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Petalinux ToolChain

PetaLinux is an embedded Linux development solution for
Xilinx ZYNQ chips as well as for MicroBlaze designs
implemented in fully FPGA chips.

Petalinux tool chain requires linux based host compilation
environment
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Petalinux ToolChain

Suggested environment:

e Ubuntu 18.04 or 20.04
100 GB free disk space
e Petalinux 2021.2

Dr. V. E. Levent Embedded Systems



Petalinux ToolChain

Download Petalinux:

IMPORTANT: You need to download Petalinux version with same as your
Vivado Version

Petalinux 2021.2 Installer

& Petalinux 2021 2 Installer (TAR/GZIP - 2.1 GB)

mMOE SURM Value - Te3072688224353258000607he02hf7 e

e C(Click and Download
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https://www.xilinx.com/support/download/index.html/content/xilinx/en/downloadNav/embedded-design-tools.html

Petalinux ToolChain

Download Petalinux:
* Once you download you will find

petalinux-v202X.X-final-installer.run file

emrefenre-VirtualBox:~/Downloadss Ls
petalinux-v2021.2-Final-installer.run

X¥ilinx_Unified_2021.2 1021 _0703_Liné4.bin
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Petalinux ToolChain

Install Petalinux:
e Authorize for execution

chmod u+x petalinux-v202.X.X-final-installer.run

emregenre-virtualBox:~/Downloadss sudo chmod u+x petalinux-v2e21.2-flnal-install
er.run

emregenre-VirtualBox:~/Downloadss 1s -al

total 2483188

drwxr-xr-x 2 emre emre 4896 Oca 22 16:42

drwxr-xr-x 41 emre emre 4896 Oca 22 16:34 ..

~-rwerw-r-- 1 emre emre 2255897193 Ara 16 15:13 petalinux-vZ021l.2-final-installe
r.run

“fW=rw=r-== 1 emre emre B12456 Ara 16 28:59

~fWirw-r-- 1 emreée emre 286051682 Ara 16 1509 Xilinx_UnifTied_2021.2_1021_0T03_
Liné4.bin
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Petalinux ToolChain

Install Petalinux:
e Execute petalinux-v202.X.X-final-installer.run

or
« ./petalinux-v<petalinux-version>-final-installer.run --dir <Path>

emre@enre-VirtualBox:~/Downloads$ . fpetalinux-v2821.2-final-installer.run
INFO: Checking installation environment requirements...

WARNING: This is not a supported 0S

INFO: Checking free disk space

INFO: Checking installed tools

INFO: Checking installed development libraries

INFO: Checking network and other services

WARNING: Mo tftp server found - please refer to "UG1144 Petalinux Tools Documentation Reference Guide" for
its impact and solution

INFO: Checking installer checksum...

INFO: Extracting Petalinux installer...

LICENSE AGREEMENTS

Petalinux SDK contains software from a number of sources. Please review
the following licenses and indicate your acceptance of each to continue.

You do not have to accept the licenses, however if you do not then you may
not use Petalinux SDK.

Use PgUp/PgDn to navigate the license viewer, and press 'q' to close

Press Enter to display the license agreementsl

Dr. V. E. Levent Embedded Systems



Petalinux ToolChain

Install Petalinux:

* Accept License Agreement with type enter and Q and Y with 2 times

emre@emre-VirtuvalBox:~/Downloadss . fpetalinux-v26021.2-final-installer.run
INFO: Checking installation environment requirements...

WARNING: This is not a supported 05

INFO: Checking free disk space

INFO: Checking installed tools

INFO: Checking installed development libraries

INFO: Checking network and other services

WARNING: Mo tftp server found - please refer to "UG1144 Petalinux Tools Documentation Reference Guide" for
its impact and solution

INFO: Checking installer checksum...

INFO: Extracting Petalinux installer...

LICENSE AGREEMENTS

Petalinux SDK contains software from a number of sources. Please review
the following licenses and indicate your acceptance of each to continue.

You do not have to accept the licenses, however if you do not then you may
not use Petalinux SDK.

Use PgUp/PgDn to navigate the license viewer, and press 'q' to close

Press Enter to display the license agreementSI
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Petalinux ToolChain

Install Petalinux:

* Petalinux will ask install location

WARNING: By default, it will be installed in your working directory: /fhome/emre/Downloads

R R A A A A A A A E A A E AR EEEEEREE XX

v

Please input to proceed the installation. "n" to exit DtherwiSE:vl
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Petalinux ToolChain

Install Petalinux:

* After successfully installation, you will get below infos

INFO: Checking Petalinux installer integrity...
INFO: Installing Petalinux SDK to "/home/emre/Downloads/."
INFO: Installing buildtools in /home/emre/Downloads/./components/yocto/buildtools

INFO: Installing buildtools-extended in /home/emre/Downloads/./components/yocto/buildtools extended
INFO: PetalLinux SDK has been installed to /home/emre/Downloads/.
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Petalinux ToolChain

Install Petalinux:

* Before using petalinux you need to install depended packages

M ™ npate@nate-N56JR: ~

nate@nate-N56JR:~% sudo apt-get install tofrodos iproute gawk gcc git-core make net-tools nc
urses-dev libncurses5-dev tftpd-hpa zlibilg-dev flex bison 1ib32z1 1lib32ncurses5 1lib32bz2-1.0
ia32gccl lib32stdc++6 libselinuxi]j

There can be more package to install, check error logs and install required packages
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Petalinux ToolChain

Install Petalinux:

* Before using petalinux you need to install depended packages

M ™ npate@nate-N56JR: ~

nate@nate-N56JR:~% sudo apt-get install tofrodos iproute gawk gcc git-core make net-tools nc
urses-dev libncurses5-dev tftpd-hpa zlibilg-dev flex bison 1ib32z1 1lib32ncurses5 1lib32bz2-1.0
ia32gccl lib32stdc++6 libselinuxi]j

There can be more package to install, check error logs and install required packages
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Petalinux ToolChain

Install Petalinux:

* Your shell need to be "bash", set your shell to bash

sudo dpkg-reconfigure dash

Configuring dash

The system shell is the default command interpreter for shell scripts.

Using dash as the system shell will improve the system's overall performance. It does not alter the
shell presented to interactive users.

Use dash as the default system shell {/bin/sh)?

Type no
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Petalinux ToolChain

Install Petalinux:
* (Call petalinux settings.sh file, this file setups petalinux tools for current terminal

source <petalinuxPath>/settings.sh

emre@emre-VirtualBox:~/DownloadsS source ftools/Xilinx/fpetalinux/settings.sh

Petalinux environment set to '/tools/Xilinx/petalinux'

ANARMING: This is not a supported 0S5

INFO: Checking free disk space

INFO: Checking installed tools

INFO: Checking installed development libraries

INFO: Checking network and other services

ANARMING: No tftp server found - please refer to "UG1144 2021.2 Petalinux Tools Documentation Reference Guide
" for its impact and solution
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Petalinux ToolChain

Install Petalinux:

* Verifying petalinux settings are correct

emre@emre-vVirtualBox:~/DownloadsS echo SPETALINUX
ftools/Xilinx/petalinux
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Petalinux ToolChain

Petalinux Bootup Sequence

Boot process:

* Internal BootROM code is executed on CPUO (APU).
* Configures the system and fetches the First State

Boot Loader to OCM.
e Starts executing the FSBL
* Program PL
* Execute U-Boot
* Load Kernel
e LoadFS
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Petalinux ToolChain

Petalinux toolchain table

Design Flow Step

Create a Petalinux project

Initialize a Petalinux project (for custom hardware only)
Configure system-level options

Configure U-Boot

Configure the Linux kernel
Configure the root filesystem
Build the system

Package for deploying the system
Boot the system for testing

Tool

petalinux-create -t project
petalinux-config --get-hw-description
petalinux-config

petalinux-config -c u-boot
petalinux-config -c kernel
petalinux-config -c rootfs
petalinux-build

petalinux-package

petalinux-boot

Dr. V. E. Levent Embedded Systems




Petalinux ToolChain

Zyng-7000 SoC Board Support Packages - 2021.2

Creating a petalinux project
Important Information

petalinux-create -t prOjeCt -s test. bSp Download only the required BSP{s) depending on the evaluation board that is

heing used. All BSPs have a prebuilt directorny with bootahle images. Hover your

mouse over the download hyper-link to see a description of the BSP contents.

BSP download address:

& 7C702 BSP (BSP- 11217 ME)}

MOE SUM Yalue ; f3cad7feg13a2fias3cteeddnicilanf

& 70706 BSP (BSP - 126.73 ME)

MOCE SUM Value : 62bf2chfOcec2637aec2fo112f3a3407

& 7EC BESP{BSP- 117.29 ME)}

MG E SUR Value : d2bal%8a3caacscbalefsa76003d2a5cf
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https://www.xilinx.com/support/download/index.html/content/xilinx/en/downloadNav/embedded-design-tools.html

Petalinux ToolChain

Creating a petalinux project

petalinux-create --type project --template <PLATFORM> --name <PROJECT_NAME>

petalinux-create --type project --template zyng --name projectName

Available platforms:

e versal (for Versal ACAP)

* zyngMP (for Zyng UltraScale+ MPSoC)

* zynq (for Zyng-7000 devices)

* microblaze (for MicroBlaze™ processor)
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Petalinux ToolChain

Creating a petalinux project

emre@emre-VirtualBox:~/Downloads$ petalinux-create --type project --template zyng --name test
INFO: Create project: test

INFO: New project successfully created in fhome/emre/Downloads/test
emre@emre-VirtualBox:~/Downloads$

emre@emre-virtualBox:~/Downloads$ cd test

emre@emre-VirtualBox:~/Downloads/testS ls

config.project project-spec
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Petalinux ToolChain

Petalinux Configuration

After creating petalinux project, you need to configure linux kernel setting with exported XSA file

petalinux-config --get-hw-description <PATH-TO-XSA Directory>

On the given path, there must be only one XSA file, otherwise petalinux tool will give error

emre@emre-VirtualBox:~/Downloads/testS petalinux-config --get-hw-description ../../project 11/
[INFO] Sourcing buildtools

INFO: Getting hardware description...

INFO: Renaming design_1 wrapper.xsa to system.xsa
[INFO] Generating Kconfig for project
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Petalinux ToolChain

Petalinux Configuration

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

YNQMP Configuration

. . inux Components Selection --->
uto Config Settings --->
Conflg tOOI WI” Open d GUI -*- Subsystem AUTO Hardware Settings
TG Settings --->
MUFW Configuration --->
SBL Configuration --->
e RM Trusted Firmware Configuration
You may change general settings PGA Hanager --->
. -boot Configuration --->
from th|s menu inux Configuration --->

mage Packaging Configuration
irmware Version Configuration

| B Yocto Settings ---

After configuration finished, goto
Exit

< Lhave >
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Petalinux ToolChain

Petalinux Configuration

After configuration, config tool will give these output logs

emre@emre-VirtualBox:~/Downloads/testS petalinux-config --get-hw-description ../../project 11/
[INFO] Sourcing buildtools

INFO: Getting hardware description...

INFO: Renaming design 1 wrapper.xsa to system.xsa

[INFO] Generating Kconfig for project

[INFO] Menuconfig project

configuration written to fhome/emre/Downloads/test/project-spec/configs/config

*** End of the configuration.
*** Execute 'make' to start the build or try 'make help'.

[INFO] Extracting yocto SDK to components/yocto. This may take time!
[INFO] Sourcing build environment

[INFO] Generating kconfig for Rootfs

[INFO] Silentconfig rootfs

[INFO] Generating plnxtool conf

[INFO] Adding user layers

[INFO] Generating workspace directory
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Petalinux ToolChain

Petalinux Build

petalinux-build

emre@emre-VirtualBox:~/Downloads/testS petalinux-build

[INFO] Sourcing buildtools

[INFO] Building project

[INFO] Sourcing build environment

[INFO] Generating workspace directory

INFO: bitbake petalinux-image-minimal

NOTE: Started PRServer with DBfile: [home/emre/Downloads/test/build/cache/prserv.sqlite3, IP: 127.0.0.1, POR
T: 34545, PID: 31914

Loading cache: 100% | | ETA: --:1--:1--
Loaded @ entries from dependency cache.
ﬁarSing recipes: 30% |#Edgdgadiaanng | ETA: ©:080:59

This command can take hours depends on internet connection speed and CPU power
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Petalinux ToolChain

minizedDeneme3  images linux P

-

Petalinux Build

After build complation you Can get pxelinux. boot.scr BOOT.BIN  bookgen. config image.ub  rootfs.cpio
. . cfg bif
builded images on
far.gz
<p|nx_proj_root>/images/|inux rootfs. rootfs.  rootfs.ext4 rootfs.jffs2  rootfs. rootfs.tar.  system.bit
cpio.gz cpio.gz.u- manifesk gz

boot

< < <

system.dtb u-bootbin ubootelf ubootdtb. u-bootdtb. ulmage vmlinux
bin elf

<

zynq Fsbl.
elf
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Petalinux ToolChain

minizedDeneme3  images  linux ¢

e

Petalinux Build

" BOOT.BIN: Contains FSBL, SyStem.bit, U- p\ecl;gux boot.scr BOOT.BIN b:::::éti?en. config image.ub  rootfs.cpio
BOOT
i . 1 1 tar.gz
* Image'Ub' Kernel Image and deVICe tree r::::_::tr's. r:;::::tr's. rookfs.ext4 rootfs.jffs2 r::::::_t_r's. rootfs.tar.  system.bit
e zimage: Kernel + RootFS (ZYNQ 7000) cpiogz cpio.gzur manifest gz
* image: Kernel + RootFS (MPSOC & Versal)
[
Image.elf. Kernel * ROOtFS (MlcrOblaze) system.dtb  uw-boot.bin  u-boot.elf u-b::::::_t—dtb. u-b::::::t_—dtb. ulmage vmlinux
* ROOTFS.TAR.GZ: YOCTO Filesystem bin elf

<

zyng fsbl
elf
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Petalinux ToolChain

Device tree

* Introduced in kernel 2.6 as a way to describe non-discoverable hardware — Embedded systems
(usually) don’t have BIOS, ACPI and/or UEFI.
 The same information was previously hard-coded in the source code

Is a data structure, describing:
* The number and type of CPUs, size of RAM
* 1/O memory mapping and resources
 Base address, size, IRQs,
 Kernel Command Line Arguments
 The format allows to describe almost anything

The device tree source is described in a text files (.dts) and compiled by Device Tree Compiler (dtc)

into a binary format (.dtb blob file)
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