERESHERER
BEHEAGERES: eHF

o ERATEHENERE

root@myd-y6ull14x14:~# ps -aux

PID %CPU %MEM

COMMAND

root
root
root
root
p]
root
pu_wq]
root
0]
root
pt]
root
/0]
root
root
root

/1]

A W DN =

10

11

12

13
14

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
0.0

0.3 92272 7176 ?

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
0.0

0
0
0

07
07?
07?

HE FE— S TiE R AR R AR
> VSZ: vittual memory size EIREFEE

> RSS: resident size, EIFHEE

> STAT: #EBRSE—T/N

R:
S:

runing
interuptable sleeping BIHHTEERR
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|<

|<

<
<
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5

STAT START TIME

Sep04 0:03 /sbin/init

Sep04
Sep04
Sep04
Sep04
Sep04
Sep04
Sep04
Sep04

Sep04
Sep04

0:00 [kthreadd]
0:00 [rcu_gp]

0:00 [rcu_par g
0:00 [mm_perc
0:00 [ksoftirqd/
0:00 [rcu_preem
0:00 [migration
0:00 [cpuhp/0]

0:00 [cpuhp/1]
0:00 [migration

o
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D: uninteruptable sleeping A~RJRfHERR
T: stopped

Z: zombie EF#HE

+ RIS HHE

NARRICRHFE

|: ZLFEHHAE

2) top &R linux i#i2
o top AFSREIASHNRFEAMMREERNE—TFRL. BrRABEELIAZIERLT
HITHE, sSHRSERRIEARENIE TR, top BiE—MRUT:
root@myd-y6ull14x14:~# top -help
procps-ng 3.3.15
Usage:
top -hv | -bcEHiOSs1 -d secs -n max -u|U user -p pid(s) -o field -w [cols]

o NEEERZHIE

root@myd-y6ull14x14:~# top

top - 02:03:28 up 2:28, 1 user, load average: 0.01, 0.35, 0.99

Tasks: 135 total, 1 running, 134 sleeping, 0 stopped, 0 zombie
%Cpu(s): 1.4 us, 1.4 sy, 0.0 ni, 97.1 id, 0.0 wa, 0.0 hi, 0.0 si, 0.0 st
MiB Mem : 1943.7 total, 1487.8 free, 2442 used, 211.6 buff/cache
MiB Swap: 0.0 total, 0.0 free, 0.0 used. 1597.4 avail Mem

PID USER PR NI VIRT RES SHR S %CPU %MEM TIME
+ COMMAND

982 root 20 O 3444 2024 1616 R 59 0.1 0:00.02 top

1 root 20 0 92272 7176 5064 S 00 04 0:03.49 syste
md
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2 root 20 O 0 0 0S 00 0.0 0:00.03 kthrea
dd

3 root 0 -20 0 0 Ol 0.0 0.0 0:00.00 rcu gp

3) vmstat EIRERNSRITTIR

o XN pTHEERNFTHNERRE, SERIENRFRILRERER, vmstatizfT
TRl REERTGITEIRI, NRAEESE, N vmstat FitiziT TR
LK, vmstat BT RMNRFEBEHLSKMEFRITEIRIIYE. EREEURSENT:

root@myd-y6ull14x14:~# vmstat -h

Usage:
vmstat [options] [delay [count]]

Options:

-a, --active active/inactive memory

-f, --forks number of forks since boot
-m, --slabs slabinfo

-n, --one-header do not redisplay header
-s, --stats event counter statistics

-d, --disk disk statistics

-D, --disk-sum summarize disk statistics

-p, --partition <dev> partition specific statistics

-S, --unit <char> define display unit
-w, --wide wide output
-t, --timestamp show timestamp

-h, --help display this help and exit
-V, --version output version information and exit

For more details see vmstat(8).

® vmstat BITTHIIEL, BNEFEILKFIASIHHEERYE:

- 86 -



MYIR-MYD-Y6ULX-SW-EG-ZH-15.10.9 MY 1R kK@=

root@myd-y6ull14x14:~# vmstat

procs ----------- memory---------- --- swap-- ----- io---- -system-- ------ cpu-----
r b swpd free buff cache si so bi bo in csussyidwa
st

00 0 1524140 12552 204240 0 0 441 13 80 103 0 O
95 5 0
HE EE—EES =i T SRR e
>r. ARG THHEEL. XEHIEREET /0 MEEBRESESIET. BERT,
AiETHIZES AT A cpu MEEF
>b: FF 1/0 STRRIRPEEEHTZEL
>forks: BUEEFTHIZAIRER
>in: REERAEHUTRIREL
>cs: RS ETIRENRER
>us: FIFHEEEFERR CPU BIRIB DT
>sy: REEiHFERYE CPU BIEIRIEotL, B EFEiEFETE system, irq #
softirq RZSHIRTE]
>wa: FfF I/0 iBFERYE CPU BT
. RETHBFERNR CPU FENEStE
° éﬁl‘l‘%ﬁﬁ%ﬂléﬁ&ﬁéﬂﬂﬁw
root@myd-y6ull14x14:~# vmstat -s
1990336 K total memory
249516 K used memory
103972 K active memory
132832 K inactive memory
1524012 K free memory
12568 K buffer memory
204240 K swap cache
0 K total swap
0 K used swap
0 K free swap
13051 non-nice user cpu ticks
1 nice user cpu ticks
4360 system cpu ticks
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3403234 idle cpu ticks
166345 [0-wait cpu ticks
1782 IRQ cpu ticks
1637 softirq cpu ticks
0 stolen cpu ticks
15733523 pages paged in
472350 pages paged out
0 pages swapped in
0 pages swapped out
2847443 interrupts
3669954 CPU context switches
1599262527 boot time
990 forks
XE EE—EAESS = T B R R R B
>total memory: RFERNTE
»used memory: EffFERE
>CPU ticks: BIEERFENN CPU AFE, XEBH “tick” 22— MTEERA]L
>forks: KK ERTHIRNRGRSTHAEE CIERIFTHIERVEE

vmstat 27X TF linux REMBERNIRZER. ERERREREN, B2 OIEREZ—.

1) kil #fE2£1ETHR

RIXIEERESEHMEROATRRE. AMEEILSIEAE SIGTERM (15) ZIHEEHTE. W
RELEEILZIZRATA "-KILL" &%, HRERISS SIGKILL) |, Bz
HIE, (FF ps e E jobs MISHALEFHIES. root BFEFIMBFRIHE, IE
root R REEMECHHE. kill §S—MREE0T:

kill [ -s signal | -p ][ -a] pid ..
kill -1 [ signal ]

O SEBEIRA:

> -s: EERZERIES
-p: BIURIXES
-l IEEESHIBTRIIR
pid: EFIFHERID S
Signal: ¥ RES

YV V V V

- 88 -



MYIR-MYD-Y6ULX-SW-EG-ZH-L5.10.9 MY

-
= N\
5 AL
~<=]
-,
-
a
x

® ESEM ps -ef SEEMSHRERRILHIZR PID,
root@myd-y6ull14x14:~# ps -ef | grep wpa_ supplicant

root 564 1 0 Sep04 ? 00:00:00 /usr/sbin/wpa_supplicant
-u
root 989 850 0 02:05 ttymxc1 00:00:00 grep wpa_supplicant

o RN Tan<SERILHIE:

root@myd-y6ull14x14:~# kill 564

o killall SERIEF—#IRERINFFERE, ATFHSEERILGHZIEIRTIE PID #
£S5

root@myd-y6ull14x14:~# killall wpa supplicant

root@myd-y6ull14x14:~#
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9. A&z

AEEENBEXISERT SDK HITRFAN—LEARESE, =81 SDK ZERFMECE
HN&EER, —FE myir-image-core, EEEXIT GUIIRIA; SBIb—FE myir-
image-full, #£ myir-image-core BUER HIBIT—LEE GUI BIN A, 0 QT i=17AYE
LIRSER HMI RE, XTXEMEEIIERIES®E (MYD-Y6ULX SDK &7miiia) .

9.1. A%RiES

9.1.1. SHELL

Shell 2—1H C ESRERER, BERAFEMA Linux BIEFZ, Shell BE2—
BelES, X TEFRRINES. BRI Linux B Shell #sER%E, EIAE:

> Bourne Shell (/usr/bin/sh g¢/bin/sh)

»Bourne Again Shell (/bin/bash)

» C Shell (/usr/bin/csh)

> K Shell (/usr/bin/ksh)

» Shell for Root (/sbin/sh)

MYD-Y6ULX 37#F bourne shell #0 Bourne Again Shell 2 f#
root@myd-y6ull14x14:~# echo "echo 'myir test'" > shell demo.sh
root@myd-y6ull14x14:~# sh shell demo.sh
myir test
root@myd-y6ull14x14:~# bash shell demo.sh
myir test

9.1.2. C/C++

C/C++2 Linux FETHITREMNBAARANERNIREES, RN TLHENER
NEBHNES. A C/C++HITHRBEXRANERXFANAT, BIEF & ENimt
TR, fWFRER B T THEIMITIE, AEEREERBinEs LiET.

KEXMAL, BiNEELEET Yocto #iEHY SDK, ZELREIES (MYD-Y6ULX
Yocto B{EFF&IER)

AHEERE—MEEM Hello World SEfISRERNBERRIF A, LUTFATEHAE
MinfmSaETER hello.c:
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1 #include<stdio.h>

2 int main(int argc,char *argv(])

3 {

4 printf("hello world'\n");
5 return O;

6}

EEmENARER, XEASCCHRE, FAMRmFAIRHESEXIMAISS M,
$CC BABNNNRAEIEERER, WMERERER arm-poky-linux-gnueabi-gcc k4s
FSHIBAZIERIER, XNHEAITLUIIASE-v KERFAREEITRE.
myir@myir-server1:~/test$ source /opt/test5.10/environment-setup-cortexa7t2h

f-neon-poky-linux-gnueabi

myir@myir-serverl:~/test$ cat main.c
#include <stdio.h>

int main(int argc, char *argv[])
{
print("myir test’\n");
return O;
}
myir@myir-serverl:~/test$ $CC main.c -0 main
ARIEN scp apHBERAIHTIHHENZI Birtlas LT, SERAT:
root@myd-y6ull14x14:~# ./main
myir test!

9.1.3. Python

Python S—FfEREE. ERNSR. siSEEEENEREFRIHES. Python B
Guido van Rossum F 1989 FEAHE, F—1MNAFETRAITF 1991 &, & Perl
IE=—HE, Python JRCIBEREENE GPL(GNU General Public License) 1Y, ATEE
Wz python BYEA, M python a7 5 ESKi A,

1) EERFAISH phthon [RF
root@myd-y6ull14x14:~# Is /usr/bin/python*
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usr/bin/python usr/bin/python-config usr/bin/python2 usr/bin/python2-config
usr/bin/python2.7 usr/bin/python2.7-config
usr/bin/python3 usr/bin/python3.8
2) python aE&{Tillid
55 python, #H£ python BRFAFRALITNANMER, A% Enter FBEEIS
TR
root@myd-y6ull14x14:~# python3
Python 3.8.5 (default, Jul 20 2020, 13:26:22)
[GCC 10.2.0] on linux
Type "help", "copyright", "credits" or "license" for more information.
>>> print("myir test")

£ Python 3.8.5 hiRASHh, LA ESEAIEIHESSRINT .

myir test
>>>

IBH Python @317, 4T exit(BMEH Python:
>>> exit()

root@myd-y6ull14x14:~#
3) wEHIFMi Python
WE—NBEERAY Python BIZARER:, FRE Python UHELL .py AT EE.
root@myd-y6ull14x14:~# vi test.py
root@myd-y6ull14x14:~# cat test.py
#!/usr/bin/env python3
print("myir test")
PATRIASI, RFEESTE/usr/bin/env LA python3 IZ17EHRF, ERAUUTHSH
1T,
root@myd-y6ull14x14:~# chmod a+x test.py
root@myd-y6ull14x14:~# ./test.py
myir test
BITHIASE0ERA Python3 SEREREFHRHVTIIAR, EEIMAHITREE. SMAHIT
SohifE, ERERAEARL
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9.2. FURRE

#WERE (Database) E2IREREURAIIRELN. FHENESELIENCE. HEEGRSM
R EHEYERES Access. Oracle. Mysqgl. SQL Server, SQlLite &,

9.2.1. System SQLlite

SQLite 2— AT SQL HUEES 1. SASEEM SQL #IEFEAR, SQlite i
BERBIRSEEHE. SQlite EEIEEBHMAENM. 8381k, Rl MAIIONE
AY5EEE SQL #HIRFFE SERNHEN M, XE—FNERNEERE, 28 ACID RIXKEX
DHEEEERS, SHRITBREHAIN, MEERCEEREMAN T~ mPERT
B, EORRFRFEIE, ERANRES, JERFE/LE KHAEME Y. X5EdE
FERNEITRERIEREELL Mysql. PostgreSQL IXFRFRERER R
1) SQllite SUEREIRRE

R sqlite3, FHOEE—NFAOKUEE <testDB.db> IEASFRERMAL THSHMALL
N EFREL,
root@myd-y6ull14x14:~# sqlite3 testDB.db
SQLite version 3.33.0 2020-08-14 13:23:32
Enter ".help" for usage hints.

sqlite>

FEGSBELRIBFE FEIE— Y testDB.db, %34S SQlite 5(ZERE
#HiEE. TEE sqlite3 apSTERINRIEBEIRENX MG, BHREH—1 sqlite> &R
.

HBUEEEWOIE, ERiaTLAER SQLlite BY .databases <K BERBEEIEES
=, AT
sqlite> .databases
main: /home/root/testDB.db

sqlite>
{#R .quit IR sqlite #275FF, WA
sqlite> .quit

root@myd-y6ull14x14:~#

WERBEFEMTHE SQLlite HHXER, BEEEN
https://www.sglite.org/docs.html,

-903 -



MYIR-MYD-Y6ULX-SW-EG-ZH-L5.10.9 MY IR knBEx

9.3. Fitkfk

ATTEAMABERANREN. 2, BRIR— MEFEE ST FERRMEAY
i b, SEEFEEXENESEREEEERREMAR LR DENE X AR
RIER. XEAFEFERN—EESIMNEREEREFRTHISEE. AEEXELLK
/RiER& MEasy HMI 2.0 9/ A,

9.3.1. Bi&EE

AP EELK/RERES MEasy HMI 2.0 AfHEZESE QT TiE PRISERRRIF.
FIE TFEASHIESE (MEasy HMI 2.0 FFAFAR) 5 3.1 = IMS8E, Bk
MEasy HMI RY4miEIRIE,

1) #IF mxapp2 Ifg

MEasy HMI 2.0 JHRAY TF2IRAS 0 mxapp2.tar.gz £ N E _ A RS AT AgERES B
mZ%, FEA QT Creator 3 TFHXAN IR,

2) 4Rk ts X4

BT Rimd N\ mxapp2 TREFAEREES, FHTTTEGSEMENFEN Y.
ginlh@gqinlh-VirtualBox:~/download/mxapp2$ lupdate mxapp2.pro
Info: creating stash file /home/qinlh/download/MXAPP/.gmake.stash
Updating 'languages/language zh.ts'...
Found 202 source text(s) (0 new and 202 already existing)
Updating 'languages/language en.ts'...
Found 202 source text(s) (0 new and 202 already existing)
TREEAMZEICTHENRNIE, WAASEFER language zh.ts
language_en.ts 34, FRREMRRIZ language_zh.ts AT qm 34, X ERE
FAIHIE language en.ts 4REHY gm X4,
3) EhEXSF
17F language_en.ts XX, HXIEHEAVRFFIRA <source>TRERIINE, BIF
RIB#R=FFER 9 <translation>EBENAZE, RPARERKEITIEL.
<message>

<location filename="../Album.gml" line="50"/>
<source>jx[El</source>
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<translation type="unfinished">Return</translation>

</message>

4) Hpk gm X

Ts MAHE KGR R TR EF AN ERNEIFRCU AN AR, (£ T ap<>RIRTERE
FARRRSS
ginlh@qinlh-VirtualBox:~/download/mxapp2/languages$ Irelease language en.ts
-gm language en.gm
Updating 'language en.gm'...

Generated 183 translation(s) (2 finished and 181 unfinished)
Ignored 21 untranslated source text(s)
ginlh@qinlh-VirtualBox:~/download/mxapp2/languages$ Irelease language zh.ts
-gm language zh.gm
Updating 'language en.gm'...

Generated 183 translation(s) (2 finished and 181 unfinished)

Ignored 21 untranslated source text(s)

5) RIFENENXH

EMEMRIEAREEBRS N ANRIERER, BINERGIES®E translator.cpp
XAEEEERY loadLanguage B R EREL,

9.3.2. F#

AP EELKRERESR MEasy HMI 2.0 AHERBEIATE QT T E FAISERRM A,
[HE FTERERIES®E (MEasy HMI 2.0 FFAF) 56 3.1 & INIGEE, 524 MEasy
HMI RYRIEINER,

1) BEFBXH

FIR AT LA R E BT ARRSE RS/ usr/lib/fonts/HR:
# Is /usr/lib/fonts/msyh.ttc
/usr/lib/fonts/msyh.ttc

SR EEERANA QT T2,
ginlh@gqinlh-VirtualBox:~/download/mxapp2/fonts$ tree
— DIGITAL
| F— DIGITALTXT
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| L— DS-DIGIB.TTF
L— fontawesome-webfont.ttf

2) {ERFEXH

R GRIEREREBEE N BINRIEKERN, BINERGIES%E main.cpp.f
iconFontInit()E&ZY.
void iconFontlnit()
{

int fontld digital = QFontDatabase::addApplicationFont(":/fonts/DIGITAL/DS
-DIGIB.TTF");

int fontld fws = QFontDatabase::addApplicationFont(":/fonts/fontawesome-
webfont.ttf");

QString fontName fws = QFontDatabase::applicationFontFamilies(fontld fw
s).at(0);

QFont iconFont fws;

iconFont_fws.setFamily(fontName_fws);

QApplication::setFont(iconFont fws);

iconFont_fws.setPixelSize(20);

}

9.3.3. BER

AETHEELULK/RERESR MEasy HMI 2.0 AR EE QT I B FHISERRA
F.

FETERSAIES®E (MEasy HMI 2.0 FFAFAR) 5 3.1 = REEE, BEE
MEasy HMI BO4RiZR1E,

QT M 5.7 iRATHAEEATRBE®IIIANT qt vritual keyboard B4, myir TE47%
B9 MEasy HMI 2.0 e ERVRRFELFER T QT 5.15 R4, FEE T vritual keyboard 1X
MM,
1) BRERERAZ qml K3

Qt RARVIREERBEE qml ABEEFITER, BRERBREE KRR HAYE
RAREERIA/N, W TFEAREFIR.
InputPanel {
id: inputPanel
x: adaptive width/8
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y: adaptive_height/1.06
s i)

anchors.left: parent.left
anchors.right: parent.right

states: State {
name: "visible"
when: inputPanel.active
PropertyChanges {
target: inputPanel
y: adaptive_height/1.06 - inputPanel.height

}
}
2) PhAERRER

PRI A 2@ QML B9 TextField, TextEdit BftAR), ARREEE UIA
HRIMALLBHEEPA]E Ul EEHEEEFER. RE qt R, FJLUER QT BFRY
QT virtualkeyboard $iA\. Weston jQZi=XNATMINE, SRR SREEMNHEH
H3Z,
TextField{
id: netmask_input
InputMethodHints: Qt.ImhFormattedNumbersOnly
onAccepted: digitsField.focus = true
font.family: "Microsoft YaHei"
color: "white"
}
3) {EFARGER

HRERIERSE (MEasy HMI 2.0 FFRFA) 56 2.6 ERFIRE Ul REBHTIRE
BRFlRsRH R,
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10. S%F&FH

® YotoliH BSP A &IEE
https://www.yoctoproject.org/docs/3.1.1/bsp-quide/bsp-guide.html

® Yocto IRH Linux AZHFEZF
https://www.yoctoproject.org/docs/3.1.1/kernel-dev/kernel-dev.html

® Linux RAZEIANE
https://www.kernel.org/doc/html/latest/watchdog/index.html

e A Linux TAaI Qt
https://doc.qt.io/gt-5/embedded-linux.html

e Wayland %83
https://wayland.freedesktop.org/architecture.html

® Systemd PILEHECE
https://www.freedesktop.org/software/systemd/man/systemd.network.html

- 08 -


https://www.yoctoproject.org/docs/3.1.1/kernel-dev/kernel-dev.html
https://www.kernel.org/doc/html/latest/watchdog/index.html
https://doc.qt.io/qt-5/embedded-linux.html
https://wayland.freedesktop.org/architecture.html
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faR— BXFZEA]

R EB
IR SR/ W/ BEK / B/ TR/ mE /RN /i8R /& /RN
BBiE: 0755-25622735
fEE: 0755-25532724
HR4R: 518020
etk SR RRXIREER AR RSN 2 R 6 £ 04 =

ErrEth

FEiE: 0755-21015844
stk RYIE e XWRENEARE T X E2F TAkE C %) 55 2 #

EX A

FEiE: 027-59621648
Mok EORSFTRAT R K KREE—# 20 SSRHNE 7 S#% 1903 S

X

TREBEXIE: T7/EWERL/AtR/REAL/ LTS/ A= S/t 4me /i 178/ a R /BRa/ iR
/TE/ EB/HE

EEiE: 010-84675491

{EE: 010-64125474

Motk dbERTE AKX SRR 8 B =15 10 54901 =

fRIX

EXE: Lig/EE/An 1A/ 2/ LR

FiE: 021-62087019

{62 021-62087085

Mett: ESTHRRFXEEE 778 SifA IR 15 1 514805 =
HERRSI

patk: www.myir-tech.com

HBFE: sales.cn@myirtech.com

BARSFFRR ST

FHiE: 027-59621648
HBFE: support.cn@myirtech.com
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SNSRESET HMASREVS IR, BERL TR BEE R
[ATERY/AA--FIRIRELS] IRRIEHA

XA LAERA TR RIEER SR,  LAEEN A B LSRRI,
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MIR= ERIESSHAT

MBI KRR B R SEE KRR IR A IERL IR A AL I SERIK

TR ERIm, WAEZLI MY

6 MR RIEIRS B
BB RERATIHRS
BREBUHEIRSS
B E AL REENREFRIRSS
RESEMUIREENERAE, DRKREHSFREBD AR
. ITEEMKRRSWIEES AR, B8R, AE. BE, 2ENREFLEIE, 8
KHEFEE
7. BWLZ HiS, BIRORRREKARR, EEEREEK/REEA e — R 4=
HMEERER
8. OEM/ODM BR%

U N W N =
A

(o)}

WELUTERZ—, WAEERERIERS:

B R B RMEIRSS EES

TT S SE T B WL AR

k. ZE. REEER

FiEh. R R, AEFFT A B RERS [AIEFEFRIA
BEXIEREM. HR LB, ERBEEMRRTSPEANRA

. BAREITHEBARIERS [EAYEREFIRIA

FEmiR(E:

RPEERTEPTHR T~ mE. RAREMSEERR, EFRHEZE, BEEERRRER
EiRER, STREMHTAEAARRE, EBRilErERIEM N ERNEZE RN FHARIELR.
HHERIHA :

WEIRIETRE, VG ELHEIRMRH TN, H(ISERERIENLHESERA S
[E], —RRASSPELHERERA 3 AN TIFE (BRAWEMImZBE, MichidigrdE) BT
PR SE AR R, BIS5ZRBTBH A ER.

HEEZEH :

ERZBRIZEBRAT M, BT REEEES EAHIE, NHT4HEER, FETRERE

SEERRIEEREEEA, ERUEARRE, RIMGSEFEEAMALHEER, BTG

O U1 hNW N =
¢ ¢ ¢ ¢ ¢
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MR, RNKENAEEIRS 2R, ETRMEERAY™ R, IRIESEIR R TR E SR E W BN A et
BAHEIEIRS 2.

=5ZEH:
FRIERREN, BRSENIEZEBEAFEE, SHERFREAFNZEABRRERE. FERE

REF mRENE 2RI A #IE,
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