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Agenda

o Why, Roadmap and Governance

o |nstallation and Command Line Tools
o ROS 2 Architecture and Layer-by-Layer Walkthrough
g Launch

g System Modes

o Real-Time

o Bridge to ROS 1

o Security

o FMI Adapter

o Build Tooling

g Contributing to ROS 2
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why ROS ?

Use-case / basic requirements &

i OV Q
o Teams of multiple robots 0«}‘0@0
o Small embedded platforms 00-@6
o Real-time systems
a Non-ideal networks December '17 July '18 December '18 May '19

g Production environments
o Prescribed patterns for building and structuring systems

History
g Development started in 2014

http:// design.ros2.org/articles/why_ros2.html

o First stable release in December 2017
EK https://index.ros.org/doc/ros2/Roadmap  /

g First LTS release planned for May 2019
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http://www.ros.org/about-ros/
https://www.osrfoundation.org/
http://creativecommons.org/licenses/by/3.0/us/

Current Status of ROS 2 - Hands-on Feature Overview
Key Features of ROS 2

o Data Distribution Service (DDS) as middleware

xpointer="xpointer( 0
g No central ROS master by DDS discovery pubLish="ALLOW
o Built-in security: authentication, access control, encryption
ns="/" node="listener'
g Run multiple nodes in one process L include hret-

a No differentiation between nodelets and nodes subscribe="ALLOK

chatter

a Efficient zero-copy communication
g Node lifecycle and (more) deterministic launch

Example from https://github.com/ros2/sros2
g ROS core functionality in C for easier support of different programming languages

o Real-time ready core algorithms

g New build system ament+colcon

g Windows-support

o Use of C++14 and Python 3 standards

EK http://design.ros2.org /

BOSCH
o
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ROS 2 Governance

Introducing the ROS 2 Technical Steering Committee

o Sep 2018: Formation of ROS 2 Technical Steering Committee e
0 b r o galtizipation to accelerate ROS 2 delivery, Starting With theSE @ 1. 1. o e s o e soss resmen s o o scrs

the roadmap, and please let us know if you want to participate

areas: determining the roadmap , developing core tools and libraries, i Wi b RS, W T e s R Ry b o G s

Willow Garage and now Open Robotics. That approach has worked well enough, as evidenced by the

and establishing workinggroups t o f ocus oOonNn I Mpor t - eommdmosmmsmen

But with ROS 2, we want to broaden participation to accelerate ROS 2 delivery, starting with these areas:
determining the roadmap, developing core tools and libraries, and establishing working groups to focus on

o] M (0] nth Iy me et' N g S important topics. To that end, we've established a Technical Steering Committee (TSC). As described in the

charter 12, the TSC comprises representatives of organizations that are contributing to the development of
ROS 2, and it has the responsibility to set the technical direction for the project

o Primarily status reports and roadmap development The founding menbers o ne ROS 2 TSC are

 Lou Amadio (Microsoft)

o  Members provide feedback/priorities on OSRF tasks 5 B Pk o)

* Matt Hansen (Intel)

and contribute own work - Scomarkon 15 Eecones)

« Dejan Pangercic (Apex.Al)
. « Matt Spencer (Arm)
o Current workin g groups « Alison Thacksion (Toyola Research nstue)
« Dirk Thomas (Open Robotics)
* Yoonseok Pyo (ROBOTIS)

o] N aVI g atl O n , S e C u rlty’ E m bEd d ed Syste m S ’ R e aI -TI m e ’ We're thrilled to have the support from and participation of such an esteemed group of people representing

such a diverse set of organizations!

Safety, M an I p u I atl O n The TSC's first order of business is updating the roadmap 17 for the upcoming Crystal Clemmys release in

December. Please watch the roadmap; we're adding new features there regularly as we finalize the priorities
and resource commitments. In adA#~~ -~ T_r has already established two working groups, which >
and running: Navigatic~ * Sacurity Working Group (SWG) (post ©

https://index.ros.org/doc/ros2/Governance  /
NS https:// discourse.ros.org/t/introducing  -the-ros-2-technical -steering -committee/6132
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ROS 2 Roadmap

o Long-term roadmap at https://index.ros.org/doc/ros2/Roadmap  /

o Roadmap for next release Dashing Diademata:
o Wiki: https://index.ros.org/doc/ros2/Releases/Release  -Dashing -Diademata/
o Meta-ticket: https://github.com/ros2/ros2/issues/607

7 CR/AEE1-Lange | 7 May 2019 BOSCH




Installation




Current Status of ROS 2 - Hands-on Feature Overview
Installation

o Binary packages for
o Ubuntu 18.04 (Bionic)
g OS X
g Windows

See https://index.ros.org/doc/ros2/Installation/

g ROS 2 Crystal can be also build directly on Ubuntu 16.04 Xenial 6 with exception of rqt packages
See https://index.ros.org/doc/ros2/Installation/Linux -Development -Setup/

CR/AEE1-Lange | 7 May 2019 BOSCH
BEEEEE D 7




Current Status of ROS 2 - Hands-on Feature Overview
Command Line Tools

a Dondot forget to source!
o local_setup.bash applies settings from current

workspace only, i.e. without parent T i
ri@ri-vm:~$ ros2
daemon msg run
. . ] extension points multicast security

g All run-time tools integrated in ros2 extensions node service

launch param srv
. i i lifecycle pkg topic
o https:// github.com/ros2/ros2cli et um—s

o Every verb is in a separate package

o Possible to extend, cf. for example
https://github.com/ros2/sros2 /

a Meta build tool; colcon
o Later mor e é
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ri@rl-vm: ~ 94x24

3 pt? ‘ /crystal/ setup.bash source /opt/ ros /crystal/ setup.bash
"réj§‘2; Euhlédérhd “rfodes _cpp talker 7 rosZ run demo hodes py listener

llg
1q‘

e N e = T =]

ubl
ubl
ubl
ubl
ubl
ubl
ubl
ubl
ubl
ubl
ubl
ubl
ubl
ubl

l—‘)—‘l—‘l—‘l—‘)—‘l—‘l—‘)—‘l—‘l—‘l—‘)—‘
'f"."f'f'f"_"f'f’f'f'f'f

=1

ri@rl-vm: ~ 94x24

_source./ /opt/ ros /crystal/ setup.bash

ros2 topic list ...

‘ros2 topic "hz /chatter

1052 topic pub /chatter  std_msgs /String
0 datest”
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ftraining-vm: ~fros2_sample_ws 119x65

Description File
TF Prefix
Links

Make and enter workspace folder +src‘ .
git clone https://github.com/micro -ROS/micro- ROS_kobuki_demo.git.
colcon build
source install /local_setup.bash te-pa ors.py
ros2 launch kobuki_bringup  kobuki_bringup:launch.py "

Second window:
ros2 run odom_to_tf circle_odom_publisher
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