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1. gk

Linux RAFE EBITSTHRNRFHIEER | XEAEESE T HREHTRALR
HREEFIESIHUF R , 7 Xilinix B9 zyngMP SF& L, BRItLEREAIE Buildroot, Pe
talinux &%, H Petalinux TIEEAEREATESCHGE , RIGEHESIRA M
B Linux &%, ERMURE—MWEXERFENTE | FRHRHEENET Linux A
P TERRE | FRERAXTFREF LENBFAEER—RIERTHA.

RLEENEBET Petalinux TNEFIK/RIZORESI—MTERIERAIL Linux ZHRAY
TR | HPEEFAIMERES | IBRYRE , LARANENET Bootloader, Kernel £9
B, EHESESMNATEKE Rootfs &, HIIEANBINEE TR UREAVRIEGE
FRIEFAT MYS-ZUSEV AFRIRIIRFES . TBERTFNEGRREIFF AR, FRIERL
EF MYS-ZUSEV #UMiETIIEFARAR |, BIIERN B TRX—ERXRBERIRF
RIS RIS EFI— i | FHEIT—LsLRRAY BSP ##E2=f1F0 Rootfs EHIRIZE
Bl , ERFEERRETIES B R FNRERERR.

AREHARE S Petalinux TIELAK Linux ZFBXEMENRINGE , E&5E5—EFF
BRBIHTAIL Linux RZEFEAR.

1.1. REEF

MYS-ZUSEV #8#ET Linux 5.4.0 IREARIZEEER S | IR 7T FENERTIRM
EfiAEE, FRREMESRAR Linux RAFAMTEENREXmETESYE , U-boo
tIRCES |, Linux PIZFNISARENEERATIRACHES | R AEFAIE. BEANESNTGHERS
&% (MYS-ZUSEV SDK &#ikBE) % 2 ERHERFPRA,

1.2. SR
IRIEFRFERFF RIS AN RREINE , SDK hE& TR , IS | ik

F , FPRiEF , MA%EIC , FPGA IESFMEAERFIRSUEFM. BRRSEsIRS
% (MYS-ZUSEV SDK &#5iiiBE) 5% 2-4 ShaviaR,
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2. AR S

AREFENBET MYS-ZUSEV FFAIREFAMETSI— LGRS |, 8iEvE
NFRENINE , BERETR , RIBFIERIREE | BEANER T ETEBHITF

M 4A,

2.1. F&ENKRIE

KTENBUAEEERT zyngMP RYIGMESRFENFAIME, B FIEAET ,
G THEBXEGETER , MEAFAREL TENTENER, FeeuErEEEIT &I
1%, AEERNF AR EUES. zyngMP Z5IKMEESE S 4 4~ ARM Cortex A53 #%#0 2
™ ARM Cortex R5 #%,

o FHHEH

Petalinux INH VRN T A EHRIEK VRS , EXHEEFEA Pentium4 B 2GHz
AL CPU , 8GB LA LM , 100GB RS ESAE. oJLARRE Linux RFRIEN , tB
BILARIZST Linux ZZR9EIH.

o THIRERS

5 Petalinux INERIEHURFARGAIEE | IXEHEFRIR Ubuntu16.04 64bit SEERR
R, REFTRBRLULRF AGIHITNEE.
® ZEVERHE
# sudo apt-get install tofrodos iproute2 gawk
# sudo apt-get install gcc git make
# sudo apt-get install xvfb
# sudo apt-get install net-tools libncurses5-dev tftpd
# sudo apt-get install zlib1g-dev zlib1g-dev:i386 libssl-dev
# sudo apt-get flex bison libselinux
# sudo apt-get install gnupgwgetdiffstatchrpathsocatxterm
#sudo apt-get install autoconflibtool tar unzip texinfo
# sudo apt—get zlib1g-dev gcc-multilibbuild-essential
# sudo apt-get libsdl1.2-dev libglib2.0-dev
# sudo apt-get install screen pax gzip tar
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® A sh 4 bash
BRRELARY sh /9 bash |, QNERI&BEM bash , FENaEEDHIELEEERTT.
PITLAT@S<SESE sh

# |s -al /bin/sh

/bin/sh -> dash
% shi8M@BYZ dash , NIFEEIEHETEX I bash

sudo dpkg-reconfigure dash
# |s -al /bin/sh
/bin/sh ->bash

HOARIEM bash , AR BEHTREEDIINE.
2.2. AR IAMNME

FEEHIERAT ARM Cortex A53 1#Z/Y Linux R REHAZIFSER KRBT
B, FEXRRHASEERIRGRBR 03-Tools MR TEIS TR |, FRILZINESFZEII AT
B, EENEUT
petalinux-v2020.1-final-installer.run

X2 petalinux (ILET R , 2% 1 petalinux TR , FURJLAEEE petalinux FUEIER S,

TEett - https://www.xilinx.com/support/download.html
2.3. &% Petalinux TH

5 HRER{EEFTF root I RZ%S petalinux TH, HUTUI TGS , %4 petalinux2020.1,
ZEEHAE] , B&8 Petalinux End User License Agreement (EULAYEFIRT , TEKHE
&2 "q" ARy HTIGTRIRA. AXXFEI<WORKDIR>FREFEREN LR TIE
B3, Aa0 “/homelwork/” |, iBfRIEBFRHIEINER, I “petalinux-v2020.1-final-install
errun” E|TEBR.

# mkdir —p petalinux
#./petalinux-v2020.1-final-installer.run /home/work/petalinux

2.4. REAR/REHRI SDK

BAE(ER Petalinux ISR ARG Z G B LMFER Petalinux 2 —E0H FERY
SDK, TEXR/RIBHASCREGRPEE—MRELFE SDKE , fF : 03-Tools/sdk-qgt.tar.x
z , XA SDK FER T B8 — MR X F A T EiEAiEd gmake, BRFEEH sysroot,

-8 -
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Qt N FAFF & FTRERBIEERNSL S, FAFa] LABREERIX A SDK SREE7— MR A
NG, BIRYRIE Bootloader , Kernel EkE X E CRINFAER , BAIIEEGHENEL S
BRFERENE, XBIHNE SOKNLELE , U1
® 3201 SDK F| Linux BFHBE

¥ SDK E4&E#£ M E] Ubuntu FRIBFI/EER , @/home/work T, SRIEXS |, 18
B RBIAS , W

# cd /home/work
# tar —jxvf sdk-qt.tar.xz
sdk.sh

® 2% SDK

# ./sdk.sh
PetaLinux SDK installer version 2020.1

You are about to install the SDK to "/opt/petalinux/2020.1". Proceed [Y/n]? Y
Extracting SD

Setting it up...done
SDK has been successfully set up and is ready to be used.
Each time you wish to use the SDK in a new shell session, you need to source the

environment setup script e.g.
o EFLREAFREFR

SDK BRI\t %2R /opt/petalinux/2020.1/BFRT , AFRILABEN T8, filal
Z2EZ Ihome/work/sdk BRT :

# ./sdk.sh -d /home/work/sdk -y
® 7i{ SDK
wiohkia  (ERLITaSREMERE | il SDK B2E %M

# source /opt/petalinux/2020.1/environment-setup-aarch64-xilinx-linux

# $CC --version
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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 PURPO
SE.

RIRIBMHAY SDK R T RSN TRlE , KE8S QtE , gmake FHF A& Qt NFEERF
FTEEHURIR | XEREEEFER QT Creator #H 7R FAFERFF &IV AYEAT,

-10 -
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3. ({6 Petalinux 132 & RRIE

3.1. @

Petalinux £ Xilinx 28 EHAIERAI Linux FFAEH , 8157 Linux Kernel, u-boo
t. device-tree, rootfs FRFS , ATLALEFRGERIEMN. BEE. HWiF MYS-ZUSEV FF&
WR(EFIRY linux RFE., X T Petalinux FYERHATNR , i§5% https://www.xilinx.com/support/
documentation/sw_manuals/xilinx2020 1/ug1144-petalinux-tools-reference-guide.pdf,

KIRIRHAI R RS 04_sources BR TRM TEHATF MYC-ZUSEV FAMRAY petal
inux fiY BSP & , #EIFF A BEEZHENEITE MYS-ZUSEV FF AR ERY Linux RFEER.
THUSESGAGBITNEERNTFERME  NEEEHESECHRRREITTE
fit,

3.2. 3REViFHRS
EREMAR/RAREK 04-sources BRFIRIVESES | BRAFRIBLLEREH TR,

3.2.1. NARRGRENEBEGEE

EEAER B AT KR ABER 04-Sources/Petalinux/mys_zu5ev2020_4G_core.
bsp, ¥NEREBEIAFIEERS , t/home/work/petalinux BF , XN ERIBIENGEH
ERNNEER :

#cd home/work/petalinux

3.2.2. @i github FREYRHS

BB MYS-ZUSEV F &A1Y Petalinux BSP, Kernel LA u-boot JEIBIIERT gith
ub IEEFERIFIKEAEST | NIBCEBINEEE (MYS-ZUSEV_SDK &Z%ikiA) . AR
afLAER git S FIREIZE github EAYAS. BEREESIENT ¢

# mkdir /home/work/github

# cd /home/work/github

# git clone https://github.com/MYiR-Dev/myir-zyngMP-uboot.git
# git clone https://github.com/MYiR-Dev/myir-zyngMP-kernel.git

-11 -
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3.3. RIERFFLIRIRIR
£ Petalinux B TR GHEZ BIFIFERAIREENAMEEE.
#source /home/work/petalinux/settings.sh

® HEER
A 1% mys-zuSev-core FEEXTNAY petalinux bsp & mys_zu5ev2020_4G_core.bs
p RBHITNA

# petalinux-create -t project -s mys zu5ev2020 4G _core.bsp
# cd mys_zu5ev
# petalinux-build

® L RiE&

# petalinux-package --boot --fsbl images/linux/zyngmp_fsbl.elf --u-boot=images
/linux/u-boot.elf --pmufw --atf --fpga images/linux/system.bit --force

ARSI | £ images/linux "BR TNEMSMERNRERREE , LITEE
EERERIIHERSIZE
% 3-1. &pk images SU4EEAIRAR

B faid
BOOT.bin fsbl , pmufw , bl31 , uboot , devicetree , fpgabit
RRELERH
image.ub Niz5iRERREERHF
rootfs.tar.gz RS

3.4. 133 SDK

KIREEIRMMIRTTER SDK 26, , AP0 EEFER, BXBPEERE SDKF5|AN
FTHOEE |, WIFEEEHER Petalinux #9Z2HHHY SDK T E.,

A5 RIEEAXR/RIZHAY SDK f#iiasEines , SRR T aiEar <S4Rk SDK A :
# petalinux-build --sdk

152 SDK FEERIKATA) , FFRE | 4% SDK 2389 “/images/linux/sdk.
sh” |, REFABEEE 24 7.

-12 -
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4. MTIRRARHRR

KIRATNRITHI MYS-ZUSEV EFZUIHRERMEINA T | FIAEERAENERRESR
TEEAE

> #I1E SD RiEnheEs: ERTHARER , EEHEHE.
> HIfE SD RiRREIERTHELRES eMMC,
4.1. §I{E SD RIZEh=E
LA EEIY7E Windows RS NEIE,
1) HBIE

» SD+ (AF4GB)
> MYS-ZUSEV FAHx
> #IfEES& T H Win32Diskimager-0.9.5-install.exe ( #842 : \03-Tools\ )

&= 4-1RGE5I%R

~<

REE 125

mys-zu5ev-core mys-zu5ev-core.img.gz

mys-zu5ev-full mys-zu5ev-full.img.gz

mys-zu5ev-mipi mys-zu5ev-mipi.img.gz

2) #I{e SD EBEIEE
LA mys-zuSev-core Rt/ , EBREIRRITTRLL
® EETHEER
mys-zu5ev-core.img.gz
® IFHIKTHE AN Micro SD Card

1% Micro SD Card FR\IEER281sER28 , AEHEANEM , £ Win32Diskimager-0.9.5-i
nstall.exe Z2Z€ Win32Diskimager , AR EFTH Win32Diskimager.exe &£ U 245X
TS RERINER G UL,

- 13-
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%2 Win32 Disk Imager — O x

Imaze File Device

| | -

2opy| [ IMDE Hash:

Frogress

Version: 0.%.5 Cancel Read Yrite Exit

4-1.THEEE
ERF RSt a RS TFRA,

== mys-zuSev-core.dmg 2021/6/2 17:06 T IMG EEEsciE 3,584,000...

A | ]

**

FEEZ(ND: | rnys-zuSev-coredrmg i . i

FIFHC) R

4-2 THEE

INEGeRGERE Wit ENIZHEIR] |, 2HES |, R Yes"EFFE AT,

-14 -
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"l e
:; - LAda g [

& Confirm overwrite X
Writing to a physical device can corrupt the device.

_ = (Target Device: [H:\] "boot")
Are you sure you want to continue?

4-3.TEHEE
SEEA , KL, EEEUAT SD MRS,
%2 Complete x
,o Write Successful.

4-A THECE

o BREZTIRT I

HBENFeAE , BIRIEALL SD RiFITHERN , ¥ SD RIEAF AR SD <~1& |, AEE
FRIRAVZaMEC switch FFX SW1 Y 1#£F OFF , 24&%! ON , 31&%l OFF , 418%| O
N, RER TF REaER. RGLEB , Bl SD REmMRA.
® IR E petalinux & BB EIR RGM QSPI flash B5)

(1) EELE—SHWER tf BahE |, ¥ petalinux 89 BOOT.bin, image.ub. rootfs.t
ar.gz XHENE tf REIFE— P X (boot DX ) ,

(2) BRARAIEIHED, switch FFx SW1 B 13£%) OFF , 23&%I ON , 31k%l OF
F ., 41%%) ON , I®Ehk TF BRI ;

(3) BABTFENEEXHRI TF & |, B IREFERN 115200 , FFAR LS ;

(4) FEIRESISFHN rootfs SUFZRSF , IHA Linux 51T , A GRS FHAEHT

#update /mnt/sd-mmcblk1p1

BIZASB4E BOOT .bin , image.ub 585 %] QSPI-Flash , 18 rootfs.tar.gz 5| eMMC,

(5) BTG , BHARIEMMETC switch FFX SW1 Y 1 5% ON , 2 5% OF
F ., 3#%%I ON , 4 %% ON , I® &R Qspi flash FatET( , BFHLE , IATLUIEANRERI r
ootfs {FRZ,

-15 -
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4.2. H{E SD RIRRE

HNRHREEFRENTFER | KRR TERTAMEERERITE. B SD RHARY
RAKEERINESRSHRED Flash 1, BASHEIESRETIIZES

> HIFEFHE
{$5A ubuntu RFHEFLER , TEMTZE FIEIR
sudo apt-get install kpartxfdisk mount dosfstools e2fsprogs pv

MIeEEH# M 03-Tools/SDCardUpdate-mys-zuSev.tar.xz ZFiREE| ubuntu R&EH

# tar -xvf SDCardUpdater-mys-zu5ev.tar.xz
#ls

300T.bin CreateSDUpdateImage-myir image.ub

4-5. 31

> BOOT.BIN, image.ub, rootfs.tar.gz : B Petalinux B EIRFRAEINE
> CreateSDUpdatelmage-myir : FHI{ERIZ
> rootfs_update.tar.gz : @& BRRIEFAIRSULERS.

BEiEERm<SRIn Bal5hiiRRE8aIHEIE.
# sudo ./CreateSDUpdatelmage-myir
FIEISFERTEEIIN T,

-16 -
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iN#EHN) . selected partition 1
ype L to list all types): Changed type of partition 'Linux' to 'W35 FAT3Z2'.

or, +sectors or +size{K,M,G,T,P} (1574912-7167999, d
e ‘Linux’' and of size 2.7

- ault 2): Partition type (type L to list all types):
o 'Linux'.

J: The partition table has been altered.

operly with pos or Windows

mage . ub’
/mnt_tmp/rootfs.tar.gz’

4-5. HFELE]

HWEREERIBR TER T — NELEE myir-image-burn-mys-zu5ev.img.gz , iX4™
NHFERTF SD RIS,

> HIE SD IR+
& myir-image-burn-mys-zu5ev.img.gz ¥ 2 windows &%t NHEE LR,

{5 Win32Diskimager.exe %5 myir-image-burn-mys-zubev.img s5&82 tf K. /5
=5 "4.1 #E SD RREER" ETHH "BHRIEXUFS A Micro SD Card” 75A1HME.
> SD IRRTIRERR

BHIEEFR SD IRFRIBAFRIRAY SD &1E , AFBARIRIISEMETL switch FFx
SW1HJ 11k% OFF , 2K%) ON , 31£% OFF , 43k%I ON , IBERL TF EENMER , B
A&z, #RLEIR , BafEs0 SD Card RS RS , AJLAERERBEOEEEITNE |, 3
FEEEEMIEEEN led |T , RRIBFIEIN | IRRTH/G led KTRIRERINME,

YBIREFGE |, B AIRABoED, switch 75 SW1 Y 1 14%] ON , 21%%| OFF , 3
15% ON , 4 8%l ON , iRERL Qspi flash FaftEz\ , EFT LB , FUATLAM gspiflash 122
BaliRF , HANIRSRY rootfs SRS,

-17 -
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5. A{ASPR 256

BIENET BRI EAHA T ETF Petalinux INBEMAEIEITIE MYS-ZUSEV F &
R ENEARFG  HEBRGRIRIFF AR ERERE. BT MYS-ZUSEV #ZIOIRRIERE
ZEREESZMINEEE BN  FIUSSRMBHhRaE—YER., RTEGELNE
5 AE—ERERFELNER | TFENRSENEFRRS QT EE  NEREE
AR , TR ERRlINENASE. XMHEERATAARTER(HRHEACIEEM
E—LHERBENTIE. ZEMN—EFFARARNBEREAFAIET B SRR
HNERDRE | AieEERE SRR EFT FE-.

5.1. Petalinux bsp 7148

Petalinux bsp & BSP, Ahal4a RIS rcsdEfiies. APaLTE
XA R ORI FIEEIELT MYS-ZUSEV #ZOMRISTHEHE | E5IECRE , A
T ES B ONRSEM , petalinux bsp BSHERRBNT :

~<

mys_zu5ev$ tree -L 3

— build

| }— bitbake-cookerdaemon.log
| — bootgen.bif

| — build.log

| F— build.log.old

| F— cache

| | F—bb _codeparser.dat

| | F— bb_persist data.sqlite3

| | F— bb_unihashes.dat

| | Y“—local file_ checksum cache.dat
| F— conf

| — bblayers.conf

| — devtool.conf

| — local.conf

|

|

|

|

— plInxtool.conf

|

|

|

| F—locked-sigs.inc
|

| —sanity info

|

F— sdk-conf-manifest
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| — layers
| — site-config-aarch64-xilinx-linux
| — sysroots
| — version-aarch64-xilinx-linux
| L— workspace
— config.project
— images
L— linux
— bl31.bin
— bl31.elf
— BOOT.BIN
— boot.scr
— Image
— image.ub
— pmufw.elf
— pxelinux.cfg
— rootfs.cpio

|
|
|
|
|
|
|
|
|
|
| — rootfs.cpio.gz
| — rootfs.cpio.gz.u-boot
| — rootfs jffs2
| — rootfs.manifest
| — rootfs.tar.gz
| — system.bit
| — system.dtb
| — u-boot.bin
| — u-boot.elf
| F— vmlinux
| — zyngmp _fsbl.elf
| — zyngmp-gemu-arm.dtb
| — zyngmp-gemu-multiarch-arm.dtb
| L— zyngmp-gemu-multiarch-pmu.dtb
L— project-spec

— attributes
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— configs
| F— busybox
| — config
| F—init-ifupdown
| F—rootfs_config
| L—rootfs_config.old
— hw-description
| —design_1 wrapper.bit
| F— metadata
|  F— psu_init.c
| F— psu_init_gpl.c
|  F— psu_init_gpl.h
| F— psu_init.h
|  F— psu_init.html
|  F— psu_init.tcl
| L— system.xsa
L— meta-user
F— conf
— COPYING.MIT
— README
— recipes-apps
— recipes-bsp

L— recipes-kernel

2 5-1. meta-user ERNA1RA

R S kE A
conf BIEFARRHEERRER
recipes-app B AR AR
recipes-bsp B2 uboot # devicetree FEERIR
recipes-kernel B2 linux RIZINEIR

EHRHITRGBEN  FEERKTHNERERHIBHAIRSS | SHY recipes-bsp &F
73, $aE Linux RFERIPRIZANKENSEINAY recipes-kernel B3 AR N FFERFEHIEY recipes-
app &5

-21 -
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5.2. IRFZIFEINA

R SIFFE(BSP)RE M ANMISHHFEEHIRE. REEHEH-FEERES. BS
P &iFEXIRE LA ERMRREERRR | DURATERE AR AR IRRE
.

BEREEEEAREMER , 11§ BSP 755k Bootloader 3B43F Kernel 335>
F3 MYS-ZUSEV #Z/OiRigiHEI8EH BSP {{IEE]LAEE meta-user Y recipes-bsp 5FIII reci
pes-kernel XM ECTHINE.

recipes-bsp FREE7T u-boot F[] device-tree , X—EB FELHIZOES , 90 DD
R, Clock BU#J#att R 9zR95|1S. EF MYS-ZUSEV MR HESUX ER D RIAE.
recipes-bsp
— device-tree

L— u-boot

recipes-kernel S Linux A% , EELWAZAS.

recipes-kernel/
L— linux

FEERR/REIZ OIRIZ T F=GaRY |, A0FAFIRAVEESK | bootloader B8y EJ AMERL, 14\
EEAEZHT T RAIREIIIF R SRR AN N A ERigt. EEETEEmEA
ERHESNBHFA.
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eal

5.3. #R&k u-boot FIFSEHEH

U-boot B—MHEEIFEFENFIRESISERF , BERKSIS , TEEHERET

|, ERANEN AT 2, AT EEEMIKENEZ(SA http://www.denx.de/wiki/U-Bo
ot/WebHome

5.3.1. {£ petalinux IR T4Ri¥ u-boot

SRAFPERYTF U-boot RINIBZfE | BRTLASER petalinux BHTENMRGRINE., &%
AN

# git add .

# git commit -m "demo”

# git format-patch -1

BRZeRkfE . &7 4 0001-demo.patch , $5iX/ patch $¥£1 2] petalinux FY project-sp
ec/meta-user/recipes-bsp/u-boot/files/ BRT , FAIRFHELE project-spec/meta-user/recipe
s-bsp/u-boot/u-boot-xInx_%.bbappend AFIIANIMTAS , BEIFIRIFE u-boot , FBEE
FEBAHMCRERIFIER,

FILESEXTRAPATHS prepend := "${THISDIR}/files:"

SRC_URI += "file://platform-top.h"

SRC_URI += "file://0001-add-config.patch”
SRC_URI += "file://0002-modify-config.patch"
SRC_URI += "file://0003-reset-ushhub.patch"
SRC_URI += "file://0001-demo.patch”

do_configure append () {
if [ "${U BOOT AUTO_CONFIG}" = "1" ]; then
install ${WORKDIR}/platform-auto.h ${S}/include/configs/
install ${WORKDIR}/platform-top.h ${S}/include/configs/
fi

do_configure append microblaze () {

-23-
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if [ "${U BOOT AUTO CONFIG}" = "1" ]; then
install -d ${B}/source/board/xilinx/microblaze-generic/
install ${WORKDIR}/config.mk ${B}/source/board/xilinx/microblaze-gen
eric/
fi

AR T ap S u-boot,

# petalinux-build -c u-boot -x distclean
# petalinux-build -c u-boot

5.3.2. #{aJEp3dEEER Boot.bin
1) &R boot.bin
FEEE T boot.bin ZBi , BAIFEES AR boot.bin X4 , HUTLATHSEIT &R ¢

# petalinux-package --boot --fsbl images/linux/zyngmp fsbl.elf --u-boot=images
/linux/u-boot.elf --pmufw --atf --fpga images/linux/system.bit --force

2) EAYhEREFR boot.bin

1ZOR RS 7 —HRelFEZS|E s 32M gspiflash , ELHERIA flash BIEE—2> X 9 boot.bi
n %X , Bl/devimtdo,

¥4 AT images/linux/boot.bin BIZ /LR, U £ SD RIENEIFAIRYE | XEXK
{145 boot.bin #ZFMETHFEEHRT , HUTLATapSRIRTEIRIE boot.bin 52RE! gspiflash
&,

# flashcp -v boot.bin /dev/mtd0
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5.4. trEk Kernel ®iFS5HEH

Linux kernel 2 M2 B ARIFFHRERZ , N BAESMAITHRIEERSZE L | Linux kern
el AELRTRBIEME | SSFREIMS |, IZAUERLE , MMU SREZFER | £ Linux
kernel BEERR AR R =K.

MYS-ZU5EV {#RERY linux kRZA7 Linux kernel 5.4.0 kR4,

5.4.1. 7£ Petalinux IRH T %iF Kernel

SRFMESET kernel BYEBZfE |, BAJLUERT petalinux TR MRGRINE. 5%
AN

# git add .
# git commit -m "demo”

# git format-patch -1

IEMZERRE . &7F54 0001-demo.patch , X/ patch #£TZ! petalinux B project-sp
ec/meta-user/recipes-kernel/linux/linux-xinx BT , JAREZETE project-spec/meta-user/
recipes-kernel/linux/linux-xinx_%.bbappend XAAFNIANMTAHE , BEFHTWIF kernel , 5
BERGHATIE SR AR,

SRC_URI += "file://bsp.cfg"

SRC_URI += "file://0001-add-watchdog.patch”
SRC_URI += "file://0002-adv7619-driver.patch"
SRC_URI += "file://0003-mplane.patch”
SRC_URI += "file://0001-demo.patch”

KERNEL FEATURES append = " bsp.cfg"
FILESEXTRAPATHS prepend := "${THISDIR}/${PN}."

12ozenkia , AIRRRIN T an SHaEE kernel,

# petalinux-build -c kernel distclean
# petalinux-build -c kernel

5.4.2. YI{AJEAIHEEFRT Kernel

FBF4RERINZE . 8118 images/linux/image.ub SX{AHBIT LK. U BE(EHN R
EREIF RIRIITIA T s S BN R] SSR E#T
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# flashcp -v image.ub /dev/mtd1
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5.5. Petalinux I B T13iZ FPGA ¥ TE/Y BSP 4

£ MYS_ZUSEV FFAMFTA T #ifd FPGA THEE , B fpga IHEEIEEFAER | #iFE
BEFRIIMNAIEE, A IER petalinux SREEIERETIR |, EpAXINA—EREG, BIK
B2 I

& 5-1 petalinux {932 B 72
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® |2 petalinux FERFEE

LAY RS bsp fEAERNERDE |, IXEEELL 04-Source/Petalinux/mys_zu5ev2020_4
G_core.bsp ARFIEIE,
# petalinux-create -t project -s mys zu5ev2020 4G _core.bsp
# cd mys_zu5ev
® 0l fpga TIE~HMEHXHEIIEERF

BT mys_zu5ev2020_4G_core.bsp RYIRISESS , /SEAVR(FEREELCEN Dt
17. 15 foga THREF=4EAIRE{EHHA SIS design_1_wrapper.xsa ##FNEFSENBERT | gk
LA/home/work/zusev BR 11,

# |s /home/work/zu5ev/design 1 wrapper.xsa
/home/ work/zu5ev /design_1 wrapper.xsa
® Petalinux {5 EBEH X HRIB R
Petalinux }SEEHHEIRSLAFRIBER | petalinux JRiIFRTHS LA HHEASAHRIB R
FRAORR{HHEIAS 4 design_1_wrapper.xsa St petalinux INH, #FA0T :
# petalinux-config --get-hw-description=/home/work/zu5ev
® Petalinux 31T bsp B &

1B TR HEIASEERE , LER petalinux-config B REBRMHA petalinux i
EERE. EFRmEP , JLUREEEH TRE.
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isc/config System Configuration
Arrow keys navigate the menu. <Enter> selects submenus --e> (or empty submenus ----). Highlighted letters are
hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, <?> for Help,
</> for Search. Legend: [*] built—in B excluded <M> module < > module capable
- ZYNQMP Configuration
Linux Components Selection --->
Auto Config Settings --->
-*. sybsystem AUTO Hardware Settings --->
DTG Settings --->
PMUFW Configuration --->
FSBL Configuration --->
ARM Trusted Firmware Configuration --->
FPGA Manager ---=> b
u-boot Configuration ---=
Image Packaging Configuration --->
irmware Version Configuration --->
Yocto Settings --->
< Exit > < Help > < Save > < Load >

5-2 BCESNHE
XBHENEENEEABHSE,

(1) RBWBCE A petalinux BEIECE |, kernel 1 uboot BLENIEENECE |, tHFtEH
1IFshel RS, STFAYIEIR

[*] Device tree autoconfig
[ ] kernel autoconfig
[ ] u-boot autoconfig
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Auto Co - gs
Arrow keys navigate the menu. <Enter> selects submenus > (or empty submenus ----). Highlighted letters are
hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, <?> for Help,
</> for Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

W] Device tree autoconfig)

1 specify a manual device tree include directory
S{STAGING_KERMEL_DIR}/include) Automatic device tree include directory (MO EDIT)
] kernel autoconfig

1 u-boot autoconfig

[
[
(
[
[

< Exit > < Help > < Save > < Load >

5-3 B EI%E

(2)gspi flash EtE&

FLash Settings 1
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <¥> includes, <N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in
[ ] excluded <M> module < > module capable

| M Primary Flash (psu_gspi 8) ---»>
[ ] Advanced Flash Auto Configuration
*** partition @ ***
(boot) name
(6xan0000) =ize
**% partition 1 ***
(kernel) name
(6x1400000) size
**%* partition 2 ***
(data) name
(8x160000) size
**% partition 3 *** h
(bootenv) name
(0x40000) size
**#% partition 4 **»
{) name

< Exit > < Help => < Save > < Load >

5-4 qgspi fic&
NREFEERENEHRAT LIS THSEE

#petalinux-config —c rootfs
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conriguraction =
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*]
built-in [ ] excluded <M> module < > module capable

Filesystem Packages e

Petalinux Package Groups --->
Image Features ---=

apps -

user packages  ----

Petalinux RootFS Settings --->

< Exit > < Help > < Save > < Load >

5-5 B & rootfs
ELANFBEELE qt ThEE , NIEIFEW TELE -

ilesystem Packages —*misc —*gtbase

gtbase g
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in
[ ] excluded <M> module < > module capable

[*] gtbase]
*] gtbase-plugins
*] agtbase-dev
aqtbase-dbg
qtbase-tools
atbase-examples
qtbase-mkspecs

e e i L |
e

* % %

< Exit > < Help > < Save > < Load >

5-6 EcE qt

FoESThka |, BRI LAEEE petalinux INE , thHLE petalinux Ba FEFHEIRIF petalinux
=N
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® Petalinux ¥ bsp /RS
#petalinux-build
TRiETE . IRIEREXT kernel JRIBFNZERNRIDHITIEN , RSB ERBE |
EHRIE petalinux JRES , BLRTLAF4EXIMIRY petalinux S35
® Petalinux £ N#%iEHS

(&2 petalinux FRZGRRS |, Soik A2l petalinux IRE #EY linux JRESEFE T build/tmp/
work/zyngmp_generic-xilinx-linux/linux-xinx/5.4+gitAUTOINC+22b71b4162-r0/linux-zynq

mp_generic-standard-build/ , {24 linux JERS, AEEZERIITSE=44MNT 34 0001-de
mo.patch,
# git add .
# git commit -m "demo”
# git format-patch -1

BN T SUENNAZ petalinux TTE#RY project-spec/meta-user/recipes-kernel/linux/lin
ux-xinx B3R, AREZETE project-spec/meta-user/recipes-kernel/linux/linux-xinx_%.bbap

pend HFIINUTAE , BEHIIF kernel , HESEHFIESHVCIDIRIFEIE,

SRC_URI += "file://bsp.cfg"

SRC_URI += "file://0001-add-watchdog.patch”
SRC_URI += "file://0002-adv7619-driver.patch"
SRC_URI += "file://0003-mplane.patch”
SRC_URI += "file://0001-demo.patch"

KERNEL FEATURES append = " bsp.cfg"
FILESEXTRAPATHS prepend := "${THISDIR}/${PN}."

® Petalinux &38R/
RN TS AR INSEEANR B RNRED,

/include/ "system-conf.dtsi"
#include <dt-bindings/media/xilinx-vip.h>

/4

chosen {

-32-



[ - S
MYIR-MYS-ZU5EV-SW-DG-ZH-L5.4.0 V1.11 MY iR RreEx




MYIR-MYS-ZU5EV-SW-DG-ZH-L5.4.0_V1.11 MY IR KRB

......

Elit , B petalinux FIHEETERY , EFHRIFHEEER petalinux INERIFRE 4.
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6. WAEECIERIEF S

NTEECAFFHIEEGTES |, BEHE 7HRK/REY MYS-ZUSEY FARIRIE M 7 HpLess
B, BRRERAILAEE (MYS-ZUSEV SDK &WmikiE) . fRitZINERIEZERS CPU
RS HFEM , AR MYS-ZUSEV ORISR, EMENBHRFEANTHE | LMET
ARIESCRRAI TN IX L B i T IERRRIBC B FN(E .

6.1. WA IR G FRY
6.1.1. IREIRSEN

FBFAJLATE BSP JRBELIZEE CHIIRERN , REERIESCFRAVEEEIRXT Linux
BEMBTEMAEERENT, 7ELE MYS-ZUSEV Y BSP M ERS haNigERi5IE=E 5
3k, A ERPFAS®E , ARSI TR

2= 6-1 IRENILH5AA

~<

i R il

B zyngmp RIISFHHIEMECE |
zyngmp.dtsi i petalinux Bzh4ERL , BOFNE
X

B35 PS imAIERAECE , A petalinux

dtsi
peN-aEs! TR | EDEMEN.

petalinuxbsp FXIIMZAIECE | B
components/plnx_workspace/d system-conf.dtsi petalinux BEI4ER , BOFINE
evice-tree/device-tree/ X

TREBCE , H petalinux BEIAER ,
system-top.dts

BDFNEL.
| dtsi B2 PLIRAYECE , H petalinux B30
dtsi
P Y, BOFHER.
project-spec/meta- system-user.ditsi Fﬁ*ﬁ?l‘iﬁ%iﬁﬂ’\]ﬁﬂ% . AT ARIESEPR
user/recipes-bsp/device- R BITIZ L.
tree/flles pl-custom ditsi STIRIBSEI PL BN,
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6.1.2. 1ZF A%

Linux NZIR B E—MEIEEN , cBIFEE LA ERIMUIREE
B. H BootlLoader {£i1#45 kernel , kernel I THENTIEFZ AR EIFEFRERHY dev 5144
IX{CRSERE.

FEFNERE N B SRIBEERII— a0 &R , RFETE project-spec/meta-user/recip
es-bsp/device-tree/files BFEFE— dtsi 44 , FARE STE system-user.dtsi FEIE], T

ERIRHIRHFE—MREWFIA— BT mio =] led RITT A,
® fEBR E

# touch user-define.dtsi
SRIGTE system-user.dtsi FELEXMEER

/include/ "system-conf.dtsi"
/include/ "user-define.dtsi"

/4
leds {
compatible = "gpio-leds”;
led1 {
label = "rs485 de";
gpios = <&gpio 12 0>;
linux,default-trigger = "gpio”;
Y
led?2 {
label = "wdt _en";
gpios = <&gpio 33 0>;
linux,default-trigger = "gpio”;
Y
Y
I

® % led Tim

JRIEIR R user-define.dtsi , 11N led 552 , AN TFFI7R -
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/4
gpio-leds {
compatible = “gpio-leds” ;
led3 {
label = "led sys";

gpios = <&gpio 43 0>;
linux,default-trigger = "gpio”;

® EBL S5 IR MFTE AR Z
YREBHCH "project-spec/meta-user/recipes-bsp/device-tree/device-tree.bbappen

d" BRI TR
FILESEXTRAPATHS prepend := "${THISDIR}/files:"

SRC_URI += "file://system-user.dtsi"
SRC_URI += "file://user-define.dtsi"

python () {
if d.getVar("CONFIG_DISABLE"):

d.setVarFlag("do_configure”, "noexec", "1")

export PETALINUX

do_configure append () {
script="${PETALINUX}/etc/hsm/scripts/petalinux_hsm bridge.tcl"
data=${PETALINUX}/etc/hsm/data/
eval xsct -sdx -nodisp ${script} -c ${WORKDIR}/config \
-hdf ${DT FILES PATH}/hardware description.${HDF EXT} -repo ${S} \
-data ${data} -sw ${DT FILES PATH} -o ${DT FILES PATH} -a "soc_mapping"
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6.2. A{AIRIEEAYTEMHECE CPU ThEEE

SCH—NIHEES |HIAIEHIR— N AR AR KSR — , EPEE TR
K, NFEARNTIEESE , ADARRSTEN BN AIRE | MELASTHISRiH#INEE
ERIATIEHISEI,
6.2.1. GPIO EIEERSX

GPIO: General-purpose input/output , JBAN@AEEO , FRALIKREZFE—
SEENSR , LB B IS SREFSRE BT TEAS IR S- 2SR T 2K
B,

GPIO Ft&XiE

GPI0 BB ANHEIT H/REIFERY Datasheet IREWEIASIE ( 01-Document\Datasheet)

CPU\ug1085-zyng-ultrascale-trm.pdf ) 5 MYS_ZU5EV FA&HRAIRIERE] ( 01-Document\
HardwareFiles\Schematic\MYS-ZU5EV-32E4D-EDGE_V11.pdf ) , #BBA0F :

GPIO 9373 78 4~ MIO #1 96 4~ EMIO , B{R&EEH R 01-Document\Datasheet\C
PU\ug1085-zyng-ultrascale-trm.pdf XX#45HY “GeneralPurposel/Q” &1 , BEEHIFEMAN
iiH,

o BAITHEG%.
MIO £ GPIO number=MIO i[5, 5140 MIOO 8 GPIO number g GPIO0 , EMIO
A9 GPIO number = EMIO iz[E + 78 , %0 EMIOO AY GPIO number /3 GPIO78,

6.2.2. 1Z2&FMH5|H GPIO
1) EeEINEEEMJ9 GPIO ThEEsLfHl

IESEAIER PS_MIO43 {EAIE GPIO, NBI{AIEIRSBMERE GPIO , HAEHE
B PIZIRENER.

REMKREM project-spec/meta-user/recipes-bsp/device-tree/file/system-user.dtsi
BRI =BRE],

leds {
compatible = "gpio-leds”;
led1 {
label = "rs485 de";
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6.3. MfAIEA A CERENER

HAIE Kernel BNIRENHECESHER , TTLE Kernel it TER , MISEEIRIE
IRz,
6.3.1. HRP=a){EHMA GPIO &H]

Linux E{ERFHIRRZEE D NAPSHPIES (SEBRZEMAZ ) . BFRSED
T ENFAEFRIENZEE , MBEFOHITURIKIETRZRENER , 835 CPUER
B, FERR. 10 BRE, ATELENARESEHOEIXLER , Rzl EENA
EAHERED - BDRSER.

Shell B—MIHIIRTER , BFR@S1T , AR LEE— SRS T NEERA
B, BN, FR Shell fiA | BEREEAY1IT Shell IAF AT LASCII— N EEARY
Inge , REFRIXL Shel IEREEEHNEFARM T —=E%E., AT HERPMNERSR
g,

ATEHHARTERPASWaER GPIO ERsEHI=FEA S,
> Shell &4
> RGER
> EERREL
1) Shell SCIRE RN

Shell 1=HIEMISERR_E2VER Linux I2MASHHRMEZEOSIIAY | KB AMIFMENR
BE , ATE&E (MYS-ZU5SEV_Linux SR{EFEIERE) 55 3.1 A,
2) EERECINERMEE]

M Linux 4.8 lRAF4a , Linux 5|\ T #HY gpio #EHL T , GPIO FRfigsE. ET"X
HEARF NFRARE . 81 GPIO B /dev' FB— NIRRT gpiochip 324 , 40" /dev/g
piochip0 XtiZ GPIOA, /devigpiochip1 ¥$iz GPIOB &4,

Libgpiod FEERENSCIIA T gpiochip IAT , EF CiES |, FIAFFRESLIL T Libgpio
d, BT —LTENEEZM C API 0, Libgpiod (Library General Purpose Input/Out
put device) IR T TR API (5T A E | ERNRRME T —LLAF=E IR FERIZIE GP
10,

Libgpiod EREAEOEIA :
> gpiodetect - ZIHRFHHIMAIFAE gpiochip , ENIRIETR , 7725F0 GPIO 1781,
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> gpioinfo - FIHFETERT gpiochips RIFRETT. ENIRIRIR. (EAE. M. EHREH
B ANFR.

> gpioget -IEEUERERY GPIO 171E.

> gpioset - IRESER GPIO 1718 , BEMRIFXETSHHERER. AFRRASIE

=
=

> gpiofind - EILEEITRFREY gpiochip BFRFIITRIEE.
> gpiomon - &4F GPIO 17 LIS |, IEEEMREPLEY |, BHAIEMES DEG | 5
ERBNIZEEEREEHE.

BEZiA , aAf&ZE libgpiod JR{HES hitps://qgit.kernel.org/pub/scm/libs/libgpiod/libgpiod.

ait/,
THIBLA MIOAS 1/9184F GPIO BRI C iESRINIBIEHEISLAI (B ESEIR).

//example-gpio.c
#include <errno.h>
#include <fcntl.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <sys/ioctl.h>
#include <unistd.h>
#include <linux/gpio.h>

int main(int argc, char **argv)

{
struct gpiohandle request req;
struct gpiohandle data data;
char chrdev_name[20];
int fd, ret;

strcpy(chrdev_name, "/dev/gpiochipQ");
/* Open device: gpiochip0 for mio43*/

fd = open(chrdev_name, 0);
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if (fd ==-1) {
ret = -errno;
fprintf(stderr, "Failed to open %s\n", chrdev_name);

return ret;

}

/* request GPIO line: mio43 */

req.lineoffsets[0] = 43;

req.flags = GPIOHANDLE REQUEST OUTPUT;
memcpy(req.default values, &data, sizeof(req.default values));
strcpy(reqg.consumer label, "gpio 43");

req.lines = 1;

ret = ioctl(fd, GPIO GET LINEHANDLE IOCTL, &req);
if (ret == -1) {
ret = -errno;
fprintf(stderr,"Failed to issue GET LINEHANDLE IOCTL (%d)\n",ret);
}
if (close(fd) == -1)
perror("Failed to close GPIO character device file");

/* Start GPIO ctr*/
while(1) {
data.values[0] = !data.values[0];
ret = ioctl(req.fd, GPIOHANDLE SET LINE VALUES IOCTL, &data);
if (ret == -1) {
ret = -errno;
fprintf(stderr,"Failed to issue %s (%d)\n", ret);

}
sleep(1);
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/* release line */

ret = close(req.fd);

if (ret == -1) {
perror("Failed to close GPIO LINEHANDLE device file");
ret = -errno;

}

return ret;

1 LR ra#E IE|—1 gpioex.c 34, N SDK IMRIEER AT shell:

# source /opt/petalinux/2020.1/environment-setup-aarch64-xilinx-linux
{EFYRIFan <L $CC RIERFT AT gpiocex,

#$CC -o gpioex gpioex.c

REMREM project-spec/meta-user/recipes-bsp/device-tree/file/system-user.dtsi

BB FFifkia led3 BDE],

......

leds {
compatible = "gpio-leds";
led? {
label = "rs485 de";
gpios = <&gpio 12 0>;
linux,default-trigger = "gpio";
Y
led?2 {
label = "wdt _en";
gpios = <&gpio 33 0>;
linux,default-trigger = "gpio”;
Y
/*
led3 {

label = "led sys";
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gpios = <&gpio 43 0>;
linux,default-trigger = "gpio”;

JRIFEERY image.ub , B tf K image.ub , tf RIBIMEINENERS.

BRITHEIENE | u B8E tf RHEENMRENITFARIBRT | BIAES
i NMAASLHERET , JIUBERISAHRETR] led XTI,

# ./gpioex
3) RFiRASCIR SRS

BFRFRAGAFERFERN—EYREO. AFPEFTLUBTXE SR ZOA%K
RIS FRBAIRMHAYARSS | LEAIR AR LUBIE 4 R GERAERIE R ARSI
. RAXHEGEE XY |, TLABE I MBEXIARSERRER SR RAEIR EER =,

MIO43 {F3 gpio-leds FIZHEERT , BT LABITIRNE =R R ERIH TR SR AE
/8

/*****************************************************************************

* Copyright (c) 2014-2017 MYIR Tech Ltd.

* File: led-test.c

* Date: 2014/11/3

*  Author: Kevin Su

* Description: A demo program to show how to control leds from user-space.

*/

#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <fcntl.h>
#include <string.h>
#include <signal.h>
#include <linux/input.h>
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#define DEBUG 1

#define ERR_ MSG(fmt, args...)  fprintf(stderr, fmt, ##args)
#ifdef DEBUG

#define DBG_MSG(fmt, args...) fprintf(stdout, fmt, ##args)
#else

#define DBG_MSG(fmt, args...)
#endif

#define LED DIR "/sys/class/leds/led sys/"
#define NAME_MAX LENGTH 64
#define LED DELAY US  (100*1000)

#define ARRAY _SIZE(x) (sizeof(x)/sizeof(x[0]))

#define BITS MASK(num) ((1<<num) - 1)

typedef struct led ctrl s {
char name[NAME_MAX LENGTH];
char brightnessINAME_MAX LENGTH];
char trigger[NAME_MAX_LENGTH]J;
char trigger backup[NAME _MAX LENGTH];
int state;
int initialized;

}led ctrl t;

static led _ctrl tleds[] = {
/* name, brightness, trigger, trigger str, state, initialized */
{"led _sys", LED_DIR "brightness", LED DIR "trigger", "", 0, 0},

static int led_set_trigger(led ctrl t *led, const char *trigger)
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/* read back string with format like: "none cpul cpu?2 [heartbeat] nand" */
ret = read(fd, tmp, sizeof(tmp));
if (ret <= 0){

ERR_MSG("Read %s failed\n", led->trigger);

close(fd);

return -1;

}
close(fd);

/* find trigger from read back string, which is inside "[]" */
ptr[0] = strchr(tmp, '[');
if (ptr(0]) {
ptr[0] +=T1;
ptr[1] = strchr(ptr[0], 'T');
if (ptr[1]) {
*ptr(1] = "\07;
} else {
ERR_MSG("[%s] Can not find trigger in %s\n", led->name, tmp);
return -1;
}
strcpy(trigger, ptr[0]);
} else {
ERR_MSG("[%s] Can not find trigger in %s\n", led->name, tmp);
return -1;

DBG_MSG("[%8s] Get trigger: '%s"\n",
led->name,

trigger);

return O;
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led set brightness(&leds]i], 0);
led set trigger(&leds[i], leds][i].trigger _backup);

/* Will be called if SIGINT(Ctrl+C) and SIGTERM(simple kill) signal is received */
static void signal_callback(int num)
{

led restore();

exit(hnum);

int main(int argc, const char *argv[])
{
/* Open button device */
if(led_init()) {
led restore();
return -1;

/* Register SIGINT(Ctrl+C) and SIGTERM(simple kill) signal and signal handl|
er*/

signal(SIGINT, signal_callback);

signal(SIGTERM, signal_callback);

for () {
if (leds[0].state == 0) { /* if already ON, do nothing */
leds[0].state = 1;
led set brightness(&leds[0], leds[0].state);
} else { /* this led should be turn OFF */
leds[0].state = O;
led set brightness(&leds[0], leds[0].state);
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}
usleep(LED_DELAY_US);

led restore();

return O;

B EIAMCREFE N EI— led-test.c 324 , NINEL SDK IR EEI=AT shell:
# source /opt/petalinux/2020.1/environment-setup-aarch64-xilinx-linux
{EFRYRIFan < $CC BIAERAI AT led-test,
# $CC -o led-test led-test.c

REMREM project-spec/meta-user/recipes-bsp/device-tree/file/system-user.dtsi

EBfcE led3 RPA],

......

leds {
compatible = "gpio-leds";
led? {
label = "rs485 de";
gpios = <&gpio 12 0>;
linux,default-trigger = "gpio";
Y
led?2 {
label = "wdt _en";
gpios = <&gpio 33 0>;
linux,default-trigger = "gpio”;
Y
led3 {

label = "led sys";
gpios = <&gpio 43 0>;
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linux,default-trigger = "gpio”;

......

JRIFHERL image.ub , Bl tf <4 image.ub , tf RBIMESEHRS.
BAHITEETIME |, u BEE tf REERNERENEFARNERT |, BIaEER
i MNTS I BT,
# /led-test

JLABRISIREZHY led KTIANE.
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7. FPGA PL I1geRY linux R 761

BERAIE foga HLHAY PLINEE , SEXE SIS A 8EIER(EH PLIIEE, AFELL axi
-uartlite ip #9151 , A FPGA PL IDEERY linux R FERAR.

7.1. axi-uartlite FA Petalinux FR{4SEIiTREE
® LM THEE RIS BT :
(1) &3 Eh bsp &
(2) BeERIZIZEN
(3) BLERZERE]
(4 ) petalinux 4g1F
(5) Wi PL AYtEERINEE
® N Efl bsp &

1552 05-ProgrammableLogic_Source/axi_uartlite.rar 7~f5 TFE4E AT design_1_
wrapper.xsa ¥& I £ B &/home/work/vivadoxsa/#

# petalinux-create -t project -s mys zu5ev2020 4G _core.bsp
# petalinux-config --get-hw-description=/home/work/vivadoxsa/

o fil E N#xig &
BCE petalinux §7 project-spec/meta-user/recipes-bsp/device-tree/files/system-user.d

tsi RSN T

/include/ "system-conf.dtsi"
#include <dt-bindings/media/xilinx-vip.h>

/4
chosen {
bootargs = "console=ttyPS0,115200 earlyprintk root=/dev/mmcblk1p2 r
w rootwait clk _ignore unused";
stdout-path = "serial0:115200n8";
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Y
&sdhciO {
no-1-8-v;
Y
&sdhci1 {
disable-wp;
no-1-8-v;
Y
&qgspi {
flash@0 {
compatible = "m25p80";
#address-cells = <1>;
#size-cells = <1>;
reg = <0x0>;
spi-tx-bus-width = <1>;
spi-rx-bus-width = <4>;
spi-max-frequency = <54000000>;
Y
I

Petalinux £ BzI4ER, axi vartlite B BMECE {4 components/pinx_workspace/dev
ice-tree/device-tree/pl.dtsi {1 :

/*

* CAUTION: This file is automatically generated by Xilinx.
* Version:

* Today is: Fri Jun 11 08:34:40 2021

*/

/4
amba_pl: amba_pl@0 {
#address-cells = <2>;
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#size-cells = <2>;

compatible = "simple-bus";

ranges ;

axi_uartlite 0: serial@80000000 {
clock-names = "s axi_aclk”;
clocks = <&zyngmp clk 71>;
compatible = "xInx,axi-uartlite-2.0", "xInx,xps-uartlite-1.00.a";
current-speed = <115200>;
device type = "serial";
interrupt-names = "interrupt”;
interrupt-parent = <&agic>;
interrupts = <0 89 1>;
port-number = <1>;
reg = <0x0 0x80000000 0x0 0x10000>;
xInx,baudrate = <0x1c200>;
xInx,data-bits = <0x8>;
xIlnx,odd-parity = <0x0>;
xInx,s-axi-aclk-freq-hz-d = "99.999001";
xInx,use-parity = <0x0>;

NIZR BN E LB BT,
o fit ENEIEEN
BERZIRSEN , WP ELEE T axi vartlite IXz]],

# petalinux-config -c kernel
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;asan

fengyong@Ffengyong-X550JX: ~/zynq7000/fz5vitis/DVDtest/linux-xlnx-mpsoc

.config - Linux/arm64 5.4.0 Kernel Configuration
> Device Drivers > Character devices > Serial drivers
Serial drivers
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are
hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, <?> for
Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

< > “upport for Synopsys DesignWare 8258 quirks
[ 1 ralink RT288x/RT305x/RT3662/RT3883 serial port support
<*> Devicetree based probing for 8250 ports

*%% Non-8250 serial port support ***
< > ARM AMBA PLO10 serial port support
< > ARM AMBA PLO®11 serial port support
[]

carly console using ARM semihosting
< > MAX3100 support
<*> MAX310X support
K Jilinx uartlite sertal port support
[*] support for console on Xilinx uvartlite serial port
< > Digi International NEO and Classic PCI Support
< > SiFive UART support
< > SCCNXP serial port support
< > SC16I57xx serial support
< > Altera JTAG UART support
< > Altera UART support
< > SPI protocol driver for Infineon 6x60 modem (EXPERIMENTAL)

< Exit > < Help = < Save > < Load >

7-1 WiZECE
® Petalinux 4&i¥

# petalinux-build
® MK PL BIHRIRIN&E
MR PL AOKRERINAE , 7ERRME L |, BL2E RS232 , B MYS_ZUSEV FF&RHRAY J12 12
O, WA e UABESE J12 220189 1 BIFD 3 fiPREhs |, SirTLAE— 3k LidtiT RS232 19
W7,
Rs232 FUHFRACRB T -

#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <termios.h>
#include <errno.h>
#include <getopt.h>
#include <string.h>
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#define FALSE 1
#define TRUE O

char *recchr="We received:\\"";
void print_usage();

int speed_arr[] = {
B921600, B460800, B230400, B115200, B57600, B38400, B19200,
B9600, B4800, B2400, B1200, B300,

int name_arr[] = {
921600, 460800, 230400, 115200, 57600, 38400, 19200,
9600, 4800, 2400, 1200, 300,

void set speed(int fd, int speed)
{
int i
int status;
struct termiosOpt;
tcgetattr(fd, &Opt);

for (i=0; i<sizeof(speed arr) / sizeof(int); i++) {
if (speed == name arr[i]) {
tcflush(fd, TCIOFLUSH);
cfsetispeed(&Opt, speed_arrli]);
cfsetospeed(&Opt, speed arrli]);
status = tcsetattr(fd, TCSANOW, &Opt);
if (status!= 0)
perror("tcsetattr fd1");
return;
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}
tcflush(fd, TCIOFLUSH);

if (i == 12){
printf("\tSorry, please set the correct baud rate!\n\n");
print_usage(stderr, 1);

/*
*@brief REBOEWEN , FILAAIREEN
*@param fd 28 int FJFFRIEOHDHE
*@param databits 258! int #UE BUER 7 5& 8
*@param stopbits 258 int {SIEAEVER 1 50 2
*@param parity 28 int JEORBLEBYEAN,E, O, S

*/

int set_Parity(int fd,intdatabits,intstopbits,int parity)

{
struct termios options;
if (tcgetattr( fd,&options) != 0) {

perror("SetupSerial 1");
return(FALSE);
}
options.c cflag&= ~CSIZE ;
switch (databits) /*IZEHIRAIEL/ {
case 7:
options.c cflag |= CS7;
break;
case 8:
options.c_cflag |= CS8;
break;
default:
fprintf(stderr,"Unsupported data size\n");
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return (FALSE);

switch (parity) {

case 'n"

case 'N"
options.c cflag&= ~PARENB; /* Clear parity enable */
options.c_iflag&= ~INPCK; /* Enable parity checking */

break;

case 'o"

case 'O"
options.c_cflag |= (PARODD | PARENB); /* &5 AZFRE*/
options.c_iflag |= INPCK; /* Disnable parity checking */

break;

case 'e".

case 'E":

options.c_cflag |[= PARENB; /* Enable parity */
options.c cflag&= ~PARODD; /* #&#/9{BREG*/
options.c_iflag |= INPCK;  /* Disnable parity checking */
break;
case 'S"
case 's": /*as no parity*/
options.c cflag&= ~PARENB;
options.c cflag&= ~CSTOPB;
break;
default:
fprintf(stderr,"Unsupported parity\n");
return (FALSE);
}
/¥ REFLIERL %/
switch (stopbits) {
case 1:
options.c_cflag&= ~CSTOPB;
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/*~k

*/

break;
case 2:
options.c_cflag |= CSTOPB;
break;
default:
fprintf(stderr,"Unsupported stop bits\n");
return (FALSE);
}
/* Set input parity option */
if (parity !'="n")
options.c_iflag |= INPCK;
options.c_cc[VTIME] = 150; // 15 seconds
options.c_cc[VMIN] = 0;

options.c_Iflag&= ~(ECHO | ICANON);

tcflush(fd, TCIFLUSH); /* Update the options and do it NOW */
if (tcsetattr(fd, TCSANOW, &options) != 0) {
perror("SetupSerial 3");

return (FALSE);

}
return (TRUE);

*@breif ¥JFFEO

int OpenDev(char *Dev)

{

int fd = open( Dev, O_RDWR ); //| O_NOCTTY | O_NDELAY
if (-1 == fd) { /RELUENEL/

perror("Can't Open Serial Port");

return -1;
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} else
return fd;

/* The name of this program */
const char * program_name;

/* Prints usage information for this program to STREAM (typically
* stdout or stderr), and exit the program with EXIT CODE. Does not

* return.

*/

void print_usage (FILE *stream, int exit_code)
{
fprintf(stream, "Usage: %s option [ dev... ] \n", program_name);
fprintf(stream,
"\t-h --help Display this usage information.\n"
"\t-d --device The device ttyS[0-3] or ttySCMA[0-1]\n"
"\t-b --baudrate Set the baud rate you can select\n"
"\t [230400, 115200, 57600, 38400, 19200, 9600, 4800, 2400, 120
0, 300]\n"
"\t-s --string Write the device data\n");

exit(exit_code);

/*
*@breif main()
*/
int main(int argc, char *argv[])

{
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LL);

int fd, next option, havearg = 0;
char *device;

int i=0,j=0;

int nread; /* Read the counts of data */
char buff[512]; /* Recvice data buffer */
pid_tpid;

char *xmit = "1234567890"; /* Default send data */
int speed, send mode = 0;
const char *const short_options = "hd:s:b:m:";

const struct option long_options[] = {
{ "help”, 0, NULL, 'h'},
{ "device", 1, NULL, 'd},
{ "string", 1, NULL, 's'},
{ "baudrate”, 1, NULL, 'b'},
{ "send/recv mode", 0, NULL, 'm'},
{ NULL, 0O, NULL, 0 }

program_name = argv[0];

do {
next option = getopt long (argc, argv, short options, long options, NU

switch (next_option) {
case 'h":
print_usage (stdout, 0);
case 'd"
device = optarg;
havearg = 1;
break;
case 'b"
speed = atoi(optarg);
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pid = fork();

if (pid< 0) {
fprintf(stderr, "Error in fork'\n");
} else if (pid == 0){

#endif
if (send_mode){
while(1) {
printf("%s SEND: %s\n",device, xmit);
write(fd, xmit, strlen(xmit));
sleep(1);
i++;
}
}else {
while(1) {
nread = read(fd, buff, sizeof(buff));
if (nread> 0) {
buff[nread] = "\0’;
printf("%s RECV[%d]: %s\n", device, nread, buff);
}
}
}
close(fd);
exit(0);
}

RERX N mFETH

# source /opt/petalinux/2020.1/environment-setup-aarch64-xilinx-linux
JRIF RS232 BMHTER

# $CC -0 uart_test uart _test.c

ERmIFE AT HITIER vart_test EUIL, axi uartlite FITHEE.

-64 -



MYIR-MYS-ZUSEV-SW-DG-ZH-L5.4.0_V1.11 MIYi R ﬁz}}r%u ea

# Juart_test -d /dev/ttyUL1 -b 115200 -m 0 &

# Juart_test -d /dev/ttyUL1 -b 115200 -m 1
/dev/ttyUL2 SEND: 1234567890
/dev/ttyUL2 RECV[1]: 1
/dev/ttyUL2 RECV[1]: 2
/dev/ttyUL2 RECV[1]: 3
/dev/ttyUL2 RECV[1]: 4
/dev/ttyUL2 RECV[1]: 5
/dev/ttyUL2 RECV[1]: 6
/dev/ttyUL2 RECV[1]: 7
/dev/ttyUL2 RECV[1]: 8
/dev/ttyUL2 RECV[1]: 9
/dev/ttyUL2 RECV[1]: O
/dev/ttyUL2 SEND: 1234567890
/dev/ttyUL2 RECV[1]: 1
/dev/ttyUL2 RECV[1]: 2
/dev/ttyUL2 RECV[1]: 3
/dev/ttyUL2 RECV[1]: 4
/dev/ttyUL2 RECV[1]: 5
/dev/ttyUL2 RECV[1]: 6
/dev/ttyUL2 RECV[1]: 7
/dev/ttyUL2 RECV[1]: 8
/dev/ttyUL2 RECV[1]: 9
/dev/ttyUL2 RECV[1]: O

BITURAMS R LAEE axi vartlite SRIEBIIER | RIZAIESIEESERIE!.
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8. WA FINERIR A

Linux N RV IEEE D AR NNER |, FEARRAM BRAIEERENER. FFAREIR
AT LME R /RIS I RY SDK XA MmEIFRIN A T32 X imiE , Afeimteis EIB
ETHITN. Er-EPENRFEANRRSES XM | WEERE.

8.1. BEF Makefile RIRZFH

Makefile HSLRUE— N , BEEEN 7T —EFIBIREMAN , BieR 7RG a4%R
EHNFEER | Makefile —BEYF , REE— make ;< , BN IESEBmE , IR
KRS THRHEFFRIMER., A& Linux 2T , AEER% , IRah , KA , Makefile
B2 T EBAIRLA.

make B2— P arS LR , MR makefile PESHIaS TR, BRLIERFT
FREET NARBES | 1T make BT , make £1E4BIRIB R TS Makefile (or makefi
le) XA, WATXIRIAVIERIE. make SBEHAVFIBIRIEERREIT TR , M
BEFRIEE AR,

THPELA— NSRRI (1 MYS-ZUSEV Fr&tr Escilissl LED ¥TF% ) kbR
Makfile B94RE5 make AUHITIZFE, Makefile BEEESR—EHNI,

~<

target ... : prerequisites ...
command

> target BJLAR— object file(BHr3f4) , BEJLAR—IMTIUYE | IFATLAR—MRE
(label) .
> prerequisites HLEBAMIL target FR ZAI3 4 EZ BT,
» command 272 make FEHRITAIGH S,
TARGET = $(notdir $(CURDIR))
objs := $(patsubst %c, %0, $(shell Is *.c))
$(TARGET) test:$(objs)

$(CC) -0 $@ $~
%.0:%.c

$(CC) -c-o $@ $<
clean:

rm -f $(TARGET) test *.all *.0

${CC} -1 . -c gpioctrl.c
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> $(notdir $(path)) : FE path BRERERESR  RBEHRIHRS |, Lt
B Makefile BF//home/examples/gpioapp , T AME A TARGET =

gpioapp
> $(patsubst pattern, replacement,text)

: FA replacement &i text PSS

& "pattern” B9=4F , W$(patsubst %c, %o, $(shell Is *.c)) , FTrsLHIH

SRIERESR9.c B | AISRAESR79.0

> CC: CYmi¥EEEIR

> CXX: C++UmiREERIE R

> clean: 2—1MUERIBER
gpioctrl.c SCTACABLAT :

//gpioctrl.c

#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <unistd.h>
#include <stdio.h>
#include <string.h>

/*
* /gpioctrl /sys/class/leds/led sys on
* /gpioctrl /sys/class/leds/led sys off
*/
int main(int argc, char **argv)
{

int fd;

char status;

/* 1. FIESEL */
if (argc = 3)
{

printf("Usage: %s <dev><on | off>\n", argv[0]);

return -1;
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MNE—1 o SHERAILIESR | ERRESREETIRERMASTENR CC REHEL
HYmIERR.

& gpioapp_test AJHATIHEITMNES , u BEE tf REEMNENRFRRIIER
T
# ./gpioapp_test /sys/class/leds/led sys/brightness on
# ./gpioapp_test /sys/class/leds/led sys/brightness off

£ MYS-ZUSEV FFAIRAIE=HEMI%5E55RY LED KTFFX.
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8.2. &F Qt RIRIF

Qt E—NMEFENEFMBHAER , NBAEARRTIREFIEE L | EIRER
BN AR AL %R, MYS-ZUSEV A Qt 5.13.2 i ATR A A. £ Qt A A
, HEFFEEA QtCreator EERYFFAINME |, BJLATE Linux PC ™A Qt WA , Btz
FRIF T AIRAY ARM ZR{GFERF.

1) QtCreator &ESEH

M QT EMEL MYIR B 83K qtcreator 2258, QT B TE : http://download.qt.io/
development releases/qgtcreator/4.1/4.1.0-rc1/,

QtCreator B E—N_HFHIRRR | EIENITM A LSS RS /qt-creator-opensour
ce-linux-x86_64-4.1.0-rc1.run BT , INFTIRELESHEFHERSENEPIIY (MYS
-ZUSEV_QT MFAEEIE) .
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8.3. NFfEFHFBREN
1) RiFTERRTE Petalinux RYECE

BERNNNAXEELMAVEED , XEBa LAERS S LI, FELA—MER
Sv—a FTP IRE M A AHIRBBIEER Petalinux 19326 S5 EMN BARNAEFESE | X
B FTP IRSBTERFREIEFHER Proftod , B MNhRANRRSAITF ftp:/ftp.proftpd.org/distrib

[source/,

EERNMNLFFRE— M Z A, FlJATLAEPetalinuxB28E
components/yocto/layerssPEX B R B EE RUNAESS  BEXRZENT :

# find components/yocto/layers —name proftpd

A1t LATE OpenEmbedded B A MILEZE| ( http:/layers.openembedded.org/l
ayerindex/branch/master/layers/ ) P EXREAE RSB XN BRIESS .

ATEREANORBIE FTP IREZEIBisesrIGE. BIEER Petalinux ERILE
2171 proftpd NBEC S , RARIZERNEIRRE GRS, TEHFMEEAEFRIBETE.
® 5% Petalinux Y proftpd Bt /5

# find components/yocto/layers-name proftpd
components/yocto/layers/meta-openembedded/meta-networking/recipes-daem
ons/proftpd
iF ¢ IXEALIEE Petalinux IE FEZFAE proftpd BL/5.
® iTH proftpd B X #A%
fE<plnx-proj-root>/project-spec/meta-user/conf/user-rootfsconfig ;ZwIN—T :
CONFIG_proftpd
#AJSTE rootfs RYBCE H{3ERE proftpd:
# petalinux-config -c rootfs
1554% user packages ->proftpd,
® EHERR
# petalinux-build
® IRRHFHRIK
ARG | FEFRRREGFHES proftpd [RFERIETT !
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# ps -axu | grep proftpd

nobody 673 0.0 0.1 3256 13367 Ss 07:49 0:00 proftpd: (accepting con
nections)

root 741 0.0 0.0 2020 424 ttyPSO S+ 07:50 0:00 grep proftpd

XE#NFEBA— T FTP BIMKFIRE, FTP ZFima =fRRERIKF , S3IAES
MK, E@MKFF0 root MK,
® EZKF

FAF&A ftp , AREERERN , APERETULIESZRS/var/lib/ftp BER TTHARZE |
INSBEBRIR. AFRAEBIARZE var/lib/fto BR , FRAEERFEERSE FoiE
— NERvarllib/ftp, I TREARIEH meta-openembbed, FAITETLUEIL S proftpd BLA 5
10 Append 3244 “proftpd_%.bbappend” 3StIi/var/lib/ftp B REIEIEE.

do_install append() {
install -m 755 -d ${D}/var/lib/${FTPUSER}
chownftp:ftp ${D}/var/lib/${FTPUSER}

“REEYFAY proftpd_%.bbappend” FEEKNEZ meta-user TEHY recipes-daemons\prof
tpd B3R,
o LEMKF

£ BfrHles L{ER useradd 1 passwd s AT LAGIEZZBAR , FRERFERZ
& BERmEALGRIZEEKFEREIZAFI HOME BR. Petalinux BIASBIE—
/PﬁiF‘%ﬂJ 3199 petalinux RIEEKS.

® root

WNRFEF Y root IKFER FTP RSeS| TESCIEMUetc/proftpd.conf X4 |, 134
g IN—4{TECE "RootLogin on", SItEIRT , BFEEN root IKFIREZRS , EB/F proftpd
RS 2ZE . ZFumtELUER root Ik EREIEFEE L,

# /etc/init.d/proftpd restart

. (& /etc/proftpd.conf {F8E root A EFRNHF M ERY , XTF/etc/proftpd.conf BY
Ey@ﬂg , =1 http://www.proftpd.org/docs/example-conf.html,

2) LMEAERNBRN
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ART3FELA proftpd Bei B MNBC S RS EE M BRI e B o 7 SCIiE
B R5. proftpd Bo/53F petalinux IE components/yocto/layers/meta-openemb
edded/meta-networking/recipes-daemons/proftpd , BREMEUT.

— files

| }— basic.conf.patch
| F— build_fixup.patch
| }— close-RequireValidShell-check.patch
| }— contrib.patch
| F— default

| }— proftpd-basic.init
| L— proftpd.service
L— proftpd 1.3.6.bb

1 directory, 8 files
> proftpd_1.3.6.bb J9tg proftpd ARSZHIECTS
> proftpd.service AFHBEBoRS
> proftpd-basic.init J3 proftpd HIEEHEIZA

proftpd_1.3.6.bb Bg75H$EE 7 3REX proftpd RSSIZFAVRAIBESZLAR EHXAZIRAR
ARY—LEAN T 32

SRC_URI = "ftp://ftp.proftpd.org/distrib/source/${BPN}-${PV}.tar.gz \

file://basic.conf.patch \

file://proftpd-basic.init \

file://default \

file://close-RequireValidShell-check.patch \
file://contrib.patch \

file://build_fixup.patch \

file://proftpd.service \

EeAAEE T proftpd BIEEE ( do_configure JF1Zc3E19#2 ( do_install ) :

# proftpd uses libltdl which currently makes configuring using
# autotools.bbclass a pain...
do_configure () {
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install -m 0755 ${STAGING DATADIR NATIVE}/gnu-config/config.guess ${S}
install -m 0755 ${STAGING DATADIR _NATIVE}/gnu-config/config.sub ${S}

oe_runconf
cp ${STAGING BINDIR CROSS}/${HOST SYS}-libtool ${S}/libtool

FTPUSER = "ftp"
FTPGROUP = "ftp"

do _install () {
oe _runmake DESTDIR=${D} install
rmdir ${D}${libdir}/proftpd ${D}${datadir}/locale
[ -d ${D}${libexecdir} ]&&rmdir ${D}${libexecdir}
sed -i '/ *User[ \t]*/s/ftp/${FTPUSER}/" ${D}${sysconfdir}/proftpd.conf
sed -i '/ *Group[ \t]*/s/ftp/${FTPGROUP}/* ${D}${sysconfdir}/proftpd.conf
install -d ${D}${sysconfdir}/init.d
install -m 0755 ${WORKDIR}/proftpd-basic.init ${D}${sysconfdir}/init.d/proftpd
sed -i 's!/usr/sbin/!${sbindir}/!g' ${D}${sysconfdir}/init.d/proftpd
sed -i 's!/etc/!${sysconfdir}/!g' ${D}${sysconfdir}/init.d/proftpd
sed -i 's!/var/!${localstatedir}/!g' ${D}${sysconfdir}/init.d/proftpd
sed -i 'sI"PATH=*IPATH=${base_sbindir}:${base_bindir}:${sbindir}:${bindir}!"
${D}${sysconfdir}/init.d/proftpd

install -d ${D}${sysconfdir}/default
install -m 0755 ${WORKDIR}/default ${D}${sysconfdir}/default/proftpd

# create the pub directory
mkdir -p ${D}/home/${FTPUSER}/pub/
chown -R ${FTPUSER}:${FTPGROUP} ${D}/home/${FTPUSER}/pub
if ${@bb.utils.contains('DISTRO_FEATURES', 'pam’, 'true’, 'false’, d)}; then
# installproftpd pam configuration
install -d ${D}${sysconfdir}/pam.d

-74 -

=

aReal



MYIR-MYS-ZU5EV-SW-DG-ZH-L5.4.0_V1.11 MY IR RinE=

install -m 644 ${S}/contrib/dist/rpm/ftp.pamd ${D}${sysconfdir}/pam.d/proft
pd

sed -i '/ftpusers/d' ${D}${sysconfdir}/pam.d/proftpd

# specify the user Authentication config

sed -i '/*MaxInstances/a\AuthPAM on\nAuthPAMConfigproft
pd'\

${D}${sysconfdir}/proftpd.conf
fi

install -d ${D}/${systemd_unitdir}/system
install -m 644 ${WORKDIR}/proftpd.service ${D}/${systemd unitdir}/system
sed -e 's, @BASE_SBINDIR@,${base_sbindir},g' \

-e 's, @SYSCONFDIR@, ${sysconfdir},g" \

-e 's, @SBINDIR@, ${sbindir},g" \

-i ${D}${systemd_unitdir}/system/* service

sed -e 's|--sysroot=${STAGING_DIR HOST}||g" \
-e 's|${STAGING DIR NATIVE}||g" \
-e 's|-fdebug-prefix-map=[* 1*||g" \
-e 's|-fmacro-prefix-map=[~ 1*||g' \
-i ${D}/${bindir}/prxs

# ftpmailperl script, which reads the proftpd log file and sends

# automatic email notifications once an upload finishs,

# depends on an old perlMail::Sendmail

# The Mail::Sendmail has not been maintained for almost 10 years
# Other distribution not ship with ftpmail, so do the same to

# avoid confusion about having it fails to run

rm -rf ${D}${bindir}/ftpmail

rm -rf ${D}${mandir}/man1/ftpmail.1

XFNEREIIT R BitBake FEIIFERY config Fl install (EEZ(THESHESEE , &)
https://docs.yoctoproject.org/ref-manual/tasks.html),
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SRIBEIERRA init (FA¥IRUEIREF RS |, init — Linux RETEMEHRISE
& BHT I REMIRSEESS | 15179 PID 1 AREEMEERER.

Proftpd IRSZAIFFHN B BENIRSZ 14 proftpd-basic.init RSN :
#!/bin/sh

### BEGIN INIT INFO

# Provides: proftpd

# Required-Start:  $remote fs $syslog $local fs $network
# Required-Stop:  $remote fs $syslog $local fs $network
# Should-Start:  $named

# Should-Stop: ~ $named

# Default-Start: 2345

# Default-Stop: 016

# Short-Description: Starts ProFTPD daemon

# Description: This script runs the FTP service offered
# by the ProFTPD daemon

### END INIT INFO

# Start the proftpd FTP daemon.

PATH=/bin:/usr/bin:/sbin:/usr/sbin
DAEMON=/usr/sbin/proftpd
NAME=proftpd

# Defaults

RUN="no"

OPTIONS=""
CONFIG_FILE=/etc/proftpd.conf

PIDFILE="grep -i '*pidfile' $CONFIG_FILE|awk '{ print $2 }"
if [ "x$PIDFILE" = "x" ];
then

PIDFILE=/var/run/proftpd.pid

-76 -



MYIR-MYS-ZU5EV-SW-DG-ZH-L5.4.0_V1.11 MYIiIR kn®EF
fi

# Read config (will override defaults)
[ -r /etc/default/proftpd ] && . /etc/default/proftpd

trap "" 1
trap "" 15

test -f $DAEMON || exit 0
. /etc/init.d/functions

#
# Servertype could be inetd|standalone|none.
# In all cases check against inetd and xinetd support.
#
if | egrep -qi "~ [[:space:]]*ServerType.*standalone" $CONFIG FILE
then
if egrep -qi "server[[:space:]]*=[[:space:]]*/usr/sbin/proftpd" /etc/xinetd.conf 2>
/dev/null ||\
egrep -qi "server[[:space:]]*=[[:space:]]*/usr/sbin/proftpd" /etc/xinetd.d/* 2>/
dev/null ||\
egrep -qi "Mtp.*/usr/sbin/proftpd" /etc/inetd.conf 2>/dev/null
then

RUN="no"
INETD="yes"
else
if  egrep -qi "~ [[:space:]]*ServerType.*inetd" $CONFIG_FILE
then
RUN="yes"
INETD="no"
else
RUN="no"
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start)
if [ "x$RUN" = "xyes" ]; then
start
else
if [ "x$INETD" = "xyes" ] ; then
echo "ProFTPD is started from inetd/xinetd."
inetd check
else
echo "ProFTPD warning: cannot start neither in standalone nor in inetd/
xinetd mode. Check your configuration.”
fi
fi

.o
n

force-start)
if [ "x$INETD" = "xyes" ]; then
echo "Warning: ProFTPD is started from inetd/xinetd (trying to start anywa
y)."
inetd check
fi
start

.o
n

stop)
if [ "x$RUN" = "xyes" ] ; then
signal stop 0
else
if [ "x$INETD" = "xyes" ] ; then
echo "ProFTPD is started from inetd/xinetd."
inetd check
else
echo "ProFTPD warning: cannot start neither in standalone nor in inetd/
xinetd mode. Check your configuration.”
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status)
if [ "x$INETD" = "xyes" ] ; then
echo "ProFTPD is started from inetd/xinetd."
inetd check
exit 0
else
if [ -f "$PIDFILE" ]; then
pid=$(cat $PIDFILE)
else
pid="x"
fi
if [ ‘pidof proftpd|grep "$pid"|wc -I' -ne 0] ; then
echo "ProFTPD is started in standalone mode, currently running."
exit 0
else
echo "ProFTPD is started in standalone mode, currently not running."
exit 3
fi
fi

.o
n

check-config)
$DAEMON -t >/dev/null && echo "ProFTPD configuration OK" && exit 0
exit 1

.o
n

*)
echo "Usage: /etc/init.d/$NAME {start|status|force-start|stop|force-stop|reloa
d|restart|force-reload|check-config}”
exit 1

esac
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exit 0
> start() 2B RS ITHITIIREL.
> stop()RERRFSIHATAIREL,
> restart()REBIRSAITHITHIREL.
> status()EEIHERSEHIITAOREL.

BRERINIECHRENMER , aTS% UG1144 15 8 =TI "Application Auto R

un at Startup” /N7,
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8.4. NRERFRGI
HEPRETERANERER , BRLARRREEMTF 04_Sources\Example HRH.
8.4.1. CAN RRGI

CAN UK FEZEFBR MYS_ZUSEV #rFHY can ZOXHERN,
B 04_Sources\Example\can B , Bt make fiFIBHA ~~ErT T3

# source /opt/petalinux/2020.1/environment-setup-aarch64-xilinx-linux
# make

BRIErERIRT 1T can_receive, can_send ENEIFA tf R, EFWAtf £
BFENFHRM T , PR T B EsIRIA L can @i IHAE

Hep—tiR AR Em T A TR

# ip link set can0 up type can bitrate 500000
# ./can_receive

B—RIR AR NIRRT TR

# ip link set can0 up type can bitrate 500000
# /can_send -d canO -i 123 33 44 55

8.4.2. 12C R
12C iR~ AU,
HEN 04_Sources\Example\i2c B , Bt make iR AERA ~ErT 1T304

# source /opt/petalinux/2020.1/environment-setup-aarch64-xilinx-linux

# make
BRIFTERTTHITIE i2c_flash #UE tf b |, BIRFU
# ./i2c_flash /dev/i2c-1
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8.4.3. MK AR H!
B L AR AR AR R 4858

B 04_Sources\Example\network B3R , B make fRiZEH A ~ET T
1%,

# source /opt/petalinux/2020.1/environment-setup-aarch64-xilinx-linux
# make

BIRIEFERIIIA TSV arm_server I E| tf = , BaliRFARIENT -
# ./arm_server

FEAXIRAY ubuntu RFEEHEIAINITERS | 192.168.xxx.xxx JIHRFHY ip il
$ ./pc_client 192.168.xxx.xxx

8.4.4. Uart N ARG
BJLUSHRFRIEE O J12 320009 1 BIF0 3 fsEss |, 1T,
BN 04_Sources\Example\uart R , E#% make JmiE BRI £ 17314,

# source /opt/petalinux/2020.1/environment-setup-aarch64-xilinx-linux
# make

BERFEFERA AT vart_test 3 INE tf = , BEMRFIRIEUT

# .Juart_test -d /dev/ttyUL1 -b 115200 -m 0 &
# ./uart_test -d /dev/ttyUL1 -b 115200 -m 1
/dev/ttyUL1 SEND: 1234567890
/dev/ttyUL1 RECV[1]: 1

/dev/ttyUL1 RECV[1]: 2

/dev/ttyUL1 RECV[1]: 3

/dev/ttyUL1 RECV[1]: 4

/dev/ttyUL1 RECV[1]: 5

/dev/ttyUL1 RECV[1]: 6

/dev/ttyUL1 RECV[1]: 7

/dev/ttyUL1 RECV[1]: 8

/dev/ttyULT RECV[1]: 9

/dev/ttyUL1 RECV[1]: O
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8.4.5. Framebuffer R
BT framebuffer 25 , Jlid DP &7,

A 04_Sources\Example\framebuffer B , B make fRiZEH =T H4T
1%,

# source /opt/petalinux/2020.1/environment-setup-aarch64-xilinx-linux
# make

BREFE IR TS framebuffer test #IMZE tf £ , BoitRFEENOT :

# ./framebuffer test

8.4.6. HDMIin i FHR{51

B gt-hdmi #2R , M hdmi i\ BB DP KE7T.

B\ 04_Sources\Example\qt-hdmi B , B make fmiF B =4Em T
1%,

# source /opt/petalinux/2020.1/environment-setup-aarch64-xilinx-linux
# /opt/petalinux/2020.1/sysroots/x86 64-petalinux-linux/usr/bin/gmake
# make

RIRAI R "4.1. HfF SD RERER" BETRISIEBCETR 02_Images BRFHI m
ys-zubev-full.img.gz REREE tf £, f KAOTUSEIRT. BRmIFEERNTHRITIHUY ot
-hdmi £ IN2) tf Rep |, [BERFE(FNT

# media-ctl -v --set-format '"a0010000.v_tpg":0 [RBG24 1920x1080 field:none]'
# export DISPLAY=:0.0
# ./qt-hdmi
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8.4.7. MIPI iE{§L R MG
MIPI B{&L N FAEES IMX334 mipi IB{&LA 8GN,
B gt-camera F2/7 , izl IMX334 mipi B &L\ E&IEID DP k&7,

BN 04_Sources\Example\qt-camera BR , B make fRiFIBHE =401/
1.

# source /opt/petalinux/2020.1/environment-setup-aarch64-xilinx-linux
# /opt/petalinux/2020.1/sysroots/x86 64-petalinux-linux/usr/bin/gmake
# make

RIBASI R "4.1. HWE SD Kignhz’” ETRIAIEE CETRY 02_Images BRHHI m
ys-zu5ev-mipi.img.gz $RIGIFEE tf =4 |, f RANERF. BREFFENTHRITE
qt-camera $¥ENE| tf =4 , BoitRFIRIEAT :

# export DISPLAY=:0.0
# ./qt-camera

8.4.8. VCU Rl
ZUSEV 5 H Y VCU SF2 A EMSIERIBTOMES |, S5 SSailsngwmiB(HEVC)FT
SRMSERID(AVC)H.264 TR, ZBTTE MWD (/E48 ) FIRER ( BRESS ) ThRE.

£ FPGA #sCI VCU RYiZ1EThRE , BNCINIRRIBE S &5t (MYS-ZUSEV FPG
AIESFM) & "6.2VCU" ETHIARSE. ARET petalinux SCEIESINEE,
® VCU 1 Petalinux B9EESEINA T 1R -

(1) B3¢ 05-ProgrammableLogic_Source/project_fz5 vecu_707.rar -5l TF24
F%AY design_1_wrapper.xsa ¥ 12| B &/home/work/vivadoxsa/=,

# petalinux-create -t project -s mys zu5ev2020 4G full.bsp
# petalinux-config --get-hw-description=/home/work/vivadoxsa/

(2) W TAEBCE rootfs RSt -

# petalinux-config —c rootfs

BeE libmali ;
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Make Your IdeaReal

Filesystem Packages —*1libs —libmali-xlnx

libmali-xlnx -
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <¥Y> includes, <N> excludes, <M> modularizes features.

Press <Esc»<Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded
<M> module < > module capable

[W] libmali-xlnx

[ 1 tibmali-x1lnx-dbg

[ ] ‘ibmali-xlnx-dev
mali-backend-defaults (x11) --->

< Exit > < Help > < Save > < Load >

8-1 B & libmaili

ECE multimedia ;

Petalinux Package Groups —*packagegroup-petalinux-multimedia

pac

packagegroup-petalinux-multimedia
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <¥> includes, <N> excludes, <M= modularizes features.

Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded
<M> module < > module capable

ﬁﬁ packagegroup-petalinux-multimedia|
[ 1 packagegroup-petalinux-multimedia-dbg
[ 1 rackagegroup-petalinux-multimedia-dev

< Exit > < Help > < Save > < Load >

8-2 it & multimedia
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BLE gstreamer-vcu-examples ;
1 project-spec/meta-user/conf/user-rootfsconfig iZsIl—1T ;
CONFIG_gstreamer-vcu-examples

SAISTE rootfs BLEH{FHEE gstreamer-vcu-examples,

user packKages

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes features.
Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded

<M> module < > module capable

[[*]] gstreamer-vcu-examples

< Exit > < Help = < Save > < Load >

8-3 BtE gstreamer-vcu-examples

( 3) BidE petalinux F project-spec/meta-user/recipes-bsp/device-tree/files/system-u

ser.dtsi IREN VAT :

/include/ "system-conf.dtsi"

/4

chosen {
bootargs = "console=ttyPS0,115200 earlyprintk root=/dev/mmcblk1p2 r

w rootwait clk ignore unused";
stdout-path = "serial0:115200n8";

leds {
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MYIR-MYS-ZUSEV-SW-DG-ZH-L5.4.0_V1.11 MIY 1 R ?«ﬁ:

~<

&sdhci1 {
disable-wp;
no-1-8-v;

&qgspi {
flash@0 {

compatible = "m25p80";
#address-cells = <1>;
#size-cells = <1>;
reg = <0x0>;
spi-tx-bus-width = <1>;
spi-rx-bus-width = <4>;
spi-max-frequency = <54000000>;

(4) 4RiF petalinux bsp FERTLAAERY veu BY petalinux ER44
# petalinux-build
® VCU iz

REBASH "4.1. HIfE SD Rigahs’” ETHEIERE AT 04_Sources\Example\v
cu BRI mys-zubev-veu.img.gz RIGIREE tf R |, f RANSIRT , HARFRER
YEQOR |, SEATLA(ER veu AERDTHBEIERT mpd FI5T,

# vcu-demo-decode-display.sh -i /mnt/sd-mmcblk1p1/test. mp4
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9. &EZFH
® Linux kernel FFiF#t[X

https://www.kernel.org/

® Xilinx E X

https://www.xilinx.com/

® Petalinux #j5 X 2| yocto FEiFHIEE Muh

https://www.yoctoproject.org/

-92-

MYiR

FRINEB

Make Your IdeaReal



~< :]

MYIR-MYS-ZUSEV-SW-DG-ZH-L5.4.0_V1.11 MIY i R i'f

pIR—EA S FAI)

R~=EB

ToTXak: AR/ W EER S/ WEE /TR S mE /S R/ & R
Hiifi: 0755-25622735 18924653967
Hudik: GRINT b4 X IR BAETIE AR = B BEl 2 #k 6 1% 604 =

Ligirsat
GRS B /L /TR RIT / Se ARE / TT R

HiE: 021-62087019 18924632515
Hohl: RS X AV 106 S ALE KR EE 302

Sl URE Sl

FBTIXI: ALY I BRTU/AL T /WS AT e AR A B A/ R R A B TR
HLiE: 010-84675491 13316862895

Hohlk: BSOS AR DB RHIBUT 1 5B 505
HEBRRT

Mk: www.myir-tech.com
HE4H: sales.cn@myirtech.com

BARSFFRR ST

HiE: 075522316235 GARYID 5 027-59621647/027-59621648 (30D
HE4H: support.cn@myirtech.com

A R AE L BRI BT, 1 SRR CL RS NP SRR AR AR -
[A R SRR A= RARRL S 1 B A

RFEAT DA ERATE PO R RS A Rl R, DA AR BT 4H AT DAL 2 85 6 i)
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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 I B S AR AE R 25 A

K g ARZFERS

KedE 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 MKR B I SE B AR, R (. PRl Fade MAREERS AL SERY, 1Bk AISEfE
1

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

()} W
/E«_Fl/o.\/ ;b/ 5\)7

%
8. OEM/ODM %

WHUTERZ— WAEFRFRBRS:

1. I 5 2 ORAZ R 55 ) 3

2. I TS BT A U0 S A

3. HE 2. REBUE

4, i, Bk, BiE. BT ARSI E | R SRR
5. fEaNCEEAE. R L. AR B AR

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

72 IRAE

AR AR R 7 e RSB R IS, AR R BIYEE AT, RSB RR
PR, 5 TREIEE AT DA A R R, e G R W R A AN B RIS B A O S A IR

YR

WeRRAZ = e, BT RD B 22 HE TRENTHET AN, FA TR AE B L A4 P ] PAY A2 B BE 25
E — R AR 08 3 A TAER (aRAWRIYIMZ Bk, ATHisfd fErE)D ,  BFRERi
SETEE NG 5 A2 587 S E I g Y

HBH .

FEGRARME A i, o7 S R S R AR, ANSUET4E2 38 m; AR TRt iR
VI B Y R R R, AER TN s, A R SR I IE I AR 2 B A, AT TR
R, TWH%W%ﬁA R CRABIIRR 077 it AR08 SE B0 5 (A R JEE R 2 WAL H Y e o A
TR S5

B A:

PR IR AMER, B AR S E SR, 4B ARG B SRR A R, SRR
& 7= ok nlis # 3 A & FH .
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