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Linux BTSSR AT N BERRIF AR LIZTHR Linux RS RO RIRSINR
FRRTURLBRETETE, AR EEREER |, B LUEABRARST AR
ESBER.

1.1. BH=ER

MYS-ZUSEV Board RYITK/REFERATHELHAI—FREL Xilinx ZyngMP ZUSEV
YEREIBERIARFF &R, MYS-ZUSEV Board R Xilinx B9 zyngMP SoC & ,
ARM 4IRS FPGA ZEM9EZEERL. ZF=mifiE 4 1~ ARM Cortex A53 cpu #%#12 4
ARM Cortex R5 SRR , EIRITHREEFROBESF LI EE,
A MYIR 2T EEHREERUR SRR, APEREULESErS AR,
S0 TENTIER.
=1-1. EEER

Aot EOB 15t AR R ki

Bk USB #%0 MY-CAMO002U
http://www.myir-tech.com/product/my cam002u.htm

1.2. REER

MYS-ZUSEV FFATRIRENF AL : EF Petalinux 74 , Bootloader , Kernel LAK
NHRAZIBO G RREIBLARBRIFZRHR , ERABIEEE (MYS-ZUSEV SDK &%
A .

#ZH8 (MYS-ZUSEV_Linux B4FF&IERY # "4.1.5E SD REsheE" EPRIGIARR
mys-zuSev-full SB&E tf & , (R tf REoER | BRFEZLERIEFEA. HE: (1) X
F veu BOIES%E (MYS-ZUSEV_Linux B4-FF&1ERE) Y “8.4.8 VCU RIARBI" &P
B9 “VCU ER" B9/EMLE ; (2) XF mipi BgLa0ligiEs® (MYS-ZUSEV Linux X
HF&RIERY FRY "8.47 MIPHRGLN ARG BRI A,
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2-4 PRTIAA,

1.4. BIFER

EFHRTHMEF ARG Z 8T, EREENF AR — LN ERNERTIRE —LEMRE |, &
EEmEtHEL | BERREO , REEHELRER. FHNSE LSRR (MYS-ZUSEV-QSG)
pe=H
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2. ZLVEiIR

£ Linux &t |, 12T proc BN RFGREAK TR OF RIS AN — @R T
BERiESERtaE, FEEEAST CPU , memory , eMMC , RTC &tz vEIBIISEUHT
EUEVES 5w

2.1. CPU

ZyngMP-zu5ev 245 4 1~ ARM Cortex A53 cpu #%#12 4~ ARM Cortex R5 #Z&E5—
NEIYRIERY FPGA B R EEREI— MR LR G .

EHER ARM SMERRMNSHEEIMR ZIFARIRIRER S ( Processor System , PS) | 1§
FPGA BB FRARI4RTEZ S ( Programmable Logic, PL) ., ARM Cortex-A53 22— hzH
RACTEES |, STRERMU Linux BERFRYETT. FPGA ARV Xilinx7 Z249503) 7 TAlARiERY AX
| #0 , 1%ZO7E ARM # FPGA ZEIFERERGRE | D T 930S R F=SERIEINNFE | MY
ST e, (REERAYESR: , R 7TYER I REF R AR,

ZyngMP /Y PL #35 FAkSLl SR EE S THUE R EN F R R 2IFFIEERTY |, PS
O IFRIHERIEE IR ER K. XEREET TS | ASHERKITHEBRI LIRIEIIREH
TSRO RIX S |, (515 PS 71 PL #AT LIRS BEINNE | NMTILBNREZENHEEG
B

1) B CPU (ER&S

SRS HRY CPU FUIRMHEFIISEUSE |, MATLUEIE/proc/cpuinfo SUEEE,
root@mys zuS5ev # cat /proc/cpuinfo

processor : 0
BogoMIPS : 199.99
Features : fp asimd evtstrm aes pmull shal sha2 crc32 cpuid

CPU implementer : 0x41
CPU architecture: 8

CPU variant : 0x0
CPU part : 0xd03
CPU revision 4

processor 21
BogoMIPS 2 1BELSY
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Features : fp asimd evtstrm aes pmull shal sha2 crc32 cpuid
CPU implementer : 0x41

CPU architecture: 8

CPU variant : 0x0

CPU part : 0xd03

CPU revision 4

processor D2
BogoMIPS : 199.99
Features : fp asimd evtstrm aes pmull shal sha2 crc32 cpuid

CPU implementer : 0x41
CPU architecture: 8

CPU variant : 0x0
CPU part : 0xd03
CPU revision 4

processor 03
BogoMIPS : 199.99
Features : fp asimd evtstrm aes pmull shal sha2 crc32 cpuid

CPU implementer : 0x41
CPU architecture: 8
CPU variant : 0x0
CPU part : 0xd03
CPU revision 4
» processor | REHEEMNEZNRS | NTS RSN LARYIEZ,. & E
FIBZE AR AR 5%
> BogoMIPS : ERXZEANZEMITEENER CPU B¥EITEHFIESE
( Million Instructions Per Second )

2) B CPU &M=

root@mys zu5ev # top

Mem: 65424K used, 3966032K free, 56K shrd, 492K buff, 4528K cached
CPU: 0% usr 0% sys 0% nic 99% idle 0% io 0% irg 0% sirq
Load average: 0.00 0.08 0.05 1/74 184

-10 -
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PID PPID USER STAT VSZ %VSZ %CPU COMMAND
177 1 root S 3516 0% 0% -sh
184 177 root R 2560 0% 0% top

1 0 root S 2388 0% 0% init

148 1 root S 2388 0% 0% /sbin/syslogd -n
151 1 root S 2388 0% 0% /sbin/klogd -n
127 2 root SW 0 0% 0% [irg/38-fd4a0000]
85 2 root W 0 0% 0% [kworker/2:1-eve]
129 2 root W 0 0% 0% [kworker/0:3-eve]
107 2 root W 0 0% 0% [kworker/2:2-rcu]
124 2 root W 0 0% 0% [kworker/0:2-eve]
31 2 root W 0 0% 0% [kworker/1:1-eve]
117 2 root SW 0 0% 0% [kpktgend O]
118 2 root SW 0 0% 0% [kpktgend 1]
119 2 root SW 0 0% 0% [kpktgend 2]
120 2 root SW 0 0% 0% [kpktgend 3]

2 0 root SW 0 0% 0% [kthreadd]

3 2 root IW< 0 0% 0% [rcu gp]

4 2 root IW< 0 0% 0% [rcu par gp]

6 2 root IW< 0 0% 0% [kworker/0:0H]

7 2 root W 0 0% 0% [kworker/u8:0-ev]
%usr : RAPTERERM cpu FEAR (iEEIY nice JAE )
%sys : RNARFRTERY cpu FAZE , TEERIAERF
%nic : FRAPZEEEET nice EEZHRRH cpu (FHRAZ
%idle : =& cpu
%irg : cpu LhIRREHRTAVEE
> %sirq : cpu LERIRFRTEVEE
3) CPU EAillit
CPU NEDRIMHSNBRSE | aliEd be ap$RITREFEZFGERMA CPU fHizEIT
EPRYTSEM.

root@mys zuSev # echo "scale=5000; 4*a(1)" | bc -l -q &
[1]1 716

YV V. V VYV V

-11 -
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RSBEEETTER P, FiEHEINIRSF 5000 iz, tEIIERE—RAE, I
B, ?JdI]EJL,L J top ap<SteE CPU FIFZRAYZML , AN FF7- -
root@mys zu5ev # top
top - 08:50:51 up 8 min, 1 user, load average: 0.65, 0.27, 0.14
Tasks: 94 total, 2 running, 92 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 : 3937.1 total, 3859.4 free, 45.0 used, 32.7 buff/cache
MiB Swap: 0.0 total, 0.0 free, 0.0 used. 3801.9 avail Mem

PID USER PR NI  VIRT RES SHRS %CPU %MEM TIME+ CO
MMAND

716 root 20 0 2736 1604 1352 R 99.7 0.0 0:57.47 bc

109 root 20 O 0 0 0S 03 0.0 0:00.03 kpktgend 0

719 root 20 0 3288 2044 1628 R 03 0.1 0:00.05 top

1 root 20 O 1916 616 556 S 0.0 0.0 0:01.42 init

2 root 20 O 0 0 0S 00 00 0:00.00 kthreadd

3 root 0 -20 0 0 Ol 00 0.0 0:00.00 rcugp

4 root 0 -20 0 0 Ol 0.0 0.0 0:00.00 rcu par gp

7 root 20 O 0 0 Ol 00 00 0:00.00 kworker/u8:0
-events_unbound

8 root 0 -20 0 0 Ol 0.0 0.0 0:00.00 mm_percpu_
wq

9 root 20 O 0 0 0S 00 0.0 0:00.00 ksoftirqd/0

10 root 20 O 0 0 0Ol 0.0 0.0 0:00.01 rcu sched

-12 -
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11 root rt O 0 0 0S 00 0.0 0:00.00 migration/0

12 root 20 O 0 0 0S 0.0 00 0:00.00 cpuhp/0

293 pPfE , Pl ERWITEELE, TEUtHAE CPU (EAZRIAE) 100% , iRBERERE | it
B8 CPU =A@, eI LAMEENEsE  d—LRESNHESD.
3.141592653589793238462643383279502884197169399375105820974944592307816
40628620899862803482534211706798214808651328230664709384460955058
7435136222247715891504953098444893330963408780769325993978054193414473
774418426312986080998886874132604720

4) CPU I{Esaz=
CPU IFEESEE , 7H 4 1 A3 X2 EHHRIE,

BECPU BIT{EMNZR
root@mys zuSev # cat /sys/bus/cpu/devices/cpu0/cpufreq/cpuinfo cur freq
1199999

BECPU mXTEu=E
root@mys zuSev # cat /sys/bus/cpu/devices/cpu0/cpufreq/cpuinfo max freq
1199999

BECPU BIFFBIFEL
root@mys zu5ev # cat /sys/bus/cpu/devices/cpu0/cpufreq/scaling available govern
ors
userspace

userspace : FIF1ET , (HEER FTESIEFHICPU BEITEEEIIZESCEN, EEFIAR
BoHMNIEEIRE.

BECPU BILBI TS
root@mys zu5ev # cat /sys/bus/cpu/devices/cpu0/cpufreq/scaling governor
userspace

-13 -
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2.2. Memory

MYS-ZUSEV RFERNARZ 4GB, WISRFEFA 8G SE BB ENNTF , FE(E vivado
hiHTECE 8G RS EL , vivado REMAIECERIFAZE | £AATHT xsa X4t , RIEH&HR
{MYS-ZUSEV_Linux B4 FFATER) SUHE+EY “5.5.Petalinux TiE Ta% FPGA $ LF2RY B
SP 4" BETTHSRmEHEESUG | MEIEE: 8G WEI petalinux X4,

1) EEANFHER

ENERFFRIARFNSHER , WMWL&/ proc/meminfo SWHEEN,

root@mys zuS5ev # cat /proc/meminfo

MemTotal: 4031456 kB
MemFree: 3965528 kB
MemAvailable: 3897128 kB
Buffers: 496 kB
Cached: 4588 kB
SwapCached: 0 kB
Active: 5508 kB
Inactive: 620 kB
Active(anon): 1084 kB
Inactive(anon): 12 kB
Active(file): 4424 kB
Inactive(file): 608 kB
Unevictable: 0 kB
Mlocked: 0 kB
SwapTotal: 0 kB
SwapFree: 0 kB
Dirty: 0 kB
Writeback: 0 kB
AnonPages: 1040 kB
Mapped: 3256 kB
Shmem: 56 kB
KReclaimable: 9060 kB
Slab: 28460 kB
SReclaimable: 9060 kB
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MYiR K&

SUnreclaim: 19400 kB

KernelStack: 1216 kB

PageTables: 76 kB

NFS Unstable: 0 kB

Bounce: 0 kB

WritebackTmp: 0 kB

CommitLimit: 3668624 kB

Committed AS: 7784 kB

VmallocTotal: 262930368 kB

VmallocUsed: 1832 kB

VmallocChunk: 0 kB

Percpu: 832 kB

AnonHugePages: 0 kB

ShmemHugePages: 0 kB

ShmemPmdMapped: 0 kB

FileHugePages: 0 kB

FilePmdMapped: 0 kB

CmaTotal: 262144 kB

CmakFree: 261888 kB

HugePages Total: 0

HugePages Free: 0

HugePages Rsvd: 0

HugePages Surp: 0

Hugepagesize: 2048 kB

Hugetlb: 0 kB
> MemTotal : FrBaI A RAM X/ |, ¥IEARFERETREE A NINZER
» MemFree : LowFree + HighFree
> Buffers : FIRLGIRIREMEFRIAN
» Cached : NHRIE IR X AN
> SwapCached : B&EFRIRHEKINE. 5 1/0 88X
> Active  BE (&E) BERNRE
» Inactive | REAREBRIAE

2) SRENPITFiERER

-15 -
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BIfiEF free apSSRIEENRFRIGERER , -m SEUCREBALS MByte,

root@mys zuSev # free -m

total used free shared buffers cached

Mem: 3936 64 3872 0 0 4
-/+ buffers/cache: 59 3877

Swap: 0 0 0

> total : NERE
> used : #{FERHIREFEE
> free : B{FERRNEE

3) REFEMI

B LEEMXAFNA/NFIRE, AT REMENARFEHTED LK. aIfERRESR
TH memtester BT , ANFEERTZEA/N 300MB |, UHIXE 10, WiKds<S/A "memte
ster 300M 10",

THILAGER 300MB RfF=siEl , BRI /9f51:
root@mys zu5ev # memtester 300M 1
memtester version 4.3.0 (32-bit)

Copyright (C) 2001-2012 Charles Cazabon.
Licensed under the GNU General Public License version 2 (only).

pagesize is 4096

pagesizemask is Oxfffff000

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

-16 -
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2.3. eMMC

ATEENE eMMC B | EATEES eMMC iS00 &R,

eMMC E— M RIS , B1F— MultiMediaCard (MMQ)#0 , — NAND FI
ash B4, BHIBA. AF/)\, Flash SR MEAE SRR EFEER RN~ RAYEE
B, MYS-ZUSEV #ZIMREBHSBLES 32GB eMMC |, IEMZIMRELB S HIEEE (MYS-Z
USEV PR FMY . RTTEHEE Linux R4 FEESIRE eMMC IS B S A%,

1) E&eMMCRE

ig fdisk - A UEIRE] eMMC HXIEE
root@mys_zuSev # fdisk -I
Disk /dev/mmcblkO: 29.1 GiB, 31272730624 bytes, 61079552 sectors
Units: sectors of 1 * 512 = 512 bytes
Sector size (logical/physical): 512 bytes / 512 bytes
I/O size (minimum/optimal): 512 bytes / 512 bytes
Disklabel type: dos
Disk identifier: 0x00000000

Device Boot Start End Sectors Size Id Type
/dev/mmcblkOp1 63 61079129 61079067 29.1G 83 Linux

> /dev/mmcblkOp1 : FIFERHESUER S
2) BF eMMC S X{ER

Bl df as A LIEIRE eMMC D XER | ERAER | HERBRFER.
root@mys zu5Sev # df -h

Filesystem Size Used Available Use% Mounted on
/dev/root 28.5G 163.2M 269G 1% /

devtmpfs 1.8G 0 1.8G 0% /dev

tmpfs 1.9G 0 1.9G 0% /dev/shm

tmpfs 1.9G 52.0K 1.9G 0% /tmp

tmpfs 1.9G 28.0K 1.9G 0% /run
/dev/mmcblk1p1 1017.7M 397.4M 620.3M 39% /mnt/mmcblk1p1
/dev/mmcblk1p2 11.8G  454.7M 10.7G 4% /mnt/mmcblk1p2
/dev/mmcblkOp1 28.5G 163.2M 26.9G 1% /mnt/mmcblkOp1
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> /dev/root: tRMHES , EHENRERT.

> tmpfs REEISERS , BEHEARNERT.
> devtmpfs . BT RS0z dev,

>

/dev/mmcblkOp1 : IRIHERS , FEHFE/mnt/mmcblkOp1,
3) eMMC gytEgEMzt

MERETRR EE M, eMMC 7 linux K45 FRISZHHIGIRSIERT , —HREEA time 5 dd XU
ST,
o S3zifilizt

root@mys zuSev #time dd if=/dev/zero of=tempfile bs=1M count=100 conv=fdat
100+0 records in

100+0 records out

104857600 bytes (105 MB, 100 MiB) copied, 5.11405 s, 20.5 MB/s

real Om5.117s
user 0mO0.000s
sys 0m0.382s

{5 dd S S$ERT , EENN conv=fdatasync 8% , T~ dd E N XEHZ/F, &
flush cache EXEIE., EAMNEENE—RELEIEFELEERIMENIRE Y, XE
WA HSHEIERE /Y 20.5MB/s,
® i3 {Hizt

ERALES S  RKEFENARFEHES AL | E4IT2E cache RISZID. XBIE]
LAFgES %] iflag=direct , nonblock,
root@mys zuSev # time dd if=tempfile of=/dev/null bs=1M count=100 iflag=dire
ct,nonblock
100+0 records in
100+0 records out
104857600 bytes (105 MB, 100 MiB) copied, 4.33127 s, 24.2 MB/s

real 0m4.334s
user 0OmO0.000s
sys 0OmO0.019s

AR, NEEEREEUEERES 24.2MB/s,
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2.4. QSPI

MYS-ZUSEVIFE—532M RIqspi , AILIRKREENE | XBBIREN—MFE. &
FERNKEZRIRERIXKE ; #FRER&block ( 0x10000){F /9 NRfL,

1) XHERFTES

TEHEENMXHEA THUELSE , THE—qspi EEMGSH LSS
> hexdump BEEHSXHA

> mtd debug read : FISRIZEY qspi FUERIS4

> mtd _debug wirte : FBSRENE4EIEE! gspi

> mtd_debug erase : £k gspi #dE

o SEFIHENE

EFhexdump KEEQSPI FHERIRNS :
root@mys zu5ev # hexdump -C /dev/mtd0
00000000 00 00 00 14 00 00 00 14 00 00 00 14 00 00 00 14 |.veerune..

o 5HiR

‘Bidflashcp < MQSPI BHEE , HEEBEANS :
root@mys zuSev # flashcp -v gspi test.txt /dev/mtd0
Erasing blocks: 1/1 (100%)
Writing data: 0k/Ok (100%)
Verifying data: Ok/0Ok (100%)
[root@myir ~]# hexdump -C /dev/mtd0
00000000 6d 79 69 72 20 71 73 70 69 20 74 65 73 74 0Oa ff |myir gspi test.|

® &R

Eiddd 4p<isEEXQSPI £ -
root@mys zuSev # dd if=/dev/mtd0 of=read.txt bs=14 count=1
1+0 records in
1+0 records out
root@myir:~# cat read.txt
myir gspi test

2) uboot TFiEE qspi
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TEIEERE uboot MEXERN gspi 22 , uboot TARAFHEEIES—HRE mw FImd,
e Uboot RTFEMGHS

> mw M

uboot THIAIES mw,&iRR mw AL IESEHS
ZyngMP> mw
mw - memory write (fill)
Usage:

mw [.b, .w, .I, .q] address value[count]

Hrh b:8 if w:16 {3 1:32 i (BUME ) , AFREBRBEANRINEYL ; address EEEA
TFRYHEIE , value REBANRYE , count EM address FHAESAZ/DNEL , IXEER
= 16 HEHIEL.

> md W%
uboot THIAIES md&iRm md WAL, AFEaGH<S
ZyngMP> md

md - memory
display Usage:

md [.b, .w, .I, .q] address [# of
objects]

Hep b/w/l NEERL , BUAZRLL 32 i,
o linit QSPI

XEFZERZFISPI flashFHRFRIsA<S , uboot FHINST , SiRRsfArSHAE. L
ZAEESEFH A uboot shellRE , #TLATHSHIARMNgspi

ZyngMP> sf probe
SF: Detected s25fl256s1 with page size 256 Bytes, erase size 64 KiB, total 32 MiB

¢ X NFIGIEEER

mE—ERRFRER gspi BB :
ZynqMP> mw.b 0x48000000 Oxff 0x10
ZyngMP> md 0x48000000 0x10

48000000: ffffffff fAFFEEFAEFAFFAFFFAFFAAFAE ...
48000010: 00000000 00000000 00002014 00000000
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48000020: 00000000 00000000 00000000 00000000 ....ccoecenee.
48000030: 00002011 00000000 00000001 00000000 . ...
ZyngMP> sf read 0x48000000 0x10 0x10

device 0 offset 0x10, size 0x10

SF: 16 bytes @ 0x10 Read: OK u-

ZynqgMP> md 0x48000000 0x10

u-boot=> md 0x48000000 0x10

48000000: 7269796d 70737120 65742069 ffff7473 myir gspi test..
48000010: 00000000 00000000 00002014 00000000 ... ......
48000020: 00000000 00000000 00000000 00000000  ................
48000030: 00002011 00000000 00000001 00000000 . ...........

XEEF sfread #5< M QSPI {RESHBIE Ox10 4MEEN 16 FT5ZIRE 0x48000000
Hetbgk, ERTFIERIEEE QSPI 9 0x10 HUES TEHEE , FRLUXEBEEERER T FR S
FEANBI “myir gspi test "RA.

® BEEWFREEIE

B=AREE  EREERSAN 16 FHdE  ARME qspi BY 0x100 {RELEBEAN
16 D=1 0x12 :
ZyngMP>mw.b 0x48000000 Oxff 0x10
ZynqMP>mw.b 0x48000000 0x12 0x10
ZynqMP>md 0x48000000 0x10

48000000: 12121212 12121212 12121212 12121212 ...
48000010: 00000000 00000000 00002014 00000000 ... ...
48000020: 00000000 00000000 00000000 00000000 ...
48000030: 00002011 00000000 00000001 00000000 ...

-22 -



MYIR-MYS-ZU5EV-SW-EG-ZH-L5.4.0_V1.10 MlYiR :\alke};sr deaRed

ZyngMP>sf write 0x48000000 0x100 0x10
device 0 offset 0x100, size 0x10

SF: 16 bytes @ 0x100 Written: OK
u-boot=>

¢ S AFEHIXIEAN

BRAFREBEZREEXESA qspi IRFEANZIRE
ZyngMP>mw.b 0x48000000 Oxff 0x10
ZyngMP>sf read 0x48000000 0x100 0x10
device 0 offset 0x100, size 0x10
SF: 16 bytes @ 0x100 Written: OK

ZyngMP> mw.b 0x48000000 Oxff 0x10
ZyngMP>sf read 0x48000000 0x100 0x10
device 0 offset 0x100, size 0x10

SF: 16 bytes @ 0x100 Read: OK
ZynqMP>md 0x48000000 0x10

48000000: 12121212 12121212 12121212 12121212 ...
48000010: 00000000 00000000 00002014 00000000 ... ...
48000020: 00000000 00000000 00000000 00000000 ...
48000030: 00002011 00000000 00000001 00000000 . ...

AJLABRIREIEEM QSPI = TENNEEE | XEWAILISE R SEERTTS
EREE gspi WA
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2.5. RTC

RTC ( Real-time clock ) A8Z2— 08P , FSKICRESLAE , JHHEERXIE
REBRFANMBHREH T | RAEFHEEEENERSHIKERS.

MYS-ZUSEV BE—1WEB RTC. RTC AUMIEEERA Linux R&EE Y hwclock
1 date dpSECEHIT . TEHUEIBRZRIEE A RTC , 5E RTC IHEFHIRE AR RATE
Frt T EREE ARIFAIM.

® BERH RTCIRE

root@mys zuSev # Is /dev/rtc* -al

[rwxrwxrwx 1 root root 4 Apr 1 07:24 /dev/rtc -> rtcO
Crw------- 1 root root 252, 0 Apr 1 07:24 /dev/rtcO

root@mys zuSev # cat /sys/class/rtc/rtcO/name
rtc_ zynqmpffa60000.rtc
root@mys zuSev #

rtc BT linux 8% , f£/dev FEHEIRETMA rtc0 AIARFIE(E,
o I RERFAE
BRI ENEE S Sat Jan 30 21:15:30 UTC 2021 :

root@mys zu5ev # date 013021152021.30
Sat Jan 30 21:15:30 UTC 2021

o IERFAIME A RTC

B E—2% date S IRERIRFAITASEANE RTCIRE :
root@mys zu5ev # hwclock -w

© BN RTC RIEHREARFRIIE

root@mys zu5ev # hwclock -r
2021-01-30 21:16:18.178677+00:00
® iFF{RIF RTC Yl
B ARRIMIFFERIR | 21D 2 oA f , B LB, &5 RTC BHEMNRSEH
8] :
root@mys zu5ev # hwclock -r
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2021-01-30 21:43:10.955237+00:00

2 EEERN RTC EFIR SR B 2 AR ERIRHEIEIN T KL 2 58 , i
B RTC TEIEE. WMRBEFMNS RTC FIBE , oTLUSHTERATIEIZERN 24 /e,
il RTC FE StnERENESR.
¢ SEZAIAS RTC HERS

root@mys zu5ev # hwclock -s
root@mys zuSev # date
Sat Jan 30 21:43:46 UTC 2021
SNSRI hwelock -s ap IR BRI AR LURIERR S ahER R LUS R FeRRIFN
RTC BHEMRIFRIZL T,
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2.6. Watchdog

Linux iz & Watchdog F&% , BHHZIHIRET—RReI RIS FAEE1E
ERTEEEE RSN E IS AL Watchdog B9IHEE , FRF SR FANE T. MR
SGHIREBERT AN RFETLIHTENEM. MYS-ZUSEV (FRMNEBE T
CAT823TTDI-GT3 , izt IS [BhZEREE] 7 CPU B9 PS_MIO38 S5|i) , B JAE
—ANFFRIER) PS_MIO33 SR,

EFERE THNMEEEERE IN—LSE  —RBNT™RR :

AT5¥ED watchdog BIFR | BB TRWRFEMIEE , FHEMESURFIREE]

JFERTATIEL,

1) XAEM N

BEI X PS_MIO33 5IHIES , SHXMEIG
root@mys zu5ev # echo 0 >/sys/class/leds/wdt en/brightness

2) &Rt

root@mys_zuSev #echo 200 >/sys/class/myir-watchdog/wd period ms ( IEFME

1)
root@mys zu5ev # echo 1>/sys/class/leds/wdt en/brightness

root@mys zu5ev # echo 4000 >/sys/class/myir-watchdog/wd period ms ( #Efd
B, Bl PIRBEENRS )
SNERIRIEERT , FFARMRISHE PUELL
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3. BRIMEEO

3.1. GPIO

GPIO RN S HER S sysfs IOKSLIAY , FEASLL MIO6 #filiiE zyng
MP S£& GPIO HHEFEIIRE.

£ ZYNQMP 589 linux &%+ , Gpio 485 H Gpio Chip Id + MIO 5485k ; E
MIO i Gpio g2/ Gpio Chip Id + 78 + EMIO £4Bpk , H ChiplD Tli@T— A
nEE
root@mys zu5ev #ls /sys/class/gpio

export gpiochip338 unexport
cat /sys/class/gpio/gpiochip338/base
338
Hi_E/T%0 ChiplD 4 338 , FrlA MIO6 |9 Gpio 459 338+6=344
1) & GPIO

root@mys zuSev # echo 344 > /sys/class/gpio/export
SHIhESE/sys/class/gpio/BF N4ERL gpio344 XMNER.

2) igB/EE GPIO 5@

o iZHMA

root@mys zu5ev # echo "in" > /sys/class/gpio/gpio344/direction
o igHMt

root@mys zuSev # echo "out" > /sys/class/gpio/gpio344/direction

® 545 gpio 5

root@mys zuSev # cat /sys/class/gpio/gpio344/direction

out
R[] in FXEIA , IRE] out FREIH.

3) &E/EE GPIO fY(E
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o g Efhi{E

root@mys zuSev # echo "0" > /sys/class/gpio/gpio344/value
o igEHIHS

root@mys zuSev # echo "1" > /sys/class/gpio/gpio344/value
o &E gpio BIE

root@mys zuSev # cat /sys/class/gpio/gpio344/value
1

-28-



~< =]

MYIR-MYS-ZU5EV-SW-EG-ZH-L5.4.0_V1.10 MIY I R zﬂif

3.2. LED kT

Linux E&RM T —MEZBFRFELAGEMNBFER(E LED 185 | 1ZFEHIUX
a9 LED iIgSiRiRfERO. XEEOAIT/sys/class/leds BRT. FERHEFRIR
FIFS , RIBLXHETHEAREFRER LED, TEHESHSIES sysfs BATXT LED #
T, TASSINBERGS |, BEEE LED RUBRALE.

1) $2#4E LED BYBR/3/sys/class/leds

root@mys zu5Sev # s /sys/class/leds/
led sys@ mmc0:@ mmc1:@ rs485 de@ wdt en@
Hrh led_sys AtzOIMRAIRTBREN led |, @id[A/sys/class/leds/led _sys/brightness
SANFEIHEALABER OB TEIR K SZSE.
2) PACAHERT 1 Joflilizt LED
© XA UBEKT
root@mys zu5ev # echo none > /sys/class/leds/led sys/trigger
KEAOBKT | AARRLABRIRFAT led KEFFSEAE.
® /&KX LED

root@mys zuSev # echo 1 > /sys/class/leds/led sys/brightness

o= LED

root@mys zuSev # echo 0 >/sys/class/leds/led sys/brightness
® FF/5 LED fRiR

FE "timer” ARG , LED BUALL 1Hz EERIANE , =St/ 50% ¢
root@mys zuSev # echo "timer" >/sys/class/leds/led sys/trigger
© P43 LED XTINKFRIRIRR R==Et

BT A% led THY delay_on # delay off [Ei% , ATLAJEEE LED (NMFEHAFIER 5=
tt , a0 -

root@mys zu5ev # echo "100" >/sys/class/leds/led sys/delay on
root@mys zu5ev # echo "500" >/sys/class/leds/led sys/delay off
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3.3. USB

A5EIEX SRR, USB HUB I&IE USB Host IRENAYATIT14E , SCHLEES U
FHIIHRE. usb BIZETHAE,

1) BEEA usb BYFTENSE
o &E USBiREBER

1B U S8R AR USB Host #0 , RIZIERMERUT :
root@mys _zuSev #
[ 755.579811] usb 2-1.4: new SuperSpeed Gen 1 USB device number 3 using
xhci-hcd
[ 755.628681] usb 2-1.4: New USB device found, idVendor=1f75, idProduct=0
918, bcdDevice= 3.10
[ 755.637028] usb 2-1.4: New USB device strings: Mfr=2, Product=3, SerialNu
mber=4
[ 755.644337] usb 2-1.4: Product: STORAGE DEVICE
[ 755.648779] usb 2-1.4: Manufacturer: Device Storage
[ 755.653651] usb 2-1.4: SerialNumber: 09294138
[ 755.658659] usb-storage 2-1.4:1.0: USB Mass Storage device detected
[ 755.665157] scsi hostO: usb-storage 2-1.4:1.0
[ 756.674979] scsi 0:0:0:0: Direct-Access Specific STORAGE DEVICE 0009
PQ: 0 ANSI: 6
[ 756.684483] sd 0:0:0:0: [sda] 61440000 512-byte logical blocks: (31.5 GB/29.
3 GiB)
[ 756.692636] sd 0:0:0:0: [sda] Write Protect is off
[ 756.697992] sd 0:0:0:0: [sda] Write cache: disabled, read cache: enabled, do
esn't support DPO or FUA
[ 756.723524] sda: sda1
[ 756.727437] sd 0:0:0:0: [sda] Attached SCSI removable disk
[ 756.889397] FAT-fs (sdal): Volume was not properly unmounted. Some dat
a may be corrupt. Please run fsck.
[ 756.898896] vfat filesystem being mounted at /run/media/sdal supports ti
mestamps until 2107 (0x10391447e)
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M ERMEETLABHBEIERANZE S sdal,
2) U BEHIES
oFEFHUE

IRMHAEEIERGT , USB FERSEHSE5HER.

® X

FEERIE U 8 EEST— test.txt 314,
root@mys zu5ev # Is /run/media/sdal/
test.txt
root@mys zu5ev # cat /run/media/sdal/test.txt
hello world!

°* 5X{¥

root@mys zu5ev # touch test.txt
root@mys zuSev # echo “hello world " > test.txt
root@mys zuSev # cp test.txt /run/media/sda
root@mys zu5ev # cat /run/media/sdal/test.txt
hello world !!!
SRNHRFERTE sync < | HREUETEEANR U 2EHZ/E , ZLUNE
U i85,
3) HEUE
® EDERIR(E

root@mys zu5ev # umount /run/media/sdal/
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3.4. Micro SD £

Micro SD Card , [&#5 Trans-flash Card(TF ) , Micro SD -R2—FP#k4H/ gk
NfFfEEE <. Micro SD RHBEGHRAE SD & |, AMELENVNG , & SD REEHFRI &/
H—® SD =, K& Micro SD REMEXNEEOFRSIRER SD REAAE |, B
OB RIEAET , IRRTREME. &18 Micro SD I NfFENFEE TS , oTX{FfnE SD
~KfEF , SD REANERIREIISREFNAR ZN—MFE R BEARE. &
tHRE, ReZESMIFANZBINEEFEE, Micro SD REE—HRAE 915, B8 4182
1B |, i 4bit ZURIENEE.,

ZyngMP ZRFiES F24E 2 B SD #0 , MYS-ZUSEV FrA&#R LR SDO &% Micro
SD , X—EEEOBXRAVIE RIS SEINT -
> STL2fFE SDIO 2.0 #EOW5E
> 7¥5F SDHC Class 10 MicroSD &£

ATEHARTE Linux RE FTEESERE TF RILBRSHE.

1) BEETFRRE

@I fdisk -1 spSAILAERER TF RO KEEREBE :
root@mys zuSev # fdisk -I
i
Disk /dev/mmcblk1: 14.5 GiB, 15552479232 bytes, 30375936 sectors
Units: sectors of 1 * 512 = 512 bytes
Sector size (logical/physical): 512 bytes / 512 bytes
I/O size (minimum/optimal): 512 bytes / 512 bytes
Disklabel type: dos
Disk identifier: Oxdc3c8c4b

Device Boot Start End Sectors  Size Id Type
/dev/mmcblk1p1 * 63 2088449 2088387 1019.7M ¢ W95 FAT32 (LB
A)

/dev/mmcblk1p2 2088450 30362849 28274400 13.5G 83 Linux

> /dev/mmcblk1p1 : BFF5 BOOT.bin, image.ub FEa3{4
> /dev/mmcblk1p2 : BFEBIRSHRFEH X

2) TF -RREYTEEEN
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MRENMIKEENA TF =7 linux EE PR XHRNEEIRE , —#R4ES time 5dd X
ST, HEBFZEUNR TF *HK , XBLFE 17 X/dev/mmcblk1p1 791,
HEHBEFRA/mnt/mmceblk1p1/,
® 53244zt

root@mys zu5ev #time dd if=/dev/zero of=tempfile bs=1M count=100 conv=
fdatasync

100+0 records in

100+0 records out

104857600 bytes (105 MB, 100 MiB) copied, 16.6057 s, 6.3 MB/s

real Om16.609s
user 0m0.008s
Sys 0m0.565s

#F dd < EXRT , FEENN conv=fdatasync 8% , £~ dd 5 N REHRZ T,
& flush cache EIZFIE. AANEENE—RETSIIEFRKESRIMEMERRE T .
XEMHHE#EIRE /Y 6.3MB/s,
© T

RS 4T 720 cache RS2, XERILUEES#] iflag=direct , nonblock,
root@mys zuSev # time dd if=tempfile of=/dev/null bs=1M count=100 iflag
=direct,nonblock
100+0 records in
100+0 records out
104857600 bytes (105 MB, 100 MiB) copied, 4.45101 s, 23.6 MB/s

real 0m4.454s
user OmO0.000s
Sys 0m0.027s

R0, EfEZM SD RiEEEUREIRRE /Y 23.6MB/s,
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3.5. Display

MYS-ZUSEV Baiscds DP B7"/5%. DP EORKSHF 4K 60FPS o,
1) DP Rl
HF MYS-ZUSEV 5 DP &7 , A linux £%t , AERHITLA TGS -

root@mys_zu5ev:~#/etc/init.d/xserver-nodmstop
root@mys zuSev:~# /usr/share/examples/widgets/painting/deform/deform -plat
form linuxfb:fb=/dev/fb0

aJLAEER| DP B/nes ERY gt RE.
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3.6. Ethernet

Linux TRBEBENTERS , BUAYAE net-tools, iproute2, systemd-networkd,
network manager LA} connman 2 , IXEEA]LAE RS E HIRIIHRIRIESC iR ZHT
1, XENA/FERNLUANEN IR EENB A AEE S .

1) FEDIGATECELAKK IP fifit
® {#[ net-tools TE&HA] ifconfig WIMLZHITFNEEH

BCETEY ifconfig SEEMEZRFZEEUT ¢
root@mys zu5Sev # ifconfig eth0
eth0 Link encap:Ethernet HWaddr 00:0a:35:00:01:22
UP 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)
Interrupt:28 Base address:0xb000
eth0 ALFFALAAMIZE, FUARBRIZEEIEG MAC itk
TENEL eth0 FENECE IP etk 192.168.0.100 B9757% , m<U0TF -
root@mys zu5Sev # ifconfig eth0 192.168.0.100 netmask 255.255.255.0 up
T EMGSFRIELE eth0 AY IP bk 192.168.0.100, FM#Ea39 255.255.255.0,
AR BRIAEC BRI, $Eielt 192.168.0.255 , FHET up SEHTENE WA
root@mys zu5Sev # ifconfig eth0
eth0 Link encap:Ethernet HWaddr 00:0a:35:00:01:22
inet addr:192.168.0.100 Bcast:192.168.1.255 Mask:255.255.255.0
UP 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)
Interrupt:28 Base address:0xb000

o (R iproute2 TREHR ip s SIMLEHTFaNECE
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ifconfig A FaNRE IP A5 A BeILAER ip addrflip link #1781 , B
AYSEIBESE https://wiki.linuxfoundation.org/networking/iproute2 SfYi5EA,
root@mys zu5ev # ip addr flush dev ethO
root@mys zu5ev # ip addr add 192.168.0.101/24 brd + dev eth0
root@mys zu5ev # ip link set ethO up

WMRZEIEERCED IP ek , B ip addr add BCERY IP #ElbE< A8 Second
ary sttt , FRLAXERSE(ER ip addr flush SRz RIRIMBIEZ R TECEMA GRS, T
REEEZIS , @ ip addr show F<$EE eth0 SEWT -
root@mys zu5ev # ip addr show ethQ
3: ethO: <NO-CARRIER,BROADCAST,MULTICAST,UP> mtu 1500 gdisc mq state
DOWN group default glen 1000

link/ether fc:69:47:33:a5:65 brd ff:ff:ff:ff.ff.ff

inet 192.168.0.101/24 brd 192.168.1.255 scope global ethO

valid_Ift forever preferred Ift forever

2) Bk RECELAKNRK IP it

BT ifconfig <0 ip apSBECER IP MUt 2 Rl ES | INERFBE(F IP ik
AER , MBEEENNEEE T EBNAIERE .

® Bk AECERNZSIREN 1P ik

MYS-ZUSEV FFAREMAZEIY DHCP BE15KEY IP #tBhtsy , BRI LIEE /etc/netw
ork/ER THIECEX 4 interfaces,
root@mys zuSev # cat /etc/network/interfaces -- configuration file for ifup(8),
ifdown(8)
# The loopback interface
auto lo
iface lo inet loopback

auto ethO

iface ethO inet dhcp
iface eth1 inet dhcp
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PAEBEEXHEEXT wian0 1 eth0 IREEHIM-RIFITECE | WIRAZBHESHFPAE
& nfsroot 248t , MiET DHCP Bah/9LERIFIM-RECE IP ik , RX , DNS FHER.
HANELE S AT © https://wiki.debian.org/NetworkConfiguration,

o BHElk A EcEERS IP bt

INERFERS eth0 ECEKA IP ik , MFE(EK/ etc/network/interfaces 34 |, 12
HABUTREAT :
# Wired or wireless interfaces
auto ethO
#iface ethO inet dhcp
iface ethO inet static
address 192.168.30.100
netmask 255.255.255.0
gateway 192.168.30.1
dns-nameservers 223.5.5.5 114.114.114.114
iface eth1 inet dhcp
BEMZE  FUTUUTHSER network [REBEHESN , 24 eth0 f-FAYELE
BEEE IRER 192.168.30.100 7 , A0 TFF7~ :
root@mys zu5ev #/etc/init.d/networking restart
root@mys zuSev #ifconfig eth0
eth0 Link encap:Ethernet HWaddr 00:0A:35:00:22:01
inet addr:192.168.30.100 Bcast:0.0.0.0 Mask:255.255.255.0
inet6 addr: fe80::20a:35ff:fe00:2201/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:6756 errors:0 dropped:0 overruns:0 frame:0
TX packets:715 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:386149 (377.0 KiB) TX bytes:105843 (103.3 KiB)
Interrupt:30
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3.7. CAN

ATEHA Linux REERRI cansend, candump d5<#4T SocketCAN AYEIFIULL,
X MR SE R RFF AR AR X HE L.
o #liafk CAN M4SN

£E TEHSS BISTIRFTRIRABRISIZE ) 500K :
root@mys zu5ev #ip link set can0 up type can bitrate 500000
[ 2056.319008] xilinx_can ff070000.can canO: bitrate error 0.0%
[ 2056.324869] IPv6: ADDRCONF(NETDEV_CHANGE): canO: link becomes ready
ZIt , BPFH/E can ThgE,

® RiEER

RBHDP—RIRF AL , FHER cansend Ki% 64 FTHREERIAIFRA RN
root@mys zu5ev #cansend can0 123#DEADBEEF
root@mys zu5ev #cansend can0 123#DEADBEEF

o JElTER
IREBIM YR F /98I, BTLMER candump SREE CAN BIRZIREUE

root@mys zu5ev # candump can0 -L
(1621329829.902018) can0 123#DEADBEEF
(1621329829.902076) can0 123#DEADBEEF

® it can0 (582

CAN #RKRZEE~ CAN REBNFBIEAFITES , HE¥ "cock” RYERZER
can fORTEH , * drop” HYERFZEER ., " overrun” FYERFRSE , " error” KFRLLKEE
1Ra
root@mys zuSev # ip -details -statistics link show can0
2: can0: <NOARP,UP,LOWER UP,ECHO> mtu 16 qdisc pfifo fast state UP mod
e DEFAULT group default glen 10

link/can promiscuity 0 minmtu 0 maxmtu 0

can <LOOPBACK> state ERROR-ACTIVE (berr-counter tx 0 rx 0) restart-ms

bitrate 499999 sample-point 0.875

- 38 -



MYIR-MYS-ZU5EV-SW-EG-ZH-L5.4.0_V1.10 MlYi R iﬁzqr%mea;

tq 250 prop-seg 3 phase-seg1 3 phase-seg2 1 sjw 1

xilinx_can: tseg1 1.16 tseg2 1..8 sjw 1.4 brp 1..256 brp-inc 1

clock 99999999

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

20 3 0 0 0 0
TX: bytes packets errors dropped carrier collsns
20 3 0 0 0 0
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4. PLEM A

FARREIRFRIORERAR S T —EENRINESNARER | HERPHITAEE
i

4.1. PING

PING EZRRMUHAMERNEEY , BT LIUKNEIERIAR EGR, KR 4.1.1 4
BeEFLAKMIEREZ FERATLAGER PING XYRIERIEREH1TE ERATML.

1) E&ESEREL

B CAT6 MEASHRIREERIZR RS  FHaeRrRNZaHERER |
anr
root@mys zuSev # [ 208.032262] macb ff0e0000.ethernet ethO: link up (1000
/Full)

2) Mzt wapegiit

root@mys zu5ev # ping www.baidu.com -I ethO
PING www.baidu.com (14.215.177.38): 56 data bytes
64 bytes from 14.215.177.38: seq=0 ttI=53 time=19.013 ms
64 bytes from 14.215.177.38: seq=1 ttI=53 time=18.602 ms
64 bytes from 14.215.177.38: seq=2 ttI=53 time=18.590 ms
64 bytes from 14.215.177.38: seq=3 ttI=53 time=18.973 ms
iE : ping AMEER(R DNS IEET{E.
FEERER www.baidu.com Z3EZ T2 fFRY IP i/ 14.215.177.38, icm
p_seq 3R icmp BRRS | IRFHSIELRBIREESR | time ARIMAVZERIE , 24
RXA AR ST, PR T XILAKMIBA T | ping a< BRI AT Wi-Fi,
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4.2. SSH

SSH 79 Secure Shell 9485 , B IETF AIMIZE/\EH ( Network Working Group )
FTHIRE ; SSH AEVENFAEEM ENZEMY , 2RA%E , TAnEERRIEEMN
MBIRSIRE L2 MRIMY. BE Linux SEET#A dropbear 5 OpenSSH >R3CH SSH
AR im0 = Fim. FEELUKMIERZE o3I SSH 2 FimtliRSS mAYER, Spid
ZAEE openssh 7.6p1 (http://www. openssh. con/ ) IRHIEFIRFIIRSIER.

BREEFFIAMRLAKMEZOZR SSH ARSSR3AVER | BECEfSRILIKR-RIBUELNT
root@mys zu5Sev # ifconfig
eth0 Link encap:Ethernet HWaddr 26:BB:D9:BC:8C:DC

inet addr:192.168.40.172 Bcast:192.168.40.255 Mask:255.255.255.0
inet6 addr: fe80::24bb:d9ff:febc:8cdc/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:383 errors:0 dropped:0 overruns:0 frame:0

TX packets:95 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:22328 (21.8 KiB) TX bytes:9174 (8.9 KiB)
Interrupt:22
SSH IRS3E30Y IP ity 192.168.40.172 , A8 ping e <RI FFA#R#0 SSH RS 28
ZBREERRIER.
o SSH E il

FRIRIFAZFimi&ER SSH IRSS8 | EFF AR LR ssh apSEMRSS = | anFl
ZRUT
root@mys zuSev # ssh fengy@192.168.40.2
The authenticity of host '192.168.40.2 (192.168.40.2)' can't be established.
ECDSA key fingerprint is SHA256:KCTJPoHzafew1fRImTx2hV4BNymgaZ1WDg2o
vdtqtCw.
Are you sure you want to continue connecting (yes/no)? yes
Warning: Permanently added '192.168.40.2"' (ECDSA) to the list of known host
S.
fengy@192.168.40.2's password:
Welcome to Ubuntu 16.04.3 LTS (GNU/Linux 4.4.0-101-generic x86 64)
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* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

1677 DNAIFARKEE,
306 NEEEH.

New release '18.04.5 LTS' available.
Run 'do-release-upgrade' to upgrade to it.

Last login: Thu May 27 15:37:37 2021 from 192.168.40.37
fengy@myir-server1:~$

Hrh fengy J9fRSS 28 LRI A.

BRMINZE  Ba#A SSH R$SE8 £RY console I=H1& , FAFFAILAER Finmxd
IiEiRSS 2R AT fengy FAFRUPRMATES]. MRFHERL , BEEAEIRHESEI ST exit”
an CEIA],

® SSH BRSSimalist

FFRMAEA SSH IRSSin , HE/NPRSIEEEZIL ST AR,
FrRIRHEASEN T SSH RS , EENEAILEREERS SSH BEFmAIINRSE
( FF&RIREE PC) LfEF ssh i SERERIZERIINFAAIR L , SSFERAT
$ ssh root@192.168.40.172

FERREIH  FAINZRELL root IKFERE 7T I AR L , FiFHAN console =&,
BILARIF & RAT root FAFIBRMAYES], WRFERL , EEEEHEHIT exit"me
BpA],

OpenSSH Zf#F SSH hnfEERNEEERETHE, BNEMERELUBIRT.
EREENSFIEMINGE. Wb, OpenSSH R RE—FRINK B LfKEINRE. SMBHIRIE
IENERRENEERN. ARILRREESRRER T EMEN/etc/ssh/BRTH
EeE 4 ssh_config #0 sshd_config,

Bign , aNERAER SSH IR ImItIT root IR ARZELIEIEER , WeTLMER SSH RS
i EAY/etc/ssh/sshd_config , NI TFEMKITECE.

PermitRootLogin yes
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PermitEmptyPasswords yes

FENEEEHRANZEXE , —iRATEINNRITE

£, —ERERXER.
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4.3. SCP

SCP 2 Secure Copy HIFEE, B& linux ZZEFET SSH iYL ST
EUm<S , ERFENMERIFESA.

BNEENBIEA SSH YLK SSH EFimfIIRS mit TIREERAIRG , 1XB
BB SCP an S T3 i MAYRGI -

1) MiziEFs MSUERI A

fengy@myir-server1:~$ scp BOOT.bin root@192.168.40.172:/root/
root@192.168.40.172's password:
BOOT.bin
100% 8790KB 8.6MB/s 00:01
HAFF &R home HRATLABEILSUY , a0 -
root@mys zuSev # Is
BOOT.BIN

2) MFHENHE Tz

root@mys zu5ev # scp BOOT.bin fengy@192.168.40.2:/home/fengy
fengy@192.168.40.2's password:

NSRS EERBIRTREA | WIERIIZ E3ENFFRIR EE N EIRSES EiEE
KFEI$SHOME B,

BTN -r "S840, BILUHTERAIEN | BINEFESRE scp SRR ED.
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4.4. TFTP

5 FTP —# , TFTP (ERZEFinfIRSFREEREREZ EHTIERIMER S |
(ERERYZ TFTP EARIR UDP 1) , FEBERIIEE , BIFERES , FhlEGEIREM
RS ERImtERIIEMEN | ECEXMHHER. HIIENA u-boot FRFLSZHEF TFTP 4
AT LUEIE MR IR S 28i%AY Linux REH SLHIMLE S EnHThEE.

BOARRESUGRE S busybox 2T titp ZFiRiERs , Hap<iE=uT ¢
root@mys zuSev # tftp --help
BusyBox v1.31.0 (2020-05-26 14:38:25 UTC) multi-call binary.

Usage: tftp [OPTIONS] HOST [PORT]
FFASENRBBINT ¢
-9 REBOUA
-p: EEXHE
-l A
T IEREN
HOST: i=fE3A1 IP ithik
[PORT]: AJZHE , BAIA/9 69
TFTP BRSZUHATLASERE Linux SEETH titp-hpa, AT LUER windows SEETRY tftpd
32/64(http://tftpd32.jounin.net/tftpd32 download.html), TELEAL ubuntu & A4
5B tftp ARSFIRAVECE.

1) &3 TFTP BRS5iR
$ sudo apt-get install tftp-hpa tftpd-hpa

2) BieE TFTP RS

Bl TFTP IR LIEB R FHIFF TFTP IRSBECESU4 W T
$ mkdir -p <WORKDIR>/tftpboot
$ chmod -R 777 <WORKDIR>/tftpboot
$ sudo vi /etc/default/tftpd-hpa

IEBEGHIILA T FER ¢
TFTP_DIRECTORY="<WORKDIR>/tftpboot"
TFTP_OPTIONS="-| -c -s"

YV V V V V V
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3) EI= TFTP iRSS

$ sudo service tftpd-hpa restart

BeEYTF tftp lRZim2fG |, BF— PSS test_file &R EHEACERI<WORKDIR>/
tftpboot/BHR, BETLAMEFT AR EEA tfitp ZEFuRE TR THA LE T,
root@mys zuSev # tftp -g -r test file 192.168.0.2

FERSHSESI titp BRSZi%H < WORKDIR> /tftpboot BR T test_file TEZEIFF AR
SRIERT.
root@mys zuSev # tftp -p -r test file 192.168.0.2

FENGSSIBEF AR EHa1ER TR test_file X4 EEZ tftp RSB ImZBIEER <
WORKDIR>/tftpboot HR T,
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4.5. DHCP

DHCP ( si&ENBCENNY ) — 1 BiEMaImEiY. 1592 HRGS S EH—E IP
HHUBTEE , EPYERRSZ NI B R GRS ECHY P HEUF0F RS,

XEBENE—TER udhcpc 5SS FaNFREX IP #EUtAY757% |, HERPEREIR LSATE
F.

FB CAT6 WZiERF AIRFIIKHES , (FRM<SFERNN eth0 WK ES IP ek, WizRd
hcp $REX ip AUITFE,

o (#F udhcpc SEIE IP bk

root@mys zu5ev # udhcpc -i eth0

udhcpc: started, v1.29.3

udhcpc: sending discover

udhcpc: sending select for 192.168.40.172

udhcpc: lease of 192.168.40.172 obtained, lease time 7200

deleting routers

adding dns 223.5.5.5

adding dns 201.104.111.114

AEBEWMEIC , RZEATLLA eth0 BECEYF IP ihilk |, LURRKIK , FRIEES , DNS

FHERAT

root@mys zu5ev # ifconfig eth0

eth0 Link encap:Ethernet HWaddr 26:BB:D9:BC:8C:DC
inet addr:192.168.40.172 Bcast:192.168.40.255 Mask:255.255.255.0
inet6 addr: fe80::24bb:d9ff:febc:8cdc/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:17369 errors:0 dropped:0 overruns:0 frame:0
TX packets:11359 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:10147310 (9.6 MiB) TX bytes:9862414 (9.4 MiB)
Interrupt:22

[root@myir ~]# cat /etc/resolv.conf

# Generated by Connection Manager

nameserver :1
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4.6. Iptables

iptables 2—1NATF IPv4 GidiEF1 NAT (WEIETH, EATIRE. 4HPFRE Linu
X AFH IP BERNIR, ATLUUENIMAERZER. B1MRESITFZRER a8
SHAPEXHE. BRI RNFIZR , BRILARE—AEIES. S MNEENEL
IR ICFECRIEHEE.

{#F Linux EAFFAREREAA iptables TESRBLERAIE, iptables FiiRIEEIT
FERINIATE B3 AR RS FEIEE |, WndT (accept ) . B4 (reject ) F1EF (dro
p) . THE{EA iptables Midi=#k icmp & , Z1EKER_ EREEIMBIREIEHTT pi
ng Imxll, BERGmSERSNR  https://linux.die.net/man/8/iptables

1) BeEH%&IR iptables

EFARIR LR iptables BB EEFHIARY icmp & , REINEMFENARY ping R ,
T
root@mys zuSev # iptables -A INPUT -p icmp --icmp-type 8 -j DROP
root@mys zuSev # iptables -S
-P INPUT ACCEPT
-P FORWARD ACCEPT
-P OUTPUT ACCEPT
-A INPUT -p icmp -m icmp --icmp-type 8 -j DROP

2) ping iz

HEFRENL ping FF&EMNR , FHERE deadline 5 10 , ZERATF -
PC$ ping 192.168.40.172 -w 10
PING 192.168.0.60 (192.168.0.60) 56(84) bytes of data.

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

A5 | REPIIEEFFRENTE ping BIF AR,
3) Hili=ERIRERIBGK AN

root@mys zuSev # iptables -F
root@mys zuSev # iptables -S
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-P INPUT ACCEPT
-P FORWARD ACCEPT
-P OUTPUT ACCEPT

4) BRMit ping F&R

PC$ ping 192.168.40.172 -w 5

PING 192.168.40.172 (192.168.40.172) 56(84) bytes of data.

64 bytes from
64 bytes from
64 bytes from
64 bytes from
64 bytes from
64 bytes from

192.168.40.172:
192.168.40.172:
192.168.40.172:
192.168.40.172:
192.168.40.172:
192.168.40.172:

icmp_seq=1 ttI=64 time=0.254
icmp_seq=2 ttI=64 time=0.219
icmp_seq=3 ttI=64 time=0.222
icmp_seq=4 ttlI=64 time=0.226
icmp_seq=5 ttI=64 time=0.238
icmp_seq=6 ttI=64 time=0.236

--- 192.168.40.172 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
i5k& iptables SN Z 5 , BIAMNFFEEN ping FFAIR , #ATLA ping 87, LiAR
BIRR— 1 EERENER , SLFRL iptables BoSZ MM AT LASCEIHFEEARITNEE , XEH

NHEANAT
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4.7. Ethtool

ethtool B—1"EEMERUAMIRESEHRIIE , ENEEXMREEG—EHIER |
THEHERZGSEE— FLUAMRRER , ASIESESE.
Bt , HA)E ethtool -h EEZan<CRIFEIER
root@mys zu5Sev # ethtool --help
ethtool version 5.2
Usage:
ethtool DEVNAME Display standard information about device
ethtool -s|--change DEVNAME Change generic options
[ speed %d ]
[ duplex half|full ]
[ port tplaui|bnc|miilfibre ]
[ mdix auto|on|off ]
[ autoneg on|off ]
[ advertise %x ]
[ phyad %d ]
[ xcvr internal|external ]
[ wol p|u|lm]|blalg]s|f|d... ]
[ sopass %x:%x:%x:%x:%x:%X |
[ msglvl %d | msglvl type on|off ... ]
ethtool -al--show-pause DEVNAME Show pause options

BEFRRIAKN-FRIEAER
root@mys zuSev # ethtool ethO
Settings for ethO:

Supported ports: [ TP Ml ]

Supported link modes:  10baseT/Half 10baseT/Full
100baseT/Half 100baseT/Full
1000baseT/Full

Supported pause frame use: Symmetric

Supports auto-negotiation: Yes

Supported FEC modes: Not reported
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Advertised link modes: 10baseT/Half 10baseT/Full
100baseT/Half 100baseT/Full
1000baseT/Full

Advertised pause frame use: No

Advertised auto-negotiation: Yes

Advertised FEC modes: Not reported

Link partner advertised link modes: 10baseT/Half 10baseT/Full

100baseT/Half 100baseT/Full
1000baseT/Full

Link partner advertised pause frame use: Symmetric Receive-only

Link partner advertised auto-negotiation: Yes

Link partner advertised FEC modes: Not reported

Speed: 1000Mb/s

Duplex: Full

Port: Mll

PHYAD: 4

Transceiver: internal

Auto-negotiation: on

Link detected: yes

#1d ethtool asS A LABERIHRILIKNM-RSIFAINESRIVAHIE | BYEFAITFIRHFW
TE5EWT/\FRT , SRNERRSAMEINTIE , 2XTHRI , /8 MIHZED , PHY it
1A 6 FE,

FATEATLAER ethtool TEXMLAKMAISEHITIRE | XEAERTLAKKEIZANZ
WRIEHERE —ERMER |, HIIIFABEFISLAKRIRENBIRENT , AEXHBME | &6
ST
root@mys zuSev # ethtool -s ethO speed 100 duplex full autoneg off

X F ethtool FNEZIHEFIES : http://man7.org/linux/man-pages/man8/ethto
ol.8.html,
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4.8. iperf3

iperf3 27 IP ME L EhNEFRAPTSEHRENTE., BXIFFTmUEHRE. &$
XA/NFOIHY(IPVA #1 IPV6 THY TCP, UDP, SCTP)&EEMES2), iperf3 IREEALUS
NRFIREIEEFWERT , FAITLIRERNEFIEE TCP & FHME TS , TCP
BOME , EENHERSE , tLiisE UDP w5 FEEXR |, IERMNRNE .

FAILA—& ubuntu 16.04 E&% , T TFIKMN-REIBRSSE/1EA iperf3 RUBRSS IR , #UI
HFERIRIE AR Fims BIEF &R+~ TCP 1 UDP A9t4&E,

BitERSG e E&%E iperf3 , 40F :
PC $ sudo apt-get install iperf3

IR EFFIFANRIED CAT6 WNEEIE , FHECEFSER IP ik, FIanE(1isERS
B8 ip 79192.168.40.143 , i&FF AR IP /3 192.168.40.100, FEF ping apSMiHREREE
IIZEREERY.

TR . REAEEEERASREEIRT , IRl ERZ 2 P EiREEaTE A0,

1) Wit TCP 488
o [RS3i% ( 192.168.40.143 )

IRS5e8 L iperf3 f£/3-s S8R~ LIFERSWIRT.
PC $ iperf3 -s -i 2

® Zii% (192.168.40.100 )

F&RIR EIE1TRY iperf3 2R LIFEEFin , TCP &30 , P SEuRBT ¢
>  -c 192.168.40.143 : TIEEEFim , 1ERARSSIR 192.168.40.143
> -2 ESRIR SR EEMRA 2 70
> -t 10 : SRS 10 70
root@mys zuSev # iperf3 -c 192.168.40.143 -i 2 -t 10
Connecting to host 192.168.40.143, port 5201
[ 5] local 192.168.40.100 port 43446 connected to 192.168.40.143 port 5201
[ ID] Interval Transfer Bitrate Retr Cwnd
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[ 5] 0.00-2.00 sec 223 MBytes 933 Mbits/sec 0 714 KBytes
[ 5] 2.00-4.00 sec 218 MBytes 915 Mbits/sec 49 667 KBytes
[ 5] 4.00-6.00 sec 221 MBytes 927 Mbits/sec 29 556 KBytes
[ 5] 6.00-8.00 sec 220 MBytes 922 Mbits/sec 0 591 KBytes

[ 5] 8.00-10.00 sec 219 MBytes 917 Mbits/sec 0 597 KBytes

[ ID] Interval Transfer Bitrate Retr

[ 5] 0.00-10.00 sec 1.07 GBytes 923 Mbits/sec 78 sender
[ 5] 0.00-10.00 sec 1.07 GBytes 921 Mbits/sec receiver
iperf Done.

ERFmZE 10 2 ENRERATER EERIHER | 3REB TCP %5/ 923Mbps
KA, &EEE , Wiked TCP &BEH 597KBytes.

BERS mtE B RIRERAT | ARMERIRIT 5201 wOEFE FimiExs
PC $ iperf3 -s -i 2

Accepted connection from 192.168.40.100, port 43444

[ 5] local 192.168.40.143 port 5201 connected to 192.168.40.100 port 43446
[ ID] Interval Transfer Bandwidth

[ 5] 0.00-2.00 sec 220 MBytes 921 Mbits/sec

[ 5] 2.00-4.00 sec 219 MBytes 917 Mbits/sec

[ 5] 4.00-6.00 sec 221 MBytes 925 Mbits/sec

[ 5] 6.00-8.00 sec 219 MBytes 920 Mbits/sec

[ 5] 8.00-10.00 sec 219 MBytes 917 Mbits/sec

[ 5] 10.00-10.02 sec 1.38 MBytes 530 Mbits/sec
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[ ID] Interval Transfer Bandwidth Retr
[ 5] 0.00-10.02 sec 1.07 GBytes 921 Mbits/sec 78 sender
[ 5] 0.00-10.02 sec 1.07 GBytes 919 Mbits/sec receiver

2) izl UDP (&g
® [ES3i% ( 192.168.40.143 )

IRS528_ ERERETT iperf3 EF-s SRR LIFERS ImEL.
PC $ $ iperf3 -s -i 2

® Zii% (192.168.40.100 )

F&iRE iperf3 TYEEZFin , UDP 2= , HhSE0RENT ¢

-u : T{FfE UDP &=

-c 192.168.40.143 : T{EEZEFin , EEZIRSS K 192.168.40.143
-2 SRR SR EERR 2 7

-t 10 : SERAHK S 10 7

-b 100M : i&%E UDP {&i6it5559 100Mbps.

root@mys zuSev # iperf3 -u -c 192.168.40.143 -i 2 -t 10 -b 100M
Connecting to host 192.168.40.143, port 5201

[ 5] local 192.168.40.100 port 50499 connected to 192.168.40.143 port 5201
[ ID] Interval Transfer Bitrate Total Datagrams
[ 5] 0.00-2.00 sec 23.8 MBytes 100 Mbits/sec 17263

[ 5] 2.00-4.00 sec 23.8 MBytes 100 Mbits/sec 17264

[ 5] 4.00-6.00 sec 23.8 MBytes 100 Mbits/sec 17265

[ 5] 6.00-8.00 sec 23.8 MBytes 100 Mbits/sec 17265

[ 5] 8.00-10.00 sec 23.8 MBytes 100 Mbits/sec 17265

YV V. V V V
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[ ID] Interval Transfer Bitrate Jitter Lost/Total Datagra
ms

[ 5] 0.00-10.00 sec 119 MBytes 100 Mbits/sec 0.000 ms 0/86322
(0%) sender

[ 5] 0.00-10.00 sec 119 MBytes 99.7 Mbits/sec 0.176 ms 243/86321
(0.28%) receiver

iperf Done.

EFimZT 10 WZ2EHERFER EENURNER. ARG mtEERUIHESR
T, SATSHRERISIR 5201 i S FimiEss
$ $ iperf3 -s -i 2

Server listening on 5201

root@myir:~# iperf3 -u -c 192.168.40.143 -i 2 -t 10 -b 100M

Connecting to host 192.168.40.143, port 5201

[ 5] local 192.168.40.100 port 50499 connected to 192.168.40.143 port 5201
[ ID] Interval Transfer Bitrate Total Datagrams

[ 5] 0.00-2.00 sec 23.8 MBytes 100 Mbits/sec 17263

[ 5] 2.00-4.00 sec 23.8 MBytes 100 Mbits/sec 17264

[ 5] 4.00-6.00 sec 23.8 MBytes 100 Mbits/sec 17265

[ 5] 6.00-8.00 sec 23.8 MBytes 100 Mbits/sec 17265

[ 5] 8.00-10.00 sec 23.8 MBytes 100 Mbits/sec 17265

[ ID] Interval Transfer Bitrate Jitter Lost/Total Datagra
ms

[ 5] 0.00-10.00 sec 119 MBytes 100 Mbits/sec 0.000 ms 0/86322
(0%) sender

[ 5] 0.00-10.00 sec 119 MBytes 99.7 Mbits/sec 0.176 ms 243/86321
(0.28%) receiver

iperf Done.

BEFIRER-b 58 , REHEXISER UDP 5 , JXFFALIIEENUEIR UDP &
BRD/9SEPRAY UDP 58S, iperf3 MRS REFEERSSHAUESR , BFRALURE
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SO AR EF TEEXIMREAERNIN. thalaTLUE K-t SERYEHI TR EEDE |
HETEE-P SHHITE NEEARNIEDUINE. XTF iperf3 WIXRIES(ERESE - h
ttps://iperf.fr/iperf-doc.php#3doc,
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5. EllE RS

AEFEMRXAIZE MYS-ZUSEV IER.E.

Linux BFERFRE Linux RFEFLLRERN—NFESR , —BELTAMEHTELF,
B TFREEMEXNIR SR EERFRENEZE , Fik 7 R etlNREREGE
5, BN B LLERFRERMHSE—RI AP,

Linux/Unix }ME FTHENEF RS E Xorg BZRES , TEHE—MERAXER
TEFRFHIEAE.

Examples:
CDE, GNOME, KDE

Examples:
ﬁ GTK+, QT, FLTK,
Microwindows

Examples:
X11, Wayland, QuartZ

ﬂ display server protocol

Examples:
twm, Compiz, OpenBox,
awesome

Examples:

X.Org Server, SurfaceFlinger,
Wayland Compositor, Kwin,
Quartz Compositor

[&] 5-1. Embedded Linux Graphics Stack Overview
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5.1. X11

ABEENE X Window(X11), X {8 GUI INEMERMTEAIESE , £F=
HeEfREHED  URSERNEERE

f£ mys-zuSev-core F&EH , RIET—MEEEERATRANRSH Matchbox-des
ktop SREIRE.

1) B&l matchbox-desktop

matchbox-desktop REIENAZFHNERBH , FTHEHEVRFISSTEXE matchbox 74
=EEl =)
root@mys zuSev #/etc/init.d/xserver-nodm restart
Stopping XServer
xinit: connection to X server lost

waiting for X server to shut down dbus-daemon[922]: Reloaded configuration
(Il) Server terminated successfully (0). Closing log file.

xinit: unexpected signal 15
Starting Xserver
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5.2. QT

QT 2—ME¥a C++E R FRENBREFTAER. ERAILITA GUIER , 1B
AJRTHAAE GUIER |, thanizdla TEMRS . Qt REMXIRAVES | (ER%IARY
BERY RAR—ER , QUEEZT R, FERTEIEAARIE.

FARREEL HERRETE QtizTIERRS , AR 7 XE/I demo,

1) 3RHY qt BIER

BAREEIRRASEFN QT IRA , a0TF -
root@mys zu5ev #ls /usr/lib/*Qt5Core*
Jusr/lib/libQt5Core.so.5 /usr/lib/libQt5Core.so.5.13 /usr/lib/libQt5Core.so.5.13.2

A EATR] , QtAORRAZ 5.13.2 , BITsHY Qt FIFEIF /usr/share/examples BR.
2) QT IEFHEN
Eiz1T Qt NIRRT , TLURIEARRIVREEESKR |, 3T Qt FIE{TIE |, EEiEE

B2, MARSUR GRS FSHITESNEE.
o EafhiticE

AT Linux 2G|, ATLAERZ NSRS © EGLFS |, LinuxFB , DirectFB g} XC
B. B2 , IXEAHEEAIA RMEUR T SEREM A arYF LR Qt RECETSTN. MYS-ZUSE
V FRHR EEGAGERRYZE XCB 4, BHb , I FHREN |, iE(ER-platform BEHEENE
ZRISITEEL. BINERFEHIET | TLAERN T SHITERE.
root@mys zu5Sev # cd /usr/share/examples/
root@mys zu5ev # export DISPLAY=:0.0
root@mys zuSev # export QT QPA PLATFORM = xcb
root@mys zu5ev #./widgets/touch/pinchzoom/pinchzoom

& ER-platform xcb IESFEEEHE , WITF -
root@mys zu5ev #./widgets/touch/pinchzoom/pinchzoom -platform xcb
= M Qt5.0Fe , At ABEEECHENRS (QWS ) Ll , EHABSF Qt &
HAhRZAS_EEFRY -qws S8,

o R RESHEHE
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QT MAERFALUET QScreen 2Kai#& QDesktopWidget SKEVRREREXNSEL
MRS IREREICEHIN A, &@id QScreen 8 QDesktopWidget SKENEEL IR |, Eifa
RE—RELEEAR , ERTERKSNREEEMMERENAER I HMA—ERER
7. WEIRTLABISECEFAE FTEHISE , £XFRE EERTRES B RESHIAN

iziEtEd Linux Bfbdev FREFZBZEEAMETX, (CHFHERNAS. BF
B, ERULZET , BRMEEr e EIRRS,

B2 , HFELinux WizFEFRAfbdev , FAILMQL 5.9 FE , KR TDRM Wi
7325, BFEAT | 1B18QT_QPA_FB_ DRM REZXEIRENIETE. RERE , RERHK
XERRF | /dev/fb0 HASEBEIHRIMEFIRE. MaEEBIDRM APl IRE2H , £
{1 Feglfs_kmsEGLFS ¥R, BHEINE TFIRERE , BATHERNINBIRME
TIEHENERRY.

IR EREWE XA, LNEAMNEIISRNER , RSB sEmENyEFNSiE
FEERIZENEM. Zlinuxfb fEERITFEBEEQT_QPA_PLATFORM NEZTE-
platform @<SITATUSEEMIRE. HIAIQT_QPA PLATFORM=linuxfb:fb=/dev/fb1
18xe/dev/fb1 iafERframebuffer i&FMARdefault b0, EiEEZMRE , BHE
AN

5 ()2

& 5-1. QT Linuxfb fRHEXNINELTE

RTE faid
fo=/dev/fbN HEEMEPRE. ESNTERFRE L , IREFEETLUERRRY
(Eey DEfTIZNARER. 381, TiEA—1Qt NBEEFPERS
MIZRIR X,
size= <width>x<height> fEERRNY (LMERNBNM ) . IEE=1IAEE PR E T

EMZENETRY. B2  KERUREHACDESSSUERS
R, AJAET R RHiEEIX L E.

mmsize= <width>x<height> EEMEEENSE (LAZKARA) .
offset=<width>x<height> HEEFRNE LAREE (LMEERABA) . BUAZE0,0)
nographicsmodeswitch TEEMME IR IRt R EIERET (KD_GRAPHICS ) . &% , BA
EESZRNGSRIRERETR, B2  REWSHE X
PN IHRE SR B,
tty=/dev/ttyN BaEiIEElE. (NfEnographicsmodeswitch KRiZE
iNjEJZER

M Qt 5.9 FE , MEOX/NEEESRIETS | EGLFS # LinuxFB AYTAERZD : &
AN EEET SN ABOWEFNBEEE N FE. NRAHEXHEN 35 QT_Q
PA_FB_FORCE_FULLSCREEN IMEZEIREN 0 NBHIN Qt RAKREITH.

o IMAIMEECE
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ANEREZF tslib S74F , FEE QT _QPA EGLFS TSLIB ( for eglfs ) 8 QT QPA FB_
TSLIB ( for linuxfb ) BNRZERIREN 1. X T tslib FNEMKERTTIEZS® https://github.
com/libts/tslib/blob/master/README.md,

TR tslib MANERFERTHEEME | SEABRIRSEHHCHFRAMER | Y1taER
R TR,
3) Bh QtEF

BEEERRRIREHIAIFTERRENES . BPIULENTNARNRENEEER
FRATRTEETBSE.
WNRERR eglfs FEIHEE , REWT :
export QT _QPA EGLFS HIDECURSOR=1
SNERFEFARIRE linuxfb SEEEH , NIREWT :
export QT QPA FB HIDECURSOR=1
MYS-ZUSEV F&HRHE# mys-zuSev-full BB |, A xcb SEEiHH
1 EvdevTouch fiRGMERER: , XIRSalasSEFRUT ¢
root@mys zuSev # export QT_QPA FB HIDECURSOR=1
root@mys zu5ev #./widgets/touch/pinchzoom/pinchzoom -platform xcb&
LA kill ZEXHEE R

root@mys zu5ev # killall pinchzoom
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6. SR MF

AEEENNAIZ MYS-ZUSEV NSEIRN A , BREREFARES AR SIREY
BB TIRER. 1ERTF zyngMP RFISMESSAIFF AR , MHRE TS IR,

6.1. Camera

APREBRERKER gstreamer , v4l2-utils , media-ctl fip$XIHKI/R USB gL (ELE
MY-CAMOO2U)# &R, EZM USB BHKLAITRES. #Mi (888 ) .
1) 58 USB Bi&LIGHNE D=
e SHIRFEESIER

A usb |&k | SEMFRAZE/dev/medial :

root@mys zu5Sev # Is -| /dev/medial
crw-rw---- 1 root video 252, 1 Nov 27 08:43 /dev/medial

o EEIRFIGH
&5 media-ctl -d /dev/medial -p FHGFNEIIT :

root@mys zu5ev # media-ctl -d /dev/medial -p
Media controller APl version 5.4.31

Media device information

driver uvcvideo

model USB 2.0 HD Camera : USB 2.0 HD
serial

bus info usb-5800d000.usbh-ehci-1.1

hw revision 0x0

driver version 5.4.31
Device topology

- entity 1: USB 2.0 HD Camera : USB 2.0 HD (1 pad, 1 link)
type Node subtype V4L flags 1
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device node name /dev/video1
pad0: Sink
<- "Processing 2":1 [ENABLED,IMMUTABLE]

- entity 4: USB 2.0 HD Camera : USB 2.0 HD (0 pad, O link)
type Node subtype V4L flags 0
device node name /dev/video2

- entity 8: Processing 2 (2 pads, 3 links)
type V4L2 subdev subtype Unknown flags O
padO: Sink
<- "Camera 1":0 [ENABLED,IMMUTABLE]
pad1: Source
-> "USB 2.0 HD Camera : USB 2.0 HD ":0 [ENABLED,IMMUTA
BLE]
-> "Extension 6":0 [ENABLED,IMMUTABLE]

- entity 11: Extension 6 (2 pads, 1 link)
type V4L2 subdev subtype Unknown flags 0
padO: Sink
<- "Processing 2":1 [ENABLED,IMMUTABLE]
pad1: Source

- entity 14: Camera 1 (1 pad, 1 link)
type V4L2 subdev subtype Unknown flags O
padO: Source
-> "Processing 2":0 [ENABLED,IMMUTABLE]

o ([ v4l2-ctl &F/dev/video2 FFZISHISHIEE

root@mys zuSev # v4l2-ctl -D -d /dev/video2 --list-formats-ext

Driver Info:
Driver name . uvevideo
Card type : USB 2.0 HD Camera : USB 2.0 HD
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Bus info : usb-5800d000.usbh-ehci-1.1
Driver version : 5.4.31
Capabilities : 0x84a00001

Video Capture

Metadata Capture

Streaming

Extended Pix Format

Device Capabilities

Device Caps : 0x04200001

Video Capture

Streaming

Extended Pix Format
Media Driver Info:

Driver name : uvcvideo

Model : USB 2.0 HD Camera : USB 2.0 HD
Serial :

Bus info : usb-5800d000.usbh-ehci-1.1

Media version : 5.4.31
Hardware revision: 0x00000000 (0)
Driver version : 5.4.31

Interface Info:

ID : 0x03000002
Type : VAL Video
Entity Info:
ID : 0x00000001 (1)
Name : USB 2.0 HD Camera : USB 2.0 HD
Function : V412 1/0
Flags . default

Pad 0x01000007 : O: Sink
Link 0x02000010: from remote pad 0x100000a of entity 'Processing
2': Data, Enabled, Immutable
ioctl: VIDIOC_ENUM_FMT
Type: Video Capture
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[0]: 'MJPG' (Motion-JPEG, compressed)

Size: Discrete 1280x720

Interval: Discrete 0.040s (25.000 fps)
Size: Discrete 640x480

Interval: Discrete 0.040s (25.000 fps)
Size: Discrete 320x240

Interval: Discrete 0.040s (25.000 fps)
Size: Discrete 160x120

Interval: Discrete 0.040s (25.000 fps)
Size: Discrete 352x288

Interval: Discrete 0.040s (25.000 fps)
Size: Discrete 176x144

Interval: Discrete 0.040s (25.000 fps)

[1]: 'YUYV' (YUYV 4:2:2)

Size: Discrete 1280x720

Interval: Discrete 0.067s (15.000 fps)
Size: Discrete 640x480

Interval: Discrete 0.040s (25.000 fps)
Size: Discrete 320x240

Interval: Discrete 0.040s (25.000 fps)
Size: Discrete 160x120

Interval: Discrete 0.040s (25.000 fps)
Size: Discrete 352x288

Interval: Discrete 0.040s (25.000 fps)
Size: Discrete 176x144

Interval: Discrete 0.040s (25.000 fps)

MEAE log AIEEERIBZRIRI N A FHER FRT SRR |, AN BlI=R 320x240 FrszHF
AIMEER/g 25fps,

2) BFLEOMRS
o (i gstream TEFHITIRLE

{$F8 gstream HfY gst-launch S TRGSLAITUR | BisHITIA TGS ¢
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root@mys zu5ev #gst-launch-1.0 -v v4l2src device=/dev/video2 ! video/x-raw,
width=640,height=320,framerate=25/1 ! videoconvert ! autovideosink

Setting pipeline to PAUSED ...

Pipeline is live and does not need PREROLL ...
Setting pipeline to PLAYING ...

New clock: GstSystemClock

AChandling interrupt.

Interrupt: Stopping pipeline ...

EOS on shutdown enabled -- Forcing EOS on the pipeline
Waiting for EOS...

Got EOS from element "pipeline0".

EOS received - stopping pipeline...

Execution ended after 0:03:12.080302175

Setting pipeline to PAUSED ..

Setting pipeline to READY ...

Setting pipeline to NULL ...

Freeing pipeline ...

TR FREEM—EER 640 , B9 320 , tuEZ5EH 25 RIS E .
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7. RTH

ARGHEET —EERNRETR | BTRFPERSEINEESREEN~mTE
ENEERFISIRIR , BRLIE SHELL WIARE N AREFTER, XETEARER
TERERFNRFEHFK , ERNRFFAXARFTERELIMEAMHESAEE.

7.1. E4afEETH

AGFENIRANRERTE. EREETLMES NG EGE—1NEEE T LIES
WG EFER—NELEE |, BEH TR R. MARER LRSS 48R ES )RR
BRI AN EFER. ATBEERSLA tar, gzip. gunzip ETEABIHITIREE.
1) tar ITEH

BEFRAE Linux FERRY tar TR, ERMXAILIRISUHTE |, ERILISERITESS |
8% | MILRBEES—RIRE. XBERBTEERE.

o iBixtEa
MALUTHRSES tar IBIAEN
root@mys zuSev # tar --help
BusyBox v1.31.0 (2020-05-26 14:38:25 UTC) multi-call binary.

Usage: tar c|x|t [-ZzJjahmvokO] [-f TARFILE] [-C DIR] [-T FILE] [-X FILE] [FILE]...

Create, extract, or list files from a tar file

¢ Create
x  Extract
t List

-f FILE Name of TARFILE ('-' for stdin/out)
-C DIR Change to DIR before operation
-v Verbose

-O Extract to stdout
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-m Don't restore mtime

-0 Don't restore user:group

-k Don't replace existing files

-Z (De)compress using compress

-z (De)compress using gzip

-J  (De)compress using xz

-j  (De)compress using bzip2

-a (De)compress using Izma

-h  Follow symlinks

-T FILE File with names to include

-X FILE File with glob patterns to exclude.

FRSENRBRIT

> -c B NEEXHNZ2EEES (create RIER) ;
> xR GRIZEEES !
> -t EF tarfile BEEAE ! FRlIER  BEHHTEF , o/x/t (X

B E— | AR E—BHEIFE | BT AT sER—AHRELE SR ELE.
> -z REREEHRES gzip RUEM ? TRIRERER gzip E48?
> 5 RERE—EHRES bzip2 WEMY ? TREIERAMER bzip2 £45?
> -v L FENEREPETRXE | RIMEEER | BFENATERSEITE

=
=i

>  -f (EREE, BEE & f ZEEDLHENE  FEBRN2E
W(EFA [tar -zcvfP tfile sfile] FEFEIRINSL , SR [ tar -zcvPf tfile sfil
el Z3J.

>  -p  FHREXHNEREMN (BEASIRIEFEREME )

> -P : BENE(ERRERI IR SREYE !

> -N : LEEEEABE(yyyy/mm/dd)iR B A S8 TR EIS S
B

>  --exclude FILE : E[E4aR0IE+ , A& FILE 118 !

o {iE [ tar [E48

FEE test.txt XM, WAL T34 TBAk.9z 1830
root@mys zuSev # tar -czf test.tar.gz test.txt
root@mys zuSev # Is
test.tar.gz test.txt
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FRLAEENN z 27, WLA tar.gz 5 .tgz FKFE gzip FE4ETHI tar file
o (5 tar fRIE

IEFTERK tar.gz I SUEHRRIE -
root@mys zuSev # tar -xvf test.tar.gz
test.txt
root@mys zuSev # Is
test.tar.gztest.txt

2) gzip E45TH
gzip 21£ Linux REPEEERN— IR T ERETIFEERS< | BSENE
Fa.
o iBixtEat
EFRREHEEMALI T SESR 9zip 15X -
root@mys zuSev # gzip --help

BusyBox v1.31.1 () multi-call binary.
Usage: gzip [-cfkdt] [FILE]...

® i gzip B4 ESE

root@mys zuSev # gzip test.txt
root@mys zuSev # Is
test.txt.gz

o i gunzip TEfEE
FA gunzip IB34HRE , ~BIROTF -
root@mys zuSev # gunzip test.txt.gz

root@mys zuSev # Is
test.txt
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7.2. XHRFTH

FEUAERIXMERTE , AN B/ VHELNXXHRREETE, ZRET
AISEEZ T E mount, mkfs, fsck, dumpe2fs,

1) mount % TH

mount £ Linux TEI—A\®% , ERILUESRERES) Linux l—ANSIHSET , M
BHRIMZERBRER , ELRNRBHBR AN , MESTRTZORT , B
PSS -

root@mys zu5ev # mount -h

Usage:

mount [-IhV]

mount -a [options]

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

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

Mount a filesystem.

T sd REND XG0T
root@mys zu5ev # mount /dev/mmcblk1p4 /mnt/
[10677.124115] EXT4-fs (mmcblk1p4): mounted filesystem with ordered data
mode. Opts: (null)
[10677.130984] ext4 filesystem being mounted at /mnt supports timestamps
until 2038 (Ox7fffffff)

2) mkfs &L TH

WROIXE , FT—2HIER Linux SHERAVEZ, (1T Windows TRIETUL
W, RS X EEINHRSS RS X ERNEE  MEARE | BRI S
AR EAD X EREIEAEFER. B XHFRRGSE mkfs MEEEEIAT :
root@mys zu5ev # mkfs -h
Usage:

mkfs [options] [-t <type>] [fs-options] <device> [<size>]
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Make a Linux filesystem.

Options:
-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).
B sd £ 7 MG

root@mys zu5ev # mkfs -t ext3 -V -c /dev/mmcblk1p7

mkfs from util-linux 2.32.1

mkfs.ext3 -c /dev/mmcblk1p7

mke2fs 1.44.3 (10-July-2018)

/dev/mmcblk1p7 contains a ext4 file system labelled 'userfs'
created on Thu Aug 13 04:32:02 2020

Proceed anyway? (y,N) y

Creating filesystem with 330532 1k blocks and 82656 inodes

Filesystem UUID: 46bd5bb8-1882-4a68-901a-e11b4e71924b

Superblock backups stored on blocks:
8193, 24577, 40961, 57345, 73729, 204801, 221185

Checking for bad blocks (read-only test): done

Allocating group tables: done

Writing inode tables: done

Creating journal (8192 blocks): done

Writing superblocks and filesystem accounting information: done
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3) fsck XHEETH

fsck SEBATRENHRRIERY | SXHRFLEERET , oA fsck i8¢
SHIILMES. F3S Linux BEHITIES. B0
root@mys zu5Sev # fsck -a /dev/mmcblk1p7
fsck from util-linux 2.32.1
/dev/mmcblk1p7: clean, 11/82656 files, 20726/330532 blocks

4) dumpe2fs

FIEMSEIRE RIS RFRIERIR (super block)FItREF(blocks group)aE
B FRRBANATGSEENAEE
root@mys zu5ev # dumpe2fs -h
dumpe2fs 1.45.4 (23-Sep-2019)
Usage: dumpe2fs [-bfghimxV] [-o superblock=<num>] [-0 blocksize=<num>]
device

BENMRFEIVLERFEAREYT | 720, MAGSEEE MIENFRER
root@mys zu5ev # dumpe2fs /dev/mmcblkOp2
dumpe2fs 1.44.3 (10-July-2018)
Filesystem volume name: <none>

Last mounted on: <not available>

Filesystem UUID: 46bd5bb8-1882-4a68-901a-e11b4e71924b
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

EERHER inode & |, inode BRHFEETE , FTLABEREIVCAYEN R | 24F
REENBERD RN X, —NREEX |, FROUEHEEE | B— 12 inode X (inod
e table) , 7% inode ATELEZHIER.
root@mys zu5ev # dumpe2fs /dev/mmcblkOp2 | grep -i "inode size"
dumpe2fs 1.44.3 (10-July-2018)
Inode size: 128
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EEREHER block #& |, BFAGTEEREANEHE , A2— M BXIEIEE , X&
WEANE , M XMESENS M EX |, B—RMEEER—N"R" (block ) , XFHZ
TEXERN"R" , BXHFHRHNRNRAL
root@mys zu5ev # dumpe2fs /dev/mmcblkOp2 | grep -i "block size"
dumpe2fs 1.44.3 (10-July-2018)

Block size: 1024
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7.3. HEBEERTH

FEVRARHEEETER , ATENABMENNHEEETHR, REETHI
BEETH fdisk, dd. mkfs, du, df &, BEXERSATLUREFIIRIEEFERBR.

1) fdisk #EEHPEXITEH

fdisk #&7XTH#E DOS. Windows ] Linux EEENAIN BfER. 1E Linux
R |, fdisk REEFHENGS. A fdisk WEEHTHX , aILTE fdisk dhSEHEER
INEESXAERFNSEL , ENAEZSEAT ¢
root@mys zu5ev # fdisk -h
Usage:
fdisk [options] <disk> change partition table
fdisk [options] -l [<disk>] list partition table(s)
% eMMC #1751 :
root@mys zu5ev # fdisk /dev/mmcblk1p1
Welcome to fdisk (util-linux 2.32.1).
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 Oxd2dcd6ef.
Command (m for help):

2) dd #¥mHs

dd ssTRTRIEENMANHENEEEN@mE X H £, HAEESHIIEFATLIH
TElEEE. dd 5 cp MPHXEIET : dd SRS BEIENHRFRIRE L
#HT |, FEINEEEAVEIRSERR ER2REEF, KT DOS FRY diskcopy apSHIER. d
d apPHMETNN ¢ dd  [<if=RAXHE/IRER>] [<of =Tt XHE/IREE>] [bs=1R
FTAN [count =1RE]]

BIE— M A/INA 2M BISREIOT -
root@mys zuSev # time dd if=/dev/zero of=ffmpeg1 bs=2M count=1 conv=f
sync
1+0 records in
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1+0 records out
2097152 bytes (2.1 MB, 2.0 MiB) copied, 0.195515 s, 10.7 MB/s
real Om 0.20s
user Om 0.00s
Sys Om 0.05s

3) du ERAESRITIR

du s TAHTETHETERERBR. Zn<SERETEEERIIE—RFERS
MG R SEURRAVIEN. du —RR{ERIEZIT
root@mys zuSev # du --help
Usage: du [OPTION]... [FILE]...
or: du [OPTION]... --filesO-from=F
Summarize disk usage of the set of FILEs, recursively for directories.
EBIS BB
> AR BRI
> -hIAKMG s , SRR AR
>  -kLAKB AU
> -m:LL MB Bz
Feit dd ap<SEERAYSUE RN
root@mys zuSev # du ffmpeg1
2048  ffmpeg1
root@mys zu5ev # du -h ffmpeg1
2.0M ffmpeg1

4) df EERFITIR

BFERERIFE Linux K& ENXERAHEGFERBERAT , —REXOT
root@mys zuSev # df --help
Usage: df [OPTION]... [FILE]...
Show information about the file system on which each FILE resides,
or all file systems by default.
R SERER
> -h: ATLURIERMERA/IMERE NSRS
> -IEASZKXT inode RIZIER inode E’\J{%@a/ﬁ
> -TATEDHIS R FRE
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BEHKXT inode BIEEFN inode KIERIER , RN THS :
root@mys zuSev # df -i

Filesystem Inodes |Used IFree IUse% Mounted on
devtmpfs 37543 477 37066 2% /dev
/dev/mmcblk1p6 289600 25068 264532 9% /

tmpfs 54499 17 54482 1% /dev/shm
tmpfs 54499 704 53795 2% /run

tmpfs 54499 14 54485 1% /sys/fs/cgroup
tmpfs 54499 22 54477 1% /tmp

/dev/mmcblk1p4 16384 24 16360 1% /boot
/dev/mmcblk1p5 4096 34 4062 1% /vendor

tmpfs 54499 26 54473 1% /var/volatile
/dev/mmcblk1p7 65536 438 65098 1% /usr/local
tmpfs 54499 10 54489 1% /run/user/0

=

aReal

inode 2 E W‘WSE’JHT{@%@E%?MI]%J PIFHY Jinode SHESTEXX/IVER., =
HAIRY inode (FRERAZESERN , BMER(INHETAERERIR KBRS

HUERIHERY. HENRGIFES% 2.5 15,
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7.4. #HIZEETH

HERUERERAFRI— EERS | ER—EFN—XPYTIIRE | BF2HER
—MESHIA | RRPETHIE— M EFEREERIHERIETN. Linux REFFIEMN
HIEREERKRN |, [RTIREHEI , FTEHEESE— OHE. FHNHEREROE |
MERHSH , HEMBIHGHESHITE, Linux PETAHHEEER—MHEER 1/
nit HREATEMRA. Linux RAREHE 3 MRERERNATE , BMHESREE SRR
M -
> TEHE : B— Shell BaIR0HE | BEaILIERISIE!T . NAILEEAIETT.
> HEAMEHTE | XMHERZRImSEERER  B— M HEFR, XHHEEIRAEIEE

FURFHATRIHEE,
> IEIEHR (PR | FIPHERREERN  —REERRIET , FIPHE—RERR

SEFHRREIS A B EEaNE root Bz
> XF linux Gk, HENEEESEN—F , W THENEEEERBIHEE

BTHESHRY , Linux RAFHRERRHEEEGRSBLAT/LM © ps top vmstat

kill

1) ps EZSpidiETR

ERIRIRFHENIGITIER , —REENT .
root@mys zuSev # ps --help
BusyBox v1.29.3 (2021-03-31 10:39:30 CST) multi-call binary.

Usage: ps [-o COL1,COL2=HEADER]

Show list of processes

-o COL1,COL2=HEADER Select columns for display
O SEEG A
> -u LBPATOALIEERSERER ;
> -a: SZRETRAHE
> x: EREEXRAGHE . (L2 ERERHE )
BE LESHEER : aux,
> --e: BRATEHE 83T ax
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-f BB EFER

BRI LASHSHER : of

-H : LIHRRER BAEEN
-F: BREZRERER

BREGHERRS « eHF
ERERHEINERBENRAIT
root@mys zu5ev # ps aux

PID

0 N oo v A W DN =

[ O N O TN 1O T NG TN NG T NG JRPUE UL I WL L WL WL WS WL W
u A W N 2 O ©OW 00 NO ULl D W DN - O OO

USER

root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root

COMMAND
init
[kthreadd]
[rcu_gpl]

[rcu_par_gp]
[kworker/0:0-eve]

[kworker/0:0H]
[kworker/u8:0-ev]
[mm_percpu wq]
[ksoftirqd/0]
[rcu_sched]
[migration/0]
[cpuhp/0]
[cpuhp/1]
[migration/1]
[ksoftirqd/1]
[kworker/1:0-pm]
[kworker/1:0H-kb]
[cpuhp/2]
[migration/2]
[ksoftirqd/2]
[kworker/2:0-eve]
[kworker/2:0H-kb]
[cpuhp/3]
[migration/3]
[ksoftirqd/3]
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26
27
28
29
30
31
32
33
34
35
37
38
39
85
89
90
91
92
93
94
95
96
97
98
99
102
104
105
106
107
108
109
116

root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root

root

[kworker/3:0-eve]
[kworker/3:0H-kb]
[kdevtmpfs]
[netns]

[kauditd]
[kworker/1:1-eve]
[oom reaper]
[writeback]
[kcompactdO]
[khugepaged]
[kworker/3:1-eve]
[kworker/0:1-eve]
[kworker/u8:1]
[kworker/2:1-eve]
[kblockd]

[blkcg punt bio]
[edac-poller]
[watchdogd]
[rpciod]
[kworker/u9:0]
[xprtiod]
[cfg80211]
[kswapdO]
[ecryptfs-kthrea]
[nfsiod]

[spiQ]

[sdhci]
[irg/32-mmc0]
[sdhci]
[kworker/1:2-rcu]
[irg/33-mmc1]
[kworker/1:3-pm]
[ion_system_heap]

-80 -



MYIR-MYS-ZU5EV-SW-EG-ZH-L5.4.0_V1.10

117
118
119
120
121
122
123
124
125
126
127
128
129
130
136
137
138
139
151
153
156
160
171
172
193
206
209
210
219
221
226

SHE FE—EAES R TR R AR
VSZ : vittual memory size FEHIRFE

root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
dbus
root
root
root
root
root
root

>

[kpktgend 0]
[kpktgend 1]
[kpktgend 2]
[kpktgend 3]
[ipv6_addrconf]
[krfcommd]
[mmc_complete]
[kworker/0:2-eve]
[kworker/1:1H-kb]
[kworker/0:TH-mm]
[irg/38-fd4a0000]
[mmc_complete]
[kworker/0:3+eve]
[kworker/0:4-eve]
[kworker/3:TH-kb]
[jbd2/mmcblkOp1-]
[ext4-rsv-conver]
[kworker/0:5-pm]
[kworker/1:2H]
[kworker/2:1H-kb]
/sbin/syslogd -n
/sbin/klogd -n
[jod2/mmcblk1p2-]
[ext4-rsv-conver]
dbus-daemon --system
/usr/sbin/connmand -n
[kworker/3:2H]
[kworker/2:2H]
/usr/sbin/sshd -D
-sh

pS aux
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>  RSS :resident size , EIFRTFEE
>  STAT : HEERSE— T

R : runing

S : interuptable sleeping BIhHTREIR

D : uninteruptable sleeping A~RJRfTHEHR

T : stopped

Z: zombie {EF#HE

+ RIGEHE

NARIEICRIFHTE

|: 22 FR TS

2) top &7 linux i#fE

top B IESSHNRARAMBEERNE— TR L. BrRBEELZERILR
FHTHER. hSHFELRISHERNIEITING | top IBE—MRANT -
root@mys zuSev # top -help

top: invalid option -- 'h'
BusyBox v1.29.3 (2021-03-31 10:39:30 CST) multi-call binary.

Usage: top [-b] [-nCOUNT] [-dSECONDS]
NSEERFHERGIOT
root@mys zu5ev # top
Mem: 65704K used, 3965760K free, 80K shrd, 2304K buff, 9748K cached
CPU: 0% usr 0% sys 0% nic 99% idle 0% io 0% irqg 0% sirq
Load average: 0.00 0.01 0.02 1/81 231
PID PPID USER STAT VSZ %VSZ %CPU COMMAND
219 1 root S 6116 0% 0% /usr/sbin/sshd -D
206 1 root S 4836 0% 0% /usr/sbin/connmand -n
221 1 root S 3800 0% 0% -sh
231 221 root R 3224 0% 0% top
1 0 root S 3088 0% 0% init
156 1 root S 3088 0% 0% /sbin/syslogd -n
160 1 root S 3088 0% 0% /sbin/klogd -n
193 1 dbus S 2936 0% 0% dbus-daemon --system
127 2 root SwW 0 0% 0% [irg/38-fd4a0000]
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0% 0% [kworker/1:1-eve]
0% 0% [kworker/0:3-eve]
0% 0% [kpktgend 0]
118 root SW 0% 0% [kpktgend 1]
119 root SW 0% 0% [kpktgend 2]

31 2 0
2 0
2 0
2 0
2 0

120 2 root SW 0 0% 0% [kpktgend 3]
2 0
2 0
2 0
2 0
0 0

129
117

root W
root W
root SW

107 root W 0% 0% [kworker/1:2-rcu]
root W 0% 0% [kworker/0:2-eve]
root W 0% 0% [kworker/3:2-eve]
root W 0% 0% [kworker/3:0-eve]
root SW 0% 0% [kthreadd]

227
228
2

3) vmstat ERFENSITIER

XN LA EERNTFTERIERRTS , sERENRFRIMREERER |, vmstat iz
1TTRIMEL, | SRIEFEIITIRT. WRAEESE , N vmstat FeiHiaT TSR
. vmstat BIRNRFEHARIESIHETERIYE. BEREEURSEUT

root@mys zu5ev # 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
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-V, --version output version information and exit
vmstat IZ TR | B RNERREHLLRITERITEEERIYE !

root@mys zu5ev # vmstat

r b swpd free buff cache si so  bi bo in c¢s us sy id wa st
0 0 0 200640 13556 131852 0 0 39 11 148 227 6 390 0 O
XHE _EE—EES = TiE AR A
> SEIIETHHE. XEHEREEFS /O MEERESESIET. BRRE,
AIE{THIEE S A cpu HERF
b : 45 1/0 FShkRIMBEZEHTEEN
forks : BIEFTHIZANREL
in : REKREFHHIREL
cs : R KRG ETIUDNIRRIRE]
us : FAFHEBEFENGS CPU BHEIBS T
sy . RF{CISIEFERS CPU BEIRYBotL | P EFEHFEE system, irq #
softirq KZSAIATIE]
> wa : FfF /0 jEFERIR CPU BT
> id . RAETHIEFERYE CPU BJEIRYE S EL
S RFSMEIRFEREREWT
root@myir.~# vmstat -s
435992 K total memory
90008 K used memory
82380 K active memory

YV V. V VYV VYV VY

88924 K inactive memory
200528 K free memory
13556 K buffer memory
131900 K swap cache

0 K total swap

0 K used swap

0 K free swap
20273 non-nice user cpu ticks

4412 nice user cpu ticks

19691 system cpu ticks
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630164 idle cpu ticks
241 10-wait cpu ticks
0 IRQ cpu ticks
22 softirq cpu ticks
0 stolen cpu ticks
127150 pages paged in
36195 pages paged out
0 pages swapped in
0 pages swapped out
969112 interrupts
1492562 CPU context switches
1581090644 boot time
10649 forks
XH FE—EES I H TR SRR
> total memory : RELHNEF
> used memory : EFFRARE
> CPU ticks : BHIEBEREAEY CPU BHE |, XEBHY “tick” E— M AtiaEafz
> forks : KA ERTHIZRNRRENFHACE CIZRIFTHIENEE
vmstat 2t 7 X T linux REMEHNRSER. MRAERFIIEE , e 0TERZ—,

4) kill #i221ETH

RIXIEERSSEIENHE., NMEEESEAIX SIGTERM (15 ) KIHEEHE.
RELERILZIZRFARA "-KILL" 5%, ERIERSS79 SIGKILL(9) |, EaaHlaEmRit
12 , f5F ps iPEE jobs ApLRILIEEHES., root FHFERINAFAUHE |, 3F root
AR ReemE cauHEE. kill S—RIEERNT :
kill [ -s signal | -p 1 [ -a] pid ..
kill -l [ signal ]

O SEESIA
-s  EERENES
-p  BRIXES
- IBEESHNERIIE
pid : EFRIFHERY ID &

Signal : XRS5

V V V V V
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BESCER ps -ef SEEWSHEERRICHER PID,
root@mys zuSev # ps -ef | grep mxapp2
root 1045 115 15:51 2 00:00:02 /home/mxapp2 -platform eglfs
root 1174 1117 0 15:51 ttySTMO 00:00:00 grep mxapp?2
RN T ap SR IEHE
root@mys zu5ev # kill 1045
killall sp S LRI FE—HEERRIFTEHE | RIHEEER1IERHZRIZTRMIF PID i
E=
root@myir:~# killall mxapp2
root@myir:~#
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8. FA&3ZI5

AEFENFEXIHE] SDK #HITORFAAN—LERER |, 2501 SDK IZERMEE
NEEEGE , i55% (MYS-ZUSEV SDK KA HiE) .

8.1. FRiE=

® SHELL

Shell 2—1"A C E=5HENER , E2FAFEA Linux B9, Shell BEE—F
MYIES , NE—MERZINES. BUA Linux B9 Shell #2ER% , EINE :
> Bourne Shell ( /usr/bin/sh 8%/bin/sh )
» Bourne Again Shell ( /bin/bash)
» C Shell ( /usr/bin/csh)
> K Shell ( /usr/bin/ksh )
> Shell for Root ( /sbin/sh)
XBESANE | BEZHF SDK BIASIFH bash, FERBIS mys-zuSev-full &
F Matchbox-desktop REFHBRBIAYEIA xserver-nodm RAETUTF :
#1/bin/sh
#
### BEGIN INIT INFO
# Provides: xserver
# Required-Start: $local fs $remote fs dbus
# Required-Stop: $local fs $remote fs
# Default-Start: 5
# Default-Stop: 01236
### END INIT INFO

killproc() { # kill the named process(es)
pid="/bin/pidof $1°
[ "$pid" = "" ] && kill $pid
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read CMDLINE < /proc/cmdline
for x in $CMDLINE; do
case $x in
x11=false)
echo "X Server disabled"
exit 0;
esac
done

case "$1" in
start)
. /etc/profile

#default for USER

. /etc/default/xserver-nodm

echo "Starting Xserver"

if [ "$USER" != "root" ]; then
# setting for rootless X
chmod o+w /var/log
chmod g+r /dev/tty[0-3]
# hidraw device is probably needed
if [ -e /dev/hidraw0 ]; then

chmod o+rw /dev/hidraw*

fi

fi

# Using su rather than sudo as latest 1.8.1 cause failure [YOCTO #121
1]

su -l -c '/etc/xserver-nodm/Xserver &' $USER

# Wait for the desktop to say its finished loading

# before loading the rest of the system

# dbus-wait org.matchbox project.desktop Loaded
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stop)
echo "Stopping XServer"
killproc xinit
sleep 1
chvt 1 &

n

restart)
$0 stop
$0 start

n

*)

echo "usage: $0 { start | stop | restart }"

n

esac

exit O
oC/C++

C/C++2 Linux FETHITRENAFARANERNREES | BENATLRIR
AEBRIES. £ C/C++HITARBERBNERXNFRNGT B AENmiE
1TH% | mFERBEE EIEITR THEHRATIUYE: | 2AREE R BirEs LiE1T,

KEXFEL,  BARERERET Petalinux #3H SDK , LELBES (MYS-ZU
SEVLinux AT RIEME) | LETHEFEEE—F SDKRERE , 41T :

PC$ $CC --version

aarch64-xilinx-linux-gcc (GCC) 9.2.0

Copyright (C) 2019 Free Software Foundation, Inc.

This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR PU
RPOSE.
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AHEZRE—MEERM Hello World SEAIRERNBERIFAR | LAFATEFAE
MiwmFA C mERYEER hello-CC.c :
//file:  hello-CC.c
#include<stdio.h>
int main(int argc,char *argvl])
{
printf("hello world!\n");
return O;

C++RERYERER hello-CXX.cpp
//file: hello-CXX.cpp
#include <iostream>
using namespace std;
int main(int argc,char *argvl])
{
cout << "hello world!";

return O;

BERENAER , X8 ESRCCHE , c++ASCXX miFE , BARmENIHES
EXI MRS HRGEE | $CC/ICXX BRBENNNARENEEER  REEREFES
MEAZNESHRIER | X MEHERAILUIIASE -V kEEFARIERTTE,
$CC -v hello-CC.c -0 hello-CC
or
$CXX -v hello-CXX.cpp -0 hello-CXX

AIEEE scp apHEERRIFI T IR BHirflas LT |, 45580 -
root@mys zu5ev # ./hello-CC
hello world!
or
root@mys zu5ev # ./hello-CXX
hello world!

BEEFNRGIFIF &S NES®E (MYS-ZUSEVLinux A4 KIEFE) RABESRS
AYIAA,

-90 -



]

=

B
ur IdeaReadl

our IceaReal

~<

MYIR-MYS-ZU5EV-SW-EG-ZH-L5.4.0_V1.10 MIY I R ?«tfe

® Python

Python 2—ffEREE. HMANSR. siSEEEENEREFZIHES. Python B
Guido van Rossum F 1989 FEA&IB , F—1MNAFETRAITF 1991 &, % Perl
iIES—HE, Python JRXRBEREENE GPL(GNU General Public License) ¥, AT+
B, python BHER . M python S TRIBIAR NS ESKE.

1) BEEFRHAZISH python3 iRE

root@mys zu5ev # python3 —version
Python 3.7.6

2) python @S 1Tillizt

55 python , #1E python RFFFEALITYAMER | AfFHR Enter #EEI=
TR -
root@mys zu5ev # python3
Python 3.7.6 (default, Feb 25 2020, 10:39:28)
[GCC 9.2.0] on linux
Type "help", "copyright", "credits" or "license" for more information.
>>> print ("Hello, Python!")

£ Python 3.7.6 kA, LA ESEAERHEERNT ¢

Hello, Python!
>>>

1B Python a5<1T , #1147 exit(BMEH Python :
>>> exit()

root@mys _zuSev #

3) wERIFi Python

WE—MESRAY Python BIZATERs , FiG Python X&ELL .py SRR,
root@mys zu5ev # vi test.py
root@mys zuSev # cat test.py
#!/usr/bin/python3
print ("Hello, Python!")
HATHIASIE |, Python3 f#FRE87E/usr/bin BR+ , (FAEUTHSHITHIA.

root@mys zu5ev # chmod +x test.py
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root@mys zuSev # ./test.py
Hello, Python!

BTS20 Python3 R IRHITIIA | EEIMAHNITREE. SHIAHAT
sohkie R AEAN. SHIRFASS pip a5 pip 5% python & , IREFE
= pip TEFER1THIE.
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8.2. $UREFE

#ERE (Database) 2IZIREUESIIRAN. FENESEBEEUENCE. SUEFEERSM
XRA | EFRREUEES Access, Oracle, Mysqgl, SQL Server, SQlite %,

® System SQLite

SQLite 2—MRAI SQL #IEES 2. SAZE#HEL SQL #UEEAR , SQlite iR
BERBIRSESHE. SQlite EEFIEEBHMENMH. 838 1K. Rl MRHRINE
AY7E2E SQL MRS SERMHMENH . XE—FEERVEUERE | BE<F ACID RYKEX
DAEEEERS , BRI BREHRAIN , MEBREEEREHRAN~RmPERT
E ., EHARFEFEIE  ERALRST  TERFEE/LE KHNREHNE 7. XEE
EERIB TR ELL Mysql. PostgreSQL IXFRFREBER , MYS-ZUSEV fFEHAYZ SQlite
3, TEHTESEUL,

25 sqlite3 , FHEIE—NHHIEEERE <testDB.db> ERIBREMAL TG SHALL
PENRESEL
root@mys zuSev # sqlite3 testDB.db
SQLite version 3.25.3 2018-11-05 20:37:38
Enter ".help" for usage hints.

FENSSEEZRIER TOIE— XY testDB.db, Z304E4# SQlite 5|21
HERE. ITEE sqlite3 pSERINCIREIREEN MG | BRMH— sqlite> 174,

HUREWOIEE | SRAILAER SQlite B9 .databases < RIGBCEBEEUEES!
&P, AR
sqlite> .databases
main: /root/testDB.db

sqlite>
M .quit <R sqlite $#RFF , IR
sqlite> .quit

root@mys _zuSev #

ANERABEEM THE SQLlite HXER , IBSEEM https://www.sqlite.org/docs.ht
mil,
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9. & FH

o Xilinx B WiKi

https://xilinx-wiki.atlassian.net/wiki/home
® Petalinux2020.1 fRA(ERFER

https://www.xilinx.com/support/documentation/sw manuals/xilinx2020 1/u
g1144-petalinux-tools-reference-quide.pdf

o i A= Linux Ty Qt

https://doc.qt.io/gt-5/embedded-linux.html
® X.org Wiki

https://www.x.org/wiki/
o 4B E

https://wiki.debian.org/NetworkConfiguration
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pIR—EA S FAI)

R~=EB

et S 7R / DI / AR / MR/ S/ =R/ =/ R/ B /RN
E3i& : 0755-25622735 18924653967

Bk - I IR A A RS = AR 2 #5 6 1 604 =

EyEhER

R : b / WL /ST / 9T / R/ EE / SIE

Ei& : 021-62087019 18924632515

etk SRR ATER 106 240K NI B 302

Sl UaE Sl

TR, - /KRBT T/ L ZR/iAR AL/ R 2T/ E R LR/ HR/ RS/ TR
FEIE : 010-84675491 13316862895
stk - bR EFX R/ HEFREHTEMAE 1S4 505

HERRLT

P3E: www. myir—tech. com
MEF6: sales. cn@myirtech. com

PR FFRR 0

% 0755-22316235 (IR , 027-59621647/027-59621648 ()
MEFE: support. cn@myirtech. com

AN SRS TES BR IR B B, AR L T A A5 BR A AR -
[AEIRIRADA--FHAIREL S]alA
AT A BRATT BE DRk R S 0 10, DA ST 4 T DA AR B S ol A
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IR _ERRSSHEASE

FUREIEIE /R FEL T B SR BREZE sk /K FE T 3RS A I A2 e A T S )k 2K FL T
SRS, BRI

6 8% % B iR s R 1

LB HARZFERS

K e B RS

G B AT BT S G S R SRR T 2R 55

Go B AT BT S S B A AR IRACED,  DARCKOR BRI & 38 20 B IR ARG

Al B MKOR B I SE B AR, e (. PRl G de MACEERG AL SERY, 1Bk AISEfE
1

BISEZ Bitd, RUECARRBIEK AR, A PR Tk IR BT ] — 3k R 2 7= b I B

S O v W N~
/E/IJIJI

%
8. OEM/ODM fiR%%

WHUTERZ— WAEFRFRBRS:

L e 2 R IR 55

2« FFE T AT BT A RO S

3. HEW. Wl REFBUE R

4, =z, Bk, BE. SIS AR s ) R SR AR
5. THEMOERELE. HR DL BRI R R AT 5 R

6. HIARTHTHE SRR 2R 5| e e A i R

72 IRAE

AR AR R 7 e SRR B R RIS, AR R BIEE AT, RSB RR
PR, 5 TREEE AT DA A R R, R G e W R A AN B )38 B A O S IR

YR

W RRAE ke, AR B B 2 HE TRETRE A, BRATIHE AL fR e I [ P 4EAZ B 46 5F 2 [1]
— AR N 3 A TR (ARAEREIYIm 2 B, Attizid fEnED , TR RiE S
BERILFI NI 8, Bl 5R5 Havaid it ez .

HBHA:

FER TR ORI I i, BT dh R R R S R s, AR 3 m: ANE TRt Rz
VI B Y SRR R, AER TR s, A R SR B IR 2 B A, BTSRRI
MR, AR AR S5 s R ORAZIHIPR A7 it AR S PR B (R RE R A i S ) e s A e
WANAEIZ R 55 B

BT A:
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PR IR GRERT, B AF RIS S A R, HEBJR AT IR A 2 A A A R . IR H R
R IB1IZ Pt A AR

&
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