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CHAPTER 1

1 PHYTEC x4

PHYTEC provides a variety of hardware and software documentation for all of its products. This includes
any or all of the following:

QS Guide: A short guide on how to set up and boot a phyCORE based board.

Hardware Manual: A detailed description of the System-on-Module and accompanying carrierboard.

Yocto FJJ}: phyCORE ffi [y Yocto WA A H5FT . A4EF 07 Yocto fifid; PHYTEC BSP ¢
. GERE B NG W E Poky il Bitbake G841 HESE .

BSP TJJt: phyCORE 1) BSP AL M T, AIAEMAL KRB a4k BSP. f[ah. SR, i
WIS SFAR B o

IFRIRBEA I : ASSHIN G T I T PHYTEC SRS B T %3655, VM i f T Belipse
Al Qt Creator IHEAN T4, R340 T ATH BT 410 demo FLFFHE] phyCORE ot i iz
7. A45 IR T ATE A Linwx ubuntu FHCHESE 800 R T % 575

Pin Muxing Table: phyCORE SOMs have an accompanying pin table (in Excel format). This table
will show the complete default signal path, from the processor to the carrier board. The default device
tree muxing option will also be included. This gives a developer all the information needed in one
location to make muxing changes and design options when developing a specialized carrier board or
adapting a PHYTEC phyCORE SOM to an application.

B TR EF AR R 2 S, PHYTEC ib R ™ A Sl . B BRI SR o X 28 SO AR 3
FLRSEOIIEA T X ARG . K2 BOCRER T DAEFATT 7 it (4 2 v 4R 3




Yocto Reference Manual Wrynose Doc-rev.: imx95-alphal-430-g73c1b35

1 PHYTEC 3#4 4



CHAPTER 2

2 Yocto InH

2.1 2.1 Yocto 1'48
Yocto s/ E PR A TS . iR milli 2454 10~-3 —4FF, yocto 24 10~-24 . Yocto 2 Linux
Sy CFpIE RIS R TS LK EIR A BRI SRR 7E Yocto JiH W35 HRESRT AR E TR

Yocto T H&—MTFRIMESH , BRI, THMIE, AR A A E# 5T Linux
W B EXRGE, RN 20 XTI ZBE A . %00 H AR SRR Ry T IR R et
WRIAI T ARG &, MOLT 2010 4F, BAES | SR A N Linux RGIFAOE RELL

nmr i, %I H A R AR R PRI TR . EESAE RI4E ) OpenEmbedded HHZ F. E

A2 —A Linux EZATAR, (HEW&EEE R Linux ZATREOTA TR, 4ip THERREZPRZE

%&J#iﬁ)ﬂ A ER TR —AB% ARG Ra, A THHELIGRES S RS, I HE R A
Jige.

RATFEIAT Linux kernel f &ML, Yocto £/ AR IRAS, IR KA RA T E AR S .
KA F R FEIALFRF] . https://wiki.yoctoproject.org/wiki/Releases

2.2 2.2 A H

Yocto i H i B TR U H 2
o Bitbake: #&5%, J&—1 KM make KWLHFHEREY, MHTCERE
o OpenEmbedded-Core, Yocto #%.[» Layer, &4 I053E
e Yocto kernel
— A BT T
— WL FUIH: rt-kernel, R REANT
— Wind River f2fitf)REafHES

— Yocto kernel &% LM NZ ST R, —Phytec i X Fh 7 20530410 kernel 4 53|
Yocto



https://www.linuxfoundation.org/
https://www.linuxfoundation.org/
https://www.yoctoproject.org/
https://www.openembedded.org/wiki/Main_Page
https://kernel.org/
https://wiki.yoctoproject.org/wiki/Releases
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o Yocto 3% BSP: beagleboneblack. minnow max
o Poky: Yocto 2% Z%, =MW HM THMWES, BEERT Yocto 1Y Linux ZITRAEA

2.3 2.3 &EiC

2.3.1 2.3.1 Recipes

Recipe W &A KBTI H WS (&, FIOMFAHE) . Recipe ARAREER, B X TR, &R
i) URL, FHR R, BB amitii g . Wk T an T e, FlandTamiAm R .deb 1, %
LR HIRREA MR . Recipe & Bitbake H CHIMFEE S WS, IEEMRFE . A2, Recipe AT
& Python DA bash fUHg

2.3.2 2.3.2 %
Sl Recipe 4477 L A 1 T2 0 L AL A

2.3.3 2.3.3 Layers

layer J& Recipe. ZEFIECE TCEHRIIE A . Layer n] DAKHE T A Layer, B34 THEMIIGE. &1 Layer
FRJET— R B category:

o Base

e Machine (BSP)
e Software

o Distribution

« Miscellaneous

Yocto BIMUAYE R Iy S4E4F—4> Layer "pUARAS S SCRTE A B X T4 Yocto A, 44> Layer 7EH:
Git QIR APEA — R 5. BERTAME Yocto TAEFFEINI—EZ A Layer.

A collection of OpenEmbedded layers can be found here. The search function is very helpful to see if a
software package can be retrieved and integrated easily: layerindex

2.3.4 2.3.4 Machine
Machine & F SRA5 R BT A9 B ARTE . (B DoA/ TF A B 1F) BAE &

2.3.5 2.3.5 K1ThE (Distro)
RATHRIMR T NI LA S, — BB L

2.4 2.4 Poky

Poky 725 X Yocto Wi H NS % AR5 . ERILAFHHHG AT
o DBitbake
o Toaster

e OpenEmbedded Core

e Yocto CHY
o Yocto &% BSP

2 Yocto IiiH 6


https://layers.openembedded.org/layerindex/branch/wrynose/layers/
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2.4.1 24.1 Bitbake

Bitbake is the task scheduler. It is written in Python and interprets recipes that contain code in Bitbake’s
own programming language, Python, and bash code. The official documentation can be found here: Bitbake

2.4.2 2.4.2 Toaster

Toaster is a web frontend for Bitbake to start and investigate builds. It provides information about the build
history and statistics on created images. There are several use cases where the installation and maintenance
of a Toaster instance are beneficial. PHYTEC did not add or remove any features to the upstream Toaster,
provided by Poky. The best source for more information is the official documentation: Toaster

25 25 EAXHE

For more general questions about Bitbake and Poky consult the mega-manual: megamanual

2 Yocto IiiH 7


https://docs.yoctoproject.org/bitbake/2.18/index.html
https://docs.yoctoproject.org/dev/toaster-manual/index.html
https://docs.yoctoproject.org/dev/singleindex.html
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CHAPTER 3

3 Linux FMHFLZIRE

To build Yocto you need a compatible Linuz host development machine. The list of supported distributions
can be found in the reference manual: Supported Distributions



https://docs.yoctoproject.org/dev/ref-manual/system-requirements.html#supported-linux-distributions
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CHAPTER 4

4 PHYTEC BSP 4148

4.1 4.1 BSP {EZ

BSP K =#Br41a. BSP twAF 8, BSP jolidiafl BSP U, WA B HE Repo I phyLinux, ifijjc
BRI T SOC, Bk Tanfty @ik ff. BSP WX H PHYTEC ) Git GPEFIINTE .

4.1.1 4.1.1 BSP &1

Yocto Z2— ARG H . WHAFOLT, XEWE S5 RN Yocto 31 H ESIAE LN G L.
XL PTG E DA E 7 AT B FRATEE A 03 XML BHa 21 4 15 BRSO R AR A [ AR gt Qe
Repo T HAIFLATN phyLinux JIA ] F45 B RSO E BSP TA%.

4.1.1.1 phyLinux
phyLinux /& Repo FJt3:, MT NEMIECE BSP, fefit “JHERIN" Bk,

4.1.1.2 Repo

Repo J& Repo T HAEF%E2%. phyLinux IAKHE Repo Z¥E4 R PATH 1., 4ZERIZFT repo init
-u <url>, BE2M Googles Git fR55#% T 2Hr E MUA ) Repo T.HAEZF] .repo/repo H3k. TIRIiZ4T Repo Y,
Repo T HAEMKMFE AT AEIE M T i8R, WREAREZIT Repo sync, ANFEMEHEHH Repo
T HAEMA ] RE 2 M & IR RS A AR . UeAh, QRSB s BSP TRER, Wi ER T
SEREN) . repo U

Repo FH—A> Git GFE, ZOPEMEERZM Repo i tifsRk. £ PHYTEC BSP v, Z O EWAR N
phy®octo. FERLOEEH, A KEKMF BSP AR A {5 BH A XML TR Repo 1AM 16 & LT
Git 54 (A “Remote”) B URL. Git GFERILRAS (Frh “projects”). Git (2 ] DAE IR A AR
o XHALIRESZAL I A A S0 A2 commit 1D, X ERE QRS —E M0, TTPARE
Egl‘ﬂﬁﬁ%ﬂﬁ;ﬁ?ﬁ%ﬁmﬂﬁﬂ% Pr25EL commit ID FHAT AR . XFERE git TAE H sRAARS L E ME—
N, AW,

BSP {35 35 BSP iRAS W4 . ©2 BSP MME—ARiIAT. %Al BSP &4k SoC -G HHTF . ik SoC
Ff7E X phy®octo Git QRIS %53 SO/ TR B I 437 B30

11



Yocto Reference Manual Wrynose Doc-rev.: imx95-alphal-430-g73c1b35

4.1.2 4.1.2 BSP THiE

FTAHE BSP L& TILNEE = Layer, JoiR &AM AN H B W2 758880 Linue BATHR . DA T HiA
TP git .

4.1.2.1 Poky

PHYTEC BSP #3 4 Poky 2 . #4> Poky X MWHMRA, TE Repo j&HHE L. Poky 8% M RAH)
Bitbake, OpenEmbedded Core HJ Layer- “meta” Z3ATH E X Linur RFEHEN .

4.1.2.2 meta-openembedded

OpenEmbedded @&—# Layer, & 2R H ¥ ookdE. A7 BSP #2417 RA ) OpenEm-
bedded Layer, {HIfdEfTE Layer HEREHHE . FATHIRBIES LS T LA OpenEmbedded Layer H11 Recipe
i A B AR A

4.1.2.3 meta-qtb
% Layer & Poky fCIF RGBS FARM T Q6 , FAH BSP B4 5 T 1% Layer.

4.1.2.4 meta-nodejs
X2 T INEH A Node.js 1 Layer.

4.1.2.5 meta-gstreamerl.0
XTI IEHT A GStreamer [1) Layer.,

4.1.2.6 meta-rauc

iX— Layer f & #4748 RAUC REF MRS s TH. 5HAM RS FHLG] F6) o] DAFEX LR E] . Yocto
REEH TH.

4.1.2.7 meta-phytec

This layer contains all machines and common features for all our BSPs. It is PHYTEC’s Yocto Board
Support Package for all supported hardware (since fido) and is designed to be standalone with Poky. Only
these two parts are required if you want to integrate the PHYTEC’s hardware into your existing Yocto
workflow. The features are:

e recipes-bsp/barebox/ Fll recipes-bsp/u-boot/ H[{] Bootloader

e recipes-kernel/linux/ i dynamic-layers/fsl-bsp-release/recipes-kernel/linux/ F1{{J kernel
e conf/machine/ A% machine

o &R AM335x il iMX 6 *F-&1 OpenGL ES/EGL 2

o ML i.MX 6 P51 OpenCL FE

4.1.2.8 meta-ampliphy
KRN ZATHURG) layer. ‘B4 T Poky RERHACE., NEMFREI A AFA0E T Bl M niZhREtds:
o systemd FIIHILRGE
o Hifg: MTAEEIEN I phytec-headless-image
o HTF 1iMX 6 FEHIAHIL. OpenCV F1 GStreamer £ MR, FHEHE phytec-vision-image
o I RAUC: FATH A/B RGEHGEFHRBE T ARy, BT A A TR A T

4 PHYTEC BSP 114 12


https://rauc.readthedocs.io/en/latest/index.html
https://wiki.yoctoproject.org/wiki/System_Update
https://wiki.yoctoproject.org/wiki/System_Update
https://docs.yoctoproject.org/dev/bsp-guide/index.html
https://docs.yoctoproject.org/dev/bsp-guide/index.html
https://www.freedesktop.org/wiki/Software/systemd/
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4.1.2.9 meta-qtb-phytec

XRFATHTHEM Qt6 FIER Qt6 demo [ Layer. HAFF M2 :
o 4%} PHYTEC AM335x, i.MX 6 il RK3288 &1 1Ay eglfs Ji &1 Qt6
o BifR: AH Qt6 DAY Y phytec-qt6demo-image

o Q6 BRI QML widgets Fl—> Bitbake recipe 7£ Yocto $5# Qt6 i H I 4 1 2
systemd F1 . %~ BIFE)T W] ATE sources/meta-qt6-phytec/recipes-qt/examples/phytec-qtdemo git.bb
SREEdl

4.1.2.10 meta-virtualization

e % Layer Jyff# Xen, KVM. Libvirt PA HAELT OpenEmbedded Yk L AR T 4R BLAA B 52

o

4.1.2.11 meta-security
o % Layer $2fltZz 4T A Linux PWAZRYSEA TR AR S ZE AL Y A

4.1.2.12 meta-selinux

o It Layer iy H /25 M SE Linux S2kE. It Layer (K& TAERTE bbappend SCIFHSERIN, HTHE
A Recipe H1E= ] SE Linux % #.

4.1.2.13 meta-browser
o XEMTEHIEH Web W4E#% (Chromium. Firefox %) #Y Layer,
4.1.2.14 meta-rust

o fudE Rust Jgissfil Rust (1Y) Cargo & HILE .

4.1.2.15 meta-timesys
o Timesys Layer i Vigiles Yocto CVE #5224 MEAN 5515 15 B A2 il

4.1.2.16 meta-freescale

e % Layer & i.MX. Layerscape fl QorlQ ;=i i+,
4.1.2.17 meta-freescale-3rdparty

o Rk EN MR R AR B S

4.1.2.18 meta-freescale-distro

e 1% Layer i freescale By /R IR 57 5, PAME S OpenEmbedded F1/8( Yocto Freescale [ BSP
Layer —E# .

4.1.2.19 base layer (fsl-community-bsp-base)
o 1% layer 2k NXP gyknt BSP {4,

4 PHYTEC BSP 114 13


https://doc.qt.io/qt-5/embedded-linux.html
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4.1.2.20 meta-fsl-bsp-release
e X2 i.MX Yocto Wi H %47 Layer.

4.1.3 4.1.3 BSP &g

The BSP content gets pulled from different online sources when you first start using Bitbake. All files will
be downloaded and cloned in a local directory configured as DL _DIR in Yocto. If you backup your BSP with
the complete content, those sources have to be backed up, too. How you can do this will be explained in the
chapter 9.7.2 A m4iui%iR, iz & &k,

4.2 4.2 YRiFECE
BSP Wyt — ik e, SR &84T Bitbake fi BT A2 U B A SCi . B & —A I T4k
M P ARY conf U,

« bblayers.conf E XAHEEMIIC layers,

e local.conf AJPAHE X Yocto TREMH P AAS &

o site.conf HE L 5%F U KA AL &

B T0UZ ) P A8 552 DISTRO Al MACHINE o 4% ] phyLinux (750K H BSP B, BTSSR ILE
BSP Fi4cECE R local.conf X,

FANAE BSP Al “Ampliphy” %A ATHR DISTRO o It DISTRO FFRfideitse, H oalditscila
T8 SCERAE RA TR AL Ao

MACHINE 7 SCSCHFRFE A DA — I B2 1R - 15 &7 machine. conf SCHFEFRATAY I 5T DA T MRERE A1 FO

4 PHYTEC BSP 114 14



CHAPTER D

5 W4miEER

XFFAEA~ BSP, FRATAGLHE T Higida Hingig, WA PHYTEC FTP fiR45 8% F2: https://download.
phytec.de/Software /Linux/

XEEFHR AT T BSP WL, A TSAEAE RS 2 rp o @I AGE B0 wic BiR 018 SD R/53h

#o RBIEMEEPE Machine F-OE] dd KR 2 BB IS 2IMAMLRY SD R A KiZar S IEH A
WfEE, SR

15


https://download.phytec.de/Software/Linux/
https://download.phytec.de/Software/Linux/
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CHAPTER 6

6 BSP Workspace &23%

6.1 6.1 EEFEH

ST A E AL TR AT IR RO IEAT Yocto TREM . TREA —BITH I Linue BITIRERSE,
BN G TERERIF i SR s RS BizdT, 2 Yocto S5 BEHEAT K& 4%

ARG gt aedy, BB AL 2R AT

[host:~$ sudo apt install wget git ]

Continue with the next step Git Configuration after that. Also see the documentation for using build-
container.

R EA R H 451% container, Yocto FFEAERFHL 2% — S HAM 4. X Ubuntu, %5

host:~$ sudo apt install gawk wget git diffstat unzip texinfo |
gcc build-essential chrpath socat cpio python3 python3-pip |
python3-pexpect xz-utils debianutils iputils-ping python3-git |
python3-jinja2 libegll-mesa libsdll.2-dev |
python3-subunit mesa-common-dev zstd liblz4-tool file locales libacll

For other distributions you can find information in the Yocto Quick Build: Quick Build

6.2 6.2 Git id&

BSP K&fiif Git. Git 7 BEGR AL FARRBIER SCUFUEAT T3 . WPREA ~/ . gitconfig XL
7, R & AT AR ST

[user]

name = <Your Name>

email = <Your Mail>
[core]

editor = vim
[merge]

(85 R 70)

17


https://docs.yoctoproject.org/dev/brief-yoctoprojectqs/index.html
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(¥ k1)
tool = vimdiff
[alias]
co = checkout
br = branch
ci = commit
st = status

unstage = reset HEAD --
last = log -1 HEAD

[push]

default = current
[color]

ui = auto

EIVARFE Git Bl EH 1% E name Fll email, {50, Bitbake SHES— R B HRAS . 0] DAE XA & E
BAETA], mITH T ~/ . gltconflg

host:~$ git config --global user.email "your email@example.com"
host:~$ git config --global user.name "name surname"

6.3 6.3 site.conf IXE

TEHMRGRIF Yocto Z i, BWGHHTHIAEE . AW NECE ROV ES: FEHZMEEH FicE . PHYTEC
i 2 SO I AN B T A TR, R R A S S 1R IR ]

THEHRZ Yocto 774t IR BRI BT A RS /A Ty . B DALY tar.gz. Git BERUFAF. @I
R R B B i EHL L AT DA SR H R ST SR RARX A F SRR 777 DiRIACR OSSR
AEARE I E o, WA SO SRR B AT AR . X AR AT RE S BRIA umask BB . —Fb
A RERY TR T SR R I H A ACL

host:~$ sudo apt-get install acl
host:~$ sudo setfacl -R -d -m g::rwx <dl dir>

WAREC LA T N H S, (2GS S o, w DA

host:~$ sudo find /home/share/ -perm /u=r ! -perm /g=r -exec chmod g+r \{\} \;
host:~$ sudo find /home/share/ -perm /u=w ! -perm /g=w -exec chmod g+w \{\} \;
host:~$ sudo find /home/share/ -perm /u=x ! -perm /g=x -exec chmod g+x \{\} \;

AT HRAT I 3 AR I T A By B . Poky BRI GAT AN . W BIE— ML H SR, SRR
ARSI AV LA H 5%, R LRSS AT

TERZIA 50 GB 28R 23] A RE % B A W4~ H 5%, FF1E “build/cont/local.conf* Ff /it 4~ 48 1

DL DIR ?= "<your_directory>/yocto_downloads"
SSTATE_DIR ?= "<your_directory>/yocto_sstate"

R TR 2 A AT RCE. Yocto TAERI(FEL, 25 Yocto T AR H Y U7 Bl 50 B

sources/poky/meta-yocto/conf/local.conf.sample
sources/poky/meta-yocto/conf/local.conf.sample.extended

6 BSP Workspace %23t 18




CHAPTER [

7 phyLinux 3Z#4

phyLinux A2 H Python %5, HREF PHYTEC Yocto BSP A, ‘& FRE 2B A Pk - F
PHYTEC BSP. IS Repo 3§ Git %2 H., Hffif] phyLinux ] AIKEUNA BSP JE3C1F

phyLinux i HA AT, At T a2 FHLEZ%E wget TH., PUTHESF Repo TH 24
FEFHL R4 )R PATH (/usr/local/bin) W, ] PATF-3l 2255 2 HAth (. . WRE 44 PATH H4k 3|
Repo, phyLinux Kf H kM - HE . Repo THB G Yocto BSP FIRZE Git X .

7.1 7.1 3%RBY phyLinux

phyLinux iAW) PAfE PHYTEC F# R4 %% [k 3 https://download.phytec.de/Software/Linux/Yocto/
Tools/phyLinux

7.2 7.2 EAXRBZ*
X1F phyLinux REA T, A

[host:~$ ./phyLinux --help

usage: phyLinux [-h] [-v] [--verbose] {init,info,clean} ...

This Programs sets up an environment to work with The Yocto Project on Phytecs
Development Kits. Use phyLinx <command> -h to display the help text for the
available commands.

positional arguments:
{init,info,clean} commands

init init the phytec bsp in the current directory
info print info about the phytec bsp in the current directory
clean Clean up the current working directory

(85 R 70)

19



https://source.android.com/docs/setup/download
https://download.phytec.de/Software/Linux/Yocto/Tools/phyLinux
https://download.phytec.de/Software/Linux/Yocto/Tools/phyLinux
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optional arguments:

-h, --help show this help message and exit
-v, --version show program's version number and exit
--verbose

(e E1)

7.3 73 #Mikit
Bl — AR H S

[host:~$ mkdir ~/yocto

)

A phyLinux ¥4 H 245 2235 2N Python fitAs. A Ubuntu 20.04 145, BRAE Python3. fiAAH

JE815 Pythond AARAR) BSP, % BAEiafT phyLinux 2 fif Python2 BEAEIAME (l)

[host:~$ 1n -s | ‘which python2|® python && export PATH='pwd':$PATH

BAEAE BT SCFJe T iz4T phyLinux

[host:~$ ./phyLinux init

AR SCAFIARTERE, P2 phyLinux £ &g H k. fEE2S H 3z 4T phyLinux A AT 5 &:

This current directory is not empty. It could lead to errors in the BSP
configuration process if you continue from here. At the very least, you
have to check your build directory for settings in bblayers.conf and
local.conf, which will not be handled correctly in all cases. It is
advisable to start from an empty directory of call:

$ ./phyLinux clean

Do you really want to continue from here?

[yes/no]:

TEH— AR, phyLinux A S EZOREAE /usr/local/bin H g% Repo T.H. FEIAT init iy 23]

], G BB AR -5 (SoC). PHYTEC 1) BSP A5 AL GEIEAEME 9 Machine

>k 5k 3k >k >k ok 3k >k ok sk >k sk ok 3k >k ok ok >k sk ok 3k >k ok 3k >k ok ok 3k >k ok 3k >k ok ok 3k >k ok 3k >k ok ok 3k >k ok >k %k ok ok >k Xk ok

* Please choose one of the available SoC Platforms:
*

: am335x

1 am57x

1 am62ax

1 amb2x

s 1
* 2
3
4
5: am64x
6
7
8
9

*

* ¥

*

1 amb68x

: imx6

¢ imx6ul

1 imx7
10: imx8
11: imx8m
: imx8mm
13: imx8mp
14: imx8x
15: imx93
16: nightly
17: rk3288
18: stm32mpl3x

EE R

*
=
N

EEE R

(85 R 70)
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*

*

19: stm32mpl5x
20: topic

# Exemplary output for chosen imx8mp
3k >k 5k 3k >k 5k 3k 3K 5k K 5k 5k >k 5k 3k >k 5k 5k >k 5k 5k 3k 5k >k 5k 3k >k 5k 5k >k 5k >k 3k 5k >k 5k >k >k 5k >k >k 5k >k >k >k >k >k >k %k k

* Please choose one of the available Releases:

*

*

EE I S

*

EE R S

*

O 00 N O Ul & WN -

=
= o

: BSP-Yocto-FSL-i.MX8MP-PD21.
: BSP-Yocto-FSL-1i.MX8MP-PD21.
: BSP-Yocto-FSL-1i.MX8MP-PD21.
: BSP-Yocto-FSL-i.MX8MP-PD21.
: BSP-Yocto-FSL-1i.MX8MP-PD21.
: BSP-Yocto-FSL-1i.MX8MP-PD21.
: BSP-Yocto-FSL-i.MX8MP-PD21.
: BSP-Yocto-FSL-1i.MX8MP-PD21.
: BSP-Yocto-FSL-1i.MX8MP-PD21.
: BSP-Yocto-FSL-i.MX8MP-PD21.
: BSP-Yocto-FSL-1i.MX8MP-PD21.
: BSP-Yocto-NXP-1i.MX8MP-PD22.
: BSP-Yocto-NXP-i.MX8MP-PD22.
: BSP-Yocto-NXP-1i.MX8MP-PD22.
: BSP-Yocto-NXP-1i.MX8MP-PD22.
: BSP-Yocto-NXP-i.MX8MP-PD22.
: BSP-Yocto-NXP-1i.MX8MP-PD22.
: BSP-Yocto-NXP-1i.MX8MP-PD22.
: BSP-Yocto-NXP-i.MX8MP-PD22.
: BSP-Yocto-NXP-1i.MX8MP-PD22.
: BSP-Yocto-NXP-i.MX8MP-PD22.
: BSP-Yocto-NXP-i.MX8MP-PD22.
: BSP-Yocto-NXP-1i.MX8MP-PD22.
: BSP-Yocto-NXP-i.MX8MP-PD22.
: BSP-Yocto-NXP-i.MX8MP-PD22.
: BSP-Yocto-NXP-1i.MX8MP-PD23.
: BSP-Yocto-NXP-i.MX8MP-PD23.
: BSP-Yocto-NXP-i.MX8MP-PD23.
: BSP-Yocto-NXP-1i.MX8MP-PD23.
: BSP-Yocto-NXP-i.MX8MP-PD23.
: BSP-Yocto-NXP-i.MX8MP-PD23.
: BSP-Yocto-NXP-1i.MX8MP-PD23.
: BSP-Yocto-NXP-i.MX8MP-PD23
: BSP-Yocto-NXP-i.MX8MP-PD24.
: BSP-Yocto-NXP-1i.MX8MP-PD24.
: BSP-Yocto-NXP-i.MX8MP-PD24.
: BSP-Yocto-NXP-1i.MX8MP-PD24.
: BSP-Yocto-NXP-1i.MX8MP-PD24

A DA DA DA DA DPEDWWWWWWWWWWNNNNNNNNNNRRRRERRERR
00 NO UL, WNRFEFOOWOWNOURA WNROOOOONO UM WNROOOOLONOOUURMWN

BSP-Yocto-Ampliphy-i.MX8MP-PD24.
BSP-Yocto-Ampliphy-i.MX8MP-maste
BSP-Yocto-FSL-i.MX8MP-ALPHA1
: BSP-Yocto-FSL-1i.MX8MP-ALPHA2

BSP-Yocto-Ampliphy-i.MX8MP-PD24.1-rcl
BSP-Yocto-Ampliphy-1i.MX8MP-PD24.1-rc2
BSP-Yocto-Ampliphy-i.MX8MP-PD24.1.0
BSP-Yocto-Ampliphy-i.MX8MP-PD24.1
BSP-Yocto-Ampliphy-i.MX8MP-PD24.1
BSP-Yocto-Ampliphy-i.MX8MP-PD24.1.2

1

r

1-rcl
1-rc2
1.0
1.1-rcl
1.1-rc2
1.1
1.2-rcl
1.2-rc2
1.2
1.3-rcl
1.3
1-rcl
1-rc2
1-rc3
1-rc4
1.0
1.1-rcl
1.1-rc2
1.1-rc3
1.1-rc4
1.1
1.2-rcl
1.2-rc2
1.2

l.y
1-rcl
1-rc2
1-rc3
1-rc4
1-rc5
1-rc6
1.0

.1y

1-rcl
1-rc2
1-rc3
1.0

.1y

(e ET0)

(85 R 70)
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(¥ k1)
# Exemplary output for chosen BSP-Yocto-NXP-i.MX8MP-PD24.1.0

ok K 3K ok K oK ok K oK oK K oK oK K oK oK 3 oK K 3K oK 3K oK ok 3 oK ok 3 oK oK 3 oK oK 3 oK oK K oK K 3K ok 3 oK oK 3 oK oK 3 oK oK K oK oK K oK K oK K K ok K K ok Kok

* Please choose one of the available builds:

*

no: machine: description and article number
distro: supported yocto distribution
target: supported build target

1: phyboard-pollux-imx8mp-3: PHYTEC phyBOARD-Pollux i.MX8M Plus 1-4GB RAM
Pollux PL1552.2
PB-03123-001.A3
distro: ampliphy-vendor
target: phytec-headless-image
2: phyboard-pollux-imx8mp-3: PHYTEC phyBOARD-Pollux i.MX8M Plus 1-4GB RAM
Pollux PL1552.2
PB-03123-001.A3
distro: ampliphy-vendor-rauc
target: phytec-headless-bundle
target: phytec-headless-image
3: phyboard-pollux-imx8mp-3: PHYTEC phyBOARD-Pollux i.MX8M Plus 1-4GB RAM
Pollux PL1552.2
PB-03123-001.A3
distro: ampliphy-vendor-xwayland
target: -c populate sdk phytec-qt6demo-image
target: phytec-qt6demo-image
target: phytec-vision-image
4: phyboard-pollux-imx8mp-3: PHYTEC phyBOARD-Pollux i.MX8M Plus 1-4GB RAM
Pollux PL1552.2
PB-03123-001.A3
distro: securiphy-vendor
target: phytec-securiphy-bundle
target: phytec-securiphy-image
5: phyboard-pollux-imx8mp-3: PHYTEC phyBOARD-Pollux i.MX8M Plus 1-4GB RAM
Pollux PL1552.2
PB-03123-001.A3
distro: securiphy-vendor-provisioning
target: phytec-provisioning-image

MR ETCIRIE A PAE phyLinux Peds it (a0 5 VUM B RRE SR, 4AF PHYTEC k5. i
BIEUE, EAAIEtT

host:~$ ./phyLinux info

# Exemplary output

3k 5k >k >k 5k >k >k 5k 5k >k 3k 5K >k 5k 5K >k >k 5k >k >k 3k 5k >k 5k 5K >k >k >k >k >k >k 5k >k >k 5K >k >k >k >k >k >k >k %k k >k %k

* The current BSP configuration is:
*
* SoC: refs/heads/imx8mp

* Release: BSP-Yocto-NXP-i.MX8MP-PD24.1.0
*

ok K oK ok K oK ok K oK oK K oK oK 3 oK K K oK K K ok 3 oK ok 3 oK ok K oK oK oK K K oK K K ok K K oKk K ok

A Y H] BSP et THEEK SoC A1 BSP jifiAS. ARG phyLinux $24LA%REE, phyLinux if 50FF
Z R A TS E Soc Ml BSP i A

[host:~$ MACHINE=phyboard-pollux-imx8mp-3 ./phyLinux init -p imx8mp -r BSP-Yocto-Ampliphy-i.MX8MP-PD24.1.0 ]

7 phyLinux 38 22



Yocto Reference Manual Wrynose Doc-rev.: imx95-alphal-430-g73c1b35

E AR a9 MRBCE 27 R

host:~$ ./phyLinux init --help
usage: phyLinux init [-h] [--verbose] [--no-init] [-o REPOREPO] [-b REPOREPO BRANCH] [-x XML] [-u URL] [-p,
—>PLATFORM] [-r RELEASE]
options:
-h, --help show this help message and exit
--verbose
--no-init dont execute init after fetch
-0 REPOREPO Use repo tool from another url
-b REPOREPO BRANCH Checkout different branch of repo tool
-x XML Use a local XML manifest
-u URL Manifest git url
-p PLATFORM Processor platform
-r RELEASE Release version

AT init a4 )5, phyLinus KT E)— 28 H R DA KR S P BRI R .

74 7.4 BSHAB*®

phyLinux "] Tl 2 M MR AORES . BIRIRETE manifest.oml ARFERRR . GR] AGIE— A
SCPE, REHRER S — AT, RS AR O sORIRE SRS, 755 E’FTZLFJ\#FWZIK

[host:~$ ./phyLinux init -x manifest.xml ]

BaE AR EHIPIRER Git 0. % Git BEFEAR T master SN, PFENFRATRE
master 733 T HABME . 1 phyLinux KA RRRES

[host:~$ ./phyLinux -u <url-of-your-git-repo>
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CHAPTER 8

8 (ER%mIZE=R

o

HHi, JCIEAEZA8NIBAT phyLinux 7. 7EFAL B phyLinux BASESAIIGIE, 0T ARE A
TSR WERERHLE EBCAH phyLinux J74, 3§25 phyLinux 3.

BT IR A Z RSB . W IR docker Al podman, {HIATHEEIK podman, HAEAFE root
FRBIA] 24T

8.181 =%

A% %% podman: https://podman.io fIfA[Z¢%E docker: https://docs.docker.com /engine/install/

8.2 8.2 THTEZE

HaigkM1&T Ubuntu LTS AR T 4 NSRRI 248 https://hub.docker.com /u/phybuilder
e yocto-ubuntu-16.04
e yocto-ubuntu-18.04
e yocto-ubuntu-20.04
e yocto-ubuntu-22.04
XLEALR AT PA# ) podman BY docker 1547, %FF Yocto Wrynose i4ds, 4% “yocto-ubuntu-20.04” 25 ik.

8.3 8.3 TH/HMESE

25


https://podman.io
https://docs.docker.com/engine/install/
https://hub.docker.com/u/phybuilder
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host:~$ podman pull docker.io/phybuilder/yocto-ubuntu-20.04
OR

host:~$ docker pull docker.io/phybuilder/yocto-ubuntu-20.04

TEARREISIUAE S A dings, Gl AR EGEF T A RRIRAR 2 1 2540 -
podman pull docker.io/phybuilder/yocto-ubuntu-20.04:phy2

ST AETRATIY duckerhub 21 574 7 P 2
e https://hub.docker.com/r/phybuilder /yocto-ubuntu-16.04/tags

https://hub.docker.com/r/phybuilder/yocto-ubuntu-18.04/tags

https://hub.docker.com/r/phybuilder/yocto-ubuntu-20.04/tags

e https://hub.docker.com/r/phybuilder /yocto-ubuntu-22.04/tags
MR BB T MR T B 2E4s, ER A shhiiy/ T k.
GERTARE I DA iy 2 AR B 1 30/ B A s -

$USERNAME@$HOSTNAME : ~$ podman images

REPOSITORY TAG IMAGE ID CREATED SIZE
docker.io/phybuilder/yocto-ubuntu-22.04 latest d626178e448d 4 months ago 935 MB
docker.io/phybuilder/yocto-ubuntu-22.04 phy2 d626178e448d 4 months ago 935 MB
docker.io/phybuilder/yocto-ubuntu-20.04 phy2 e29a88b7172a 4 months ago 900 MB
docker.io/phybuilder/yocto-ubuntu-20.04 1latest e29a88b7172a 4 months ago 900 MB
docker.io/phybuilder/yocto-ubuntu-18.04 phyl 14c9c3e477d4 7 months ago 567 MB
docker.io/phybuilder/yocto-ubuntu-18.04 Tlatest 14c9c3e477d4 7 months ago 567 MB
docker.io/phybuilder/yocto-ubuntu-16.04 phyl 28c73el3ab4f 7 months ago 599 MB
docker.io/phybuilder/yocto-ubuntu-16.04 Tlatest 28c73el3ab4f 7 months ago 599 MB
docker.io/phybuilder/yocto-ubuntu-22.04 phyl 5a0ef4b41935 8 months ago 627 MB
docker.io/phybuilder/yocto-ubuntu-20.04 phyl b5a26a86c39f 8 months ago 680 MB

8.4 8.4 EITLEE
BLRA Tl 248 T Yocto #9%, p ek A2 B2 1T phyLinux init (3096, SRIG BB A4

host:~$ podman run --rm=true -v /home:/home --userns=keep-id --workdir=$PWD -it docker.io/phybuilder/yocto-
—ubuntu-20.04 bash

ik

i A docker SEFTAIME I ZASE, H AL podman AP A, W0 E LRI EASE P, o, 2%
AL R docker ANSZ L RASITFENE, DA EE R I T & .

PHESER G A7 R R %X (Fir SUSERNAME 298 1] “podman run” I/, I HAEHKHBhE
AR A EUE RS A P A ]

[$USERNAME@6593e2c7b8f6:~$ ]
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i
WERBEAZARI N 14002 “root”, BRFICIRIZAT bitbake, WHALRMEM&H CHIM P4 IB T4 %%

PAEE T DMER S T I . B/ R AE:, AR

[$USERNAME@6593eZC7b8f6 1~$ exit
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CHAPTER 9

9 {& A Poky #A Bitbake

9.1 9.1 FigHaiE

{41 phyLinux init FEFTG TCHERG, G shell FRESAS . HEUHTIFRT shell TFHH I HE T E 3
TFHICHAE. FROTHUT Poky BRARALRY shell A<, 01 H BLH 4 A

[host:~$ source sources/poky/oe-init-build-env ]

source M5 &1~

[host:~$ . sources/poky/oe-init-build-env ]

shell {24/ TAEH RPN build/. (EH—RMEZ AT, BV ixAR FRE S

[host:~$ vim conf/local.conf ]

43214 T AL 2 1 BT A PR AT AR AE X B, MR PE G T R G, W RETR SR Z . Flan, T
Freescale/NXP fith A F &, ©HEEHESZ GPU Ml VPU 3kl /0 vl ¥l e 38 1o B v B A I 19 47 51 3
ZAF AT HML

# Uncomment to accept NXP EULA # EULA can be found under ’

../sources/meta-freescale/EULA ACCEPT FSL EULA = "I1"

BAE T DA — R T FRATH BB MYIEETESUR phytec-headless-image IFf, HHE V2R IE
5 LAE

[host:~$ bitbake phytec-headless-image ]

f£ Intel Core i7 b, HRMIFRATE 40 4. HEFAMGSMERIEE N ZAIMELT, HWIFRATFE
3 7rhb.

29
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9.2 9.2 Images
ASR—YIA], W PATEDA L B F Bitg

[host:~$ cd deploy/images/<MACHINE> ]

DB R R R B T R e A DR E ) SD RE3h, R mEiissBge 5% SD K

{host:~$ sudo dd if=phytec-headless-image-<MACHINE>.wic of=/dev/<your device> bs=1M conv=fsync }

XH <your_device> FJPAZ “sde”, AAARTEM ARG, SR ARSI EE AR /N0 SR R i A
UK Z) W] B 2 R IR A i 4! 7“%@( conv=fsync SR EHEZ 0l XFE dd 3R B2 115 AR

JEENE, ERT DA ER D EGE T R ssh B 5t root K FTRCE BEY . XA2 R conf/local.conf TS TR
B, AR R %A T

[#EXTRAiIMAGEiFEATURES = "debug- tweaks" ]

PHIABE (BN E 250 root 1) FFALERL.

9.3 9.3 3RHX BSP KHEA%EIFIRA Z (889 P iE FF & iR A

BRI PATI I Yocto BSP F%J?E’J%Zitljﬂﬁzli B THIRMA, HARIEXA RIS RA . TS AE
phyLinux A+ A PDXX.X.y 45

[host:~$ ./phyLinux init -p imx8mp -r BSP-Yocto-Ampliphy-i.MX8MP-PD24.1.y ]

RFFRIIRAL— B BSP JT A& ARAS

9.4 9.4 KEFHRIEHE

Poky W& 24 THARB AR Yocto THE. HIPAZHM) Layer THITFFAYES

[host:~$ bitbake-layers }

fhn, ERARDRERFE Recipe FEH—4> Layer $HEH T

[host:~$ bitbake-layers show-appends ]

TEafTHEZ ml, BAnIPAE3N Toaster, DAEREWS I Toaster Web GUI EHE Sk A A4 A 1RG5

[host:~$ source toaster start ]

(R ] RERR B &4 — 2UiKisi 4 BBz 1T toaster

host:~$ pip3 install -r ’

../sources/poky/bitbake/toaster-requirements.txt

You can then point your browser to http://0.0.0.0:8000/ and continue working with Bitbake. All build
activity can be monitored and analyzed from this web server. If you want to learn more about Toaster, look
at Toaster. To shut down the Toaster web GUI again, execute

[host:~$ source toaster stop J
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9.5 9.5 meta-phytec 1 meta-ampliphy 455

9.5.1 9.5.1 Buildinfo

Buildinfo {155 /28] Recipe W —A g, "IHTEIMNA IO ERBGR RS . HILEOR A6 H AR X
[ Recipe, M Buildinfo Bin] &7 R (B0 barebox ELANTEIT ), 5 E0AT

[host:~$ bitbake barebox -c buildinfo

FERS shell o, SATETINR 2RAUEE

(mini) HOWTO: Use a local git repository to build barebox:
To get source code for this package and version (barebox-2022.02.0-phyl), execute

mkdir -p ~/git

cd ~/git

git clone git://git.phytec.de/barebox barebox

cd ~/git/barebox

git switch -c v2022.02.0-phyl-local-development 7fel2e65d770f7e657e6838496811339a996418b

A A A A A

You now have two possible workflows for your changes:

1. Work inside the git repository:
Copy and paste the following snippet to your "local.conf":

SRC_URI:pn-barebox = "git://${HOME}/git/barebox;branch=${BRANCH}"
SRCREV:pn-barebox = "${AUTOREV}"
BRANCH:pn-barebox = "v2022.02.0-phyl-local-development"

After that you can recompile and deploy the package with

$ bitbake barebox -c compile
$ bitbake barebox -c deploy

Note: You have to commit all your changes. Otherwise yocto doesn't pick them up!

2. Work and compile from the local working directory

To work and compile in an external source directory we provide the
externalsrc.bbclass. To use it, copy and paste the following snippet to your
"local.conf":

INHERIT += "externalsrc"
EXTERNALSRC:pn-barebox = "${HOME}/git/barebox"
EXTERNALSRC BUILD:pn-barebox = "${HOME}/git/barebox"

Note: All the compiling is done in the EXTERNALSRC directory. Every time
you build an Image, the package will be recompiled and build.

NOTE: Tasks Summary: Attempted 1 tasks of which 0 didn't need to be rerun and all succeeded.
NOTE: Writing buildhistory

IEANGPT AL, 420G TS TR R

ot
i SRR SWIR Yocto MIVFZ WEMIIALE] . FEAMELERES, PR H KT R E SO A BEARIER A ST
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HEHFMM ARG SD RHEGR P BUTIREMEN -force. BTN, TEdwiE bareboxr F4§ HEHFRE
3| deploy/images/<machine> W35 AT

host:~$ bitbake barebox -c compile --force

host:~$ bitbake barebox -c deploy

LR H NG GER SD REG, wembilmiFe, REmH EEmRscr R, W

[host:~$ bitbake phytec-qt6demo-image -c rootfs --force ]

TER, Yocto M RGEA LR IMIIE S H SRUEATIE . A1RES Yocto Recipe #El7 i Fir A #b 17 21 41
W H %, AN RS

SRCTREECOVEREDTASKS="" BB_ENV_PASSTHROUGH_ADDITIONS="$BB_ ENV_PASSTHROUGH ADDITIONS SRCTREECOVEREDTASKS" , ’

—bitbake <recipe> -c patch

9.6 9.6 HTFEMN BSP
AT H IR BSP, AT Yocto B SCR M B4 T — S0 H AT SS . B T ] i) B4R 48 I At
B, T kernel fil Bootloader B, PAMMN ] kernel 11 Bootloader {48 T o

AN IR AT 2 R ) IME SR TE S build/conf/local.conf T5E IS . LEARHL, W] DA 5 4 Ry 28 %
recipe #H7/IMER .

A RN VA T DAREA T R

L. Bl A S Layer F-6E bbappend It

2. MIra M NATINE PHYTEC f Distro Layer meta-ampliphy.
B H O Layer #4746 #E H Y Layer.

9.6.1 9.6.1 Ampliphy-boot

Ampliphy-boot is a collection of bootscripts for booting the ampliphy distro that work across different
platforms. The bootscripts are developed to work with the U-Boot standard boot feature.

9.6.1.1 Provided bootscripts

Ampliphy-boot currently provides these bootscripts:

mmc_boot

mmc_boot_fit
net boot fit
spi_boot_ fit

9.6.1.1.1 mmc_boot

This script is for booting kernel and devicetree from mmec devices.
Used Variables:
o comnsole: Console device and baudrate for kernel bootargs.

e devnum: Number of the device the bootscript is loaded from. This device will also be used for loading
overlaysenvfile, kernel, devicetrees and overlays as well as mounting the root partition. Automatically
set by U-Boot standard boot.
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devtype: Type of the device the bootscript is loaded from. Must be mmc for this bootscript. Auto-
matically set by U-Boot standard boot.

distro__rootpart: Number of root partition. If unset, default is 2.
earlycon: Optional Early console bootargs parameter for kernel.
fdt__addr_ r: Address in RAM the fdt is loaded to.

fdtfile: Name of the fdt file.

fdtoverlay_ addr_ r: Address in RAM the fdtoverlays are loaded to.
kernel__addr_ r: Address in RAM the kernel is loaded to.
loadaddr: Address in RAM the overlaysenvfile is loaded to.
optargs: Optional additional arguments for kernel bootargs.

overlays: Optional variable to set kernel devicetree overlays. If set in U-Boot environment, that will
be taken over the value in overlaysenvfile.

overlaysenvfile: Filename of the bootenv file that sets the overlays variable. If unset, default is
overlays.txt.

raucargs: Optional additional RAUC arguments for kernel bootargs.

9.6.1.1.2 mmc_boot_fit

This script is for booting a fitImage from mmc devices.

Used Variables:

console: Console device and baudrate for kernel bootargs.

devnum: Number of the device the bootscript is loaded from. This device will also be used for
loading overlaysenvfile and fitlmage as well as mounting the root partition. Automatically set by
U-Boot standard boot.

devtype: Type of the device the bootscript is loaded from. Must be mmc for this bootscript. Auto-
matically set by U-Boot standard boot.

distro_ rootpart: Number of root partition. If unset, default is 2.
earlycon: Optional early console bootargs parameter for kernel.

fit_ addr_ r: Optional variable for setting the RAM addr for loading overlaysenvfile and kernel fitIm-
age. If not set loadaddr will be used.

fit__extensions: Optional variable where certain devicetree overlays can be set depending on the SoM
variant. This variable will be set by U-Boot in board code depending on Phytec SoM detection.

fit_ overlay_ conf: Optional variable to set kernel devicetree overlay configs. If set in U-Boot envi-
ronment, that will be taken over the value in overlaysenvfile.

loadaddr: Address in RAM the overlaysenvfile and kernel fitlmage is loaded to. Will be set to
fit _addr_r if that variable is set.

optargs: Optional additional arguments for kernel bootargs.

overlaysenvfile: Filename of the bootenv file that sets the fit_ overlay_ conf variable. If unset, default
is overlays.txt.

raucargs: Optional additional RAUC arguments for kernel bootargs.
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9.6.1.1.3 net_boot_fit

This script is for booting a fitlmage over network (eth0) and mounting the rootfs over nfs.

Used Variables:

console: Console device and baudrate for kernel bootargs.

devtype: Type of the device the bootscript is loaded from. Must be mmc for this bootscript. Auto-
matically set by U-Boot standard boot.

earlycon: Optional early console bootargs parameter for kernel.

fit__addr__r: Optional variable for setting the RAM addr for loading overlaysenvfile and kernel fitIm-
age. If not set loadaddr will be used.

fit__extensions: Optional variable where certain devicetree overlays can be set depending on the SoM
variant. This variable will be set by U-Boot in board code depending on Phytec SoM detection.

fit_ overlay__conf: Optional variable to set kernel devicetree overlay configs. If set in U-Boot envi-
ronment, that will be taken over the value in overlaysenvfile.

ipaddr: IP addr of the board. Only used if ip_ dyn is set for static IPs.

ip__dyn: Used to determine whether dhcp (dynamic IP) or tftp (static IP) is used for network con-
nection. Valid values are [yes/no], [true/false], [1/0]. If unset or other value dhcp will be used by
default.

loadaddr: Address in RAM the overlaysenvfile and kernel fitlmage is loaded to. Will be set to
fit _addr r if that variable is set.

netmask: Netmask for ipaddr and serverip. Only used if ip_ dyn is set for static IPs.
nfsroot: Path to nfs folder on host.
optargs: Optional additional arguments for kernel bootargs.

overlaysenvfile: Filename of the bootenv file that sets the fit_ overlay_ conf variable. If unset, default
is overlays.txt.

serverip: IP addr of the tftp and nfs server. Only used if ip_ dyn is set for static IPs.

nfs__eth__dev: If ip_dyn is set for static IPs, this must be used to set the ethernet interface.

9.6.1.1.4 spi_boot_fit

This script is for booting a fitlmage with initramfs from SPI flash.

This script has the .in fileending which means that there is an expression (@@EXPRESSION@@) that has to be
replaced before compiling. In this case @SPI_MTD PARTS@@ will be replaced with the fitImage location in the
SPI flash. The variable is set in the ampliphy-boot recipe.

Used Variables:

console: Console device and baudrate for kernel bootargs.

devnum: Number of the device the bootscript is loaded from. This device will also be used for
loading overlaysenvfile and fitlmage as well as mounting the root partition. Automatically set by
U-Boot standard boot.

devtype: Type of the device the bootscript is loaded from. Must be mmc for this bootscript. Auto-
matically set by U-Boot standard boot.

earlycon: Optional early console bootargs parameter for kernel.
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e fit_ addr_ r: Optional variable for setting the RAM addr for loading overlaysenvfile and kernel fitIm-
age. If not set loadaddr will be used.

o fit_ extensions: Optional variable where certain devicetree overlays can be set depending on the SoM
variant. This variable will be set by U-Boot in board code depending on Phytec SoM detection.

o fit_ overlay_ conf: Optional variable to set kernel devicetree overlay configs. Has to be set in U-Boot
env. Overlaysenvfile is not supported.

o loadaddr: Address in RAM the overlaysenvfile and kernel fitlmage is loaded to. Will be set to
fit _addr r if that variable is set.

e optargs: Optional additional arguments for kernel bootargs.

9.6.1.2 Adding ampliphy-boot to your platform in Yocto
To add ampliphy-boot to your platform in Yocto, first the dependencies need to be set.

WKS_FILE DEPENDS:append = " ampliphy-boot"
PARTUP PACKAGE DEPENDS:append = " ampliphy-boot"

By default all the bootscripts get deplayed and mmc_boot.cmd is the default bootscript and will get de-
ployed as boot.scr.uimg. This can be changed with the variables DEFAULT BOOTSCRIPT and BOOTSCRIPTS
that are set in the ampliphy-boot recipe in meta-ampliphy layer at recipes-bsp/u-boot/ampliphy-boot.bb.
DEFAULT BOOTSCRIPT specifies the bootscript that gets built into the WIC image boot partition. BOOTSCRIPTS
is a list of bootscripts (*.cmd) that should be built by Yocto.

Finally, the default bootscript boot.scr.uimg needs to be added to the IMAGE BOOT FILES variable in the
machine conf file, so that it gets built into the boot partition of the WIC image and partup package.

9.6.1.3 Working with bootscripts

Bootscripts have a source form (.cmd) and a compiled form (.scr or .scr.uimg). The .scr image is a raw
U-Boot script image, while .scr.uimg means that the script is packed into a FIT. For ampliphy-boot the
bootscripts are packed into FITs.

In case something needs to be changed in an existing script or a new one needs to be created, the sources need
to be compiled. Therefore the source file (*.cmd) and the image tree source file (*.its) are required. Both
can be found in meta-ampliphy in recipes-bsp/u-boot/ampliphy-boot/. The .1in file ending means that there
is an expression (@@EXPRESSION@@) that needs to be replaced. For the boot.its.in file @BOOTCOMMAND FILE@@
needs to be replaced by the filename of the bootscript source file. Then the .in ending can be removed.
Finally the *.cmd file can be compiled into the *.scr.uimg format with the following command:

[host:~$ mkimage -C none -A arm64 -f boot.its <script>.scr.uimg ]

Otherwise the *.cmd files can also be rebuilt in Yocto with the following command. With that command
only the bootscripts get rebuilt, but not the complete WIC image:

[host:~$ bitbake ampliphy-boot J

To update the bootscript in the image, rebuild the whole image with:

[host:~$ bitbake <image-name> J
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9.6.2 9.6.2 Enabling software FEATURES

To include or exclude additional, optional, packages in your BSP, The Yocto Project provides the FEATURES
variables.

To keep it short, in the following section, only additional FEATURES will be discussed as well as Ampliphy
quirks.
9.6.2.1 OP-TEE (optee)

If optee is found in MACHINE_FEATURES, the OP-TEE trusted OS will be packaged into the image. OP-TEE
has a high impact on functional safety as it is an essential part in the boot chain.

o

If there is an error in how OP-TEE is packaged, the board may not boot.

The OP-TEE is loaded by the Trusted Firmware-A (ref) before the Bootloader is started. For conceptual
details, please refer to the provided documentation.

The practical impact for the BSP is that multiple pieces of software need to work together to make OP-TEE
integration work. This is OP-TEE, Trusted Firmware-A and the Bootloader. The bootloader has the task of
loading the TEE into RAM from non-volatile storage at the same address Trusted Firmware-A later passes
control to. OP-TEE itself needs these (load) addresses set as well to correctly protect its RAM region.

9.6.3 9.6.3 %M Qt Rffl demo

BOATEOLS, BSP BB phytec-gt6demo-image RAETERN T SRS L3 Qt6 /BN R T . 2k
IR BIHE NG 61 Linug framebuffer 4l 6 , Wlid A L a4 ssh EEHEE] HARHF AT shell a4

[target:~$ systemctl stop phytec-qtdemo.service ]

B - I IR app. BEECEEZSD, WHEE EREEET

[target:~$ systemctl start phytec-qtdemo.service ]

BEATLURASE %R SS . REEE A SAETFHLN H 5 3h

[target:~$ systemctl disable phytec-qtdemo.service ]
2]
BJa— N AEEN TS, (HRBEAXEMEIE. BEEELFIRS RS, HHIT
[target:~$ systemctl status phytec-qtdemo.service ]

PR BRI EE R R S5, 52 SCHFE build/conf/local.conf JFHHSINPA R AT

# file build/conf/local.conf
SYSTEMD_AUTO_ENABLE:pn-phytec-qtdemo = "disable"

ZIREH R

[host:~$ bitbake phytec-qt6demo-image ]
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9.6.4 9.6.4 Framebuffer E§|8

TE%E%%DE’J’%M&L BINEH Framebuffer i & . @R AR USB #7855, 2R )R
MR TR SO T8, A

[target:~$ loadkeys /usr/share/keymaps/i386/qwertz/de-latinl.map.gz

QR LR Framebuffer #5il&, 16217

[target:~$ echo 0 > sys/class/vtconsole/vtconl/bind

{3 Framebuffer 6, 3585H AT WZIC A %

[Device Drivers->Graphics Support->Support for framebuffer devices->Framebuffer Console Support

FL2{5 B3 https://www.kernel.org/doc/Documentation /fb/fbcon.txt

9.6.5 9.6.5 FIHmFFEPRHEMHIR
9.6.5.1 RAM EMli%

RAM FIZAF MR B RO pmbw (TR M TR . Prbu 272N
IR, TR PR IR I 0 D R 7] SoC HYEAEAT RAM. ZEZAFINAY BT . ORI A 15 2
2 MIB A7 FA74% F A0k Bl T T SN0 ], DACET SRR o ook Ve, Bt
BAFTE S LA

FOHRI, A

[target:~$ nice -n -2 pmbw

Mse UG, HGSCHFRT ARG gnuplot A, 1547

[target:~$ stats2gnuplot stats.txt > runl.gnuplot

BUAE ST DA H SRR 2 I 2R AT BRASHY gnuplot

[host:~$ sudo apt-get install gnuplot host:~$ gnuplot runl.gnuplot

Y plots-<machine> .pdf SCUFELE T B . BRI EIRIEY N png SO, BRI PAME Ghostscript

host:~$ sudo apt-get install ghostscript
host:~$ gs -dNOPAUSE -dBATCH -sDEVICE=pnglém -rl150 -sOutputFile='page-%00d.png' plots-phyboard-wega-am335x-
—1.pdf

9.6.6 9.6.6 4 BSP H{GARMFEIIRFE

To add additional software to the image, look at the OpenEmbedded layer index: layerindex

HiE, WA LA RERPEREIA R BSP 1) Yocto A, A5t Recipes. IUFERT] DA R
Ui H 42N FrfEr) Layer, e3R89, BRIPALT meta-openembedded. openembedded-core 5 Poky
H, 1_5'%55 Recipe CAEA Yocto TAEH . AT NFAEXFME L N AU IR QR ahn T —
A Layer, 1§Z 5 F—#B4r.

G AT AR AT ] Recipe 5136

host:~$ bitbake -s | grep <program name> # fill in program name, like in
host:~$ bitbake -s | grep lsof
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UELFFH Recipe LE Yocto AT, U AAHIIRIEICIE build/conf/local.conf BNFT . BRI ML
B — IR A

# file build/conf/local.conf
IMAGE INSTALL:append = " <packagel> <package2>"

B, X—17

# file build/conf/local.conf
IMAGE INSTALL:append = " ldd strace file lsof"

T HA AR 22— B AR o

i
FEFF A A FRAT SR AR R 2

local.conf FH I BCEINIE T 85 . K, Hrind sk teda T 2 9% [5] i £9 & 78 phytec-headless-image
1 phytec-qt6demo-image £51% 1.

9.6.6.1 XFHRHEH Recipe HYiiEA

BIEE RS IMAGE INSTALL ZAEd, XEAR—EZ R T Layer ) Recipe & K. Recipe ERA

&L — A MRS R, B Recipe ’ﬂ—ﬂ//\'{if PACKAGES A8 st & HAB AR, HaensE LA

Eﬁ@ﬁ(lﬂ’ﬁ}dﬂﬁﬁl IR AR, Rk UL, BRI R AR, flﬁ7r N Recipe. ZERIAHIIHOLT,
A E T PACKAGES 728 . XS B, Toaster 2 K1) TH AT REXT A A s H .

ﬂﬂ%/uﬁpiﬁ?@ sources FeftRy Layer HHERBI R, EHS T —F5 AR — 81 Layer 4553
Yocto g,

References: Yocto Documentation - Customizing Yocto builds

9.6.7 9.6.7 F{hNEth Layer

This is a step-by-step guide on how to add another layer to your Yocto build and install additional software
from it. As an example, we include the network security scanner nmap in the layer meta-security. First, you
must locate the layer on which the software is hosted. Check out the layerindex and guess a little bit. The
network scanner nmap is in the meta-security layer. See meta-security. To integrate it into the Yocto build,
you have to check out the repository and then switch to the correct stable branch. Since the BSP is based
on the Yocto Wrynose build, you should try to use the Wrynose branch in the layer, too.

host:~$ cd sources

host:~$ git clone git://git.yoctoproject.org/meta-security
host:~$ cd meta-security

host:~$ git branch -r

BTG 7T R 2 R 13 . 1% W i% 4 sumo’, "warrior’, 'zeus’. ’dunfell’, "hardnkott’, ’kirkstone’.

‘mickledore’, ’master’...

[host:~$ git checkout wrynose

BAERATEEIE A N B E] build/conf/bblayers.conf SCPFA R T AN Layer (75 B4 # h

# file build/conf/bblayers.conf
BBLAYERS += "${BSPDIR}/sources/meta-security"
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A5, EERTRAE IS AT AT AU KA A% Layer J& 376 M4 B C & ol

[host:~$ bitbake-layers show-layers ]

AR B IDATR B

[ERROR: Layer 'security' depends on layer 'perl-layer', but this layer is not enabled in your configuration ]

WER BRI Layer (X HE meta-security) KT 53—~ Layer, #7525 8 HM1) Layer. i
m, AR IE meta-openembedded F1) Layer (Y£ PHYTEC BSP #1, ‘BT 4% sources/meta-
openembedded /meta-perl/ H), BEHE, #RLAFAFIINE] build/conf/bblayers. conf

# file build/conf/bblayers.conf ’

BBLAYERS += "${BSPDIR}/sources/meta-openembedded/meta-perl"

WATA S bitbake-layers show-layers NiZ=¥T I A B8 Layer 19532, HFE meta-security F1 meta-perl.,
8% Layer i, S80T AR IR Z BT AGA 2256 Layer . @ k2 mA ™ T (X R 2

nmap)

# file build/conf/local.conf
IMAGE INSTALL:append = " nmap"

FIGERY build/conf/local.conf . ANEGSIETSICEH A B

[host:~$ bitbake phytec-qt6demo-image ]

TS

After adding further external or own layers, it makes sense to reflect those additions by deriving a custom
manifest file, cmp 7.4 S8 H %

9.6.8 9.6.8 Create your own layer

B Layer [Vi%2 HE X BSP W EAL 52—, B PIAEEE. GnI ARG Ea4 meta-ampliphy, ]
PARIE — MO B B U Layer. BMRASZeE AR T 3557 . meta-ampliphy JRFATH E X Linuz
RATHR RG], BRI SAEARRFF R . MR A B 52 at, FF HE AR EXE R P 2sE) i
FURENRE, IBALE Ampliphy Ak ERIEA SR Layer WG A MY 2. WREHRREA] 2[4
HIt H AT PHYTEC BEEARE(E SR, SRUFE 6] meta-ampliphy, %45 Layer a4 748 SO A 28 DAGE
HE MK b PAZER OpenEmbedded Layer 5[ ARE A [ 19 54T Layer. AISRGEH 2R H
O RIS SR, I8 A i Layer.

ER—Fd, BATA—A%H “racer” IR ARITIH , FATFEHIAE Ampliphy Linus KATBEREBE .
Wi, WAFEE—NHH Layer,

Yocto $2 T —NHIAK S Layer G, WIREC LR EY BSP I H. shell DHERHLE, WHiA

[host:~$ bitbake-layers create-layer meta-racer ]

HERUL, BRIAEDUZ 17 . $Fi% Layer #3)%] source H3RF

[host:~$ mv meta-racer ../sources/ ]

TEME Layer BIH—A> Git O KR ER A B

host:~$ cd ../sources/meta-racer
host:~$ git init && git add . && git commit -s
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PIAE 0] DA% Layer HIZRINE] build/conf/bblayers.conf

[BBLAYERS += "${BSPDIR}/sources/meta-racer"

sEEH Yocto HRALMMIA

[host:~$ bitbake-layers add-layer meta-racer

9.6.9 9.6.9 kernel 1 Bootloader B Recipe 14

B, BETMNE H AR Machine i B4 kernel FI%F W IR AS, PHYTEC 324 £ 4> kernel recipe linux-
mainline, linuz-ti fl linuz-imz, 55— PHYTEC §J iMX 6 1 AM335x SOM k&4, 2 ETF
kernel.org #J Linux kernel 2 B4, Git F URL 4:

o linuz-mainline: git://git.phytec.de/linux-mainline

o linuz-ti: git://git.phytec.de/linux-ti

o linuz-imz: git://git.phytec.de/linux-imx

o barebox: git://git.phytec.de/barebox

o u-boot-imz: git://git.phytec.de/u-boot-imx
B Bt A P (Y kernel recipe, 5 HAATRA T fiv 4

[host:~$ bitbake virtual/kernel -e | grep "PREFERRED PROVIDER virtual/kernel"

%44 PREFERRED PROVIDER. wvirtual/kernel F{H. %35 87E Yocto 47 Byl S PRl
A kernel recipe. PANJLAT/2EE] BB & B W) 4 i (E

PREFERRED PROVIDER virtual/kernel="linux-mainline"
PREFERRED_PROVIDER virtual/kernel="linux-ti"
PREFERRED_PROVIDER_virtual/kernel="1linux-imx"

BEEME WA, EIAT bitbake -s. Bil40

[host:~$ bitbake -s | egrep -e "linux-mainline|linux-ti|linux-imx|barebox|u-boot-imx"

L -s FTEIITA R K Recipe FIERIBUAR . 4 i 72 ML 5 Recipe 48K, 4 M6 & HCA

barebox :2022.02.0-phyl-r7.0
barebox-hosttools-native 12022.02.0-phyl-r7.0
barebox-targettools :2022.02.0-phyl-r7.0
linux-mainline :5.15.102-phyl-r0.0

WM&, recipe linuz-mainline WA 5.15.102-phyl, 7£ PHYTEC [ linuz-mainline Git JEH, 4
KR BIAH N BIFRZE v5.15.102-phyl, barebox recipe HIRASS 2022.02.0-phyl., FF i. MX8M* fibk [, i Hikf

E linuz-imz M u-boot-imz,

9.6.10 9.6.10 Kernel 0 Bootloader B &

PHYTEC Jifi F{ %) bootloader barebozx ¥ FH5 Linux kernel #HEIMIIFES. HIL, ﬁﬂ HIH A 84
o] F AL E: kernel DA K bootloader., ZEACHE: kernel B{ bootloader, i#iHfTUA T2 HI—5%.

host:~$ bitbake -c menuconfig virtual/kernel # Using the virtual provider name
host:~$ bitbake -c menuconfig linux-ti # Or use the recipe name directly
host:~$ bitbake -c menuconfig linux-mainline # Or use the recipe name directly (If you use an i.MX 6 or,

(8T )

9 {#f Poky #1 Bitbake 40


https://kernel.org/

Yocto Reference Manual Wrynose Doc-rev.: imx95-alphal-430-g73c1b35

(B D)

—RK3288 Module)

host:~$ bitbake -c menuconfig linux-imx # Or use the recipe name directly (If you use an i.MX 8M*)
host:~$ bitbake -c menuconfig barebox # Or change the configuration of the bootloader

host:~$ bitbake -c menuconfig u-boot-imx # Or change the configuration of the bootloader (If you use,
—an 1i.MX 8M*)

25, BRI PAE gm0 kernel 5% bootloader

host:~$ bitbake virtual/kernel -c compile # Or 'barebox' for the bootloader

host:~$ bitbake virtual/kernel -c deploy # Or 'barebox' for the bootloader

B, R n] DA AT i R A T e B A
[host:~$ bitbake phytec-headless-image # To update the kernel/bootloader, modules and the images ]

TEd Ja — A fir 2, AT DAKE SR 44 B e o R PR Y B 4 PR BT B AROR ik R SO L T
build/deploy/images/<machine> /.

B
ZHIN kernel FELE FFEABIK AL . TIT bitbake virtual/kernel -c clean B ATEIEFIE NA

TR AR R UK AR, TR I A B MO A 8 Layer . BOR MR IESE:
o WEEREZRE CRIAMEZ KN £257)
o BUUSHIZEEILE (defeonfig) .

(I RC L 7 BOAT DABETT 238 RS AN ] B BB 8014 5 SR s o o T DA 3 Bl AR X S T L, W[ 25
RSB P, XA BT S R SE R C LIRS FURT Y kernel RAS, A T DAXTICE A BLE T 041,
PATEAR TS E 57 T O] o LB 588 kernel BCELRFROMCLE H 5% build/deploy/images/<machine> Wi 4l
RIEAT_EIREX TR, PERLE 5e B R defeonfig SCFRTRES AR R

9.6.10.1 RKECERERRME Recipe

PAF A HE5E T kernel A1 bootloader. HFE¥ 4 W1 recipe ZFR linuz-mainline Bk linux-ti, s{E ¥
bootloader #fihy barebox, WIHRLEXXANAEHEART, HM—DT1EH Yocto TREEHHU5. W,
Be B 2257 ] BE s S IR .

host:~$ bitbake linux-mainline -c clean
host:~$ bitbake linux-mainline -c menuconfig

(E S BRL FR R I B A A R B

[host:~$ bitbake linux-mainline -c diffconfig ]

bR AT B AR I FE B B AR

Config fragment has been dumped into:
/home/<path>/build/tmp/work/phyboard mira imx6 11-phytec-linux-gnueabi/linux-mainline/4.19.100-phyl-r0.0/
— fragment.cfg

JI AT 1A WG B A BICRRAC SR AE SO fragment.cfg W, % SCPFUER S AR ECEAT. DA /R BIER 1 A 1)
bbappend LT, DA KA S HEE Fr BedS N G 917 BT IRIGEFE Recipe W H SR A R linua-

mainline, linuz-ti. linux-imx. u-boot-imx BY bareboz.
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sources/<layer>/recipes-kernel/linux/linux-mainline %.bbappend # For the recipe linux-mainline
sources/<layer>/recipes-kernel/linux/linux-ti %.bbappend # For the recipe linux-ti
sources/<layer>/recipes-kernel/linux/linux-imx %.bbappend # For the recipe linux-imx
sources/<layer>/recipes-bsp/barebox/barebox %.bbappend # For the recipe barebox
sources/<layer>/recipes-bsp/u-boot/u-boot-imx_%.bbappend # For the recipe u-boot-imx

FFEAFER layer BB H CANER layer (41 EFR) (B0 meta-racer) , S35 HIZMEH meta-ampliphy.
BEH meta-ampliphy, W56, TFEONECE R BAIE H SN HIRE — A (Wb h enable-r8169.cfg)
SRR R BORE XA Layer Hi.,

host:~$ mkdir -p sources/meta-ampliphy/recipes-kernel/linux/features
# copy the path from the output of *diffconfig*
host:~$ cp /home/<path>/build/tmp/work/phyboard mira imx6 11-phytec-linux-gnueabi/linux-mainline/4.19.100-
—phyl-r0.0/fragment.cfg |
sources/meta-ampliphy/recipes-kernel/linux/features/enable-r8169.cfg

2 5 ) B G W8 T IF bbappend S PE (6 7K Bt R sources/meta-ampliphy frecipes-
kernel/linuz/linuz-mainline_%.bbappend ) FEHIMPAR JLFT

# contents of the file linux-mainline %.bbappend
FILESEXTRAPATHS:prepend := "${THISDIR}/features:"
SRC_URI:append = " |

file://enable-r8169.cfg \

i

ABACH FH IERG ) bbappend U4 : linuz-ti %.bbappend T linux-ti recipe, barebox_ %.bbappend
FF3Fk recipes-bsp/bareboz/ F¥) bootloader!

PRAT bbappend SCIF)E, BFEFHRHMIFFR . Yocto 2 A BIHH recipe MBI EMURTIIHIR -

[host:~$ bitbake phytec-headless-image # Or another image name ]

9.6.10.2 [ Recipe RII—MTEEE (defconfig)

DO S Z B EARRL, ORISR B, TR defeonfig. W4, FEEMEMHM Layer Hi4
BTN, X ARG E C Y Layer, (& meta-ampliphy.

host:~$ mkdir -p sources/meta-ampliphy/recipes-kernel/linux/features/ # For both linux-mainline and linux-ti
host:~$ mkdir -p sources/meta-ampliphy/recipes-bsp/barebox/features/ # Or for the bootloader

RIG T ERNE—AEIEN defeconfig XM HH menuconfig HATECE WU, RIS defeonfig STIFRAEE
Layer H1,

host:~$ bitbake linux-mainline -c menuconfig # Or use recipe name linux-ti or barebox
host:~$ bitbake linux-mainline -c savedefconfig # Create file 'defconfig.temp' in the work directory

RXCRFHTED defeonfig FPRATHER

[Saving defconfig to ..../defconfig.temp ]

IRIG, HRBEHITE RS, RE AR Y o BE L SRS i B AR Layer W, HAy44°h defconfig, FAE bbappend
SAEFEINARAT (AR R sources/meta-ampliphy /recipes-kernel /linuz/linuz-mainline_%.bbappend) .
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# contents of the file linux-mainline %.bbappend
FILESEXTRAPATHS:prepend := "${THISDIR}/features:"
SRC URI:append = " |

file://defconfig |\

IS

AELEA0H F IEAG R bbappend 30444 : linuz-ti %.bbappend T linux-ti recipe , barebox_%.bbappend
T 3043 recipes-bsp/barebox/ H¥] bootloader !

R, FEEGEERN, s BRSSE I EEEE .

[host:~$ bitbake phytec-headless-image # Or another image name

9.6.11 9.6.11 {§H devtool & Kernel 5 Bootloader

M TAE 0 recipes P IRAEGATE kernel Fo bootloader 91, T vAikIF I yocto A devtool HIENGT R AR
RPN T AN git S ERMEE G T kernel o DU EWAMEMIT AL 3T

% 5%
Yocto ‘B 7 SCHAMIARE TARMAR B RUESCIFE, a1 A b B RS A AR 2% .
THHLHFERRFTANA . KREASAHET, SEEERMAN.

Devtool j2—EHiBI TR, BIEHRTIF Yocto PR TARRCR. B 1.8 AN . HHACEL shell 2RlE,
AT LA ® . Devtool [HHIREALHE :

o U BRSO
o FFHAMEPEI H 9 G R
o GRIFAIFHARHE SUR I EAEEE 2 HARRECE

XEIRNTEFIH devtool Fel&ik kernel, FATLA linuz-mainline £ AM335x kernel [HZZRF. FRATE 5L
A2 devtool modify - © <recipe><directory>

[host:~$ devtool modify -x linux-mainline linux-mainline

Devtool RAE build/workspace HFE FRIE—A layer , &0 PAFEIXA Layer N &F devtool w4470 TG
T EXRFS recipe AR MEARD N BN — 48 E 1 X b LA workspace A2 Ji—A4> bbappend S,
Hry SRC_URI $51m) R g I, [ Bitbake @SR 0T, Ko ORI AR . BIER
ATPAKT kernel #EATH2EK

host:~$ vim linux-mainline/arch/arm/boot/dts/am335x-phycore-som.dtsi
-> make a change
host:~$ bitbake phytec-qt6demo-image

Your changes will now be recompiled and added to the image. If you want to store your changes permanently,
it is advisable to create a patch from the changes, then store and backup only the patch. You can go into
the linuz-mainline directory and create a patch using Git. How to create a patch is described in 9.6.11 1%
JH devtool 157 Kernel 2, Bootloader and is the same for all methods.

W TR K devtool ITEZAFE., Hi:

Yocto - Devtool or Devtool Quick Reference.
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9.6.12 9.6.12 {EM “lGBtHE" &% Kernel 5 Bootloader
e L¥
JoFFEH, JoEANCE Yocto LR L B EIEMIBR (T WA EZR!D).
THRAETFEHIRMIFTANE.

Yocto fEitFT Bitbake Tt &AM 41% recipe Z |, HWREAY . {#H Bitbake 1Y devshell iy 4BkE53 recipe 1Y
JEHF. X2 barebox recipe

[host:~$ bitbake barebox -c devshell # or linux-mainline, linux-ti, linux-imx, u-boot-imx

After executing t

he command, a shell window opens. The current working directory of the shell will be

changed to the source directory of the recipe inside the tmp folder. Here you can use your favorite editor,

e.g. vim, emacs,

or any other graphical editor, to alter the source code. When you are finished, exit the

devshell by typing ezit or hitting Ctrl4D.

BT devshell )7,

AT AEE i A

[host:~$ bitbake barebox -c compile --force # or linux-mainline, linux-ti, linux-imx, u-boot-imx

ZHY “~force” R, A Yocto FLik PRI R C L.

IV

TRICHEAE devshell AT bitbake {2, BB devshell FRZ,

IR RN, T FRKIET devshell fyIFBI . ARAEN S, Wl DAEE Q185 Ry SD REik

host:~$ bitbake barebox -c deploy # new barebox in e.g. deploy/images/phyflex-imx6-2/barebox.bin
host:~$ bitbake phytec-headless-image # new WIC image in e.g. deploy/images/phyflex-imx6-2/phytec-headless-
—1image-phyflex-imx6-2.wic

fige [

WP IEIEAT clean #EE, HUN bitbake barebox -c clean, B# Yocto TEHT FaRIRMG, B A & ek
ST

T B IR RGO A A, AT DARIVE— 4 T IR IR bbappend SCHFH . X5 B w1 R F)
B TAERAZFARL

AR ECR HIG B 73, B UK AR RURE BEAE devshell A RUANT 5 WISREEMEH] devtool, WA ZAE
devtool BT H R AEBANT .

host:~$ bitbake ba
host(devshell):~$

host(devshell):~$
host(devshell):~$
—-message
host(devshell):~$
—home folder
/home/<user>/0001-

host(devshell):~$

rebox -c devshell # Or linux-mainline, linux-ti

git status # Show changes files

git add <file> # Add a special file to the staging area

git commit -m "“important modification" # Creates a commit with a not so useful commit,
git format-patch -1 -0 ~/ # Creates a patch of the last commit and saves it in your,

important-modification.patch # Git prints the path of the written patch file
exit
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BIEANT S, WA HAZER—A bbappend 4. =AARIA] recipe X (linuz-mainline. linuz-ti F barebox)
AR/ (IS

sources/<layer>/recipes-kernel/linux/linux-mainline %.bbappend # For the recipe linux-mainline
sources/<layer>/recipes-kernel/linux/linux-ti_%.bbappend # For the recipe linux-ti
sources/<layer>/recipes-kernel/linux/linux-imx_ %.bbappend # For the recipe linux-imx
sources/<layer>/recipes-bsp/barebox/barebox %.bbappend # For the recipe barebox
sources/<layer>/recipes-bsp/u-boot/u-boot-imx_%.bbappend # For the recipe u-boot-imx

PAR 7R BISE T recipe barebox. (Hig ARG LAY SR SLIAREAN T B4R, G, BIESUIFIITIFAN T S
AHA . SRIGR)E bbappend AT

host:~$ mkdir -p sources/meta-ampliphy/recipes-bsp/barebox/features # Or use your own layer instead of,,
—*meta-ampliphy*

host:~$ cp ~/0001-important-modification.patch sources/meta-ampliphy/recipes-bsp/barebox/features # copy,,
—patch

host:~$ touch sources/meta-ampliphy/recipes-bsp/barebox/barebox %.bbappend

IV
HEEECYH TAER SR BuAE BSP ARA S HATaS, MAZAE buid H %!

25, FHERERNRBLER AT AR bbappend SCLFF (ALK sources/meta-ampliphy/recipes-
bsp/bareboa:/bareboxf %.bbappend)

# contents of the file barebox %.bbappend

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

SRC URI:append = " |
file://0001-important-modification.patch \

PRAF SO DA i E BT 4% barebox recipe

host:~$ bitbake barebox -c clean # Or linux-ti, linux-mainline, linux-imx, u-boot-imx
host:~$ bitbake barebox

WERAGHES, BT PAE I AR IR A R A R

[host:~$ bitbake phytec-headless-image # Or another image name

[ 47ielE
Yocto TEH R E AT RN G AR AL T — 230k, 2% “Kernel JT AT PATRHUA X Kernel BeEL AR (H

Ko R, HHEPTA Yocto Py NAHENE Il T PHYTEC BSP, NIRRT &G0 AR 40174,
TR SR BT 5 Yocto NS TT 3.

e Yocto - Kernel Development Manual

e Yocto - Development Manual

9.6.13 9.6.13 {#F local.conf {FhaY SRC_URI EBELE Kernel 1 Bootloader

X, RAVIRET F AL T RISL kernel Fo Bootloader o MBI VAMIPIRIZIR linuz-mainline. linux-ti
2%, barebor Git £ B , ¥ E R E 5/ XAH URL (L% SRC _URI), VA6 869 Kb A2,
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% ¥
A EMISMER Git fR-1F  build/tmp-glibc/work/ ¥ % % TAE B & <machine>/<package> /
B R B LR AL A TR L
TR, TR ML TR IrA N (RTDABEH ccache sE%)

T, BHE— Git O barebor B kernel FIARHIEIAS . WIREGLVEAT, WHIAT 4.

host:~$ mkdir ~/git

host:~$ cd ~/git

host:~$ git clone git://git.phytec.de/barebox

host:~$ cd barebox

host:~$ git switch -c v2022.02.0-phy remotes/origin/v2022.02.0-phy

FEA RS BB 3] build/conf/local.conf

# Use your own path to the git repository

# NOTE: Branch name in variable "BRANCH pn-barebox" should be the same as the

# branch which is used in the repository folder. Otherwise your commits won't be recognized later.
BRANCH:pn-barebox = "v2022.02.0-phy"

SRC_URI:pn-barebox = "git:///${HOME}/git/barebox;branch=${BRANCH}"

SRCREV:pn-barebox = "${AUTOREV}"

SRRSO TP IR E git O AR ISR Git G PAI#E OS2, BRI
33 GXHLE “v2015.02.0-phy”) . BUFE, A#BT A B SRS 4% bareboz.

host:~$ bitbake barebox -c clean
host:~$ bitbake barebox -c compile

AT M R BB, DR S R RERS 1) -

& W DL FE ~/git/barebox B BR IN W defeonfig B B W W OMR W (F W@
~/git /barebox/arch/arm/configs/imx_v7_defconfig) . — H B2 TG E R, WEEX Yocto #t47
AHARAL o AR, Yocto K ToER NN EHE git O P P AIRAR Tk (Bl4n ~/git/barebox/ ).

host:~$ git status # show modified files

host:~$ git diff # show changed lines
host:~$ git commit -a -m "dummy commit for yocto" # This command is important!

ARG Sl ik . Yocto Ff AZEEFIRAME U, FHMKIHRIA TR SRBON TR T A,

[host:~$ bitbake barebox -c compile ]

WA, R R H S, B O ER e S, AR A, BT PASREL barebox, L E A7
—ASH SD REif%. .

host:~$ bitbake barebox -c deploy # new barebox in e.g. deploy/images/phyflex-imx6-2/barebox-phyflex-imx6-2.
—bin

host:~$ bitbake phytec-headless-image # new sd-card image in e.g. deploy/images/phyflex-imx6-2/phytec-
—headless-image-phyflex-imx6-2.wic

AR AR T HA S S, HATEAE git QA BT 7 — ARSI FR EB 1% bareboz,
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9.6.14 9.6.14 (M "THREFHEX" HRMRY

MAEBC LA 8T 3O Layer, A% A 20T DL A SRS I E ARG B b . JRATARE SIS AE
meta-ampliphy H5E

[meta-ampliphy/recipes-images/images/phytec-headless-image.bb ]

T layer v, WIPAEH] bbappend 1EEK recipe, JCFFEXENIR recipe S

[meta-racer/recipes-images/images/phytec-headless-image.bbappend ]

bbappend XN ERFSE recipe —ilf@#MT. FIt, 0] USIAETGIR recipe HIRE WA A&, WRFRA]
MBS — S AR, TFEAE bbapend HeRFHGEMNE] IMAGE INSTALL 4% &1

[IMAGEiINSTALL:append =" rsync" ]

9.6.15 9.6.15 & Linux B4 HRMEIRLHE RS

RERN R PEAMRSCIE R GERY /lib/firmware/ H @ — TR AT K. B, WiFi @& fidrsl PCle [
REFRELA IR O TP AN, FRATRTLATE Layer A} bbappend . ¥ fo S BIH PRI SR,
FESCHF S A1 bbapend SCPEFH-FE DL 23 R SCHE I

host:~$ cd meta-racer # go into your layer

host:~$ mkdir -p recipes-kernel/linux-firmware/linux-firmware/

host:~$ touch recipes-kernel/linux-firmware/linux-firmware %.bbappend

host:~$ cp ~/example-firmware.bin recipes-kernel/linux-firmware/linux-firmware/ # adapt filename

SRIGIFA R NAES IR bbappend SCAFH,  FIERIP 444 Br B~ H BRIV example-firmware. bin.

# file recipes-kernel/linux-firmware/linux-firmware %.bbappend

FILESEXTRAPATHS:prepend := "${THISDIR}/linux-firmware:"
SRC_URI += "“file://example-firmware.bin"

do_install:append () {
install -m 0644 ${WORKDIR}/example-firmware.bin ${D}/lib/firmware/example-firmware.bin
}

# NOTE: Use "=+" instead of "+=". Otherwise file is placed into the linux-firmware package.
PACKAGES =+ "${PN}-example"
FILES:${PN}-example = "/lib/firmware/example-firmware.bin"

PAF 22t M 72 linux-firmware recipe

host:~$ . sources/poky/oe-init-build-env
host:~$ bitbake linux-firmware

XS B — AT, deploy/ipk/all/linuz-firmware-example.

wJa—2, AR B B BB T . BT DAEIEAE local. conf BUBR recipe Hs Xt LR LA T
HesEB

# file local.conf or image recipe
IMAGE INSTALL += "linux-firmware-example"
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B
TR B4 linuz-firmware-example JHECHTEAE linuz-firmware_ %.bbappend W8 E M4 PR .

9.6.16 9.6.16 {EF bbappend X u-boot IMETE

B 1. MX8M* 723548 F u-boot {EA bootloader., A A FI 7 152K u-boot ISR & . Xt u-boot-ima
KUk, PR E LT include/configs/phycore_ima8m™ v 5 REPRAFA4 FRXT R 1) 3k SCHE . B EREEAE & B
WhntE CONFIG EXTRA ENV SETTINGS AR R

#define CONFIG EXTRA _ENV SETTINGS |\
[...]

PHYCORE_FITIMAGE ENV_BOOTLOGIC \
"newvariable=1\0"

BB WH A ER layer H 4 & L u-boot-imz_ %.bbappend <layer> /recipes-bsp/u-boot/u-boot-
imaz__%.bbappend

# contents of the file u-boot-imx %.bbappend

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

SRC_URI:append = " |
file://0001-environment-addition.patch |\

9.6.17 9.6.17 j&iT bbappend {4 FED barebox IMETE

M BSP-Yocto-AM3351-16.2.0 il BSP-Yocto-i. MX6-PD16.1.0 J1&, meta-phytec TR barebor FpiEAs EE
ZERMBIPLE . BAERT LSS Python bitbake {1.55 do_env 7 barebox SRS, HSCMIMER SO A
WA~ Python BRI AR . EA12:

o env_add(d, ***filename as string*, ***file content as string*): WM SO 78 35 A S
o env_rm(d, ***filename as string*): Mg

H & X layer meta-racer H5E—"1RmBIHH bbappend U H JER T UITLE barebox FR¥ECA4-IE /env/nv/
MBS KA & linuz.bootargs. fb.

# file meta-racer/recipes-bsp/barebox/barebox 2022.02.0-phyl.bbappend
python do_env:append() {

env_add(d, "nv/linux.bootargs.fb", "imxdrm.legacyfb depth=32\n")
}

S5 AN B SR AT R 4 W 2 C S /enu/metwork/ethO

# file meta-racer/recipes-bsp/barebox/barebox 2022.02.0-phyl.bbappend
python do env:append() {

env_add(d, "network/etho",
"thU#l/bin/sh

# ip setting (static/dhcp)
ip=static
global.dhcp.vendor id=barebox-${global.hostname}

# static setup used if ip=static
ipaddr=192.168.178.5
netmask=255.255.255.0

(85 R 70)
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(B D)
gateway=192.168.178.1
serverip=192.168.178.1
")
}

TE_FARRBI, Python WIZATFAFHRIEE 777 text 77 W[ PLEEGTE Python fBS AL N ATRF \n.
Python %L env_add 7] DA TI AR 38858 S04

AR AR AR ERSE S, BN, /env/boot/mmc

# file meta-racer/recipes-bsp/barebox/barebox 2022.02.0-phyl.bbappend
python do_env:append() {
env_rm(d, "boot/mmc")

}

9.6.17.1 it
QAR AR A A S AR TP A I BT R SO, ST RATE local. conf H s RIRAFRE

# file local.conf
ENV_VERBOSE = "1"

25, B EPHE barebox recipe A HEF BTk

host:~$ bitbake barebox -c clean
host:~$ bitbake barebox -c configure

oA AR R

[...]

WARNING: barebox-2022.02.0-phyl-r7.0 do_env _write: File 'nv/allow _color' content "false"

WARNING: barebox-2022.02.0-phyl-r7.0 do env write: File 'nv/linux.bootargs.base' content "consoleblank=0"
WARNING: barebox-2022.02.0-phyl-r7.0 do_env write: File 'nv/linux.bootargs.fb' content "imxdrm.legacyfb
—depth=32"

WARNING: barebox-2022.02.0-phyl-r7.0 do env write: File 'nv/linux.bootargs.rootfs' content "rootwait ro,
—fsck.repair=yes"

9.6.17.2 {&IpE ({REGFR{EMABY machine)

WREH TR —LE barebor TR EW M T —HWE Hs, EAIAMM Bitbake 1) machine #5ifik. X
ANMEIER, ¥ machine ZFRE SoC ZFR (BIAN ma6. ti35z ok rk3288) L T RILE M EI A B T45 L.

DEPENDS: remove:mx6 = "virtual/libgl" or
python do env _append phyboard-mira-imx6-4().

T Bl MACHINE 5 phyboard-mira-imz6-4 WA Us MERSEAL i

# file meta-phytec/recipes-bsp/barebox/barebox 2022.02.0-phyl.bbappend
python do env:append:phyboard-mira-imx6-4() {
env_add(d, "nv/linux.bootargs.cma", "cma=64M\n")

}

Bitbake 7% B 7B 35 TEE B RGN ARRENN R« https://docs.yoctoproject.org/bitbake/2.4 /bitbake-user-manual /
bitbake-user-manual-metadata.html#conditional-metadata
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9.6.17.3 7 |HHY BSP RAHL barebox IfiE

TE BSP R4 BSP-Yocto-AMS335x-16.2.0 I BSP-Yocto-i.MX6-PD16.1.0 Z 1], it bbappend XAFHEATHI
barebor B IHLEIFIINAES IFASE . Filhn, meta-layer (IAL A meta-skeleton ) i H L5 AT GEan
TR

host:~$ tree -a sources/meta-skeleton/recipes-bsp/barebox/
sources/meta-skeleton/recipes-bsp/barebox

— barebox

| L— phyboard-wega-am335x-3

| — boardenv

| | L— .gitignore

| L— machineenv

| L— nv

| L— linux.bootargs.cma
L— barebox_%.bbappend

H B A barebox_ %.bbappend £15;

# file sources/meta-skeleton/recipes-bsp/barebox/barebox %.bbappend
FILESEXTRAPATHS:prepend := "${THISDIR}/barebox:"

XD R B, K52 Z 0% Layer meta-phytec W H 5% boardenv "~ ) Fr A5 M 128 B2, I 45 m SC4F
nv/linuz.bootargs.cma . TiFE barebor 1% i AL FEHLEHI N, B PATE Python {145 do_env F{# [
Python pR%L env_add Fl env_rm SKAEIMAMRIAEE . BAE, RIS GIREEASR] SCHF barebox %.bbappend
H— N R Python eREL, W17F Bk

# file sources/meta-skeleton/recipes-bsp/barebox/barebox %.bbappend
FILESEXTRAPATHS:prepend := "${THISDIR}/barebox:"
python do_env:append() {

# Removing files (previously boardenv)

env_rm(d, "config-expansions")

# Adding new files (previously machineenv)

env_add(d, "nv/linux.bootargs.cma", "cma=64M\n")

9.6.18 9.6.18 FEMEEE

To tweak IP addresses, routes, and gateways at runtime you can use the iproute2 tools. Some examples

target:~$ ip addr # Show all network interfaces

target:~$ ip route # Show all routes

target:~$ ip addr add 192.168.178.11/24 dev eth® # Add static ip and route to interface eth0@
target:~$ ip route add default via 192.168.178.1 dev eth0 # Add default gateway 192.168.178.1

target:~$ ip addr del 192.168.178.11/24 dev eth® # Remove static ip address from interface eth0@

WKL E H systemd-networkd PR, LAY ERRAS, 6 H

target:~$ networkctl status
target:~$ networkctl list

W LESFI AR M H 3% Jete/systemd/network/ . /run/systemd/network/ Fl /lib/systemd/network/ FERUHL &
(MEEMRIE D) . /lib/systemd /network/10-eth0.network w87 B EU0 N B

# file /lib/systemd/network/10-eth0.network
[Match]
Name=eth0O

(85 R 70)
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(e E1)

[Network]
Address=192.168.3.11/24
Gateway=192.168.3.10

X Fonetwork BUR T HABZATRR ) /etc/network/interfaces, 0] VAR IEIRERSCLE 10-eth0.network,
SEHE HE] Jete/systemd/network/ FEMATIER . BBCCIFG, G EE RSP AR DA SR

[target:~$ systemctl restart systemd-networkd J

WEEMBFH RN RS HENE, W

[target:~$ journalctl --unit=systemd-networkd.service J

BAEGIFRE M I, G5 F recipe sources/meta-ampliphy/recipes-core/systemd/systemd-machine-
units.bb FISC-JE meta-ampliphy/recipes-core/systemd/systemd-machine-units/ "PJHE L S, HpEXT
eth0  (PABCVTIE) ethl ) WIEHAS IP HuhERCE

AREZEH, S A https:/ /wiki.archlinux.org/title/Systemd-networkd F1 https://www.freedesktop.org/
software/systemd /man/latest/systemd.network.html,

9.6.19 9.6.19 WXL MEEE
9.6.19.1 ZE}EE WLAN B4
o H SN 1] SR b DX e A 3 ) I 4 B

target:~$ iw reg set DE
target:~$ iw reg get

Eafms

country DE: DFS-ETSI
(2400 - 2483 @ 40), (N/A, 20), (N/A)
(5150 - 5250 @ 80), (N/A, 20), (N/A), NO-OUTDOOR
(5250 - 5350 @ 80), (N/A, 20), (6 ms), NO-OUTDOOR, DFS
(5470 - 5725 @ 160), (N/A, 26), (0 ms), DFS
(57000 - 66000 @ 2160), (N/A, 40), (N/A)

o WHE LN

target:~$ ip link # list all interfaces. Search for wlan*
target:~$ ip link set up dev wlan0@

o BUAERRT DAFIH AT i 0 2%

[target:~$ iw wlan® scan | grep SSID ]

AT A S8 WEP, WPA il WPA2 T4 B OrNIER P (FRh wpa__supplicant) 7@ ST N 454 .
o NI, IEIF ML FEIRIINE S Jete/wpa_supplicant.conf

[Confluence country=DE network={ ssid="<SSID>" proto=WPA2 psk="<KEY>" } J

o BUAEW] DAEEST B
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[target:~$ wpa_supplicant -Dnl80211 -c/etc/wpa_supplicant.conf -iwlan@ -B ]
XA AN TFER
[ENT-CONNECTED - Connection to 88:33:14:5d:db:bl completed [id=0 id str=] ]

HJF , GSTTPARLTE DHCP AR IP Hudik (K% WLAN S A A6 RO E) - A7 XA T Ay TP i
., 5% scarthgap_ changing-net-config ¥4

. T, BIEHR

[target:~$ mkdir -p /etc/systemd/network/ ]

o SRIGTE /etc/systemd/network/10-wlan0.network FESINVA T B & H Bt

# file /etc/systemd/network/10-wlan@.network
[Match]
Name=wlan0

[Network]
DHCP=yes

o BUE, FHURBIM AR T DA B RCE A AL

[target:~$ systemctl restart systemd-networkd ]

9.6.19.2 fIEE WLAN XA
AL WPA2 M3 A (AP) HTLE .
AT i 22k WLAN 4% 1 445K

[target:~$ ip link ]

it /etc/hostapd.conf SCPFHAYBLE . IEAEMRAARRE LB T BRI B A 5. DA 22— 2R p.

# file /etc/hostapd.conf
interface=wlan0
driver=n1860211
ieee80211d=1

country code=DE
hw_mode=g

ieee80211n=1
ssid=Test-Wifi
channel=2

wpa=2
wpa_passphrase=12345678
wpa_key mgmt=WPA-PSK
wpa pairwise=CCMP

W\ systemd-networkd B E IS W48 1 wian0 B DHCP AR5

target:~$ mkdir -p /etc/systemd/network/
target:~$ vi /etc/systemd/network/10-wlan0.network

AR SCAEAZ S
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[Match]
Name=wlan0

[Network]
Address=192.168.0.1/24
DHCPServer=yes

[DHCPServer]

EmitDNS=yes

target:~$ systemctl restart systemd-networkd

target:~$ systemctl status systemd-networkd -1 # check status and see errors

RS 1 2Sla] s G UERE hostapd

target:~$ systemctl start hostapd
target:~$ systemctl status hostapd -1 # check for errors

B, Rz ATEA ey (EICASHUN . BRETHLS) L&ES] WLAN W4 Test- Wifi.
WERIEA B, mT AGE ]

[target:~$ journalctl --unit=hostapd ]

BN REN L v S W S b

target:~$ systemctl stop hostapd
target:~$ hostapd -d /etc/hostapd.conf -P /var/run/hostapd.pid

BB

wlan0@: interface state UNINITIALIZED->ENABLED
wlanO: AP-ENABLED

AR AP BCEFI A E PR hostapd RIS ZAEE., Wi

https://wireless.wiki.kernel.org/en/users/documentation/hostapd
https://wl.fi/hostapd/

9.6.19.3 phyCORE-i.MX 6UL/ULL &%

LEfdi ) phyCORE-i.MX 6UL/ULL f¥ s FIhEER;, SHEARRIEE. TME SN, 5% L-844c. A5 i.MX
6UL/ULL BSP FJif - # 4.

9.6.20 9.6.20 7{iN OpenCV EFIRHI

OpenCV  (FFETEHNMIE https://opencv.org/) Z— BN F I8 2 o

TARIEFEMRG], WEgiE Yocto TREFBISCEE conf/local.conf RN

# file conf/local.conf
# Installing OpenCV libraries and examples
LICENSE_FLAGS_ACCEPTED += "commercial libav"
LICENSE FLAGS ACCEPTED += "commercial x264"
IMAGE_INSTALL:append = " |

opencv |\

opencv-samples |\

(85 R 70)
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libopencv-calib3d2.4 |\
libopencv-contrib2.4 |\
libopencv-core2.4 |\
libopencv-flann2.4 \
libopencv-gpu2.4 |\
libopencv-highgui2.4 |\
libopencv-imgproc2.4 |\
libopencv-legacy2.4 \
libopencv-ml2.4 |\
libopencv-nonfree2.4 |\
libopencv-objdetect2.4 |\
libopencv-ocl2.4 |\
libopencv-photo2.4 \
libopencv-stitching2.4 |\
libopencv-superres2.4 |\
libopencv-video2.4 \
libopencv-videostab2.4 |

(e E1)

VYEER RSN S

[host:~$ bitbake phytec-qt6demo-image

IS

REBORBITCIEITFERN, ROV ENHBT GTK KPR, It BSP U Q6 .

9.6.21 9.6.21 {#Ef lightpd LT/ PHP Web B1TIME

SR B B AT e B AR B VRN PHP B AR Web R4 . Lighttpd T DA cgi 5 PHP @447 T
F R . MR R 5 5.5 MiB fURERLZS . T EfE meta-ampliphy FHUEHIE. AT yocto

TR P R AR R B R

# file conf/local.conf

# install lighttpd with php cgi module
IMAGE INSTALL:append = " lighttpd"

R IG, RTE /www/pages HRTRBERBIMTTNE . 7K php, ZATAMER index. html F-4 3

PR index.php SCHF .

<html>
<head>
<title>PHP-Test</title>
</head>
<body>
<?php phpinfo(); ?>
</body>
</html>

TEGHTNLL, ERTDARR BE &6 m AR TP (Bil4n 192.168.3.11), #RJ5 phpinfo & B k.
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9.7 9.7 ®ERES

9.7.1 9.7.1 HARFZ=EINARERF

phytec-qt6demo-image J¢ i (EATIRHE L T LAREAT 22 SR, B FEH PR THLEY sysroot 55 Fr 6 1T Y BEAGAR DL
B Db, B EOmRBuRaE— A i THEE.

[host:~$ bitbake -c populate sdk phytec-qt6demo-image ]

BEAh, n R s B B AR i B A R A A e B R VRIC AT I IS R, SmT LA

[DEBUGiBUILD = "1" ]

#| conf/local.conf. X 7 K 21 L T I A2 b B XA & Z J5, 9 5 & 28 J0 6 A
FULL_OPTIMIZATION Y] # 3] DEBUG_OPTIMIZATION., # & Poky J5 1 PA T i DE-
BUG_ OPTIMIZATION [ BRi\iE .

AR R, iR B2 B i 2ek SDK, % E SDK FREE, SRJGTER-—1 shell H1J535h Qt Creator.
WREAEH Qt Creator, T]PAYE souce SDK FRBEHIA G Hi%izfT arm-<..>-gdb WiX#E, % gdb HiK#%
1E source J52xBRIARCE 45 PATH .

WREMH Qt Creator, TEER M~ MR UEAIAIN S (PUEA TSN HREFIERS ), PASREUC ¢ anfay i &
T HEEME B .

i RIS I Bl s TRl B R AR e, GSnlBE4 i %) SIGILL, X2k E liberypto IAETEFES . Openssl
AT A S AR FE A S K R B T EE, OB S8 GDB Wil k. AT DAVEEE Z WS I B E T T Aks:
(fid ). MRAEKAZMIAES, AT AT

[handle SIGILL nostop J

B GDB JESIMA S Qt Creator GDB FLE M . HK, WA ZATIRE, K@i

[set auto-load safe-path / J

BI[El—EZAS, B RVFAMERTALE B Sln % .

ARG I T A, AL AR B 2RI 5% BRI LABIEAE conf/local. conf HIRILA AT
HKEHLX— KL

[EXTRAfIMAGEiFEATURES += "dbg-pkgs" ]

XTI, XHARLFEN, PR SRS PC MNE, I H dbg-pkes LAt &TEF B SDK
H,

9.7.2 9.7.2 KRR, FERELE
ZBWTN AR, BN site.conf (WREAHEH site.conf, HEER local.conf )

#DL DIR ?= "" don't set it! It will default to a directory inside /build
SOURCE_MIRROR URL = "file:///home/share/yocto downloads/"

INHERIT += "own-mirrors"

BB GENERATE MIRROR TARBALLS = "I"

PAEBTT

[host:~$ bitbake --runall=fetch <image> ]
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X8 T T B G N A SR BHR U I MACHINE., BB TR BT A tar SC1E. FATAT AR IR BT
A SCM 173X, HAENTEM tar SUIFEE .

host:~$ rm -rf build/download/git2/ ’
etc...

TR, RAVEAHBHS IR AR AL div, XFE, L8O R AHEER: SO
W, FANTEER A SRS BE R A IO RS DL BB R BE R IR H s

[host:~$ rsync -vaL <dl dir> ${TOPDIR}/../src _mirror/ ]

Now we clean the /build directory by deleting everything except /build/conf/ but including
/build/conf/sanity. We change site.conf as follows

SOURCE_MIRROR URL = "file://${TOPDIR}/../src_mirror"
INHERIT += "own-mirrors"

BB NO NETWORK = "1"

SCONF_VERSION = "1"

BSP H sk BUAE AT AGE I AR 77 3546

[host:~$ tar cf] <filename>.tar.xz <folder> ]

HA SR MO Je N % PASERERY) BSP JUA 44 o

9.7.3 9.7.3 #EBH#HEENLH#HITRIF
TEBY local.conf WM

[IMAGEiFEATURES:append = " tools-sdk dev-pkgs" }

9.7.4 9.74 AFRREPHIEHE
TE Poky WA Z R A AR THAEEZHALY . — Py ksl

[host:~$ bitbake meta-toolchain ]

SKHEEE build/deploy/sdk 0k l—A~T RSS2, TR TS0 URiIE AARI L. LR, AT A
SOURMIEL G 1 BB e, S FUR AR GOC iFE . SKE T bootloader Al kernel FF%4 .

H—RirikREty

[host:~$ bitbake -c populate sdk <your image> ]

KRR A T HER SRR, A CEE AR SRS BT . LSRR 5 T % v
TR IR BT 41, AR Fras1a) b AR T & B BT . R il & QT B, ABA AR 4K
PR B L R AR A

BEARTUERE ADT (WABRF A THEME) LERF. R30S T R —H BT & 7
B TH, N Eclipse f&i{FA QEMU RGHEIAE .

[host:~$ bitbake adt-installer ]

FT, $AT BSP MARMA ADT #E7 L.
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9.7.4.1 {#H SDK
AT XA R SDK J5

host:~$ source sources/poky/oe-init-build-env
host:~$ bitbake -c populate sdk phytec-qt6demo-image # or another image

PR J7 oA A e — ik SCpf

host:~$ deploy/sdk/ampliphy-glibc-x86 64-phytec-qt6demo-image-cortexa9hf-vfp-neon-toolchain-i.MX6-PD15.3-rc.
—sh

Enter target directory for SDK (default: /opt/ampliphy/i.MX6-PD15.3-rc):

You are about to install the SDK to "/opt/ampliphy/i.MX6-PD15.3-rc". Proceed[Y/n]?

Extracting SDK...done

Setting it up...done

SDK has been successfully set up and is ready to be used.

T AT source T HA%H SEH environment-setup BIAKEETE 47 shell 1) T HEEIR

[host:~$ source /opt/ampliphy/i.MX6-PD15.3-rc/environment-setup-cortexa9hf-vfp-neon-phytec-linux-gnueabi ]

ik
EV]PAH SDK Fll Meson 4k RS 41EF Qt6 N HZ 1, FZAE source SDK JEHPA T 4R

[host:~$ export PATH=$0ECORE NATIVE SYSROOT/usr/libexec:$PATH ]

IRIG UGS S 2 T B A PATH Y. BE40IE— RIS C R, 6

[host:~$ $CC main.c -o main ]

AR SCC 8 ARM A Ui e i AR A AR TR S8 S8, U0 -march. -sysroot I —-mfloat-abi.

522
AR ) g i 2 PR iRy, Bilan
[host:~$ arm-phytec-linux-gnueabi-gcc main.c -o main ]

FEHFZER T ESSERmFERN. E#AH CC. CFLAGS. LDFLAGS %,

NT AR, environment-setup A2 T HAh PR AR &, 41 CXX. LD. SDKTARGETSYSROOT,
Gtk C M C++ FEIFHY— AT EARY makefile AT AEATT R

# Makefile
TARGETS=c-program cpp-program

all: $(TARGETS)

c-program: c-program.c
$(CC) $(CFLAGS) $(LDFLAGS) $< -0 $@

cpp-program: cpp-program.cpp
$(CXX) $(CXXFLAGS) $(LDFLAGS) $< -o %@
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(B D)
.PHONY: clean
clean:
rm -f $(TARGETS)

SO0 BARE TR, HFRAEIAT make Z HiTE 24 H] shell it source T H4EE)A[
host:~$ make # Compiling with host CC, CXX for host architecture
host:~$ source /opt/ampliphy/i.MX6-PD15.3-rc/environment-setup-cortexa9hf-vfp-neon-phytec-linux-gnueabi
host:~$ make # Compiling with target CC, CXX for target architecture
IR TR EAE T RARR) sysroot "PRERSMIERIH S, WATLAME -1 8P A “=" £%, Bl
[—I:/usr/include/SDL ]

GCOC & T HAE ) sysroot BB T (AL Jopt/ampliphy/i. MX6-PD15.3-rc/sysroots/cortexa9hf-
vfp-neon-phytec-linuz-gnueabi/) . HRXHZEE, HSH GCC FEW,

IV

A5 B SCFLAGS Ml SCXXFLAGS BUAX WS xS RS “g” XA HEH S MARF
B MM E SRR ZMIERAE RGP R ARE. WREHS Bitbake recipe, BRIAT
W SEM ‘g WATFSFE SDK RXFRGE P RA MK, MEEEYIAM GDB mERBuRE & .
R AE R 2 3 A AR SCIF RGEZ W, Bitbake SAERENF BT strip 4, PARIRIHIASTZ .
FERATE LT, XTS5 AE HARRSCIE R GE R AT 2 o

9.7.4.2 J§ SDK 5 GNU Autotools & {#EH
Yocto SDK s& GNU Autotools Bl H 2 | 0g— " T H. (£ EH S R 2

host:~$ ./autogen.sh # maybe not needed
host:~$ ./configure

host:~$ make

host:~$ make install DESTDIR=$PWD/build/

M Yocto SDK Xt H # machine HEATH Y fiv & 2 L HAIAY. AR a4 ik SDK C# 5 3 H 5%
/opt/phytec-ampliphy/i. MX6-PD15.3.0/ (W] RS bl DLIZ B A2 )

host:~$ source /opt/phytec-ampliphy/i.MX6-PD15.3.0/environment-setup-cortexa9hf-vfp-neon-phytec-linux-
—>gnueabi

host:~$ ./autogen.sh # maybe not needed

host:~$ ./configure ${CONFIGURE FLAGS}

host:~$ make

host:~$ make install DESTDIR=$PWD/build/

Refer to the official Yocto documentation for more information: Autotools-Based Projects

9.7.5 9.7.5 {#H Kernel i

IR ETF L WAL B — e g I, s — MBI A R B BT LA udev #E4T, FFH A *.conf
PEELE

[/etc/modprobe.d/\*.conf. ]
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A BB %&ﬂ,%ﬁﬁ%wﬂ

R A BAEM AL R P 48 E kernel BERE—LERRIT, WA =R KA & ARG

SCEE Bk L 5

[KERNELiMODULEiAUTOLOAD += "your-module"

JCIB 2 7E kernel recipe HifE i & B4 R o WNSRAERTR B E ik

Rn
\7 PIANY

AT PAIKAEARL

KERNEL MODULE_AUTOLOAD += "your-module"
KERNEL_MODULE_PROBECONF += "your-module"
module conf your-module = "options your-module parametername=parametervalue"

UR GRS A A B4 5, n] AR

KERNEL MODULE AUTOLOAD += "your-module"
KERNEL MODULE PROBECONF += "your-module"
module conf your-module = "blacklist your-module"
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cHAPTER 10

10 HFEHERR

]

setscene {FR &L

10.1 10.1
24 Yocto ZAFALT dirty ARASHS 2> H Bl 4
[WARNING: Setscene task X ([...]) failed with exit code '1' real task

You should avoid canceling the build process or if you have to, press Ctrli+C once and wait until the build
process has stopped. To remove all these warnings just clean the sstate cache and remove the build folders.

)

[host:~$ bitbake phytec-headless-image -c cleansstate & rm -rf tmp deploy/ipk
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cHAPTER 11

11 Yocto X#4

The most important piece of documentation for a BSP user is probably the developer manual.
The chapter about common tasks is a good starting point. Creating Layers

The complete documentation is available on one single megamanual HTML page, which is good for searching
for a feature or a variable name.
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