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RCL (ROS Client Library)
DDSEEHAE IS T APIE
RMW (ROS MiddleWare) <\ BHDDDSELEN SRR

DDS (Data Distribution Service)
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ROS 2 Client Library for Elixir
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Master Boot Record

Linux kernel (Buildroot)
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Root Filesystem A
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node3 || uﬁ ERLANG q { , ref} = I2C.open(@i12c_bus)

" Eﬁﬂ T2C.write(ref, @i2c_addr, <<OXBE, 0x08, Ox00>>)
‘ I2C.write(ref, @i2c_addr, <<@xAC, 0x33, 0x00>>)

O g {:0k, val} = I2C.read(ref, @i2c_addr, 7)

<< ::8, raw_humi: :20,

raw_temp: :20, 1:8>> = val I
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Relex [CKRBDIOVS=>060)

defmodule RclexNode do A>T WIS ED
def pub(num_ node) do LZBPIC)—RESER

Rclex.rclexinit()
|> Rclex.create_nodes('rclex_node', num_node)

e Rclex.create_publishers('chatter', :single) ~NE W 2DVERK
/\’I/ /EH i LI Rclex.Timer.timer_start(1000, &func/1) ;sing|e->1’_)0) KEwSH
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callbackBa# &

def func(publisher_1list) do A T EEIDESE
= length(publisher_list)

msg_list = Rclex.initialize_msgs(n, :string)

_ Enum.map(@..(n - 1), fn index —> .

EDUIT](LJ(% data = "Hello World from rclex_node_" <> to_string(index) J—=RZ LD

>—4HT I0.puts("publish message: #{data}") Avt—2%
clex.setdata(Enum.at(msg_ llst, index), data, :string) ) X F_Cﬁq%:\

end)

Rclex.Publisher.publish(publisher_list, msg_list)

end ;_glﬂjﬁ}i
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siids DRUN!! on RPi4/Foxy

) |rclex/rcjp21_demo

[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]

rclcpp
rclcpp
rclcpp
rclcpp
rclcpp
rclcpp
rclcpp
rclcpp

A A
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node-93]:

ubuntu@ubuntu: ~/rosconjp2021/ros2_ws X

ubuntu@ubuntu: ~/rosconjp2021/ros2_ws 72x9
process started with pid [33678]

pub.cpp x100
(by launch.py)

N ] (.

ubuntu@ubuntu: ~/rosconjp2021/rclex_node x

ubuntu@ubuntu: ~/rosconjp2021/rclex_node 72x9

pub.ex x100

sub.cpp

(demo_nodes_cpp)
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runtime environment
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https://www.omg.org/spec/DDSI-RTPS/
https://micro.ros.org/
https://github.com/eProsima/Micro-XRCE-DDS
https://rosjp.connpass.com/event/215366/presentation/
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e MROS 2 API & comm. lib. mROS 2 application
—rclcpp (CHTEHLDAPIZ HE{E
—pub/subiB{ESHEE Z fef

e DDS/UDP: embeddedRTPS

DDS (embeddedRTPS)
UDP stack (iwip)

—C++(CKDIAHEITDRTPSE=E R CMSIS OS API
_IwIP, Micro-CDR, FreeRTOS(?) % FIfE RTOS
_FastDDS 2.3.1 & OESBHE S # s
« RTOS: (00 & %) TOPPERS/ASP3 (STM32Cube)
—~METRCMSIS 0S APIDS v /) B % i Embedded devices
(STM32 MCU)

() mROS-base/mros2 16 I


https://github.com/embedded-software-laboratory/embeddedRTPS
https://toppers.jp/asp3-kernel.html

#include "app.h"
#include "mros2.h"

Getting started!! EEEEESE—

#include "stm32f7xx_nucleo_144.h"

mros2::Publisher pub;
mros2::Subscriber sub;

$ git clone --recursive ¥

https://github.com/mROS-base/mros2-asp3-{767zi e RSB R SR R e R )
$ Cd erSZ-aSp3-f767Zi/WOrkSpaCC _ MROS2_INFO("subscribed msg: '%s'", msg->data.c_str());
. . MROS2_INFO("publishing msg: '%s'", msg—>data.c_str());
$ make app=echoreply_string 4 pub.publish(xmsg);
_ }
int main(int argc, char * argvl[])
{

mROS-base/mros2-asp3-f767zi

0S2_INFO("mROS 2 application is started");

reference implementation of mROS 2 for STM32
NUCLEO-F767ZIl with TOPPERS/ASP3 kernel

% 0 ¥o

mros2::init(argc, argv);
22 MROS2_DEBUG("mROS 2 initialization is completed");
BSP_LED_Toggle(LED1);

mros2::Node node = mros2::Node::create_node("mros2_node");
pub = node.create_publisher<std_msgs::msg::String>("to_linux", 10);
sub node.create_subscription("to_stm", 10, userCallback);

IROS2_INFO("ready to pub/sub message");
mros2::spin();
BSP_LED_Toggle(LED3);

id main_task(void)



https://github.com/mROS-base/mros2-asp3-f767zi

F{maY5E{d on v0.1-rc vy 2

o FHMIRIT - 1B{EEER « X1 —)LDERE
i i — GPC: Raspberry Pi 3B (1)
v CA53 1.2GHz x4, 1GB SDRAM
v'Ubuntu 18 & ROS 2 Dashing
—EMB: STM32 NUCLEO-F767Z71
vCM7 216MHz, 512KB SRAM
a. micro-ROS with NuttX (3)
b. mROS 2 with ASP3 (4)
o SMXTIER: RTT (round trip time)
_ R y for echo back of Int32 msg
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F{RAYEEM on v0.1-rc m
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Mon 21:32

Activities “ SimpleScreenRecorder v

ubuntu@ubuntu: ~ takase@takase-VaioUbuntu18: ~
. o
File Edit View Search Terminal Help : mros2 A ‘ ‘ takase@takase-VaioUbuntu18: ~ ¢ ¥ ,'z? y
:~$ ros2 run mros2_echoback pub_nodfPessiiil s L norkspaca/ballaf ] rros2/ebeddadrp |UDSCribed msg: ‘Hello, world! g

1631536323.818236003] [pub_mros2]: Publi®f" % 5g" world! 0' [ ce; |[Publishing msg: 'Hello, world!

18191595] [pub_mros2]: Publishing msg: (o]l Ke R RN Y / ©DeddedRTPS /thirdpar icro-CDR/src/c  [SUg

092127241 _Fauh meac21l. Dubhlichina meas world! 2' 7€ orksp bui m ’
: ORI o ty/1icro-COR/<rc/c/ types -1/hone/ MROS 2 on STM32
Ubuntuzo on RP|4 wor{g! 2 b /-t -t &
pebiorlald ARG SuU O_StTm
world! 6 o - .

_______ S world! 8' P

18208405] [pub_mros2]: Publishing : world! 9' |ria Itakase/mros2-aso3dfrsi |SUS

0333.0818206497] [pub_mros2]: Publishing - world! A0 E— m ~”  |publishing

[INFO] [1631536334.818195774] [pub_mros2]: Publishing - world! - y subscribed

[INFO] [1631536335.818192348] [pub_mros2]: Publishing : world} /'tO_].'I.hUX publishing

[INFO] [1631536336.818200329] [pub_mros2]: Publishing : wor Lgd! subscribed
[INFO] [1631536337.818179495] [pub_mros2]: Publishing . wold! 14'

INFO] [1631536338.818202531] [pub_mros2]: Publishing : world! 15' Sk

publishing

takase@takase-VaioUbuntu18: ~

File Edit View Search Terminal Help

dashing

takase@takase-VaioUbuntuls8:~ 4

$ ip addr show enp4s® | grep 192 *  EEEEE
inet .168.11.3/24 brd .168.11.255 scope gLobai ggnamic i :

noprefixroute enp4s0

buntul8:~

Ubutul8 on laptop
sub /tO_linux | S THT I L ]

[ INFO Rt da®: Subscribed msg: 'Hello, world! 11"
[INFO] [mros2_sub]: Subscribed msg: 'Hello, world! 12'
[INFO] [mros2_sub]: Subscribed msg: 'Hello, world! 13'
[INFO] [mros2_sub]: Subscribed msg: 'Hello, world! 14'
hINFO] [mros2_sub]: Subscribed msg: 'Hello, world! 15'
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Epilogue: What's Next??
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https://github.com/rclex/rclex

‘ . . mROS-base/mros?2

agent-less and lightweight communication
library compatible with rclcpp for embedded d ...
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https://github.com/mROS-base/mros2
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https://github.com/rclex/rclex
https://github.com/mROS-base/mros2
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What's Next??
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