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CHAPTER 1

PHYTEC 344

PHYTEC 5N F A 7 f R A A PRI SO . R A AT — AR A A 2
o Yol BT R SRATATEC EANS S phyCORE #olofe, DAL BSP. S fIoMss
W AT ST 2
o BEPETOE: AR BRI AR 1 RN BE A -

« Yocto FJ: phyCORE ffi jif) Yocto AILE 45 ET . AH5F10 % Yocto itk PHYTEC BSP 7y
. GERE B NG W E Poky il Bitbake G841 HESE .

« BSP TJJt: phyCORE 1 BSP AL T, AIAE ALK B 4% BSP. B8, SR, 5
WIS SFAR B o

o JPRIRBERRR - AN T A PHYTEC BN SRR IT 5. VM dl T Eclipse
1 Qt Creator BJHEAN_ BT84, IEULH] T AMATHRE T 4 156 Y9 demo F2/F i ®] phyCORE .Ut bz
1o A$EH RS T i #E 4 Linux ubuntu |44 #5¢ 3 5 W A L FR5E .

o SIS phyCORE BLOARMIAF— A5 IR IR (Excel #55X) o MR BR AL B AS S IRAR 1915
TR VA SN B A S e . X T R N G lE AT 5 | IS RS R T 25
B T X AR EF AR R 2 4, PHYTEC abf5f@ it i a8 Sl . W IR BOR BT o 3k S8 SORPRFAR B
HARRBIIATE X ERE . R 2 OO T DAYEFA T i )R R i v e 21
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CHAPTER 2

Yocto 4148

Yocto s &/ E PR A TS . iR milli 2454 10~-3 —4FF, yocto 2R 10~-24 . Yocto 2 Linux
Sy CFpIE RIS R TS LK ER A BRI SRR 7E Yocto JiH W35 HRASRT AR T 4H

Yocto T H&—MTFRIMESTH , BRI, THMTE, AR A A E# 5T Linux
W B EXRGE, RN 20 XTI ZBE A . %00 H AR SRR Ry T IR R et
WRFAI T ARSI &, WAL 2010 4F, BAET| SR A Linux RGIFAOE RELL

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

A2 —A Linux ZATAR, (HEW&EEE R Linux ZATREOITA TR, 480 THERREZPREE

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

RATFEIAT Linux kernel f &ML, Yocto £/ A IRIRAS, IR KA RA T ERARS .
KA FEILALFF] : https://wiki.yoctoproject.org/wiki/Releases



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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CHAPTER 3

RN

Yocto Y H e EHLH T HE I H 2
o Bitbake: @515, 2P0l make PULFIHERT, M CEdE
o OpenEmbedded-Core, Yocto #%.[» Layer, &40
» Yocto kernel
— BRI AR AT T
— WL FUIH: rt-kernel, LR AN
— Wind River $2{it ) BEAlHER

— Yocto kernel FJRR TR AN HF T, —Phytec {# X Fh 7 B FATHY kernel 4 i Z|
Yocto

o Yocto 3% BSP: beagleboneblack, minnow max
o Poky: Yocto 2% F#%40, 2 HMILAMNES, EEHET Yocto 1) Linux KATHRIIIEA
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CHAPTER 4

~7y

iaiC

4.1 Recipes

Recipe &4 XMW HMEE (FE#. LTURNFAHIE) . Recipe A ARSI, & TR, A5 TEA
) URL, A 3RE. FCE A giEIa s . EWmfiR T ase:, fansT MR Fr.deb 1, %
22 HIr R G AR S . Recipe 2] Bitbake H CHIZRFEIE T WS, 1EEMRAET R, (H)2, Recipe 1] DA
& Python PAJ bash {315

4.2 3

Ff5 Recipe H A7 YR A 8T SO (A ARG

4.3 Layers
layer 2 Recipe. JRIRLEICHRMIRE . Layer WARGKITHA Layer, BEPE TR HIZ0RE. 54 Layer
BT —MHERIRY category:

o Base

o Machine (BSP)

o Software

o Distribution

« Miscellaneous

Yocto BIMIAYE R 5 e —4> Layer "FUARAS ) SCRTE A B 0P T4 Yocto A, 434> Layer 7EH;
Git I APEA — R 3. BRTDAE Yocto TAEFRENINI—4mZ 4> Layer.

] PUAFE X B https://layers.openembedded.org/layerindex /branch /scarthgap/layers/$k ] OpenEmbedded
Layer fdfy. RNBEARFAM, TR RIS
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4.4 Machine
Machine J2 [ i B 6 1 H bRBECE (0 /JT & B0F) rAs &,

4.5 X 1ThR (Distro)
RATHUAR T A C DA S — BRI R
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CHAPTER D

Poky

Poky J&5E X Yocto WHIZ% #5. CHAILATI0 H AL & MEATH:
o DBitbake
o Toaster

e OpenEmbedded Core

o Yocto C#Y
o Yocto &% BSP

5.1 Bitbake

Bitbake BAT RS B2 Python WA, fREH Bitbake H ORI S . Python B3 bash {LiZ4R
B recipe. ‘B SCRYRIFEILALFR 3] 0 https://docs.yoctoproject.org/bitbake/2.8 /index.html

5.2 Toaster

Toaster J& Bitbake [ AT B A0 8 LAEAG EE) Web wil. BHEHCA 2 9130 M r A s B gt i E..
HELZANZHI, LR Toaster LBl A mM . PHYTEC KXf Poky $241L) Toaster YEALAZIRETS N
iR, MR THEEL  ESFE R https://docs.yoctoproject.org/dev/toaster-manual /index.html

11
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CHAPTER 6

BAXHE

A 5% Bitbake F1 Poky W L8 LA, ESHEFM: https://docs.yoctoproject.org/dev/singleindex.html

13
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CHAPTER [

Linux EHFFEZIFE

B Yocto, BFRH—GHEN Linue YT RIS R Linux AT R LS % T b k3]

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

15
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CHAPTER 8

PHYTEC BSP 4148

8.1 BSP &8

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 .

8.1.1 BSP g&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%.

phyLinux
phyLinux & Repo ifldds, M T TEAMECE BSP, 24t “JHERIA" M.

Repo

Repo J& Repo T HAEF%E2%. phyLinux IAKHE Repo Z¥fE4 R PATH 1., 4 RIZFT repo init
-u <url>, BE2M Googles Git fR55#% T 24 r E A Repo T.HAEF] .repo/repo H3k. TIRIiZ4T Repo Y,
Repo T HAEMKAFE AT AEIE M T i8R, WREAREZIT Repo sync, ANFEMEHEHH Repo
T HAEMA ] RE 2 MG IR ER A AR . UeAh, QRSB sEE BSP TREER, Wi ER T
SEREN) . repo U

Repo FFH—A> Git GFE, %OPEMEERZM Repo i tifsk. £ PHYTEC BSP v, Z O EWARN
phy®octo. FERLOEEH, A KEKMF BSP AR A {5 BH A XML TR Repo 1AM 16 & LT
Git 54 (FA “Remote”) B URL. Git QR RILRAS (Frh “projects”). Git (2 ] DAE IR A AR
o XHALRSZALE AR S0 A2 commit 1D, X ERE QRS —E 21, TTPARE
Egl‘ﬂﬁﬁ%ﬂﬁ;ﬁ?ﬁ%ﬁmﬂﬁﬂ% Pr25EL commit ID FHATRARYIEA . XFERE git TAE H SRR E ME—
N, AW,

BSP {35 35 BSP iAS W4 . ©2& BSP fME—ARiAT. %Al BSP &4k SoC *F-GHHTF . ik SoC
Ff7E X phy®octo Git QRIS %53 SO/ TR BT 437 B30

17
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8.1.2 BSP t#iE

AT BSP il T LA =5 Layer, JoRRHERUIABSNRIH BV 2175881 Linue AT PATNHEIA
TP git .

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 .

meta-openembedded

OpenEmbedded j&—#4 Layer, L&A VF2IFIERAEIH Wockds. JA1r9 BSP $#24E 7 A1 OpenEm-
bedded Layer, {HIfdEfTE Layer HEREHHE . FATHIRBIES LS T LA OpenEmbedded Layer H11 Recipe
i A B AR A

meta-qt6
% Layer & Poky fCIF RGBS FARM T Q6 , FAH BSP B4 5 T 1% Layer.

meta-nodejs

X2 T INEH A Node.js 1 Layer.

meta-gstreamerl.0

XTI IEHT A GStreamer [1) Layer.,

meta-rauc

iX— Layer @544 RAUC RGEHHIRS AR TR, 5 HA RS HALHHX AT AR AR F] : Yocto
ARG T A,

meta-phytec

iX— Layer W &FKATFTA BSP f A machine ALl 4. B2 PHYTEC ) Yocto BSP i T Frf %2
THRREME (M fido FFUR), FF Histit A5 Poky Layer fHE M . QAR AEAERF PHYTEC FRF {44 S A
1 Yocto WiH ", HFFZXPHAS Layer RIRT, HARS 2 :

e recipes-bsp/barebox/ Fll recipes-bsp/u-boot/ H1[{] Bootloader

e recipes-kernel/linux/ fll dynamic-layers/fsl-bsp-release/recipes-kernel/linux/ H1/J kernel
e conf/machine/ A 4% machine

o IEWD AM335x 1 i.MX 6 *F&5H OpenGL ES/EGL L2

o AL i.MX 6 ‘51 OpenCL

meta-ampliphy
KA KATHURG layer. BEY €T Poky MERIICE, NEMFHE I L5324t T Al . MR e
o systemd HIIHILRGE
o Hifg: T AERIEN K phytec-headless-image
o HT 1iMX 6 FEHIFHNL. OpenCV F1 GStreamer LR, FH5HE phytec-vision-image H1
o N RAUC: AN A/B RGGGIHHEAL T EA SCRr, I I E A AT I T

PHYTEC BSP 4148 18
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https://wiki.yoctoproject.org/wiki/System_Update
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meta-qtb-phytec

XRFATHTHEM Qt6 FIER Qt6 demo [ Layer. HAFF M2 :
o 4% PHYTEC AM335x. i.MX 6 Fil RK3288 “F-& 1 i eglfs J5411 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

meta-virtualization

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

meta-security

o % Layer $#£flt 2 T.H . Linux WZRHEA TR DA RSB 2L Y% .

meta-selinux

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

meta-browser

o XEMTEHIEH Web W4E#% (Chromium. Firefox %) #Y Layer,

meta-rust

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

meta-timesys

o Timesys Layer i Vigiles Yocto CVE #5224 MEAN 5515 15 B A2 il

meta-freescale

e 1% Layer & i.MX, Layerscape fil QorIQ 7= &Rt 5.
meta-freescale-3rdparty

o Rk EN MR R AR B S

meta-freescale-distro

e 1% Layer i freescale B /R IR 7 5, PAMES OpenEmbedded F1/8( Yocto Freescale [ BSP
Layer —E# .

base layer (fsl-community-bsp-base)

o % layer $2{}t NXP {3l BSP (4.

PHYTEC BSP 4148 19
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meta-fsl-bsp-release

e X2 i.MX Yocto Wi H %47 Layer.

8.1.3 BSP K&i&E

MIEEE YT Bitbake 1, BSP Content 2 MARIRYL BRI, Iy SCUFERRF T 809135 DLBITE Yocto
HECE N “DLDIR“HYAMLH &P . ARG M S S BNAR BSP, Wb & X B0t e+
BRI, T8 & s —BEh it — SR

8.2 miFECE
BSP WA — A9 SCEde, %S I &iadT Bitbake iy B AL B I SC0F . EWALSE— AT A0
AR conf U,

e bblayers.conf & XAHFEMIC layers,

e local.conf AJPAHF X Yocto TAEHIH Py ANAS &

o site.conf & 15 4ik FHUR XA H AL B

WG E5 T2 1 ) PV A8 B2 DISTRO Al MACHINE . 4 %43 ffi ] phyLinux 197 203KRH BSP i, BEA1&AIAE
BSP fii4eECE R local.conf S,

FA1HE BSP il “ Ampliphy” Ve A% %FTHR DISTRO o It DISTRO ek, H M EHRtscm g
T SR AF RAT RIS A3

MACHINE & X SCHRFRFE B DA M i) —#E i Bi% . A5 machine. conf SCAFBFRATT M BT A T MR Al

PHYTEC BSP 4148 20



CHAPTER 9

FdmiEsER

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

21
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cHAPTER 10

BSP Workspace %3

10.1 B EH

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 J

ZIEMEE T Git e F . T UM 4ii%-container |, #A] DAEASSCRY phyLinux 1348 % Z =
#3.

R AR H 451% container, Yocto FFEAERFHL 2% — S HAM A4 . 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

XFF H A & F7 R, &0 PAFE Yocto Quick Build ¥ #% #| {5 .0 https://docs.yoctoproject.org/dev/
brief-yoctoprojectqs/index.html

10.2 Git Big&

BSP KEMM Git. Git F5 2 AT L5 EARP B SCOFIEFT T . WRERA ~/ . gitconfig XA
F, RS A AR ST

[user]
name = <Your Name>
email = <Your Mail>
[core]
editor = vim

(85 R 70)

23
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(¥ k1)
[merge]
tool = vimdiff
[alias]
co = checkout
br = branch
ci = commit

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

[push]

default = current
[color]

ui = auto

CSRTZAE Git BB R name il enail, 70, Bitbake STEH—UCHIAEAHIES. AT DU I Ao 4
BEULEEA, G T 204 ~/ . gitconfig

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

10.3 site.conf 1% &

TEJT IS Yocto Z I, HUGHATHIPHCE . AWABCE ROV EE: TEHRMZATH R E . PHYTEC
5 Z B OO X PR E AT RO, P BRI (5 S A A I 1]

TEH S Yocto 77fift N HIR AR B FTAT PRS00 /IRARRD T . BT AL tar.gz, Git BifRIFAF. #X
R B SRBCE g EALE A R DAL H e BATE B H SRR T 777 PR, R R
AEAF LS H sk, WA ST BB A A B AT AR . XAR AT SE0ON umask BeE MG, —Ff
W] REA AT S I H AT ACL

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

WAREC L@ T FEHR, (HREEMETENAER, WA

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 H ATl R T B BO ™ . Poky B MM ZATIN . BB — N H S, AT
AR AT ISR T F SR, X8R SRS AT -

TERZA 50 GB 25 R 23 ] iR b AUEIX A~ H 5%, IF4E “build/conf/local.conf* f 7 Fit 1~ 28

DL DIR ?= "<your directory>/yocto downloads"
SSTATE DIR ?= "<your directory>/yocto sstate"

TSR AR T 22 A AT BE L Yocto TAERIME R, 24 Yocto TAE Y SO 7R Bl i B

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

BSP Workspace %% 24




cHAPTER 11

phyLinux 344

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 .

11.1 3XEY phyLinux

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

11.2 BXRZ
R T phyLinux (EA 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)

25
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(B D)
optional arguments:
-h, --help show this help message and exit
-v, --version show program's version number and exit
--verbose

11.3 gt
Bl — AR H S

[host:~$ mkdir ~/yocto

Y phyLinux ¥ ] 2452228 BN Python iltAs. M Ubuntu 20.04 JF45, ZRiAJ2 Python3. AN AL
e85 Python3 A4 BSP, 75 EAEiz/T phyLinux 2 Bk Python2 ¥ E NERAME (IfkHT)

[host:~$ 1n -s \"which python2\" python && export PATH="pwd’ :$PATH

BAEAE BT SCPFJe 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]:

e — IR WAL, phyLinux AR SBORESHE Susr/local/bin H 4% Repo T H.. TEIAT init fy A
6], A BB PR -4 (SoC). PHYTEC # BSP A5 DA G IEAE( FH Y Machine

3k 3k 3K K 5K 5K 5K 5k 5K 5K 5K 5K 5K 5K 5K 5K 3K 3K 5K 3K 5K 3K 3K 5K 3K K 3K 5K 5K 3K 3K K 3K K K K K K K K K K K K K K Kk Kk ko
* Please choose one of the available SoC Platforms:
*

*

am335x
am57x
am62ax
am62x

am64x

am68x

imx6

imx6ul

imx7

: imx8

: imx8m

: imx8mm

: imx8mp

1 imx8x

1 imx93

: nightly

: rk3288

1 stm32mpl3x
1 stm32mpl5x

*
*

EE

*

©O© 00 N O Ul & WN -

L S
I T T B ]
0 ~NOoOU A WNRO

EEE R

=
©

(85 R 70)
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i 20: topic

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

* Please choose one of the available Releases:

*
*

*

*
*

* %

*

*
© 00 N O Ul A WN -

* *
o
[

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

* % * ¥ K X X K XK X X K XK X X KX X KK X X K XK X X XK XK X X K X X XX
AP DS D PP PAE LA DEDWWWWWWWWWWNNNNNNNMNNNNRERERPRERERRER®R
0O NO U WNFOOOWLWNOUBAWNREOOOWLONOURAWNEREOOOOOONOURSWN

# Exemplary output for chosen BSP-Yocto-NXP-i.MX8MP-PD24.1.0

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

BSP-Yocto-Ampliphy-i.MX8MP-PD24.1-rcl
BSP-Yocto-Ampliphy-i.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
l.y
1-rcl
1-rc2
1-rc3
1.0
l.y

(e ET0)
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(¥ k1)
3k 5k >k >k 3k >k >k 5k 5k >k 3k 5k >k >k 5k >k >k 5k >k >k 5k 5k >k >k 5k >k >k >k >k >k >k 5k >k >k >k >k >k >k >k >k >k >k >k 3k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k >k %k >k >k %
* 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

M%M%%LLMLPWMWX Ve R LA R R DI R B i F B0, 3 4A0F PHYTEC P k5. i
EIEMUR, Ehbhis

host:~$ ./phyLinux info

# Exemplary output

>k 5k 3k >k ok ok 3k >k ok k >k ok ok ok >k ok 3k >k ok ok >k >k ok 5k >k ok ok >k >k ok 5k >k ok 5k >k >k ok >k %k ok >k >k >k k >k %

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

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

3k ok >k 3k 3k >k >k 3k ok >k 3k 5k >k 3k 5k >k >k 5k ok >k K 5k >k 3k 5k >k >k 5k >k >k >k >k >k K 5k >k >k >k >k >k >k >k %k >k k Xk

A2 H] BSP 34 TWEE SoC Al BSP jiiAs . AR EAMEAEH phyLinux 245584, phyLinux if %15
LR TS E AR E Soc il BSP fifA

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

E AR Dy RBOEZ
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host:~$ ./phyLinux init --help
usage: phylLinux 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 dnit iy )5, phyLinux $HTEI— L8 H 2GR DA K G Sa @0 BRI R .

11.4 SERRZ%

phyLinus i ik 2 R E R PEIRAS . BPPIRASTE mandfest.omi ATFEEARI. G5 DLAIEE i
SCPE, FHREE ATy, SRIE T AT Ir RS B ARAS , 198) E AR PRI A

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

EIE P AR — NSRS Git GFE. % Git GFEREAR T master DAAMAIS 3, BEARAAE T
master 73 I T HARM . ] phyLinux #AHARRES

[host:~$ ./phyLinux -u <url-of-your-git-repo> ]
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CHAPTER 12

& mix A =5

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
BURBIAEAT .

12.1 o

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

12.2 S[H&E2E

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 1Y docker i547. X} Yocto Scarthgap ffi4s, 4% “yocto-ubuntu-20.04" 21
Brip

31
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12.3 TH/HmEFS

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

OR

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

TERRIRMAE S R AR, G0 n] AR EGET T A RARPR 1 245 -
podman pull docker.io/phybuilder/yocto-ubuntu-20.04:phy2
BEATATEFATIAY duckerhub Z3[8] rRREI Br A w] JH BOFRSE -
o https://hub.docker.com/r/phybuilder/yocto-ubuntu-16.04/tags
o https://hub.docker.com/r/phybuilder/yocto-ubuntu-18.04/tags
 https://hub.docker.com/r/phybuilder/yocto-ubuntu-20.04/tags
o https://hub.docker.com/r/phybuilder/yocto-ubuntu-22.04/tags
IR BT AR N RS, B SRR/ R
EATAE I AR ey S A B O R 8/ R A ds -

$USERNAME@$HOSTNAME : ~$ podman images

REPOSITORY TAG IMAGE ID CREATED SIZE
docker.io/phybuilder/yocto-ubuntu-22.04 Tlatest 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 Tlatest 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 latest 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

12.4 BITHSS
THETIF AT Yocto Mg, HIEHEASEL MIZAT phyLinux init 19 SCHE9E. SRR RIEhEER

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

ik

Ffi fi] docker sEfTAIfH 258, H AL podman AT, WABSEE CRIECE RS . oh, 2
INEOLT docker NSCRpEEAAFAESENE, BT AR F AL SR BEA T 2L

PHESER i A7 B E R BAZ 2 X FER (Fi SUSERNAME S/} “podman run” Y/, I HAEREZIE
AR AR A BT )

[$USERNAME@6593eZC7b8f6:~$ ]
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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 13

{& F Poky #0 Bitbake

13.1 FigfaE

{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 ]

T H R B A BT PR AR X B, RGOS A, WREE BRI M. B, X
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 = "1"

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.

35
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13.2 B
QR — IR, W] PATEDAR (L8 $ F B3

[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 }

X H <your_device> TJPAZ “sde”, HAAHU TN AL . BRI ZARE /NG BT IR I 4
KB A BE SRR S50 conv=fsync 3R HIEHEZE M IXAE dd 1R 1827 HiS5 A E:

JEENE, ST LA B B 1 ssh B3R oot IKPHEA RS . RN conf/local.conf HIFR T IR
B AR O I RRZAT

[#EXTRAiIMAGEiFEATURES = "debug-tweaks" ]

PHIABE (BN E 250 root 1) FFALERL.

13.3 3XEx BSP fxHi4drhR A B8P 8 Fr A ki A

BT AT Yocto BSP Ffi i A iiA:, X g THRIRRA, A2 IEXW K4S A . hilaqE
phyLinux AL DL PDXX. X.y 452

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

RFFRIIRAL— B BSP JT A& ARAS

13.4 BEEHRFEE
Poky W& 24 T ARG Yocto TR, (ERIDAZE Layer TH 3 FFHE &

[host:~$ bitbake-layers }

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

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

TEIZATHEEZ 1, B AT PAJRE) Toaster, PATERERS ] Toaster Web GUI P JE Jt TG £ 44 8 ) AR 7 B

[host:~$ source toaster start ]

IR AT R e 20— SR BET toaster

host:~$ pip3 install -r ’

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

RIG, LRI YT g8 38 0] http://0.0.0.0:8000/ H- A4S i Bitbake. W] PAM M Web iz 55 %% I 45 F1 43
MriTE MG 3. WR S TMA X Toaster WEZ(GEHE, & F hitps://docs.yoctoproject.org/dev/
toaster-manual/index.html, Z3EH] Toaster Web GUI, 54T

[host:~$ source toaster stop J
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13.5 meta-phytec 1 meta-ampliphy BJ45 5

13.5.1 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 checkout -b 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

13.6 BE M 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. ¥IrEBENERNE PHYTEC [ Distro Layer meta-ampliphy.
IR H Y Layer F4rid 7 anf G @4 H O Y Layer.

13.6.1 ZH Qt x5l demo

BAAELL T, BSP BUR phytec-qt6demo-image SAEZERNY Wngr s LS FIE 3l Q6 /R HARr . Qs
ZUF IR E R G G5 Linua framebuffer &, WL DB ssh S BRI IAT shell fiyd

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

Py R N5 IR app. HEHEBSDN, W EHH EREET

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

BATLUORASE N ZNRSS . TR RAETFLN 53

[target:~$ systemctl disable phytec-qtdemo.service ]
25
BN TR, (HREAXEMEIL. BEEYFIRS RS, BT
[target:~$ systemctl status phytec-qtdemo.service ]

WSRECBONIE %R S5, W 9E SO build/conf/local.conf FHERIMA AT
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# file build/conf/local.conf
SYSTEMD AUTO ENABLE:pn-phytec-qtdemo = "disable"

ZIRE R

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

13.6.2 Framebuffer 1E§I&

TERA BRI O E, BOAEH Framebuffer & . 0 ATER: USB #4185, ZREEM)R
MERN RS E SO TR, A

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

R ESE B Framebuffer #5514, HiafT

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

Bist A Framebuffer #5545, E2EH AT AR E %

{Device Drivers->Graphics Support->Support for framebuffer devices->Framebuffer Console Support ]

H 25 B35 https://www.kernel.org/doc/Documentation /fb /fbcon.txt

13.6.3 MGmiIFHREPIREVTE
RAM £ Eillik

RAM FZAFPEREMNRA e 2 M pmbw - FAT A SERENN /M T H ) . Pmbw 181724 9%
BIRE, X LEBIREAR AN W R U5 AR 51 SoC B ZAF A RAM. FEisfr I 2 Al , iR EA R
2 MiB {28 [E] A6l H SO ATIERRAR T HEMNRA O, DASET SRR ) I AZ R R BT S
BRHEZR LA/

ZOIFHRINAL, WA

[target:~$ nice -n -2 pmbw J

WARSE IR, ST ARy gnuplot A, 1247

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

PSR AR H 3G SOk 2 AU R AL RRASHY gnuplot

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

"B plots-<machine> .pdf SUIFRL A EIF . B AN EIRIEGN png SCHE, BETUABER] Ghostscript

host:~$ sudo apt-get install ghostscript
host:~$ gs -dNOPAUSE -dBATCH -sDEVICE=pnglém -r150 -sOutputFile='page-%00d.png' plots-phyboard-wega-am335x-
—1.pdf

13.6.4 4 BSP RGRIMFHEIR 48

T BN, & E OpenEmbedded Layer 25| : https://layers.openembedded.org/layerindex/
branch/scarthgap/layers/
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HiE, WA LA RSRPIEREIA R BSP [ Yocto litA, R)5H 1 Recipes. MFEERT DA R
i H Z PRI 2B rER) Layer., fEREEEN T, FBEF AT meta-openembedded. openembedded-core B Poky
H, ﬁelﬂﬁ% Recipe SFERR Yocto TREH o AT MM FAEIX MG B0 N WM as A o RS- hn 1o —
A Layer, i§Z [T —&B4.

b AR AT ] Recipe 313

host:~$ bitbake -s | grep <program name> # fill in program name, like in
host:~$ bitbake -s | grep lsof

LT Recipe BFF Yocto TAREHI, S HTERHBES NN K4 build/conf/local.conf BRI . w15 i HiAth
AT — M 2

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

Bihn, X—A7

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

e H ARG R B2 — LB 7 -

e
FEFF A A FRATH SR AR B2

local.conf HELE I IE H T A S5 . PG, B nax Ser 4 T HA4% [/ B 435 7E phytec-headless-image
F1 phytec-qt6demo-image 555 .

KT B0 Recipe BIIEA

IEAER A 2] IMAGE _INSTALL AFgrrf, X $R—g 2[R Layer [¥) Recipe 24%%. Recipe BRI\
EX—NEAMFE PR . {2 Recipe 7] LK PACKAGES A8 R N HABA R, I agnsE A s
LRI A FRAE, Aokl , AR R4 FR, A2 Recipe. TERIRWIEILT,
WA E T PACKAGES 258, Xaf S%8, Toaster 2 250 T EHATREXT & A BT SOl .

RIS TE U2 sources $EMER) Layer FHANBI WA ME, WHS N 3 AKE— 81 Layer 5 |
Yocto i,

ZFEGRL: Yocto A SCEY - HE X Yocto 147

13.6.5 FnEh Layer

X KT WATE G Yocto # BN ) — Layer JF M 23 AR 40 FFFarg. B, AR
W 2% 2 4 4 4 nmap W& AE Layer meta-security . B9, BLMH IS IZPATH Layer, A F
OpenEmbedded MetaData ',%9[ HMHEEZE—T . MEEHEE nmap {l? meta security Layer. 152 i
layer.openembedded.org [ [ meta-security, ZLFFHAEREF] Yocto ¥z, HAMBIE git 7, RIGY]
Tﬁ?”ﬁﬁﬁﬂﬁﬁiﬁ"zﬁﬁi H T BSP JZ3% T Yocto Scarthgap M4 H4, Iﬁk‘”ﬁif”u BAE Layer Hfiifi)
Scarthgap 43

host:~$ cd sources

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

host:~$ git branch -r
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B 0] F R o < S B s 3k o S8 i Y 1% 'sumo’, "warrior’, ‘zeus’, ’dunfell’. *hardnkott’, 'kirkstone’,

‘mickledore’, ’master’...

[host:~$ git checkout scarthgap J

BAERATBILFE VAT AR ASINE] build/conf/bblayers.conf A R 5 ANF Layer W& FIH

# file build/conf/bblayers.conf ’

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

R, TR AT AT AR KA A% Layer J& 7576 M4 #HE & ol

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

AR B BIDATR i

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

WERERBR NG Layer (X HUE meta-security) KT 53—~ Layer, #7525 AWM Layer. fi
an, A TR AR meta-openembedded F1f¥ Layer (f£ PHYTEC BSP #, ‘BT 4% sources/meta-
openembedded/meta-perl/ ). BT, WRLAFATRME] build/conf/bblayers.conf

# file build/conf/bblayers.conf
BBLAYERS += "${BSPDIR}/sources/meta-openembedded/meta-perl"

WATAS bitbake-layers show-layers NiZ=¥T G B8 Layer 1953, B35 meta-security F1 meta-perl.,
W% Layer i, S80I DARE IR Z BT AGA 2256 Layer . S A k2 mA ™ T (X R 20

nmap)

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

FILER) build/conf/local.conf . ANEGSIFICHE Bt @B B

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

13.6.6 Create your own layer

B Layer [Vi%2 H & X BSP W EALS 22—, B PR, G AR HIIFE4 meta-ampliphy, ]
PAGIE — B BT Layer. MRASZeRE ARG TR B 3957 . meta-ampliphy RFATH E X Linuz
KPR B], SRATHAE AR ARAFLE T . ARG LR 26, I HER EXFE R i = i
ERENE, IBALE Ampliphy il FAIE H O Layer WAER RIS, WREH R P ash i
It D AT PHYTEC REEARE(E SR, fRUFE G meta-ampliphy, %4 Layer B4 748 SO A 28 DAGE
HE MK L] PAZEAR OpenEmbedded Layer 5 IARE A [ 19 54T Layer. ARG HERFH
ORI AR ESmE SR, HEIE A K Layer.

FET—EH, JATHE—AD2A “racer” MR ARINH , FATRFEEHIATN Ampliphy Linuz ZATHORERE -
WG, BATHTHEQE B Layer.

Yocto $2HL T — DA SH Layer G, WIRECLRCEY BSP I H. shell CHERHLE, WA

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

HERUL, BRIAEIZ 1T . K% Layer #31%] source H3g R

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

1EL Layer Q#—A Git ()2 BR800 i
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host:~$ git init && git add . && git commit -s

host:~$ cd ../sources/meta-racer ’

A ] DAKHZ Layer EHEARINE] build/conf/bblayers.conf

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

sH I Yocto $2ALAY A

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

13.6.7 kernel 1 Bootloader By Recipe F1iZA

B, BWETAE H AR Machine {§ JAWE kernel A% A, PHYTEC #{t£ 4> kernel recipe linuz-
mainline, linuz-ti Fl linuz-imz. 55—~ PHYTEC 11§ iMX 6 fl AM335x SOM 42t F, 2 HT
kernel.org §4) Linuz kernel F2aE A, Git %)% URL A:

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
TR R A T ) kernel recipe, #AATIA T 4

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

AT A B PREFERRED _PROVIDER_ virtual/kernel W{H. %28 B7E Yocto 47 FEHE H kPR 3E
A kernel recipe. DA JUAT2 R0 B2 E 2 WA A i HHE
PREFERRED PROVIDER virtual/kernel="linux-mainline"

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

AR MHAEWAA, WHRAT bitbake -s. BilAN

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

SR -s FTETA MK Recipe MIERIMA . fiH AN EE Recipe #4558, A MW E A

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

WML, recipe linuz-mainline AN 5.15.102-phyl, £ PHYTEC [ linuz-mainline Git 3JFEH, 4
YEF BN AN AR v5.15.102-phyl. barebox recipe WA S 2022.02.0-phyl. FE i MX8M* ik | %y
BE linuz-imz Fl u-boot-imz,

13.6.8 Kernel #1 Bootloader it &

PHYTEC Ji{#i H ¥ bootloader barebor K5 Linuz kernel #H[FMAIFRS . KL, RN FHITEIESY
B THCE kernel PA K bootloader, ZEARE kernel 5 bootloader, #HHATLA TP —5.
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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,
—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*)

ZJa, BRI PATEH i3858 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

o, T DARE I DA fir & EORT AT se B i p

[host:~$ bitbake phytec-headless-image # To update the kernel/bootloader, modules and the images J

TEd Ja — A i S, AT DAKE 88 1R 44 B e O R R B B R 44 AR BT B AR ORI Bk R SO AL T
build/deploy/images/<machine> /.

w8l
Z I kernel HYRLE HABRKALER . AT bitbake virtual/kernel -c clean W] PATEBRFTA WA -

PR R FOR AR, BRI R B U A F) Layer H. GO RIS
o WHEREZRTER CHIRREZ BE RN £57F)
o BUUSHITERICE (defeonfig) .

57 JHC B P BT DA 38 X6 AN [) W B B S SIS S i o 65T DA% I8 T i 4 P A U0, AN [m] %A
NRYECEAEE P, SO BT S R S C BT A 2R kernel AN, A AT DA G E A BLE T 041,
PATEAR R AR E A 5 T o A A58 28 kernel FCECRFPOICTE H % build/deploy/images/<machine> . 4l
RIBA ERX TR, BHEAESE R defeonfig SUPFRTRESHINRE B

FECE R ERME Recipe

AR 2 585& FH T kernel F1 bootloader, Reﬁ%ﬁ%AﬂlJH’J recipe SR linuz-mainline B Ry linux-ti, s{E¥%F
bootloader ##tk bareboxr. UIRAFFX AN OVEHIEANE, HM—T ) Yocto TREEFFHIE. AN,
P B 1) 25 7 AT RE 2 S U IR

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

host:~$ bitbake linux-mainline -c menuconfig

TESE B AP S O B A A T

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

fURF AT AR S OB BOC R 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
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B BT EAE SR AC SRAE S fragment.cfg W, % SCHFAUE S D REBCEAT. LA /R B REZR T i 6 2
bbappend SCAF, DA K AR g LB T Beds NI f 947 BT ARG E Recipe W% H SRFN AR linua-

mainline. linuz-ti. linux-imx. u-boot-imx B barebox.

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

FEFAFER layer BN A ORI layer (41 EFR) (B0 meta-racer) , SEHBEMH meta-ampliphy.
B meta-ampliphy, W56, THENECE A BAEH I AR E AR (Il enable-r8169.cfg)
SR IEH B E)X > Layer 1.,

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 5 S B I G B T IF bbappend ST (€5 A Bt K sources/meta-ampliphy/recipes-
kernel/linuz/linuz-mainline_%.bbappend ) FHIMPAR JLAT

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

file://enable-r8169.cfg \

i

AFIICE FH IEAG ) bbappend SCAF4 : linuz-ti %.bbappend T linux-ti recipe, barebox_%.bbappend
FF3tF recipes-bsp/bareboz/ H¥) bootloader!

PRAT bbappend SCIF)S, EREFFHHMIFFHR . Yocto 2 A BIRH recipe WML MURTIIHR -

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

[ Recipe J{RM—\"E8EE (defconfig)

RAINES Z I B, B REI— B, 2R defeonfige 56, TERAREEAIAY Layer 41
BRSO, XA PR E Y Layer, mi#2 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/ # 0r for the bootloader

IRIG TR ERE— D EIER defeonfig SUIF. ] menuconfig FEATHCE I, RJGHF defeonfig SUITARAFEH
Layer H,

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

XAFFTED defeonfig [ ERAFHEARE
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[Saving defconfig to ..../defconfig.temp ]

)G, HEMEAR UL, KAz B 58 BEC SO HI BN & Layer , H#4°8 defeonfig, IAE bbappend
SAEFERINA AT (AR R sources/meta-ampliphy /recipes-kernel /linuz/linuxz-mainline_ %.bbappend)

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

file://defconfig \

IS

ABLACH A IEAG R bbappend 30444« linuz-ti %.bbappend T linux-ti recipe , barebox_%.bbappend
FTF 3043 recipes-bsp/barebox/ H¥] bootloader !

R, TEEMBIERIT, BHBTRR S &S IR R L

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

13.6.9 {EH devtool {&2f Kernel & Bootloader

M T AR recipes P 3AEN A7/ kernel Fo bootloader 4, MR T VARIFL yocto F A devtool HIENEE kAR
BESE T HREANY git £ FEFMELEN G Z L kernel « AR PR EOTREE R EE

Yocto B J5 SCRAMIARHE TAER AR R RS, &R T A B RE A 25 (iR 2% .
THELHERMFTANE. KREARFINZEE, SEREEARE .

Deuvtool 2—EHiBI TR, BYERTF Yocto I TAERCR. BS 1.8 RAMIES . HFEELEL shell 5%,
BT DMEFI T . Devtool T HEATE :

o BB SRS
o RFHAERPEI F A0 R R
o SRIFERITHARHE BUS IEPFEE ) HARRE R

X EBRATEFT devtool &k kernel, FRAIPA Linuz-mainline {E5 AM335x kernel [FSCH RG], FATE 5E
F A2 devtool modify - © <recipe><directory>

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

Devtool AE build/workspace HFE FAIE—A layer , 0] PATEIXA Layer F&F devtool #4700
. RS recipe HH KBRS T HE 858 19 I DA KA workspace A2 Jil—A> bbappend LI,
FHorpy SRC_URI 451 Bk N ESCe. A Bitbake MEEEBRIT, R s Je b g Aids . B %s
AR} kernel $Ef71& .

host:~$ vim linux-mainline/arch/arm/boot/dts/am335x-phycore-som.dtsi

-> make a change
host:~$ bitbake phytec-qt6demo-image

B S O IR R 0 BT A TR IS N B B AR . A0SR A B R A PRAE X S T ok, R SRR o e )
T, AR mizah T o B PAFEA linuz-mainline HSEHMH Git REGIEANT o A XA 1AM T B4
S8, ESFAEA “eetZiE” 154 Kernel 3%, Bootloader,
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WERGEAE T A K devtool IEZAF L., W :
Yocto % - Devtool 8% Devtool i 574

13.6.10 {8 “lGBtAE" 8% Kernel 5 Bootloader

(%) L
JoITEH, JoHAMICE Yocto J-HAEZBHETERNB SR (FANEMaER!),

THAEETCTHERME A NA

Yocto FLVFTE Bitbake Bl & MI41% recipe Z |, HRIEY . {#H Bitbake 1Y devshell iy 4BkE58 recipe 1Y
PWHZ. X barebox recipe

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

PATa S JE, RHFTIF— shell %11 . shell B477 TAEH SR ECH tmp SCHEJEH recipe [ FEYE S0 H 5%
TEXHL, AT DA SR R A a2 (BN vim. emacs S{AT(o] Hofth IR dnfg e ) SRk BATg. sERUE,
WA exit B3z CTRL-D iBH devshell,

BT devshell J5, %0 DA HT 44014

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

SR “—force” REEE, HH Yocto JoikiR HVEAL 45 E R ik .

N2
RICVEAE devshell AT bitbake fys. BAAISEIEH devshell £,

WA, TEFHRIT devshell ay IR, URATHEZ, WRTPARE W FQIdsm SD REK

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-
—image-phyflex-imx6-2.wic

et
GNSRAERIEAT clean AE, LU bitbake barebox -c clean, B3 Yocto T T IR, A UrA o8 UOR
SFELRIN

N T B IR A DAL, AT AR — DA T HAFHARINE] bbappend SCFH . XS E B S AT R ]
i TARRARRH Lo

GRRACR HIE S s, B MUK A E SRR BAE devshell A RUANT 5 USR] devtool, WA Z0AE
devtool Q¥ HEHAMANT .

host:~$ bitbake barebox -c devshell # Or linux-mainline, linux-ti

host(devshell):~$ git status # Show changes files

host(devshell):~$ git add <file> # Add a special file to the staging area

host(devshell):~$ git commit -m "important modification" # Creates a commit with a not so useful commit,
—message

host(devshell):~$ git format-patch -1 -0 ~/ # Creates a patch of the last commit and saves it in your,

(ZEFm)
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(#: 110)
—home folder
/home/<user>/0001-important-modification.patch # Git prints the path of the written patch file
host(devshell):~$ exit

BEANT S, W HAE—A bbappend . =ASA[E recipe X4 (linuz-mainline. linuz-ti F1 barebox)
FEDA=R/ 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 /Rl A T recipe barebox. {H 2 ZM AR I SERR IR DLTRRE AN T 648, 5, B SO It F4h T #%
AFH. SRIE01E bbappend 4

host:~$ mkdir -p sources/meta-ampliphy/recipes-bsp/barebox/features # 0Or 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

I
AT TAEH R, QubZiifE BSP AR F SR SATAI S, MAZAE build HxH!

Zla, GRSt A R NI bbappend XA (BLALK sources/meta-ampliphy/recipes-
bsp/barebox/barebox__%.bbappend)

# contents of the file barebox %.bbappend

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

SRC_URI:append = " \
file://0001-important-modification.patch \

PRAFSCAEFFEH AR ¥ BB i barebox recipe

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

URAG S, T A AR IR AR R A R -

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

[ 27 E

Yocto T H NEAFIT R NG ARAL T — 230K, 53 % “Kernel JF &M PATKHUA ¢ Kernel BoE TR (E
Bo R, AR Yocto T EgNAHRRE T PHYTEC BSP, HRFRATRA TR W47,
TR SR S R 2 Yocto AN S T7 5.

e Yocto-Kernel F % T}
. YOCtO-'}T?)LL“qZ)]J]A

{#F Poky #0 Bitbake 47


https://docs.yoctoproject.org/dev/kernel-dev/index.html
https://docs.yoctoproject.org/dev/dev-manual/index.html

Yocto Reference Manual Scarthgap Doc-rev.: imx8mp-pd24.1.0-nxp-12-gb2392f3

13.6.11 {#F local.conf 3 {hpy SRC_URI EEZE Kernel 1 Bootloader

FEiX B RAVRET % = A5 k1574 kernel %= Bootloader . M3 vAMIN3RIZI linuz-mainline, linuz-ti
&K barebox Git £ 5 . Y HE L E5RNL URL (X% SRC_URI), i@ Eay K& E M TR ZELE .

i Ci
ISR Git f-F  build/tmp-glibc/work/ & % % T4E B & <machine>/<package> /
BRI B AZ T A T e
MFEREN, THERSMKIFGRFIANE (TRASH ccache HEH)

B, BHEE—A Git FE barebor B kernel [FAHIREIA . WIREHREA , HHHLF M.

host:~$ mkdir ~/git

host:~$ cd ~/git

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

host:~$ cd barebox

host:~$ git checkout -b v2022.02.0-phy remotes/origin/v2022.02.0-phy

REPAIALHS B B3] 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}"

T RSP P IR BCE. git QD SXAFR. TLIRRVE AL Git QEPQIRACHD L, e fHEHAR
3 (GXHUE “v2015.02.0-phy”). BiHE, S#RATAM A SIS E R 4% bareboz.

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

T IRACHS R BB R, N M R RS T

oW PA AE ~/git/barebor B BRI B defconfig o W B (B W
~/qgit/barebox/arch/arm/configs/imz_v7_defconfig) . — HIE5E M TG E K, & EX Yocto #47
AR . WERGEAXFEM, Yocto K FyEA BN EHE git O FEHIRAR CHER (BN ~/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!

AR G2l 1% . Yocto 1 A SRR E Y, FAKIT R TIRAUE BN TARCE T4

[host:~$ bitbake barebox -c compile ]

AR, IR R S, B M ER S, AR B, BT PASRI barebox, L E A7
—ANHi 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

ARG T HARE M, RFAE git O Pt T — RIS PR EHi i barebox.
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13.6.12 fE/ “EIHFEAE" BRI

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 ]

TELR) layer W, A] A bbappend &K recipe, JoRselaNIE recipe Ui

{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

[IMAGEilNSTALL:append = " rsync" ]

13.6.13 4 Linux BE#FFHMER GRS

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"

AF 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.
a2, OAAUR e B g . B DU ISTE local. conf B5i%% recipe WSS B ALRS T T
KL

# 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 .

13.6.14 {§F bbappend B u-boot INETE

B 1 MXSM* 7= 543548 F u-boot Y-k bootloader., A PAHE I E 5 #& 2 u-boot FFIEAS & . % u-boot-imz
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 \

13.6.15 @it bbappend {2 barebox IMETE

M BSP-Yocto-AMS3351-16.2.0 F1 BSP-Yocto-i. MX6-PD16.1.0 F-f, meta-phytec H1) barebox I HEAS FE
ZRMFHIALE] . BAERTVAESE Python bitbake f£55 do_env TE barebor BRI, SESCRIMMER SCIF.
IS Python BRELATATEOAEE. BATZ:

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")
}

55 AR B SR s AT R 4 W 2 C S /enw/network/ethO

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

env_add(d, "network/etho",
""U#1/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

(BF )
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(#: 110)
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")

}

R AR R A R R IR T PRSI, ST PATE local.conf HH R TR AR

# 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"

e EfE (&BIFTERE) machine)
WA T — L barebor TR EN T — Bl E G4, EATLASIA Bitbake [¥) machine Biifik. 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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7£I889 BSP iRAFH LR barebox INIE

TE BSP R4 BSP-Yocto-AMS335x-16.2.0 I BSP-Yocto-i.MX6-PD16.1.0 Z 1], it bbappend XAFHEATHI
barebox IS LI FIIAEA BT F . BI4N, meta-layer (MGALHR meta-skeleton ) i) H Sk&5H W] BE 4N
THR

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 B3 barebox_ %.bbappend 355

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

TEXARBIH, K< Z W Layer meta-phytec W H 5% boardenv I [ T A H 5548 B s 00, FF 3% I S
nv/linuz.bootargs.cma . TFE barebor 3% EF AL FEHNLEI T, B PATE Python 145 do_env F{#
Python ¥ env_add F env_rm FFRMAMIGIREE . BAE, FRRBIGEEE S S0 barebox %.bbappend
H— AR Python pREL, WIFFTR.

# 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")

13.6.16 EYFEECE
TAERGIEATHIARE TP skt . BRI, ATRAGEHI TR dfconfig Rl ip o PATF 22075 fl

target:~$ ip addr # Show all network interfaces

target:~$ ip route # Show all routes

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

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

W26 I By systemd-networkd 55 . FEAWRABRRA, W H

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

M &SRR H 5% Jete/systemd/network/ . /run/systemd/network/ Fl /lib/systemd/network,/ SEHUHL E
(MEBMRAIE D) . /lib/systemd/network/10-eth0.network 7~ B Fc &40 R 7w

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

(BF )
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(#_ETT)

[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,

13.6.17 E Tk MREE

EHEE WLAN R4
o THESE I A B X R A Y ) 4 I

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=] ]

)5, ATPARCE DHCP PAZRIR IP uhl (RZ%t WLAN #: A S# s b shfE) . A s HA AT fery IP g
H, W PN ERE Y.

. 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 ]

Bl WLAN #AR
AFTHRALELA WPA2 MZ8H: AN (AP) HCE .
AT fir Ak WLAN £ 14475

[target:~$ ip link J

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-wlan@.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

JABI SRS G 2ERE hostapd

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

BAE, A DAEL s (CEICAHM. BRETHLAE) EES] WLAN M% 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

5% AP W ENH PSS ERE hostapd W ZA5E,, HTT

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

phyCORE-i.MX 6UL/ULL #7F

e A phyCORE-.MX 6UL/ULL piE A ThARER}, FBApiliEE. THEZIER, HS% L-844e A5 1MX
6UL/ULL BSP F#iit - # 7.

13.6.18 #{HN OpenCV EEFI7=HI

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

B PERIR B, TR Yocto TREH IS conf/local.conf FFHsAN

# 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 \

(#_ETT)

VYEER RSN S

[host:~$ bitbake phytec-qt6demo-image

IS

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

13.6.19 (& lightpd &3 R /Mg PHP Web =TS

XASRGIBEI ARITE H And 5 Eisin PHP TR AT Web JlR45 . Lighttpd DA cgi 5 PHP 64471
H—BA . By 2005 5.5 MiB 25 . 'ECTE meta-ampliphy FFHUEIE . HFEHE yocto

TR P R AR R B R

# file conf/local.conf

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

BEERIE, BT /www/pages HF FRBRBIM TINZS . AT php, EATAMER index.html Ff-4fH;

B index.php U,

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

R TALLE, G ARRR Y g9 1 AR TP (I 192.168.3.11), A5 phpinfo g£ BoR k.
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13.7 BRES

13.7.1 AR FP=EMRERF

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 fBRIAK .

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 .

UISAEHN Qt Creator, AR RARUSHTHIBISCR (BERAT TSR NARRFS7) , DARCHA 00T 5%
THEE.

105 P BB T P s O AR, T RE SIS SIGILL, SO F liberypto RYIREH . Openssl
T R A RS, BT SEC GDB PRI . 16T DR G BRI s Ak
(i ). WATHAALIILLS, T

[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 % .

RGBT A, 753 F B 1S TR . SSTTDMAAE conf/local.conf HhRHTMA A7
I

[EXTRAfIMAGEiFEATURES += "dbg-pkgs" ]

PRI, XHARLFER, FAEEA SRS PC MNE, I H dbg-pkes LAt &TEF B SDK
H,

13.7.2 £RFEKRE, FEELEE
ST, BUUER site.conf (WREAH site.conf, W1BM 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 = "1"

BT T

[host:~$ bitbake --runall=fetch <image> ]
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BOE T T B b s AR B R TS MACHINE, BXAE TR TE tar 3. AT ARSI B
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 s BUAE T AGE I AR 77 3 46

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

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

13.7.3 EEHEEN L#HTHIFE
TERH) local.conf RN

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

13.7.4 FEIMITAH
1E Poky WA Z R KT DAGIE T RS IEARRIF . — MOk 2istT

[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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{&/ SDK
(A PA R 5 AR SDK Ji5

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

PR J7 oA A e — ik SCpf

host:~$ deploy/sdk/ampliphy-glibc-x86_ 64-phytec-qt6demo-image-cortexadhf-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 ]

%
TERT DA SDK F1 Meson #iiF ARG w1k Qt6 W HZ I, 75 2AE source SDK JEPA Tk :

[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.

IS
B REAU i it s A PR iR, Bl

[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,
Hi% C M C++ FEFHY—ANFIRARY makefile ATRELNF FiR

# 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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(#_ETT)

.PHONY: clean
clean:
rm -f $(TARGETS)

BT H AR TR, HETEPT make Z HIFE24H] shell /7 source T H&%RIA]

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

USRS B T LAY sysroot HAREBUMIETIH R, WRLAE -1 ZHCRR “=" #7455, 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

4 SDK 5 GNU Autotools & 1{#H
Yocto SDK & GNU Autotools Wi H 2x FHEI)— T H . G0 FHL4 13 AR 5 2

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

host:~$ make

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

Ji Yocto SDK % H £ machine 377 4 2t fy iy 4 U2 62 HLLAT. AT @4 181k SDK 1L 5] H 3
/opt/phytec-ampliphy /i MX6-PD15.3.0/  (WHHRABSC BRI 72 )

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/

H S ZEH Yocto XY PLAIKB T £ {5 B: hitps://docs.yoctoproject.org/dev /singleindex. html#
autotools-based-projects
13.7.5 {#/ Kernel iR

USRI EON WARBUR BC B — 2e0 T, B8 MR AR A . BT DA udev 37T, HFHA .conf
BEELLE
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[/etc/modprobe.d/\*.conf. ]

IR A AR EE R 45 E kernel BEHUE)—LBTEIN, AT =AY R . AR EOUR B Slm s8It L
A A S MEI AR, R

[KERNELiMODULEiAUTOLOAD += "your-module" J

Teie /R TE kernel recipe Hifig iy N F| 4 et . WURASTHREONBIIR E R, AT DAIKAE

KERNEL_MODULE_AUTOLOAD += "your-module"
KERNEL_MODULE_PROBECONF += "your-module"
module_conf_your-module = "options your-module parametername=parametervalue"

AR EARERF RS B SR 2 B, ] AR R

KERNEL_MODULE_AUTOLOAD += "your-module"
KERNEL_MODULE_PROBECONF += "your-module"
module _conf_your-module = "blacklist your-module"

13.7.6 {§f udev

Udev (Linux ZSRA&HH) 2 NRGEFP R, HFLH /dev PHSISEFEH. BEHAT
Jete/udev/rules.d (RGE M RAE E2SE) M /lib/udev/rules.d/ (BENVFFIRAL) F ) udev R I3,
PATR 2 udev AR ST 7R Bl

# file /etc/udev/rules.d/touchscreen.rules

# Create a symlink to any touchscreen input device

SUBSYSTEM=="input", KERNEL=="event[0-9]*", ATTRS{modalias}=="input:*-e0%*,3,*a0,1,*18,*", SYMLINK+="input/
—touchscreen0"

SUBSYSTEM=="input", KERNEL=="event[0-9]*", ATTRS{modalias}=="ads7846", SYMLINK+="input/touchscreen0"

B RIBEMAEN G B, W15 https://www.freedesktop.org/software/systemd /man /latest /udev.
html, ZERECT PAYE udev BRI H B @A, T AR udevadm info T.H . 2% TERHFTEIH ik
B ALY S I A DA TR . i R A SRR T AR T R BN S . AR 2 — 28R il

target:~$ udevadm info -a /dev/mmcblkO
target:~$ udevadm info -a /dev/v4l-subdev25
target:~$ udevadm info -a -p /sys/class/net/eth0

S udev NG, EALATEK udev spHERE. BN, EREBCRSER. @A RS

[target:~$ udevadm control --reload-rules }

TERE udev FUNII, BV ZMFIE, DIEER B (R B RGN R G WIS, [

[target:~$ udevadm monitor ]

1ES—A shell HEIERG G RIERAR N, JCHRELE udev M HHAT TINBHANTE LT . AT

[target:~$ journalctl -f ]

IV

I YEFE RUN BT BEaisF RS KB M A, &S H https://www.freedesktop.org/software/
systemd/man /latest /udev.html#RUN%7Btype%7D ,
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EAE T AT [ AR 8 R R Rl S AR 55 . KB [T 0 4 2ERE v] 5B 2 FHLAS i 28 SO &5 19 S 22 B
BHHEM. BairirtEs K ST HREIFAE S udevs IRAEHE (LG FHESE)
R BE R AL I 58 RIS Te AR e 1k AR TR BT HABAT 55, 0T LA B A A FiR @1 ENV
{SYSTEMD_WANTS} ="service-name.service” Fl systemd R .

1 2 |4 https://unix.stackexchange.com/questions/63232/what-is-the-correct-way-to-write-a-udev-rule-
to-stop-a-service-under-systemd.,
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CHAPTER 14

AR HERR

DI

14.1 setscene %%

2 Yocto ZZA7ALT dirty ARZSIF & H B

[WARNING: Setscene task X ([...]) failed with exit code 'l' - real task ]

(EUZ TR 0 0 i DGR A, s PRAAZT U, %R Ctrl-C H S fpty i AR ik . SR i X 284
., TiTiEER sstate ZeA7IFMIFR build Sk,

[host:~$ bitbake phytec-headless-image -c cleansstate & rm -rf tmp deploy/ipk ]
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CHAPTER 15

Yocto 344

YT BSP kiR, mEERF SRR X AR FM. https://docs.yoctoproject.org/dev/dev-manual /

index.html

KT WAL S W30 B — MR AL /5 . hitps://docs.yoctoproject.org/dev/dev-manual /common-tasks.
html#common-tasks

SEREMY SR AT DAFE— A Bty HTML B B4R 3, & G P R RE S = A FR . hittps: / /docs.yoctoproject.

org/dev/singleindex.html
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