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1. ROS2 ) BAKRR A

Rockchip Linux SDKJ& T Buildroot R M4,  HRFEEAE TR TR THEE . A QBB A . Rt
HTHISDKAE S PEROS2I, AT RE 2B B — 2/ NIAHR . RATFTIR AL i rh, R A [ 52 -

o [ERAFROS2UERD, MROS2 githup M, WS M HAHE A RA S

FROS2KATIRA S U
ROS2 R AT
WA 5 HE
I 4%
" ros2-release-foxy- https://github.com/ros2/ros2/releases/tag/release-foxy-20
oX
Y 20230620 230620
lacti ros2-release-galactic- https://github.com/ros2/ros2/releases/tag/release-galactic
alactic
. 20221209 -20221209
humbl ros2-release-humble- https://github.com/ros2/ros2/releases/tag/release-humble-
umble
20230724 20230724
. ros2-release-iron- https://github.com/ros2/ros2/releases/tag/release-iron-20
iron
20230912 230912
CL4 4 PFIE T RK Linux SDKARA:
Linux SDK Python UG 2 F) P
Buildroot Version hR 2= Docker%s 1%
Python jammy-ros2-
linux-5.10-stan-rkrl Y ! . Y 75 finros2_dep.configfh T
3.10.5 build -
e L AT R letng AH O AR T 6
Python focal-ros2-

linux-4.19-gen-rkr3 38.6 build Ittng-tools(2.12.3). lttng-libust(2.12.3).
.8. ui
liburcu(0.13.0) 75 2 55 47

e JF: Docker host5Target rootfs ' Pythonfit A 75 R — 2L
o [ RGARKIUE

2. 1§ F Docker 4 1% BT 7 H) 34 K 1 B

AFTHFTIR AN T L Docker Hifg. Y, WA N IRERE T #:

https://console.zbox.filez.com/1/iJBMWZ

tree

F—— docker-focal-python38
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L— rosdep.Dockerfile # flfEDocker ImagefDockerfile

|

F—— docker-jammy-python310

| L rosdep.Dockerfile # #lfEDocker ImageffiDockerfile

— focal-ros2-build.tar.gz # HR¥EDockerfiledlfEiFfiDocker Image
F— jammy-ros2-build.tar.gz  # HR#EDockerfileffilfElffiDocker Image
F—— linux-sdk-patches

| L— buildroot # RK Linux SDKANEIRATIRAA W REL R M T
| }—— 0001-package-add-libasio.patch

| L 0002-configs-rockchip-add-ros2-build-dependencies.patch
— MD5SUM. txt # B R4 R MMDS SUMK TG AY

— ros2-build-scripts.tar.gz # ZmiEMA A T

L — ros2-sources.tar.gz # ROS2 B FHHR oM 8 P A

7ERK Linux SDK[#]Buildroot H 3% H, 7% /& 5 7 7Eros2_dep.config 31,

1s buildroot/configs/rockchip/ros2 dep.config
buildroot/configs/rockchip/ros2 dep.config

# WliZros2 dep.configf#l/>: LTTNG TOOLS, F3IM L (ROS2 ironf i)

tail -f buildroot/configs/rockchip/ros2 dep.config

# Required by ros2-iron tracetools; With LTTNG foxy/galactic/humble will build
tracetools too.

BR2 PACKAGE LTTNG TOOLS=y

BR2 PACKAGE LTTNG LIBUST=y

o IIAAFAEIZICAE, WIFE 24 Buildroot H sk T BT F24M40 T

000l-package-add-libasio.patch
0002-configs-rockchip-add-ros2-build-dependencies.patch

o Ki#lttng-tools(2.12.3)« Ittng-libust(2.12.3)~ liburcu(0.13.0)/2& 75 i /L AR

3. JRiIFEROS2 K iy,

RK Linux SDK ' fJBuildroot TFEH., ros2 dep.confightflt T 4wk, Z4TROS2HT 75 EMIMKIE, 5B IR
41 Blrootfs. 4N, Hfros2_dep.configifsfiElrockchip_rk356x_robot_defconfigH:

git diff
—--- a/configs/rockchip rk356x robot defconfig
+++ b/configs/rockchip rk356x robot defconfig
@e -10,6 +10,7 @@
#include "wifi.config"
#include "debug.config"
#include "bt.config"
+#include "ros2 dep.config"
BR2 TARGET GENERIC HOSTNAME="rk356x robot"
BR2 TARGET GENERIC ISSUE="Welcome to RK356X Buildroot For Robot"
BR2_ROOTFS_OVERLAY:="board/rockchip/common/robot/base

board/rockchip/common/wifi"

SER I Perootfs)a, HEANT —#5.
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4. & Linux(Ubuntu) PCHLHKI 4% 315

Ubuntu PCHL _E Z2 3 dockerfE fF

sudo apt install docker.io
sudo usermod -aG docker $USER
newgrp docker # E3kF|docker 14Ul

4.1 § ADocker Image

B oK ARK Linux SDK %3 H SR ¥ PythonhR A, 51 40:

./buildroot/output/rockchip rk3562 robot/host/bin/python --version
Python 3.10.5

#%Pythonhit A5, ULECKT S ¥ Docker Image Hif4 :

Pythonfi 4~ VT fic /) Dockers 14
Python 3.10.5 jammy-ros2-build
Python 3.8.6 focal-ros2-build

1 jammy-ros2-build, F A I A\ F|Docker Container:

gunzip jammy-ros2-build.tar.gz
docker image load -i jammy-ros2-build.tar
docker run -it --mount type=bind, source=/home/zsq/29/linux-

sdk/buildroot/output/rockchip rk3562 robot/,target=/buildroot jammy-ros2-build

o Hrisource= E A& HUSAH M () Linux SDK 2 7% [ output H 3% [ 4 46} 8 42
o i AContainer/&i, ERIAH 7 Zbuilder, #HSERIAE: rockchip

4.2 ¥5 N g A K IR TSR

i T docker container cpfir %, 5 VLT 7 SO

# HABERCEFX M container ID

docker container 1ls

CONTAINER ID IMAGE COMMAND CREATED STATUS
PORTS NAMES
c519d9d668£9 jammy-ros2-build "/bin/bash" 15 minutes ago Up 15 minutes

pedantic_feynman

docker container cp ros2-sources.tar.gz c519d9d668f9:/tmp/
docker container cp ros2-sources.tar.gz c519d9d668f9:/tmp/

fEContainer 1, ¥ HMEE:
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builder@c519d9d668£f9:/opt/ros$ 1ls /tmp/

ros2-build-scripts.tar.gz ros2-sources.tar.gz

builder@c519d9d668£f9:/opt/ros$ tar zxf /tmp/ros2-build-scripts.tar.gz -C /
builder@c519d9d668£f9:/opt/ros$ tar zxf /tmp/ros2-sources.tar.gz -C /

builder@c519d9d668£f9:/opt/ross$S 1ls

cross-compile foxy galactic humble iron

4.3 IEEUHIA F I Python i A S

625 /opt/ros/cross-compile/cross-compile.mixin & build_ros2.sh, ¥ 4 {IPythonhii A5 48 2 RK Linux
SDKX R IIRA S, 4

o 310182%%38, HH1310%K"Python3. 10ARAS, LA
o 3.10f25/%3.8

4.4 (7] %) ¥ A DockerZs F=ROS2

AR AR E P CSLIF UG HIEDocker Image,  FI{# FHRK$ZE i Jrosdep.Dockerfile:

docker build -t jammy-ros2-build -f rosdep.Dockerfile ./ # "./"AZ/DFEIT, FKRxH
I H %

4.5 (AT 3%) T HIRY

WFREE O FHHEEMRANRES, 3 Adocker)m, HI{# Hves-import:

cd /opt/ros/foxy

mkdir src

ves-import -w 10 --retry 10 --skip-existing --recursive src < ros2-release-foxy-
20230620/ ros2.repos

5. %8 1EROS2

FRHRHfIA

o RK Linux SDK 24l Lros2 dep.config, 1 H.rootfs5e % & i¥iH i
e JiiiDocker Image SRK Linux SDK % % H K [ Python 2 VT L )

EHPTHRROS2IA,  FHFMRIKAT AT fir &
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ls /opt/ros

cross-compile foxy galactic humble iron
cd /opt/ros/iron

./prepare-source.sh

./build-ros2.sh

# IIERRIE, BA R

Summary: 317 packages finished [15min 37s]

build ros quit & cleanup

AR

o YA A H AR UL T /buildroot/target/opt/ros H 5%
o 4 B ) I PR A T AE/buildroot/build/ros H 5%

Ubuild_ros2.shARFEmE R IR ) gm . o, &4 #6775 Buildroot SDKIAEEH, Toikdmi®. AT,
EA:p

o rviz, MKATX11/desktop. WIRVRT EIXAThEE, E#HEAEMH Ubuntu arm#E 4%, A4S /&Buildroot

o turtlesim, K#TULZR.

o WIRAHERUE AR, TEsrcX B AE TR, 413 —/NCOLCON_IGNORERIT] . KUl touch
src/ros/ros_tutorials/turtlesim/COLCON_IGNORE

5.1 TRY_RUNFZREFSHPATHIERGER

fastrtps TRY RUN#E/R:

-—-—- stderr: fastrtps
CMake Error: TRY RUN() invoked in cross-compiling mode, please set the following
cache variables appropriately:
SM_RUN_RESULT (advanced)
SM_RUN_RESULT _TRYRUN OUTPUT (advanced)
For details see /buildroot/build/ros/fastrtps/TryRunResults.cmake

o TR, KN R EIBCR AT, RIS AR .

root@rk3562-buildroot:/# /tmp/cmTC_4f573-SM RUN_RESULT
PTHREAD RWLOCK PREFER_READER NP

# MR ERPATE R, HdockerIHAL
cat /buildroot/build/ros/fastrtps/TryRunResults.cmake

set ( SM_RUN RESULT
llo"
CACHE STRING "PTHREAD RWLOCK PREFER READER NP" FORCE)

set ( SM_RUN RESULT _TRYRUN OUTPUT

IIO"
CACHE STRING "PTHREAD RWLOCK PREFER READER NP" FORCE)

rosbag2 cpp TRY RUN#E/R:


af://n204

--- stderr: rosbag2 cpp
CMake Error: TRY RUN() invoked in cross-compiling mode, please set the following
cache variables appropriately:
HAVE SANITIZERS EXITCODE (advanced)
HAVE SANITIZERS EXITCODE TRYRUN OUTPUT (advanced)
For details see /buildroot/build/ros/rosbag2 cpp/TryRunResults.cmake

|

£, WEAEMEUN], RN R REIBCR AT, IR RIS AR -

set ( HAVE SANITIZERS EXITCODE
"i27"
CACHE STRING "error while loading shared libraries: liblsan.so.0: cannot
open shared object file: No such file or directory" FORCE)

set ( HAVE SANITIZERS EXITCODE TRYRUN OUTPUT
|l127"

CACHE STRING "error while loading shared libraries: liblsan.so.0: cannot
open shared object file: No such file or directory" FORCE)

5.2 B4R FEF T ROS2 package K N HEF

1% F colcon build ) %] --packages-select <pacage_name>quiﬁﬂﬁﬁthﬁ, T]£%# colcon build --
helpo

6. 3T BrootfsFHiziTROS2

7E FIRROS2TEHe 4w B 45 R J5, ik A Fbuildroot sdk, HH7F] flrootfsHI A . ROS2%%E1E /opt/ros H 3% T o

cd /data/linux-sdk/rk3562
./build.sh rootfs # EH I Brootfs.img

feFrootfs.imgf5, BEArk35624% ¥, $4THello World Demo:

cd /opt/ros/

export COLCON CURRENT PREFIX=/opt/ros
export ROS HOME=/userdata/

source ./local setup.sh

ros2 pkg list

H= o W o

ros2 pkg executables

# ros2 run demo nodes cpp listener &

# ros2 run demo nodes cpp talker

[INFO] [1501839280.834017748] [talker]: Publishing: 'Hello World: 1'
[INFO] [1501839280.839280957] [listener]: I heard: [Hello World: 1]
[INFO] [1501839281.831636015] [talker]: Publishing: 'Hello World: 2'
[INFO] [1501839281.835092640] [listener]: I heard: [Hello World: 2]
[INFO] [1501839282.831618532] [talker]: Publishing: 'Hello World: 3'
[INFO] [1501839282.835336782] [listener]: I heard: [Hello World: 3]

# ros2 run demo nodes py listener &
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# ros2 run demo nodes py talker

7. QLA W93

7.1 WFEZHAFEASL

o] UL B A e 2= [8], 45 i zram:

sudo -i su

# modprobe zram
# echo 12G > /sys/block/zramO/disksize
# echo 6G > /sys/block/zram0/mem limit
# mkswap /dev/zram0
# swapon /dev/zram0
# free -h
total used free shared buff/cache available
Mem: 14G1i 3.9G1 5.5G1 27M1 5.4G1i 10G1i
Swap: 11Gi 2.7G1i 9.3Gi

7.2 FER IR AT R GLIBCXX_3.4.30" not found

root@rk3562-buildroot:/opt/ros-foxy# ros2 run demo nodes cpp talker
/opt/ros-foxy/lib/demo _nodes cpp/talker: /lib/libstdc++.s0.6: version
"GLIBCXX 3.4.30' not found (required by /opt/ros-foxy/lib/librclcpp.so)
/opt/ros-foxy/lib/demo nodes cpp/talker: /lib/libstdc++.s0.6: version
"GLIBCXX 3.4.30' not found (required by /opt/ros-foxy/lib/libspdlog.so.1l)

[KIYRK Linux SDKRRAR: %2, THEEMRA—BHAEFEH, KL ZEHLinux SDK%i¥FRootfs 38 X T H
K4 FROS2.

7.3 i 45 B i Bix86_64Bh7AE

ls /opt/ros/lib/python3.10/site-packages/rclpy/ rclpy pybindll.cpython-310-

x86_ 64-linux-gnu.so

pybind | 1 7E2Z X gm iR PR EEH, B S e S — e CUAT )

2 FIpythonZ HOS T3 (T AT AT S, BRItk — R A S Hth RARITHOS oL AL, 40
PYTHON MODULE EXTENSION:INTERNAL=.cpython-310-x86 64-linux-gnu.so

fEpybind11/tools/FindPythonLibsNew.cmake®GH ARG H1, #1372 Cross Compling, P 7ESMTFZNER M
pythonJZ4. £ Tk,

1. & X%sre/ros2/pybind11_vendorH pybind11F+4% $v2.10.2
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2. JE{Epybindl1_verdor/CMakeLists.txt/H B & LA F 24540, #8€ BARH
PYTHON_MODULE_ EXTENSION:

list (APPEND extra cmake args "-DPYBIND11 PYTHONLIBS OVERWRITE=OFF")
list (APPEND extra cmake args "-DPYTHON MODULE EXTENSION=.cpython-310-

aarch64-linux-gnu.so")
3. fEcross-compile.mixin™, 75 H:

- "-DPYBIND1l PYTHONLIBS OVERWRITE=OFF"
- "-DPYTHON MODULE EXTENSION=.cpython-310-aarch64-linux-gnu.so"

EiRENSUE, TR E BlrclpyfE 4 ik inl, H:CMakeCache.txtt1 75 £ff)PYTHON _MODULE_EXTENSIONY/}
fEI"x86_64", (HEE X FgEERT, SWAESR T Faarch64. X2 H K-

1. fEpybind11/tools/pybind11NewTools.cmake ™, # A i%Eid
PYBINDI1 PYTHON EXECUTABLE LAST. ERE BN T, SHEHFES
PYTHON MODULE EXTENSION

76 if (NOT ${_Python}_EXECUTABLE STREQUAL PYBINDll_PYTHON_EXECUTABLE_LAST)

77 # Detect changes to the Python version/binary in subsequent CMake runs,
and refresh config if needed

78 unset(PYTHON_IS_DEBUG CACHE)

79 unset (PYTHON MODULE EXTENSION CACHE)

80 set (PYBIND11 PYTHON EXECUTABLE LAST

81 "${${ Python} EXECUTABLE}"
82 CACHE INTERNAL "Python executable during the last CMake run")
83 endif ()

2. fEpybind11 issue #236 tHH AL H
3. ffR: fEMpybindll: #ZPYBINDII PYTHONLIBS OVERWRITE = "OFF", MIAE % Fiks
.

commit f7f1f2a927dd785d109833e411325de4c248719f (HEAD -> v2.10.2-fix)
Author: cross-build for rk-linux-sdk <cross-build@rk-linux-sdk.com>
Date: Fri Sep 22 08:24:58 2023 +0000

Do not override the PYTHON MODULE EXTENSION if cross building

As suggested in tools/FindPythonLibsNew.cmake,
PYBIND11l PYTHONLIBS OVERWRITE is a flag to indicate that we set python variables

manually when cross building.

In this case, do not override variables if PYBIND11l PYTHON EXECUTABLE LAST

changed or is empty.

diff --git a/tools/pybindllNewTools.cmake b/tools/pybindl1lNewTools.cmake
index 7d7424a7..91980dad 100644

--- a/tools/pybindllNewTools.cmake

+++ b/tools/pybindl1NewTools.cmake

@@ -73,7 +73,7 @@ if (NOT DEFINED ${ Python} EXECUTABLE)

endif ()

-if (NOT ${ Python} EXECUTABLE STREQUAL PYBIND11l PYTHON EXECUTABLE LAST)


https://github.com/pybind/pybind11/issues/236

+1f (NOT ${ Python} EXECUTABLE STREQUAL PYBIND11l PYTHON EXECUTABLE LAST AND NOT
PYBIND11l PYTHONLIBS OVERWRITE STREQUAL "OFF")
# Detect changes to the Python version/binary in subsequent CMake runs, and
refresh config if needed
unset (PYTHON IS DEBUG CACHE)
unset (PYTHON MODULE EXTENSION CACHE)

7.4 google_benchmark T2 /> limitsk 3£

i B foxy I =R 10 N A5 1%,

In file included from /buildroot/build/ros/google_benchmark_ vendor/benchmark-
1.5.2-prefix/src/benchmark-1.5.2/src/benchmark register.cc:15:
/buildroot/build/ros/google benchmark vendor/benchmark-1.5.2-
prefix/src/benchmark-1.5.2/src/benchmark register.h: In function ‘typename
std: :vector<T>::iterator benchmark::internal::AddPowers (std::vector<T>*, T, T,
int)’:
/buildroot/build/ros/google benchmark vendor/benchmark-1.5.2-
prefix/src/benchmark-1.5.2/src/benchmark register.h:22:30: error:
‘numeric limits’ is not a member of ‘std’

22 | static const T kmax = std::numeric limits<T>::max();

| Numnnvnvnvnnn v~~~

JR A2 RS SO

/buildroot/build/ros/google benchmark vendor/benchmark-1.5.2-

prefix/src/benchmark-1.5.2/src/benchmark register.h

#include <limits>

o ZBUAEROS2EHMAFOABE; T uBARY

7.5 Linux SDK T E &+ & X_FORTIFY_SOURCE

—--- stderr: mimick vendor
Cloning into 'mimick-£f171450b5ebaa3d2538c762a059dfc6ab7a01039"'...
fatal: unable to access 'https://github.com/ros2/Mimick.git/': gnutls_ handshake ()
failed: Error in the pull function.
Cloning into 'mimick-£f171450b5ebaa3d2538c762a059dfc6ab7a01039"'...
HEAD is now at £171450 Add armv7l as a 32-bit ARM architecture. (#16)
In file included from /opt/aarch64-buildroot-linux-gnu_ sdk-buildroot/aarch64-
buildroot-linux-gnu/sysroot/usr/include/errno.h:25,

from /buildroot/build/ros/mimick vendor/mimick-
£171450b5ebaa3d2538¢c762a059dfc6ab7a01039-prefix/src/mimick-
£171450b5ebaa3d2538¢c762a059dfc6ab7a01039/include/mimick/mock.h:27,

from /buildroot/build/ros/mimick vendor/mimick-
£171450b5ebaal3d2538¢c762a059dfc6ab7a01039-prefix/src/mimick-
£171450b5ebaa3d2538c762a059dfc6ab7a01039/include/mimick/mimick.h:401,

from /buildroot/build/ros/mimick vendor/mimick-
£171450b5ebaa3d2538¢c762a059dfc6ab7a01039-prefix/src/mimick-
£171450b5ebaa3d2538¢c762a059dfc6ab7a01039/sample/strdup/test.c:1:
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/opt/aarché4-buildroot-linux-gnu sdk-buildroot/aarch64-buildroot-linux-
gnu/sysroot/usr/include/features.h:412:4: error: #warning FORTIFY SOURCE
requires compiling with optimization (-0) [-Werror=cpp]
412 | # warning FORTIFY SOURCE requires compiling with optimization (-0)
| N~~~
ccl: all warnings being treated as errors
make[5]: *** [sample/strdup/CMakeFiles/strdup test.dir/build.make:63:
sample/strdup/CMakeFiles/strdup test.dir/test.c.o] Error 1
make[4]: *** [CMakeFiles/Makefile2:302:
sample/strdup/CMakeFiles/strdup test.dir/all] Error 2
make[4]: *** Waiting for unfinished jobs....
In file included from /opt/aarché64-buildroot-linux-gnu sdk-buildroot/aarch64-
buildroot-linux-gnu/sysroot/usr/include/errno.h:25,
from /buildroot/build/ros/mimick vendor/mimick-
£171450b5ebaa3d2538¢c762a059dfc6ab7a01039-prefix/src/mimick-
£171450b5ebaa3d2538c762a059dfc6ab7a01039/include/mimick/mock.h:27,
from /buildroot/build/ros/mimick vendor/mimick-
£171450b5ebaa3d2538¢c762a059dfc6ab7a01039-prefix/src/mimick-
£171450b5ebaa3d2538c762a059dfc6ab7a01039/include/mimick/mimick.h:401,
from /buildroot/build/ros/mimick vendor/mimick-
£171450b5ebaa3d2538¢c762a059dfc6ab7a01039-prefix/src/mimick-
£171450b5ebaa3d2538¢c762a059dfc6ab7a01039/test/test.c:1:
/opt/aarch64-buildroot-linux-gnu sdk-buildroot/aarch64-buildroot-linux-
gnu/sysroot/usr/include/features.h:412:4: error: #warning FORTIFY SOURCE
requires compiling with optimization (-0) [-Werror=cpp]
412 | # warning FORTIFY SOURCE requires compiling with optimization (-0)

| Nanmn~

ccl: all warnings being treated as errors

o REVAEFEE T -DCMAKE _TOOLCHAIN_FILE="/opt/aarch64-buildroot-linux-gnu_sdk-
buildroot/share/buildroot/toolchainfile.cmake"%Z X T. 4%, HiZcmakeiE X T FORTIFY SOURCE
o A/ A$HECMAKE TOOLCHAIN FILE, miffli% FORTIFY SOURCE

7.6 CMake#X 4 ElexlibConfig.cmake

Yi¥Fament_cmake vendor packageRk KA Flexlib, 1HILZFRZexlibFEASHIEMTEE T -

root@db4belcd3eca: /buildroot/build/ros/ament cmake vendor package/test# make
[ 33%] Built target exlib bad
[ 66%] Built target exlib good
[ 71%] Performing configure step for 'depender'
loading initial cache file
/buildroot/build/ros/ament cmake vendor package/test/depender-config.cmake
CMake Error at CMakeLists.txt:4 (find package):
By not providing "Findexlib.cmake" in CMAKE MODULE PATH this project has
asked CMake to find a package configuration file provided by "exlib", but
CMake did not find one.

Could not find a package configuration file provided by "exlib" with any of

the following names:

exlibConfig.cmake

exlib-config.cmake

Add the installation prefix of "exlib" to CMAKE PREFIX PATH or set
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"exlib DIR" to a directory containing one of the above files. If "exlib"
provides a separate development package or SDK, be sure it has been
installed.

# strace make HJDIEF]:

[pid 458018] newfstatat (AT _FDCWD, "/opt/aarch64-buildroot-linux-gnu_ sdk-
buildroot/aarché4-buildroot-linux-
gnu/sysroot/buildroot/build/ros/ament cmake vendor package/test/exlib bad-
prefix/install", 0x7ffca495cf50, 0) = -1 ENOENT (No such file or directory)

#

# grep CMAKE PREFIX PATH depender-config.cmake

set (CMAKE PREFIX PATH [=
[/buildroot/build/ros/ament cmake vendor package/test/exlib bad-
prefix/install; /buildroot/build/ros/ament cmake vendor package/test/exlib good-
prefix/install;/buildroot/build/ros/ament cmake vendor package/test/depender-
prefix/install]=] CACHE INTERNAL "")

EE K T ToolchainH# Fifsysroot/$SCMAKE PREFIX PATH, HTLAFRAEH],

e CMAKE_PREFIX PATH B2 IE#i, A% exlibEN%E

o JHilstrace make W] LAF B T HEESLPR LR MIEEEAIER, %0 T /opt/aarch64-buildroot-linux-
gnu_sdk-buildroot/aarch64-buildroot-linux-gnu/sysroot/

o JRE: colconfii®HF57E T B --cmake-args -DCMAKE_TOOLCHAIN_FILE="/opt/aarch64-
buildroot-linux-gnu_sdk-buildroot/share/buildroot/toolchainfile.cmake" , %% & Hexport i 545 &
mimix H 15 B w3 T AR A R 38

7.7 pkg-configfk A~ 2|

Starting >>> tracetools
-—- stderr: tracetools
CMake Error at /usr/share/cmake-
3.22/Modules/FindPackageHandleStandardArgs.cmake:230 (message) :
Could NOT find PkgConfig (missing: PKG CONFIG EXECUTABLE)
Reason given by package: The command
"/usr/bin/pkg-config" --version
failed with output:
stderr:
/usr/bin/pkg-config: symbol lookup error: /usr/bin/pkg-config: undefined
symbol: pkgconf cross personality deinit
result:
127
Call Stack (most recent call first):
/usr/share/cmake-3.22/Modules/FindPackageHandleStandardArgs.cmake:594
(_FPHSA FAILURE MESSAGE)
/usr/share/cmake-3.22/Modules/FindPkgConfig.cmake: 99
(find package handle standard args)
CMakeLists.txt:35 (find package)

o Btdocker i Ni% A % Hpkgeonf (ASsEpkg-config) , cmakeHpkg check modules()2> 1 F £
o Linux SDKH IR 4% T pkgeonf, 2 4iiFhost-pkgeonf, FEIN-5dockerffipkgconfig KAANFE, 7E
pkgconf.soBh A& FEH 2, B Zbuildroot 4 ¥ [fhost pkgconf.so, FT LA K
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7.8 HFE R EPKG_CONFIG_PATH

TE4 isre/ros2/ros2_tracing/tracetools/AT, FH:CMakeLists.txt/H 5 € :
pkg check modules (LTTNG REQUIRED lttng-ust)
P AR A

Starting >>> tracetools

--— stderr: tracetools

CMake Error at /usr/share/cmake-3.22/Modules/FindPkgConfig.cmake:611 (message) :
A required package was not found

Call Stack (most recent call first):
/usr/share/cmake-3.22/Modules/FindPkgConfig.cmake:833

(_pkg check modules internal)
CMakelLists.txt:36 (pkg_check modules)

o JHidstrace -f ZHMHog, KIMIFARIELinux SDKHsysroot 1 24K, [AlULHES
o TELAEINEAE: export PKG CONFIG PATH=/buildroot/host/aarch64-buildroot-linux-
gnu/sysroot/ust/lib/pkgconfig

5 — i i 2 pkg-confighk F| T dockert flttng, 1A ftarget A ARE, FEIRES N

Starting >>> tracetools

-—-— stderr: tracetools
/usr/lib/gcc-cross/aarch64-linux-gnu/11/../../../../aarch64-1linux-gnu/bin/1d:
cannot find -llttng-ust-common: No such file or directory

collect2: error: 1ld returned 1 exit status

gmake[2]: *** [CMakeFiles/tracetools.dir/build.make:129: libtracetools.so] Error
1

gmake[1l]: *** [CMakeFiles/Makefile2:161: CMakeFiles/tracetools.dir/all] Error 2
gmake[l]: *** Waiting for unfinished jobs....

gmake: *** [Makefile:146: all] Error 2

Failed <<< tracetools [4.72s, exited with code 2]

o [EIN BN Zdockerflttng, ‘IR A Sbuildroot AR, B # lttng-ust.pe B 75 B4 P ttng-ust-
common, {Hbuildroot™ /b Ittng-ust-commoniX 4™ FE

o FIFEREXRENIEZE: export PKG_CONFIG PATH=/buildroot/host/aarch64-buildroot-linux-
gnu/sysroot/ust/lib/pkgconfig

o ZZHCALAERFHA IR E

o Docker ' 1] DIAS %2 Hlttng £l

7.9 FE K ECMAKE INCLUDE PATH
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Starting >>> orocos kdl vendor

—--- stderr: orocos_kdl vendor

Cloning into 'orocos kdl-507de66'...

done.

HEAD is now at 507de66 Fix CMake warning on Windows (#392)

Submodule 'python orocos kdl/pybindll' (https://github.com/pybind/pybindll.git)
registered for path 'python orocos kdl/pybindll'

Cloning into '/buildroot/build/ros/orocos kdl vendor/orocos kdl-507de66-
prefix/src/orocos kdl-507de66/python orocos kdl/pybindll'...

CMake Error: The following variables are used in this project, but they are set
to NOTFOUND.

Please set them or make sure they are set and tested correctly in the CMake
files:

EIGEN3 INCLUDE DIR (ADVANCED)

K NLinux SDK 2 1330 #2 AR 2B B i include SO 542 75 B S dg 52, B Memake TLyA S RAER], WF:

export CMAKE INCLUDE PATH='/buildroot/host/aarché64-buildroot-linux-

gnu/sysroot/usr/include/"'

o USRI FMA P E
7.10 unsafe header/library used in cross-compilation

--- stderr: action msgs
aarch64-buildroot-linux-gnu-gcc: WARNING: unsafe header/library path used in
cross-compilation: '-isystem' '/usr/local/lib/python3.10/dist-

packages/numpy/core/include’

TERX X gniEI e,  python ¥ F 1 Zhostif 1) /ust/bin/python, Xnumpy/numpyconfig hZHAFIE, H5
(138 iinclude dir o2 B 75 2 H AR 7 1242

# Check if numpy is in the include path
find file( numpy h numpy/numpyconfig.h
PATHS ${PythonExtra INCLUDE DIRS}

if (APPLE OR WIN32 OR NOT numpy h)
# add include directory for numpy headers
set (_python code
"import numpy"

"print (numpy.get include())"

W /& HPythonExtra INCLUDE DIRSE X & #k#%/2)5, {Epybindl 1 H &K ZSE ¢ LEKE
PYTHON_INCLUDE_DIR, FyHATRAE X 4k, W fEcross_compile.mimix H FE AT 1A «

o USHCLARFMAPIE, TUREZHX

8.

I

ot
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8.1 I B AS 0 B ) 22 3 U
Blhn:  cmakes SkOCfF. FRASPESE, IXLLETT DL 22 %E Blsysroot H % N,

8.2 Linux SDK Harm32/7 K rootfs[H & X FFROS2%% P&

9. 2% % 5|

1. https://docs.ros.org/en/foxy/Guides/Cross-compilation.html

2. https://github.com/ros-tooling/cross_compile.git

3. https://docs.ros.org/en/foxy/Releases.html
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https://github.com/ros-tooling/cross_compile.git
https://docs.ros.org/en/foxy/Releases.html
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