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Goals of ROS 2

Support multi-robot systems
involving unreliable networks
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support State of ROS 2
& L http://roscon.ros.org/2015/presentations/state-of-ros2.pdf
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- #AAHHClient library (Real-time Executorss)
« Agent-ClientAIAdDDDS#E{E (DDS-XRCE)

« YA FARTOSTOFHM (NuttX, FreeRTOSE)

Embedded WG
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C++ API System | Embedded
modes transform

(rclcpp)

CAPI Predictable i
ROS Client Support Lib (rcl)

ROS Middleware Interface (rmw)

Client
library

Benchmarking
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ROS2 , ] B @ s
o S1&(EEmbedded LinuxHBITSRIC

Serial + Additional abstractions

RTOS

Additional
RTOS NuttX drivers; ...

Architecture | micro-ROS
https://micro-ros.qgithub.io/docs/overview/
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Realtime WG
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Event Deadline
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« Address Sanitizer (ASan)

« Thread Sanitizer (TSan)
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IOL © 2019 eSOL Co., Ltd. 2019-09-25 5




RTOSDXT it

&fOL © 2019 eSOL Co., Ltd. 2019-09-25 6



ROS 2(CIREFRTOSHMUED?
T BNS AT LDU TS A LAE"IBRT DIZHDHLE

ﬁwyz— U 7\ Embeddedt>Realtime®WG THRETHD
o« BEENR—IARXTZ1—S0OFH / D7 IV A LAFEEICRHIBIRVBEEE
C UTILEA LAY RO =
AEYEHE L
e R—ZTA)LMOTLB=RADBHIE |
. BRI —EDAE T O —5
RRTUS51T
. B EEoE
. SRS OEE -/ i
DT I A IR 2 —
- CPURSRIDEI DY TICED < BFRHRE ' .

— i fr-tli‘__ _--'-. —
[ & !- - - v g —
e\ Aol
e ﬂ, d [
£ . | P
~ ' )
b | i =\ J
DT s

e 2
Autoware.Auto demo on R-CarH3
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« eMCOSHICROS/ROS 27 T —2 3> % $catkin
20XREILRITBCCCY—ILFT—> $colcon

« catkin, colcon\D-1>FTJL—>3>
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« ROS1 (ros_comm/rostesttt)

« ROS2 (ros2/system_testsftt)

« C/C++=-17=Y (libc, stdc++, boost)
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eMCOS Messaging
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micro-ROS
« OFERA, micro-ROS | ROS 2 for microcontrollers, https://micro-ros.github.io/

« OMG, About the DDS For Extremely Resource Constrained Environments Specification
Version 1.0 beta 2, https://www.omg.org/spec/DDS-XRCE/About-DDS-XRCE/
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« ros2/realtime_support: Minimal real-time testing utility for measuring jitter and latency:.,
https://github.com/ros2/realtime support

« Jackie Kay et al., Real-time control in ROS and ROS 2.0,
https://roscon.ros.org/2015/presentations/RealtimeR0OS2.pdf

« Introduction to Real-time Systems,
http://design.ros2.org/articles/realtime background.html

« Proposal for Implementation of Real-time Systems in ROS2,
http://design.ros2.org/articles/realtime proposal.html

eMCOS
« eSOL, XZ—770tyv Yt RT—>TILYF7ILF 1 LO0S,

https://www.esol.co.jp/embedded/emcos.html
« GitHub esol-community, https://github.com/esol-community
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