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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




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

TR 8



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 WIMRAYE 5 Se4E 8 —A> Layer " DARAS > S LA BE . XF454 Yocto WiAs, 4§ Layer 7rEH:
Git GREFERAE — DX 3o AT PAFE Yocto TAEHINI—/E £~ Layer.

o] PUFE X B https://layers.openembedded.org/layerindex/branch /kirkstone/layers/ 4% %] OpenEmbedded
Layer F4E6. BRMAEIEEAM, W LAE R 2 AT DARAMG R AIAR 4 .
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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 ZAT55 VR . B2 Python WA, @t Bitbake H CHIHRFEE T . Python 534 bash L4
5 recipe. B U AIFEMAEERE] : https://docs.yoctoproject.org/bitbake/2.0/index.html

5.2 Toaster

Toaster & Bitbake [} TR T RRHI G Web B, B A 5 43 57 S AT A B8 10 G 11
B EEAEOh, MY Toaster 21341 PHYTEC AKX} Poky #2441 Toaster {EATM3#E
W, WARETMREZ, HS%H XY https://docs.yoctoproject.org/4.0.6 /toaster-manual /index. html

11
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CHAPTER 6

BAXHE

A 5% Bitbake F1 Poky W L8 LI, HSHFM: https://docs.yoctoproject.org/4.0.6 /singleindex.html

13
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CHAPTER [

Linux EHFFEZIFE

W Yocto, FHFE—GHEH Linue THIF ARG, SRR Linux KATHRIN R 0FES % F 0} b $ 3):

https://docs.yoctoproject.org/4.0.6 /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 @ &1 BSP #Y A machine il H4E. B2 PHYTEC ) Yocto BSP (M Yocto fido JitAs
Fih), EHT PHYTEC frfg CREE(:, JF BT LA Poky Layer AHH S . WHREMNF PHYTEC
IRE (S BB LA 1Y Yocto T H , HFFZLXBA Layer BIn] . Hrp{dfg:

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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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


https://doc.qt.io/qt-5/embedded-linux.html
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meta-fsl-bsp-release

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

8.1.3 BSP K&i&E

MIEE VTR Bitbake I, BSP AT MAIRIML EJRFRI . FrA R KRR SCHRR T T 75 D 2I7E
Yocto WL E A DL_DIR By H &b . QPR GEAN A 00 (0 5 Se BN ARG BSP, b g oy X SE 530
FEE WAGLIRR, TR & At —E R SRR

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 REEH

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

ZIEHREE N 2 Gt B o KT ik AR, BT ATEAR SORY phyLinux & 207 i Z JR R E]
WER AR AR, Yocto T BAE TN 208 — AR F . XHT Ubuntu 20.04, 7%

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 pylint3 xterm \
python3-subunit mesa-common-dev zstd liblz4-tool

ST HAMEATH, BRI PATE Yocto PR3 hitps: //docs.yoctoproject.org/4.0.6 /brief-yoctoprojectqs/index.
html Hr 2 BTz 2R 5 5

10.2 Git Big&

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]
(BF)

23


https://docs.yoctoproject.org/4.0.6/brief-yoctoprojectqs/index.html
https://docs.yoctoproject.org/4.0.6/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

VIZAE Git FE B % E name fll email, 50|, Bitbake &HEH— IR EHREY . &0 DAE X PN H
BBEEEAN], MR ~/. gltconflg

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

10.3 site.conf &

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 ]

TEHSZ Yocto £7Aift A EISE M AR e A V5 SR /RS I Hb 7 . BT AL Er tar.gz, Git HRUR45E. Hl
H?ﬁﬁ%mﬁﬁEWEML%FTMA%mH% &m%%E%L[E%M%TﬁﬁHﬂ@,HWM%E
IERFEH P ZICH SR, T O E R A HB AR . XRTHE 5B umask &Mz, —H
Al BER BT 2T Ik H % 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 BT A By B . Poky BRI GAT M . W BIE— ML H SR, SRR
AT AT AT LA H o, XA I RS AT

TERZIA 50 GB 25 R =3[ i RE % B QX M~ H 5%, FF1E build/conf/local. conf HH UG Y FY AL B

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

R TR 2 A AT RCE. Yocto TAERI(FEL, 12 F 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

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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*

20: topic

# Exemplary output for chosen imx6ul
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:

*
*

*

*
*

I R

*

© 00 N O Ul A WN -

W W WNNNNNNRNNNNRRKRBRBRRR R R B
NH®OWOo®ONOoOUuhRWNROOOONOUDNWNRO

BSP-Yocto-Ampliphy-i.MX6UL-PD21.2-rcl
BSP-Yocto-Ampliphy-i.MX6UL-PD21.2-rc2
BSP-Yocto-Ampliphy-i.MX6UL-PD21.2-rc3
BSP-Yocto-Ampliphy-i.MX6UL-PD21.2-rc4
BSP-Yocto-Ampliphy-i.MX6UL-PD21.2-rc5
BSP-Yocto-Ampliphy-i.MX6UL-PD21.2.0
BSP-Yocto-Ampliphy-i.MX6UL-PD21.2.1-rcl
BSP-Yocto-Ampliphy-i.MX6UL-PD21.2.1
BSP-Yocto-Ampliphy-i.MX6UL-PD22.1-rc2

: BSP-Yocto-Ampliphy-i.MX6UL-PD22.1-rc3

: BSP-Yocto-Ampliphy-i.MX6UL-PD22.1-rc4

: BSP-Yocto-Ampliphy-i.MX6UL-PD22.1.0

: BSP-Yocto-Ampliphy-i.MX6UL-PD22.1.1-rcl
: BSP-Yocto-Ampliphy-i.MX6UL-PD22.1.1

: BSP-Yocto-Ampliphy-i.MX6UL-PD22.1.y

: BSP-Yocto-Vendor-phyBOARD-Segin-PD17.1.0
: BSP-Yocto-Vendor-phyBOARD-Segin-PD17.1.1
: BSP-Yocto-Vendor-phyBOARD-Segin-PD17.1.2
: BSP-Yocto-i.
: BSP-Yocto-i.
: BSP-Yocto-i.
: BSP-Yocto-i.
: BSP-Yocto-i.
: BSP-Yocto-i.
: BSP-Yocto-i.
: BSP-Yocto-i.
: BSP-Yocto-i.
: BSP-Yocto-i.
: BSP-Yocto-i.
: BSP-Yocto-phyBOARD-Segin-PD17.2.0

: BSP-Yocto-phyBOARD-Segin-i.MX6UL-ALPHAL
: BSP-Yocto-phyBOARD-Segin-i.MX6UL-ALPHA2

MX6UL-PD19.1-rcl
MX6UL-PD19.1-rc2
MX6UL-PD19.1-rc3
MX6UL-PD19.1.0
MX6UL-PD19.1.1-rcl
MX6UL-PD19.1.1
MX6UL-PD19.1.2-rcl
MX6UL-PD19.1.2-rc2
MX6UL-PD19.1.2
MX6UL-PD21.1.0
MX6UL-PD21.1.y

T e e e e )

# Exemplary output for chosen BSP-Yocto-Ampliphy-i.MX6UL-PD22.1.1

>k 3k 3k >k ok ok sk >k ok sk ok ok ok sk ok sk sk ok sk ok sk ok ok sk sk sk gk Sk ok ok Sk ok sk k sk ok ok 3k ok sk k ok ok sk Sk ok sk sk ok ok sk ok ok sk k ok sk ok ok ok ok k ok ok ok ok kok ok

* Please choose one of the available builds:

*

n

0:

machine: description and article number
distro: supported yocto distribution
target: supported build target

1: phyboard-segin-imx6ul-2: PHYTEC phyBOARD-Segin i.MX6 UltralLite

512MB RAM, NAND

PB-02013-001.A2, PB-02013-110I.A2, PCL-063-23300CI.A2
distro: ampliphy

target: phytec-headless-image

target: phytec-qt5demo-image

2: phyboard-segin-imx6ul-6: PHYTEC phyBOARD-Segin i.MX6 ULL

512MB RAM, NAND
PB-02013-001.A5, PB-02013-310I.A0, PCL-063-23900CI.AQ

(e ET0)
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3: phyboard-segin-imx6ul-6:

10: phygate-tauri-s-imx6ul-1:

11: phygate-tauri-s-imx6ul-1:

12: phygate-tauri-s-imx6ul-1:

distro:
target:
target:
target:

ampliphy

phytec-headless-image
phytec-qt5demo-image
target: phytec-vision-image
PHYTEC phyBOARD-Segin i.MX6 ULL
512MB RAM, NAND

-c populate sdk phytec-qt5demo-image

(e E1)

PB-02013-001.A5, PB-02013-310I.A0, PCL-063-23900CI.A0

distro: ampliphy-rauc
target: phytec-headless-bundle
target: phytec-headless-image

PHYTEC phyGATE-Tauri-S i.MX6 ULL
512MB RAM, eMMC
PB-03513.A1, PCL-063-20910CI.A0
distro: ampliphy
target: phytec-headless-image
PHYTEC phyGATE-Tauri-S i.MX6 ULL
512MB RAM, eMMC
PB-03513.A1, PCL-063-20910CI.A0
distro: ampliphy-provisioning
target: phytec-provisioning-image
PHYTEC phyGATE-Tauri-S i.MX6 ULL
512MB RAM, eMMC
PB-03513.A1, PCL-063-20910CI.A0
distro: ampliphy-secure
target: phytec-security-bundle
target: phytec-security-image

ﬁn%u_naﬁﬁl_k U\J: phyLlnLIX

EEWF 3 Au\ﬂl/]\

Wk he ftrfE R

ol S8 B4 BT (8 ) B R A

&R PHYTEC " & 5. i

host:~$ ./phyLinux info

# Exemplary output

*

SoC:
Release:

* refs/heads/imx6ul
*

*

>k 5k sk >k >k ok ok >k sk 3k >k ok ok Sk >k sk sk >k ok ok ok >k sk 3k >k ok ok >k sk ok k >k ok k >k ok ok k >k ok k >k ok ok k ok

* The current BSP configuration is:

BSP-Yocto-Ampliphy-i.MX6UL-PD22.1.1

>k ok sk >k >k ok ok >k sk sk >k ok ok ok >k sk 3k >k ok ok ok >k sk k >k ok ok >k sk ok k >k ok ok >k ok ok ok >k ok ok >k ok ok k Xk ok

EE YT BSP %8 THEE SoC Fil BSP fiuA. HAREAN

LR TS5 AR E Soc fl BSP fifiA

MEME phyLinux $24E03E#E8S , phyLinux j

S

[host:~$ MACHINE=phyboard-segin-imx6ul-2 ./phyLinux init -p imx6ul -r BSP-Yocto-Ampliphy-i.MX6UL-PD22.1.1

AR DA ARBUE 2 (5 &

host:~$ ./phyLinux init --help
usage: phyLinux init [-h] [--verbose] [--no-init] [-o REPOREPO] [-b REPOREPO BRANCH] [-x XML] [-u URL] [-p,
—PLATFORM] [-r RELEASE]

(BT )
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(#: 110)

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

PAT init iy )5, phyLinux KT El—SUH EGEH] DA J5 St @ 2 BRI (5 R

11.4 SERRZ%

phyLinux #] H F i3 2 N LR IPIRES . BPPIRESHE manifest.aml FHFERRH. ERPABTHE— NI
S, REHEGER ST, R EEH DAR I BRI B APRRAS 153 H AR PR A

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

BOE A AR — LS HAHRER Git B, % Git QFEFFEARR T master PAAMNYIFSC, BUENIRATRE T
master 7 3 I T HAW . 1 phyLinux A2 RRES

[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 PAH ] podman By, docker 1247, %fF Yocto Kirkstone i4ds, 228 “yocto-ubuntu-20.04" 21
.

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 )

[$USERNAME@6593eZC7b8f6:~$ ]

EdEEER 32
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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



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

13.2 8%
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> AJPARZ “sde”, AARILTEM RS, MR RIKS I ZARR /N0 JERR AT IR I A
IKEhA] eSS EIE R S48 conv=fsync 5l BPE S XAE dd 1z [6 2 55 AR .

JAEHIR, TR AT E L sGE S I ) ssh Sk, root PR HG. KRR conf/local.conf TP T IR
B AR EBON ERGZAT

[#EXTRAiIMAGEiFEATURES = "debug-tweaks" ]

PHIABE (BN E 250 root 1) FFALERL.

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

BB RTATII) Yocto BSP eIt A ilAS, B THIRMA, HARIEXARILEF AR, BreAeiTs
Z/RFE phyLinux @EHCE g, REF I, nLAMIH LA 6y 4T R 3K BSP

[host:~$ ./phyLinux init -p master -r kirkstone ]

RFFRIIRAL— B ) BSP JF A, izfT

[host:~$ repo sync ]

BICAEIRFNBATN Git O P S BUITA S B

13.4 BEEHREFLE
Poky {155 2 THAAAEHY Yocto TR, MATLAA Layer TH R4

[host:~$ bitbake-layers ]

fihn, ERARDREARFE Recipe FEMf—4> Layer YEH T

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

TEIBA T T, B W AR S Toaster, PATERERS ] Toaster Web GUL P JE2 5t TG £ 440 8 ) AR 17 B

[host:~$ source toaster start ]

(BRI RERR T 08— Su K 4 Bz 4T toaster

host:~$ pip3 install -r
../sources/poky/bitbake/toaster-requirements.txt

IRIG S TEAT DORE a2 45 1) http://0.0.0.0:8000/ FAKLEAE ] Bitbake. W LA I Web [k 55 5 i 42 1 3
WP 2GS WA T A % Toaster W £ 15 K., WA H https://docs.yoctoproject.org/4.0.6/
toaster-manual/index.html, ZIEH] Toaster Web GUL, 3547 &, B8 0 5™
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[host:~$ source toaster stop

13.5 meta-phytec 1 meta-ampliphy B35

13.5.1 Buildinfo

Buildinfo {55 @A Recipe I — e %, AIHTEINAIEOEARBOEHE ISR . IR A% H AR X
IV# Recipe, Hi Buildinfo BiA] &% AR ULH] (BN barebox (EYHLHT ), WHINAT

[host:~$ bitbake barebox -c buildinfo ]

FERS shell i, SATETINTR 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 --create v2022.02.0-phyl-local-development 7fel2e65d770f7e657€683849681f339a996418b

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

IEAERT I, G TR TR .
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i

i M3 RSWER Yocto B2 WML . FEREIRES, Y5 H KT I SO R RS IERE B I 9T
HEIFBM SR G SD REiG . BUMIRAEH -force. BN, FEHE barebox H-1F HE B E
3| deploy/images/<machine> W FHEHFT

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

--force ’

R H S EEE R SD REB, WembimiFe, REsmmEEmRocrE R,

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

TR, Yocto M RGEA LR IMIIE ST H SRBEATIE . A1RERF Yocto Recipe #5al7 i Fir A #b 17 21 41

W H %, THITA N RS

—bitbake <recipe> -c patch

SRCTREECOVEREDTASKS="" BB_ENV_PASSTHROUGH ADDITIONS="$BB ENV_PASSTHROUGH ADDITIONS SRCTREECOVEREDTASKS" , ’

13.6 HENX BSP

AT HBETHRITH BSP, FRATM Yocto B Iy SCRYH LSS T — S8 E AT 55 . B4R T anfo] m) SE49 75 m Ho At
A4, TR kernel fil Bootloader BRE, VAN ] kernel fil Bootloader HJ#MT .

TR I Z I/ MESCRAE S build/conf/local.conf HH5E/tRY. FERREL, fnS DUBE o 42 oy A B JF %o

recipe #47/IMETL .
AR YA AT DAEA T E R T L -

L. QIEEE O Layer HAEH bbappend 3L
2. ¥ BN AR PHYTEC iy Distro Layer meta-ampliphy.
Bl H O Layer #4047 AT G # A H Y Layer.

13.6.1 ZH Qt Rl demo

BOATEOLR, BSP BB phytec-qt6demo-image DAETEHN B SIS FE3 Qt6 /BN R T . 2k
PR BIHERE G615 Linuz framebuffer #3163l A D aM4E ssh EEEE HARHF AT shell a4

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

PGy R N5 IR app. SEHEBSDN, W EHE EREET

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

BETLURASE %R SS . R E A SAETFHLN B 530

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

TS

RIF—DMEEN TR, HREASEMEIL. EERUHIRSRES, BT

[target:~$ systemctl status phytec-gtdemo.service ]

{#F Poky #0 Bitbake
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R BRI XRS5, 52 SCHFE build/conf/local.conf FHUSIILA AT

# file build/conf/local.conf ’

SYSTEMD AUTO ENABLE:pn-phytec-qtdemo = "disable"

ZIRE R

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

13.6.2 Framebuffer iE§|&

TERA SR OO L, BHAE A Framebuffer #5i#il & . B0 PA#ER: USB BELIFE 5. B AT R
MR FETE S MO, A

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

WA ELR H Framebuffer #5617

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

g 2EH Framebuffer #8l&, 48 H DU PIAZRCE 2

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

T3 B35 https://www.kernel.org/doc/Documentation /fb/fbcon.txt

13.6.3 FfmiFREPRHH TR
RAM E AN

RAM FIGAFHEREMNR I B 2 ] pmbw - (IFAT AFAT ST i/ HTH) . Pmbw {7245
BIRR, X LEBIREARGE A [ B T7 ROk 51 SoC IZAF Al RAM., sl /i, iR LA KLY
2 MiB {5 ) I F-77 i H S S0rE . A BERAR T B EM LAY 200, DASET SEARAR L 1) YAoK BT SR
BARHEZR LA/

FIT RN, A

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

WHRSE IR, ST LA gnuplot A, 1247

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

BAELE AT ARE H SO 5 8 BV LA AT gnuplot

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

A plots-<machine> .pdf SCIFELE BT A K. BN EIRTEYN png SXHF, EWTPAE Ghostscript

host:~$ sudo apt-get install ghostscript
host:~$ gs -dNOPAUSE -dBATCH -sDEVICE=pngl6m -rl150 -sOutputFile='page-%00d.png' plots-phyboard-wega-am335x-
—1. pdf
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13.6.4 4 BSP HGARMFHIR 48

BB IR, #EEF OpenEmbedded Layer 25| : https://layers.openembedded.org/layerindex/
branch /kirkstone /layers/

TS, WA BRI IR RPEREEIAT BSP 1) Yocto A, AJ5Hd Recipes. IUAERA] DA REKAT:
T H I3 2N AR Layer, 3500, BRFALT meta-openembedded. openembedded-core 5f Poky
H, XERE Recipe CFERN Yocto TAEH . A ATEXAIME O T Qer s Ay . an Rkt 15—
A Layer, 525 F—&B4>.

R AR T Recipe §1)3

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

LEEFHY Recipe BEFE Yocto TAREH Y, B HFRHBA NN X build/conf/local.conf BIWI . [ a5 i Hth
BRI — P B A

# file build/conf/local.conf

IMAGE INSTALL:append = " <packagel> <package2>"
B, X—A7

# file build/conf/local.conf

IMAGE INSTALL:append = " ldd strace file lsof"

TE ARG 22— IR o

i
(E R IR TR i o o

local.conf HHCE I H T BT A 5% . R, g ser T o R 9k R I3 575 phytec-headless-image
F1 phytec-qt6demo-image 4515 H .

XFHRHBF Recipe B

BIETER R %) IMAGE  INSTALL A8 #p . X R —E 4 [F T Layer 1) Recipe 47K, Recipe BRiA
A HAMA LR . H Recipe W] DAKF PACKAGES 28 B BN HAb 4 Bk, HRERS /LI A
FERAPRIVATE AL G RERAIERS, JoRORUE, AR R RATR, A2 Recipe, fERIAHITEILT,
A FE T PACKAGES A8t XA miEBi, Toaster Z JM THATREXT A Bt -

IR IEAE S IE sources $EER) Layer R B WM, WES R T —# 9 LURF—A~#71) Layer 27 2|
Yocto #ygH,
2%kl Yocto 4.0.6 SCRY - H € X Yocto f4 7

13.6.5 FnEh Layer

KB KT UUATLERRR Yocto AN T3 — Layer M 22 B TEA_ETHa8E. Bilan, FRATRM 2524
=2 nmap E-5HE Layer meta-security W, B4, BB SZHAAH Layer, B OpenEmbedded
MetaData ZZ5| We&3HHi#s nmap i T meta-security Layer. %2 layer.openembedded.org [ 1 meta-
security . FFHAEME] Yocto Mgy, BRI git O, REUHREEFNFRE S L. BT BSP 2T
Yocto “sumo” JRAME, EHNIZZATE Layer FH “sumo” 53,
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host:~$ cd sources

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

host:~$ git branch -r

A AT AR SCE S R Bk . R MIZA “fido”. “jethro”. “krogoth”. “master” - -

[host:~$ git checkout kirkstone ]

BAERATE L IE A N BRI E] build/conf/bblayers.conf SCPFA R Jr AN Layer (8 B4

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

IR, BT LA AT AP AU KA A 1% Layer J& 73 7E 2 BC B H ol )

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

AR LSS BLA R B i

[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 AWM Layer. fi
m, A TR RHHIIE meta-openembedded F1f¥ Layer (fE£ PHYTEC BSP #1, ‘BT 4% sources/meta-
openembedded/meta-perl/ ). BFRFE, WRLAFATRME] build/conf/bblayers.conf

# file build/conf/bblayers.conf ’

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

PATA S bitbake-layers show-layers NiZ&¥T A B2 Layer 19532, AFE meta-security F1 meta-perl.,
5% Layer J5, A DASR IR Aiffid 2e3 Layer 6. MR ERTMATN T (X B2

nmap)

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

FIGER) build/conf/local.conf . ANEGSIETSICEH A B

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

13.6.6 Create your own layer

B Layer [Vi%2 HE X BSP B EAL5 22—, B PIAESEE. G0 ARHIHFEar 4 meta-ampliphy, thn]
PAGIE — B BT Layer. MRASSeRE ARG T B 3557 . meta-ampliphy RFATH E X Linuz
KT B], GRATROE SR RAFLE . ARG BT b 2ot , I HER EXFE R sl
BRENE, BALE Ampliphy Bhfi FEIE H O Layer WA R MR 5. WRET R /A h 4
I D AT PHYTEC REEAREF SRy, fRUFE S meta-ampliphy, %4 Layer a4, 748 SO A 28 DAGE
A K. B9 R PAZEAR OpenEmbedded Layer K5 IAB AR A AT Layer. ARG FHERFH
DN AR MEI R T, A A T/ Layer.

1ER—5p, BATE—A4H “racer” BHRAXINH , AR AT Ampliphy Linuz KATHORSERE «
HE, BATHTHEAE B Layer.

Yocto $2t T —NHIAK S Layer G, WIRECLRCEY BSP I H. shell CHERHLT, WA

[host:~$ bitbake-layers create-layer meta-racer ]
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HERUL, BRIAEDUZ P17 . $Fi% Layer #2)%] source H3RF

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

TELE Layer BIH—A> Git ORI ER R

host:~$ cd ../sources/meta-racer ’

host:~$ git init && git add . && git commit -s

PIAE ] DA% Layer BE #4513 build/conf/bblayers.conf

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

sE ] Yocto 1AL A

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

13.6.7 kernel 1 Bootloader B Recipe F1iZA

B, BESAEE H AR Machine {# AW kernel FI5F A, PHYTEC #{t£ 4> kernel recipe linuz-
mainline, linuz-ti fl linuz-imz. 55— PHYTEC [ iMX 6 f1 AM335x SOM @t &4, fh2 T
kernel.org 1) Linuz kernel f2E R4, Git ©3/F URL H:

e 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 A A T T ) kernel recipe, THHAATIAT i

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

AT s PREFERRED PROVIDER.  virtual/kernel W{E . %45 HAE Yocto M EET g ) S et
i kernel recipe. PATFJUAT & W] RESF B B A [ 4 HEEL

PREFERRED PROVIDER virtual/kernel="linux-mainline"

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

HAFR MR IA, WIAT bitbake -s. BN

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

S -s FTEIIA K Recipe FIEMIUAS . 4 th 220607 Recipe S8, 06L& RUA

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

WEET L, recipe linuz-mainline WA, 5.15.102-phyl, #E PHYTEC H linuxz-mainline Git GEF, &
YEF BN AN IARZE v5.15.102-phyl. barebox recipe WA A 2022.02.0-phyl, F& i MX8M* #ikh |, %4
WE linuz-imz Fl u-boot-imz.
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13.6.8 Kernel 1 Bootloader it &

PHYTEC fif{#i ji 1) bootloader bareboz X5 Linux kernel AR IFERS. HIL, AW Mrg 4y
B T HCE kernel PA K bootloader, ZEARE kernel 5 bootloader, #HHATLA TP —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,
—RK3288 Module)

host:~$ bitbake -c menuconfig linux-imx # Or use the recipe name directly (If you use an 1i.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*)

2 )5, WU PAEHIIFEIEEE kernel 3§ bootloader

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

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

o, BT DURE I AT a4 BB A T o8 B M

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

TE d Ja — A i 2, AT DAKE B 1R 44 B e O R R Y BT 4 PR BT B AR ORI Bk R SO T
build/deploy/images/<machine> /.

B
ZHIXT kernel FIELE AR ALK N . AT bitbake virtual/kernel -c clean ] DATERITAE NE .

TR SEME RGO AR, BHEAICE BRG] Layer . GO PIRMESE:
o NEEHEZRT B (FIFREZRRR £57)
o BUMEHTERICE (defeonfig).

(o6 P C B8 P BT DA 38 AN ] 9 B P Y S S s e o S8R DA% J5 ] 4 P I 2, WA [l A

AR AR R, A B T S s R S R BE B IS B BTG kernel AR . A T DA C B BOAEA T4

U\T AFRFFEASE TR AU 5e R kernel Be BB H R build/deploy/images/<machine> . 4
A BRI TR, e PEAE SE B R defeonfig SCIF AT RES AR R

BEE R ERME Recipe

AR #3386 H T kernel #1 bootloader, HZE¥ iy ST recipe ZFR linuz-mainline B Ry linuz-ti, s{E¥HF
bootloader # il barebor, TIREXHXAAEHEARE, HEMN—1THH Yocto I%Iﬁ?ﬁﬂ:ﬁno Y1l
P B 1) 25 57 T RE & S BT IR

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

host:~$ bitbake linux-mainline -c menuconfig

AE SR B B A B 2R B B B

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

bR AT B AR S B B AR
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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

B BT BB AR IC SRAE SUA fragment.cfg W, % SCHFAUE S D REBCEAT. LA /R B EZR T i 6 2
bbappend LA, DA K AN A FE B T Be s I f5 947 AT ARG E Recipe W% H SRAN 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 CRIERY layer (40 LFR) (G140 meta-racer) , B EAEMEH] meta-ampliphy.
B meta-ampliphy, 5%, TENE R BOVE HRH N HIE AR (AR enable-r8169.cfy),
SR T BORBIX AN Layer Hr,

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 i 1 B 10 GBS T IE bbappend T (€5 A Bt K sources/meta-ampliphy/recipes-
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

AFICE FH IERG ) bbappend U4 linuz-ti %.bbappend T linux-ti recipe, barebox_%.bbappend
HF3tF3 recipes-bsp/bareboz/ H¥) bootloader!

£RAF bbappend SCIF)G, BHEEHHMIFFS . Yocto 2 HENHH recipe [ H A BT M85 -

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

B Recipe fRM—EREE (defconfig)

RAIES Z B, (BRI — B, 2R defeonfig. 5, TERARZE IR Layer a1
BRSO, XA PR E O Layer, B2 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

RIG T ERNE—AEIEN defeconfig XM [ menuconfig FATECE M, SRIGHF defeonfig SCAFARAEE
Layer 1,

{#F Poky #0 Bitbake 44



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

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

KT ED defeonfig FIPRAT ISR

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

RIG, R Ui, R AR B 52 BEE B SO I B Layer H, FEAg4 N defconfig, HHE bbappend
SERTIMA AT (MAb Sl sources/meta-ampliphy/recipes-kernel /linuz/linuz-mainline_%.bbappend) .

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

file://defconfig \

AN

RNEERCHE ] IERE) bbappend X444 1 linux-ti %.bbappend JI T linux-ti recipe , barebox %.bbappend
FTF 3043 recipes-bsp/barebox/ H Y] bootloader !

XFE, FEEMBEER, FSEERS USRI Z .

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

13.6.9 {#F devtool {&%f Kernel & Bootloader

Fe T A28 recipes IR FRME kernel Fo bootloader 91, ¥ VARIFAE yocto A devtool A A5 R KA
RBAE T 8N git £ F kA A G 7L kernel . VAT 2PFME T 0100 %

Yocto B J5 SCRAMIARHE TAER AR RS, &R T A EAYRE 2SR 2% .
THRESLHEHMFNANE. REABMNEE, SEOTEBAHEN.

Devtool 2—A MBI T, BEHLTF Yocto JI P TARMCE. &5 18 BAMHEA. AR shell 55,
FHAT DA B . Devtool B REALFE :

o BRI
o RFHAMERPEIT F N G R B
o G IRHE U IR RSS2 HARREF

XHEFNTEFFH devtool Hefsih kernel, FRNIPA linuz-mainline YER AM335x kernel 1L R G, FM1E 5L
452 devtool modify - © <recipe><directory>

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

Devtool AE build/workspace HFE FAIE—A layer , 0] PATEIXAS Layer F&F devtool fy 434700 rf
B BEXRFS recipe FH R MVEACH T 88— A48 19 SO H DA AE workspace ZE Jil—A™ bbappend U,
Hrfy SRC_URI $511)_ER N ECCHIe, M Bitbake @GN, K26 SO AR . B
FIPAXT kernel AT
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host:~$ vim linux-mainline/arch/arm/boot/dts/am335x-phycore-som.dtsi
-> make a change
host:~$ bitbake phytec-qt6demo-image

T o O IAE R B EE T R T IR N B B8 P . A0SR A B R A PRA X ST R, R USRI o el ) — b
T, RSz T . I PAEA linua-mainline H IR Git SRBIEANT . A UM QI EN T 14
SHE, BEAMER et k" 154 Kernel 2% Bootloader,

ARG T RA K devtool WIEZAE R, VI :
Yocto 4.0.6 - Devtool B¢ Devtool |t 15 Fq

13.6.10 £ “lGltAx" &% Kernel 5 Bootloader

JEITHH, JoASN Yocto AR ATy B EIER B SR (IrA WAMaER!).

THAETCH B T A .

Yocto FUVFFE Bitbake Fit B Fl41% recipe Z fi, EMIFEMAS . ] Bitbake ) devshell fy4-kE53) recipe Y
P HZK. X barebox recipe

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

PATMA NG, FFTH-—4 shell % 10. shell (2457 TAEH SR CH tmp SCRIEH recipe [ BEIESCHH 5% .
TEXHL, AT DA S kA a2 (BN vim. emacs S{AT( Hofh IR dnfg e ) SR ok BATE. =G,
WA exit B3 CTRL-D iBH devshell,

BT devshell J5, %0 DA HT 340114

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

Sy “force” REE, P Yocto TLIAH AT CHE L

4S5 25
RICVEAE devshell FIAT bitbake fy. BAAIFEIEH devshell £,

ISR RN, TEFHRIAT devshell fyIFB5 . WA, WAl DAEE w0180y 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-
—image-phyflex-imx6-2.wic

ot
R IEAEAT clean 4, AN bitbake barebox -c clean, B Yocto BH NI, LB BrA E R
ZERIN

R T B IR A DAL, AT AR — A T RN bbappend SCFH . XS BB HE AT PR E]
4 TARRARRE L

IR GECR FIGE s, A B BR80T AR devshell WHAE AN T3 QUARIEME A devtool, WIAZAE
devtool BT HFPA AN .
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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,
—home folder

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

BIEANT S, WA HAZR—A bbappend 4. =ARIA] recipe X (linuz-mainline. linuz-ti F barebox)
FE AR/

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 I T recipe barebox. {HIg ARG LAY SR SLIAREAN T B4R, G, BIESUIFIRIFRFAN T S
AHH . RJEAE bbappend SUF

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 R BAE BSP ARA S AT S, MIAZAE buid H %!

ZJa, WHEEERRELRI AN NGBS bbappend SCIEH (HALSN 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 \

PRAFSCH I DA 5 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 VAB I AR IR A R A R

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

Yocto T H AT RN G fit T —28 3. 352% “Kernel JT & FM” PAZRHUA 5 Kernel Be B AR (H

o R, HHEPTA Yocto Py NAHENE Il T PHYTEC BSP, NIRRT &G A4 174,
T RHR A SR S BB 2 Yocto fINAZ ST 5.
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e Yocto-Kernel J % T}
e Yocto - FF TN

13.6.11 {#F local.conf 3L {§h@Y) SRC_URI EfHE Kernel 1 Bootloader

AEXE, BAVIRET F AT RIS kernel F2 Bootloader . 55 vAMRSF3RIZI linuz-mainline, linuz-ti
3 barebor Git £ 5 . ¥4 E 2 E 5 REXA URL (L% SRC _URI), vAFR@ B0 R B fo T A RAZ L

L L
A ESIEA Git f-F  build/tmp-glibc/work/ ¥ % % T4E B & <machine>/<package> /
AT R B AR AT T A
YRR, THAMS MK G FEITA NS (WRAER ccache )

Y, BEE—A Git B barebor B kernel [AHBEIA . WIRGIAEA, HHEHLF M.

host:~$ mkdir ~/git

host:~$ cd ~/git

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

host:~$ cd barebox

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

FEA RS B BLAs 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}"

TSP P IR R git QD SXAFR. TLIRBVRIEREE Git QEPQIRACHN L, e fHEAR
gr3 (X HLUZ “v2015.02.0-phy”). BHE, EH#RATAN A SRR EH g% bareboz,

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

T IRACHS 1 R BB R, [N A RO RS )

& m A AE ~/git/barebor B, ER N B defeonfig B M Y AR W (B W
~/qit/barebox/arch/arm/configs /imz_v7_defconfig) . — HIE5EM TACIS W, BFEEX] Yocto HEAT
AHARAL o AR, Yocto YFTCER NN EHE git P P IRAI 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 AZERE R E U, HMKIHRIA TR SRBON T AR R T A,

[host:~$ bitbake barebox -c compile ]

URA R, R IR S, B BT B e A . AR, T RASRER barebox, LR AIH
—ANH SD K.

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

(85 R 70)
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(#: 110)
host:~$ bitbake phytec-headless-image # new sd-card image in e.g. deploy/images/phyflex-imx6-2/phytec-
—headless-image-phyflex-imx6-2.wic

WG HAL T o, HFRAE git P T8 — RS H- TR B 4R % bareboz.

13.6.12 €/ "EIHERE" HINRH

WO 2 E T 3O Layer, A58 A7 0] DURFBUA A0 m 2 5 brgatg . FAT bR Si1g 7
meta-ampliphy H5E

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

TERHY layer v, FTPAfER] bbappend 1&EX recipe, JoFFel sl recipe S

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

bbappend XN ERFSIE recipe —f@#T. FIL, @] DURIAE IR recipe IR E I A &, QR
ML E S AR, TFEAE bbapend HURFHGEMNE] IMAGE INSTALL 4% &1

[IMAGE_INSTALL:append = " rsync" ]

13.6.13 4% Linux BEFHRMER GRS

RERSN ) W AR SO R GERY /lib/ﬁrmware/ He—UH WHFoK. flan, WiFi @Eicasel PCle [
IR LA MR . b TR AL, AT PAFE Layer *ﬁﬂ? bbappend . T ICEAIH BRI,
TESCHEJE A bbapend SCPEH-HE DL B RE R S 5

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

JEAF AT WA INE] bbappend SCPEAF, FGRAYEFA4 BB S BLE) ezample-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"

P22 f 7 linux-firmware recipe

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

H B — B8, deploy /ipk/all/linuz-firmware-example.

X4
Ja—H, AR R B g . T PLETE local.conf S84 recipe HES IS B B A4 T
S

%%m o4
2 |
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# file local.conf or image recipe
IMAGE_INSTALL += "linux-firmware-example"

Bk
TR EE B4 linuz-firmware-example JEHECHTEAE linuz-firmware_ %.bbappend Y38 E 1 PR

13.6.14 {§F bbappend X u-boot IMETLE

A i MX8M* 7= ¥ Fl u-boot {4 bootloader, TJ DA F IS 5 ¥ u-boot FRIEAS & . %] u-boot-imz
K, MBAR R E AT include/configs/phycore__imxz8m* W5 4L BRES A FRXT W 1K SCPF o B8 AT 5
Wt CONFIG _EXTRA ENV _SETTINGS K&

#define CONFIG EXTRA ENV SETTINGS |\
[...]
PHYCORE_FITIMAGE_ENV_BOOTLOGIC \
"newvariable=1\0"

28 W HAE ) layer FAN E SCHE u-boot-imz_%.bbappend <layer> /recipes-bsp/u-boot/u-boot-
imz__%.bbappend

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

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

SRC URI:append = " \
file://0001-environment-addition.patch \

13.6.15 @i bbappend {4 barebox INETE

M BSP-Yocto-AMS335x-16.2.0 FiI BSP-Yocto-i.MX6-PD16.1.0 JF1f, meta-phytec F¥ barebox FFiEAE
Z R HFIHLE . IAE T DA Python bitbake /145 do__env £ bareboxr FABEFREAN . H MO G S0t A
Wi~ Python PRELRT AECAEE. EATZ:

o env_add(d, ***filename as string*, ***file content as string*): TN SCF B 5 A SO
o env_rm(d, ***filename as string*): MG

H & X layer meta-racer W5—1mBIHH bbappend SCHH FER T UILE barebox 33 A4-E /env/nv/
A AES) Rt AL & linux.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")
}

5 AR B S s AR W 25 B S /env/network/eth

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

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

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

# static setup used if ip=static
ipaddr=192.168.178.5
netmask=255.255.255.0
gateway=192.168.178.1
serverip=192.168.178.1

)

}

e FRRGIH, Python W ZATERFRRE 777 text 7" W DLBEGTE Python RS i A2 M RATHF
Python ¥%EL env_add BT DA TS IR0 A5 S0

B AREE A WA R E AN EREE S, BN, /env/boot/mmc

|7

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

AR AR AR AR B A R I BT RS, AT PATE local.conf HH R R AR S

# file local.conf
ENV_VERBOSE = "1"

Za, BWBEHIE barebox recipe A RER FIH ik

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

B 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"

fEIRE (F&BIFTE R machine)

RIS HA TR 2L barebox LR E N HT—HWME Gk, EAIARIH Bitbake [¥) machine 78 51535
MEVESZ, B machine ZFRak SoC ZFR (BN ma6. ti3sz 5% rk3288) @it T Rl kB hn £ Az E'iz&%i

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

ARG MACHINE #5°8 phyboard-mira-ima6-4 W A B EREAE &

# 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")

}
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Bitbake 75 B 7B S5 VEE R B FEGIARERELN R« https://docs.yoctoproject.org/bitbake/2.0 /bitbake-user-manual /
bitbake-user-manual-metadata.html#conditional-metadata

7E|88Y BSP KRAFH L barebox I

JE BSP it 4~ BSP-Yocto-AM335x-16.2.0 I BSP-Yocto-i.MX6-PD16.1.0 Z Hj, il bbappend CAFHEATHI
barebox IS LI FIINAEA FTAIE . B4, meta-layer (MALHR meta-skeleton ) Wi H sE&5H W] BEAN
TR

$ 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 €355

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

EXARBIH, Ff 2 Z 0% Layer meta-phytec "1 H 5% boardenv "R /) Jr A FREEAS B 0, I U8 IS4
nv/linuz.bootargs.cma o TIAE barebox NI He T AL HALHI T, &0 AFE Python {145 do_env Hiffi
Python PREL env_add Fl env_rm FEGIMAMRIFEE .. BAE, ERREIEES N barebox_ %.bbappend
H— ANl Python pREL, WITFPIR.

# 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 EHMKEE
BERGGEATIARE 1P Mot BRI, STOLGT T dfeonfig l ip o DA J2—2L75 0

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 eth0O
target:~$ ip route add default via 192.168.178.1 dev eth@ # 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@

MZEHLE H systemd-networkd &P, BEARPRYHPRE, WA H

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

W LESF AR M H 3¢ Jete/systemd/network/ . /run/systemd/network/ F /lib/systemd/network/ SRR &
(MEEMRIE D) . /lib/systemd /network/10-eth0.network F 7~ BIEL &0 N Fr s
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# file /lib/systemd/network/10-eth0.network
[Match]
Name=eth0

[Network]
Address=192.168.3.11/24
Gateway=192.168.3.10

XA * network BUL T HiA A 4T R /etc/neIfwo7’lc/mte7”faceso TA] DB g B S0 10-eth0.network,
s HAE KR Jete/systemd/network/ FEMATIENR . BBCCIFG, R EE B SF AR A AL

[target:~$ systemctl restart systemd-networkd ]

WER M HRN ARG HEHE, WA

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

TR RN G M L E, & F recipe sources/meta-ampliphy/recipes-core/systemd/systemd-machine-
units.bb {4 meta—ampliphy/recipes—core/systemd/systemd—machme—units/ R O S, BHpE X T

B[ xRELZIEE, 5 https://wiki.archlinux.org/title/Systemd-networkd Fll https://www.freedesktop.org/

software/systemd /man /latest /systemd.network.html,
13.6.17 EX Tk MEEE

EHEE WLAN M4
o TSN I E SR B X R A 11 ) 2 b

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

u_»KE:ﬁJ

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 WEILLIEN

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

o PUAEWT LAFH AT I M 2%

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

BRI AME I SR WEP, WPA Fll WPA2 1956 S IANIER Fim (R wpa__supplicant) R @TINE 4z .
o RHIt, WREMLEIEAINE SO /et /wpa__supplicant.conf

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

o DUER AR R
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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 \
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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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{£FM SDK
WA I 304 SDK 5

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 ]

G, IR G BE A S B T H e PATH 7, 24— C 27, Wi

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

HEAE SCC 08 ARM A Ui g AR AN 5 i S 4L, A -march. -sysroot FI --mfloat-abi.

IV
BN BB QLB i an 2 ROR IR T, Blan

[host:~$ arm-phytec-linux-gnueabi-gcc main.c -o main ]

FEFZEN N ESSEBmIFEN. #W#H CC. CFLAGS. LDFLAGS %,

KT HEER, environment-setup A2 5B HAMMREEAS B, 41 CXX, LD, SDKTARGETSYSROOT,
ik C Al C++ REFFH)—ARI B makefile T EEANT FrR

# 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) $< -0 $@

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

BT H AR TR, REREPT make Z HIZE 24 AT shell H source T HE%RIA]
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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

AR B T HAERY systoot HAREBIMIE R H R, WRILATE -1 Z2HCh M “=" £75, Bl

[—I=/usr/inc1ude/SDL

J

GCC & T HAEFH) sysroot BEIREHIE (AL /opt/ampliphy/i. MX6-PD15.3-rc/sysroots/cortexa9hf-

vfp-neon-phytec-linuz-gnueabi/) . HFEBLZEE, WS GCC £,

IS

HRAERF R 2 3] A AR SCAF RS T, Bitbake SAERR)Y LT strip v, PARRIAIANTS. K
NECATEL T, XL SHE HARRSCIE R G R AT 2 o

Apd SCFLAGS Al SCXXFLAGS BN S W& it iRIRE g7 AL ISP AT H
B, N\ﬁﬁﬁiﬁ RE R IR IERAE R BR AR MR tzﬂ% f&4WS Bitbake recipe, BRINN
N SEM “g”. WIAATSAE SDK MROCIFRGE P RA MK, AEEEYIAM GDB mHRBuRifE &

75|

¥ SDK 5 GNU Autotools &&{EH
Yocto SDK & GNU Autotools Wi H < A B|H—ATH. B0 FV IR S 2

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

host:~$ make

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

i Yocto SDK X} H #5 machine #E47#) 2K & W2 EFEMHLIAT. PAT 4% SDK & L3 H %

/opt/phytec-ampliphy/i. MX6-PD15.3.0/ ("] HH5SE PR LB BU AR

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/

HEHEEZHEBR, S M EN Yocto X HY: hitps://docs.yoctoproject.org/4.0.6/singleindex.html#

autotools-based-proj e(,ts

13.7.5 M Kernel {&EiR

ﬁﬂ{%gﬁﬁjﬂ PAZA IR L B — S I, ol — ML AR 4 . T DATE v T, HFEA K
S

.conf

[/etc/modprobe.d/\*.conf.

1

R BAEA SRR P 8 E kernel BEBRAY— BRI, WA =AH KA AS & AR EOUAE B sl 2R 2835

A A SN RER R, TR A E

{KERNEL_MODULE_AUTOLOAD += "your-module"

Jeie 2 1E kernel recipe Wi &b X E| 4 o WRETEEONBIHR eI, 0] DX AR

{#F Poky #0 Bitbake
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KERNEL MODULE_AUTOLOAD += "your-module"
KERNEL MODULE PROBECONF += "your-module"
module conf your-module = "options your-module parametername=parametervalue"

R SRR I AERIA H SN BR A B0, (R ARCHE M

KERNEL MODULE AUTOLOAD += "your-module"
KERNEL _MODULE_PROBECONF += "your-module"
module conf your-module = "blacklist your-module"

13.7.6 {§f udev

Udev (Linux ZiA&&&EH) & MR F i, H T4 /dev PSR &EEH. EHMT
Jetc/udev/rules.d (RGEEH A EZE) M /ib/udev/rules.d/ (BENTFHEHL) T8 udev FH I35 .
PAT %2 udev FRM ST 75 B

# 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 FEIEEM AR TGS B, 15 https://www.freedesktop.org/software/systemd /man /latest /udev.
htmle ZERICT PATE udev BN H A i a5 J@ PRSI ZR , SEPTARIH udevadm info TH. . ZTHRHTEIHE
BT B AL S A B JEYE . P BT T DAL TR B R S DU AR 2R

target:~$ udevadm info -a /dev/mmcblk0
target:~$ udevadm info -a /dev/v4l-subdev25
target:~$ udevadm info -a -p /sys/class/net/eth0

W udev NG, GAUEMN udev PP aifE. B, EREBCASER . M T a4

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

FEfE udev B, BERVZMHLFE, DMEER B (R B RGN R LW (A

[target:~$ udevadm monitor

FE55 > shell RS H G MRIEFATEIN, JTHZAE udev BN A RAT THMBMIAR I T . AT

{target:~$ journalctl -f

5251
WIYEAE RUN BYEFR BT ERE S KRB A, 25 https://www.freedesktop.org/software/

systemd/man/latest/udev.html .

RAGE T AT R R R H G AE S5 . KBRS AT A S 2 T BE 2 PEAS I 15 45 B I 25 1) )5 2
B, BalsFyrib sk K EZE TR A S A udevs IRAEMRE (TLib 2 MRS 5)
HRREAEBE AR F A AL IR 5E BRSO AR 26 1k o AR RR BPAT HABAT 55, 0T DA SR A FHFIR @ ENV
{SYSTEMD_WANTS} ="service-name.service” il systemd H55 .

14 2 7] 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

XTF BSP Ry, BRI SRR TF & A i FMt. https://docs.yoctoproject.org/4.0.6 /dev-manual /

index.html

X T8 AT 55 34y B — R 25 . https://docs.yoctoproject.org/4.0.6 /dev-manual /common-tasks.
html#common-tasks

SEREIM SO T AFE > By HTML Uy B4R, Ml AE U E AR R REB AT R4 FK . https://docs.

yoctoproject.org/4.0.6 /singleindex.html
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