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Why-ROS1fIEHIS
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Why-ROS2/5EEH
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ZFEROSCon 2014k , IER A f 7 #—1CROSRYIRITEEM ( Next-generation ROS:
Building on DDS) , 201588H%—"ROS2.089alphakr A%ty , 20165FE12H19H ,
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http://roscon.ros.org/2014/wp-content/uploads/2014/07/ROSCON-2014-Next-Generation-of-ROS-on-top-of-DDS.pdf
https://github.com/ros2/ros2/wiki/Alpha1-Overview
https://github.com/ros2/ros2/wiki/Beta1-Overview

Release Overview

beta 3
beta?2

betal

alpha8
alpha7
alpha6
alpha5
alpha4
alpha3
alpha2
alphal

Date
13 December 2017
13 September 2017

5 July 2017
19 December 2016
4 October 2016
11 July 2016
1June 2016
5 April 2016
17 February 2016
18 December 2015
3 November 2015
31 August 2015
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https://github.com/ros2/ros2/wiki/Beta2-Overview
https://github.com/ros2/ros2/wiki/Beta1-Overview
https://github.com/ros2/ros2/wiki/Alpha8-Overview
https://github.com/ros2/ros2/wiki/Alpha7-Overview
https://github.com/ros2/ros2/wiki/Alpha6-Overview
https://github.com/ros2/ros2/wiki/Alpha5-Overview
https://github.com/ros2/ros2/wiki/Alpha4-Overview
https://github.com/ros2/ros2/wiki/Alpha3-Overview
https://github.com/ros2/ros2/wiki/Alpha2-Overview
https://github.com/ros2/ros2/wiki/Alpha1-Overview

Why-Not just enhance

. )
BEKI BB * ROSIHVZEIAT , FiE T R 2fEAMasterH{TETE
« ROS2{EFIETFDDSHIDiscoverytflil , FMasteridFEFF
- /
: )
APIEESG T *  ROS1HHIARERDASEBE T 200952 B i ITRIAPI
+ ROS2EFTRLT T FIFAPI , (B{ERI75IASE
- /
: )
R Z IO THE « ROS1{EHrosbuild, catkinE=IRIIHE
*  ROS2{EFFRhRAYament
- /

K il 49 fiE

Algal

*

Ny

a

"
L



What-ROS2 is ...

e Not going to break ROS 1, and will not be rolled out into ROS 1.
e Breaking API with ROS 1, but conceptually very similar.

e A chance to reevaluate design decisions.

e A chance to use more modern dependencies and tools.

e A chance to change fundamental parts of the system.

e Going to interoperate with ROS 1 (probably with a bridge).

e Going to continue using the ROS 1 .msg IDL format (genmsg).
e Embracing C++11 and Python3.

e Going to have a full feature C APL

e Will use DDS as the middleware.

e Aiming for real time, embedded, and Windows.

e Built on standards, like DDS’ s RTPS and X-Types.

e Gonna be awesome.
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What-ROS2(yBtr

Support multi-robot systems Remove the gap between
involving unreliable networks prototyping and final products

&
“Bare-metal” Support for Cross-platform
micro controller real-time control support
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What-ROS2h52244

* ROS1 : Linux ' ROSL g

e ROS2 : Linux, Windows, MAC, RTOS " Application Application

Application
- @ e

e ROS1 : TCPROS/UDPROS | ==========mfmmsssmmosssmmsssssssmssoofocooooooosoooooooosooooooos

ROS2
* ROS2 : DDS
Client Library Client Library

> BRIRE Middleware R

. TR N Laver strac yer

ROSL - &FB/ATH TCPROS/UDPROS || MO0t

« ROS2 : &I DDS Intraf;:}cess
>i#E 00000 |77 b [

* Nodelet Layer Linux Linux/Windows/Mac/RTOS

Intra-process
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What-ROS2h/95213

Userland code

1
1 .
ROS client library API | | optional
| access
* ] to DDS

| specific API
Abstract ROS middleware interface |
RTI Connext | | OpenSplice | CoreDX | .. |
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What-ROS2[J2544
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my'![d DDS + ROS usability

..................
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What-DDSE {5

DDS , Data Distribution Service , BpPEEQS Z RS

> 2004FEHWREEHLIOMG ( Object Management Group ) &%
> B AERZEGRTREIRED & /AT R E
> RENBTEESE , MANMERMERNEPAERHFARNGFESERE , Bai

EBENEEERERGESINE | R ZNRATER. Bin, TIdzHISmE |,
AR HERRREREREL /AT RRERRG .

> AR RLAEEAZ OB AT IRIERS ( Data-Centric Publish-Subscribe \\/

DCPS ) , XFDCPSIRRIGIE T — "&R/EIHEE" ( global data space ) A
&, ATEIR AN FRERATLAZS A,

> EDDSH , B— P RMENEIIFEEIRASSE ( participant ) , Z={LIFROSH
TR, B—1S5E 8 LUEREMTE M IFIEIEREREE £ BRI,
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ROS

RTI Connext DDS OpenSplice|DDS %
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What-ROS1iiEif|4EE5

> TalkeriEf

> ListeneriEff

> ROS Masten#{7{5 5 ITED
> Listener&iXiEzEK

> TalkerffI \iEEE K

> EIRSES Tal
> Talker[a)Listener &R ZiE

XML/RPC: foo: 1234
TCP data; foo: 2345

XML/RPC

3) connect (“scan”, TCP)

4) TCP server: f00:2345 L| St ener
5) connect (f00:2345)
=
6) data messages = TCP
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What-ROS2ii@Eif| 455

1.£5% ( Domain Participant) : —P&5#&Participantii—1
s, WNTF— MFHEDDSKIEF | {HeDDSHIAF & uEL
Participantif|a£/EEE=5E,

2.5 (Publisher) : BUBRMEVHITE | SOFZFEUEEEMOA
o, AILASZ 1 EEE NS ( DataWriter ) 8Bk , Afr—MESfhE
& ( Topic ) FUEE.

3.1JA% ( Subscriber) : #IBITIRHAIHITSE | SUFZFP2UESEEM
UIE , JLASZ1NEUEIEENES ( DataReader ) #8EX |, 1JIR—Ffpa
F57 ( Topic ) KIEE.,

AHIES NG ( DataWriter ) : NAAAHEBHEBUENNSR , 810
HUEB NS — MFETopic , ZUFROSIHH—NEERHEE.

5.Z0ifF1ZEN=E ( DataReader ) : NMAMITRE IEEEURRINS , 810
FHRIER X N — M5 ERY Topic , ZRUFROSIFHN—NERITIAE.

6.E7 ( Topic) : XPMFIROS1IHFHTopicktE—E , — M TopicB &
— BRI FPEUELS.

7.Quality of Service : [RERSEN , &HFRQoS Policy , =HIEAE
SEERIERE , FEMTEIRS]. aI5E. JFaed. HRISEIL
NEHE , wERFSX ARG ERNEHEN AR,

Global Data Space

/ Paéticipamé N\

[ Partigipant )
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What-ROS2KIQoS

DEADLINE |A DataWriter and a DataReader must update
data at least once every deadline period.
HISTORY This controls whether the data transport should
deliver only the most recent value, attempt to
deliver all intermediate values, or attempt to de-
liver something in between (configurable via the
depth option).

RELIABILITY|In BEST_EFFORT, data transport is executed as
soon as possible. However, some data may be

/ ' Participant HISTDR‘;\' ,/_ EParticipant \\ lost if the network is not robust.

Global Data Space

In RELTABLE, missed samples are retransmitted.
datal \ Therefore, data delivery is guaranteed.
QoS dataz DURABILITY |With this policy, the service attempts to keep
- several samples so that they can be delivered
data3 to any potential late-joining DataReader. The
datad number of saved samples depends on HISTORY.
_/‘ ‘\ A / This option has several values, such as VOLATILE
and TRANSIENT_LOCAL.
RELIABILITY
datad data3 data2 |datal ubP TCP
; g est-effo reliable
< > (best-effort) (reliable)
DEADLINE pEfind . .
000000000000 0000000°
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What-ROS2KIQoS

typedef struct RMW PUBLIC TYPE rmw qos profile t

enum rmw qos history policy t history;

Qo SHIZNRSS size t depth; | o
enum rmw qos reliability policy t reliability;
enum rmw qos durability policy t durability;

} rmw qos profile t;

__________________________________________________________________

BN RNEBEXYNMNAIRFEEAME
=  ALUEADDS] iRHthVECE TRIZHQoSHIRE
ZERAIDDSHLIFHZ

__________________________________________________________________
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What-ROS2HIRIZFRFE
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What-ROS2HIRiZFR S

> CMake centric
catking4tlA CMake ALy , FTLAR B & pythonNIBHIINEEE BFEZEBRCMakeH TAE , (BR
CMakeHA3z#Python setuptoolsHFRIRTBINEE , MIBEERMEEWIndow LiH1TiEE.

» Devel space
fEcatkin RFMET KT | SETIFERTER— M devel X4k | BIORRmIFFRITIEER , LKA
BLENREFS  EAX LFRTROSLESTHUEHIBREMWMIEA., (BRBERZVIFERS
develPRIMEZEMHNG , XML ARARPTEER 7 —ERUERIFIT,

» catkin_simple
catkin_simple2— 1NHFXERF catkinfF i@ T EE , afLUREZA9CMakehS , (BERESFE
AEERIER. amenttB 2L 7 RUAYINEE , (BRI FEME=E,

» Building within a single CMake context
{EAcatkin_makean S EILA—RIEmIZFLIFIAFRIFTEI0ER , @275 | (BURFEHERGZAY
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(1-a): ROS1 remote

— L8

— LI

ROS1

ROS1

— L —

loop back

(1-c): ROS1 nodelet

=

"l---' --'."

(2-a): ROS2 remote

—CJE-

ROS2

—

G

(2-b): ROS2 local

— Lk

(2-c): ROS2 intra-p .

loop back
shared memory

- -

\.-\-. pass pointer

- -

==

(3-a): ROS bridge remote

—

—E—

ROS51

ROS2

(3-b): ROS bridge local

—JE—

“Exploring the Performance of ROS2"
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Table 4: Capabilities of ROS1 and/or ROS2 for each Data Transport
|| Initial los= | 256 [byte] 512 1K ---* 64K 128K 256K 512K 1M 2M 4M
(1-a) remote any v v v v v v v Al Al
ROS1 (1-b) local any v v v v v v
(1-c) nodelet none v v v v v v v v v v
Connext reliable none v v o W e A° A’ A° AT A"
. best-effort none v v 'y v v 'y Ny v Al oAl
(2-a) remote OvenSolice reliable none v v v v v v v v v v
pensp best-effort none v W o W W o v v Al oAl
FastRTPS none A a*ad a? a? A’ A% at a8
ROS2 Connext reliable none v W o ¥ A A’ A’ A*  aA®  af
} best-effort none v W o W W o v v AT al
(2-b) local OvenSolice reliable none v v v v v v v v v v
persp best-effort none v W o ¥ W o v v AT A2
FastRTPS none A* At a® a? a? A? A% atoat a8
(2-c) intra~process none v v v v v v v v v v
(3-a) remote Connext any v v v v v v v A' Al
ROSI to 2 ' OpenSplice any v v v v v v v Al Al
o (3-b) local Connext any v v v v v v v v Al al
| OpenSplice any v v v v v  f
(3-a) remote Connext any v v v v v v v AY Al
ROS2 to 1 ' OpenSplice any v v v v v Al Al Al al at
o (3-b) local Connext any v v v v v v v At atl
’ OpenSplice any v v v v v Ml Al Al At at
*: same behavior as 1 and 64 KB; v': data transport possible; Al: possible but missing the deadline; A?2: data loss possible;
Al: impossible due to a halt of process or too much data loss;
AZ: impossible with an error message (deficiency of additional configurations for large data);
A3: impossible with an error message (unsupported large data for the DDS implementation)
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What-ROS214RE

> FEFIEERNZSET  FNEEEEREN

> AE ERIDDSmERERM , BEEX , FE
RIEARERN B RiEARERNDDS ™ Mm

> QOSIRHT ZFMECEIEIN , RFFEREARRY
NAZSR  FEREGHES.

> ROSISELMIAEYE , ROS2EX—m R IR
> ROS2XIDDSHIZIFEIR , BiFHAK

> ROS2HRIRIE(KERE ( Alphahfia ) HA40
ROS1 , iRFFFAMER

DDS Vendors

Company and RMW
product name License impl. | Comments
t@ RTI commercial, | ¢ | stat.&dyn. impl.
r ' Connext research
B PrismTech | commercial, | « | onlyversion 6.4 is LGPL
b OpenSplice | LGPL
q TwinOaks | commercial -
® | CoreDX
i v
eProsima LGPL no supportfor
FastRTPS fragmentation yet
¢y | OSRF Apache 2 partial | small part of DDS only
FreeRTPS aiming for emb. devices
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How-ROS2[9222 (Beta2 i)

sudo apt-get update && sudo apt-get install curl
i%ﬁ?]l]ﬂﬁ curl http://repo.ros2.org/repos.key | sudo apt-key add —

4

sudo sh -c 'echo "deb http://repo.ros2.org/ubuntu/main xenial main™ > /etc/apt/sources.list.d/ros2-latest.list'

sudo apt-get update

b o
et sudo apt-get install ros-r2b2-*
ﬂ:iﬁ"‘“ [ source /opt/ros/r2b2/setup.bash J

________________________________________________________________________



http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
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http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.
http://repo.ros2.

org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main
org/ubuntu/main

[231 ros-r2b2-lifecycle 28.5 kB/53.0

xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
xenial/main
kB 54%]

How-ROS21)% 3% (Beta2 i A)

ros-r2b2-ceres-solver amdé4 1.12.0-2xenial-28170701-001306-0800 [759 kB]
ros-r2b2-cartographer amd64 0.1.0-3xenial-20170701-004440-0800 [825 kB]
ros-r2b2-cartographer-ros-msgs amd64 0.1.0-4xenial-20170705-113631-0800 [60.9 kB]
ros-r2b2-cartographer-ros amdé4 ©.1.8-4xenial-20170705-121055-0800 [1,056 kB]
ros-r2b2-class-loader amdé4 1.8.8-8xenial-20178701-051206-0800 [39.2 kB]
ros-r2b2-example-interfaces amd64 0.0.2-0xenial-20170705-111158-0800 [22.3 kB]
ros-r2b2-composition amdé64 0.0.2-1xenial-20170705-113151-0800 [119 kB]
ros-r2b2-demo-nodes-cpp amd64 ©.8.2-1xenial-20170705-114821-0800 [136 kB]
ros-r2b2-rclpy amd64 0.0.2-8xenial-20170705-112857-0800 [24.4 kB]
ros-r2b2-demo-nodes-py amd64 0.0.2-1xenial-20170705-114648-0800 [7,5960 B]
ros-r2b2-image-geometry amd64 1.12.4-2xenial-20170705-121740-0800 [27.7 kB]
ros-r2b2-depth-to-pointcloud amd64 ©.0.2-0xenial-20170705-122218-0800 [30.6 kB]
ros-r2b2-depthimage-to-laserscan amd64 1.0.7-3xenial-20170705-122219-0800 [48.0 kB]
ros-r2b2-diagnostic-msgs amd64 0.0.2-0xenial-20170705-113925-0800 [43.3 kB]
ros-r2b2-dummy-map-server amd64 0.0.2-1xenial-20170705-120049-0800 [18.1 kB]
ros-r2zb2-launch amd64 ©.8.2-8xenial-20178781-051229-0800 [18.2 kB]
ros-r2b2-ros2cli amd64 0.0.2-8xenial-20170705-121127-0800 [19.7 kB]
ros-r2b2-ros2pkg amd64 0.0.2-8xenial-20170705-121947-0800 [6,908 B]
ros-r2b2-ros2run amd64 0.8.2-8xenial-20176765-122300-0800 [5,482 B]
ros-r2b2-dummy-robot-bringup amd64 8.8.2-1xenial-20170705-123001-0800 [6,750 B]
ros-r2bz-dummy-sensors amdé64 0.0.2-1xenial-20170705-120113-0800 [27.3 kB]
ros-r2b2-examples-rclcpp-minimal-client amd64 6.8.2-2xenial-201708785-113615-0800 [18.4 kB]
ros-r2b2-examples-rclepp-minimal-composition amd64 ©.0.2-2xenial-201707605-115158-0800 [40.5 kB]
ros-r2b2-examples-rclepp-minimal-publisher amd64 ©.0.2-2xenial-20170705-115213-0800 [26.3 kB]
ros-r2bz-examples-rclcpp-minimal-service amdé4 0.0.2-2xenial-20170705-114626-0800 [13.6 kB]
ros-r2b2-examples-rclcpp-minimal-subscriber amd64 0.8.2-2xenial-281787085-115416-0808 [29.9 kB]
ros-r2b2-examples-rclepp-minimal-timer amd64 0.0.2-2xenial-20170705-120149-0800 [10.9 kB]
ros-r2b2-examples-rclpy-minimal-client amd64 ©.08.2-2xenlal-20170705-114726-0800 [5,258 B]
ros-r2b2-examples-rclpy-minimal-publisher amd64 ©.0.2-2xenial-20170705-115624-0800 [5,456 B]
ros-r2b2-examples-rclpy-minimal-service amd64 0.0.2-2xenial-20170705-114903-0800 [4,632 B]
ros-r2b2-examples-rclpy-minimal-subscriber amd64 0.0.2-2xenial-20170705-115657-0800 [4,862 B]
ros-r2b2-image-tools amd64 ©0.08.2-1xenial-20170705-115517-0800 [50.7 kB]
ros-r2b2-intra-process-demo amd64 ©.8.2-1xenial-20170705-115520-0800 [94.6 kB]
ros-r2b2-joy amd64 1.11.8-2xenial-20170705-120431-0800 [22.3 kB]
ros-r2b2-tinyxml-vendor amd64 0.0.2-0xenial-20170701-050838-08060 [2,832 B]
ros-r2b2-urdfdom-headers amd64 1.0.0-1xenial-20170701-051045-0800 [11.2 kB]
ros-r2zb2-urdfdom amd64 ©.3.8-5xenilal-20170701-051421-0800 [72.4 kB]
ros-r2b2-urdf amdé4 1.12.7-5xenial-20170701-852921-0800 [16.5 kB]
ros-r2b2-kdl-parser amd64 1.12.7-5xenial-20170701-053250-0800 [18.0 kB]
ros-r2b2-launch-testing amd64 0.0.2-8xenial-208176701-851549-0800 [5,590 B]
ros-r2zb2-lifecycle-msgs amd64 ©.8.2-8xenial-2017087085-111201-0800 [58.6 kB]
ros-r2b2-rcl-lifecycle amd64 0.0.2-0xenial-20170705-112748-0800 [16.3 kB]
ros-r2b2-rclepp-lifecycle amd64 8.8.2-0xenial-201707605-113208-0800 [43.8 kB]
ros-r2b2-lifecycle amd64 0.0.2-1xenial-20170705-122348-0800 [53.0 kB]

29.2 kB/s 1min 3sfi
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~ install ros-r2b2-
ros-r2b2-actionlib-msgs
ros-r2b2-amcl
ros-r2zb2-ament-clang-format
ros-r2b2-ament-cmake
ros-r2b2-ament-cmake-auto
ros-r2b2-ament-cmake-clang-format
ros-r2b2-ament-cmake-copyright
ros-r2b2-ament-cmake-core
ros-r2b2-ament-cmake-cppcheck
ros-r2b2-ament-cmake-cpplint
ros-r2b2-ament-cmake-export-definitions
ros-r2b2-ament-cmake-export-dependencies

ros-r2b2-ament-cmake-export-include-directories

ros-r2b2-ament-cmake-export-interfaces
ros-r2b2-ament-cmake-export-libraries
ros-r2b2-ament-cmake-export-link-flags
ros-r2b2-ament-cmake-flake8
ros-r2b2-ament-cmake-gmock
ros-r2b2-ament-cmake-gtest
ros-r2b2-ament-cmake-include-directories
ros-r2b2-ament-cmake-libraries
ros-r2b2-ament-cmake-lint-cmake
ros-r2b2-ament-cmake-nose
ros-r2b2-ament-cmake-pep257
ros-r2b2-ament-cmake-pep8
ros-r2b2-ament-cmake-pyflakes
ros-r2b2-ament-cmake-python
ros-r2b2-ament-cmake-ros
ros-r2b2-ament-cmake-target-dependencies
ros-r2b2-ament-cmake-test
ros-r2b2-ament-cmake-uncrustify
ros-r2b2-ament-copyright
ros-r2b2-ament-cppcheck
ros-r2b2-ament-cpplint
ros-r2b2-ament-flakes
ros-r2b2-ament-index-cpp
ros-r2b2-ament-index-python
ros-r2b2-ament-lint-auto
ros-r2b2-ament-lint-cmake
ros-r2b2-ament-1lint-common
ros-r2b2-ament-package
ros-r2b2-ament-pep257
ros-r2zb2-ament-pep8
ros-r2b2-ament-pyflakes

(Beta2kR &)

ros-r2b2-console-bridge
ros-r2b2-demo-nodes-cpp
ros-rzb2-demo-nodes-py
ros-rzbz-depthimage-to-laserscan
ros-r2b2-depth-to-pointcloud
ros-r2b2-diagnostic-msgs
ros-rzbz-dummy-map-server
ros-rzb2-dummy-robot-bringup
ros-r2b2-dummy-sensors
ros-r2b2-example-interfaces
ros-rzbz-examples-rclcpp-minimal-client
ros-r2b2-examples-rclcpp-minimal-composition
ros-r2b2-examples-rclcpp-minimal-publisher
ros-r2b2-examples-rclcpp-minimal-service
ros-rzbz-examples-rclcpp-minimal-subscriber
ros-r2b2-examples-rclcpp-minimal-timer
ros-r2b2-examples-rclpy-minimal-client
ros-r2b2-examples-rclpy-minimal-publisher
ros-rzbz-examples-rclpy-minimal-service
ros-r2b2-examples-rclpy-minimal-subscriber
ros-r2b2-fastcdr

ros-r2b2-fastrtps
ros-r2b2-fastrtps-cmake-module
ros-r2zb2-geometry-msgs
ros-r2b2-gmock-vendor
ros-r2b2-gtest-vendor
ros-rzbz-image-geometry
ros-r2b2-image-tools
ros-r2b2-intra-process-demo

ros-rzbz-joy

ros-rzb2-kdl-parser

ros-r2b2-launch

ros-r2b2-launch-testing
ros-rzbz-lifecycle
ros-rzbz-lifecycle-msgs
ros-rzb2-map-server

ros-r2b2-nav-msgs

ros-r2b2-orocos-kdl
ros-rzb2-osrf-pycommon
ros-r2b2-pcl-conversions
ros-r2b2-pendulum-control
ros-rzb2-pendulum-msgs
ros-rzb2-poco-vendor
ros-r2b2-python-cmake-module

ros-r2b2-robot-state-publisher
ros-r2b2-rosi-bridge
ros-r2b2-ros2cli

ros-r2b2-ros2msg
ros-r2b2-ros2node
ros-r2b2-ros2pkg

ros-r2b2-ros2run
ros-r2b2-ros2service
ros-r2b2-ros2srv
ros-r2b2-ros2topic
ros-r2b2-rosidl-cmake
ros-r2b2-rosidl-default-generators
ros-r2b2-rosidl-default-runtime
ros-r2b2-rosidl-generator-c
ros-rzb2-rosidl-generator-cpp
ros-r2b2-rosidl-generator-dds-idl
ros-r2b2-rosidl-generator-py
ros-r2b2-rosidl-parser
ros-r2b2-rosidl-typesupport-c
ros-r2b2-rosidl-typesupport-cpp
ros-r2b2-rosidl-typesupport-interface
ros-r2b2-rosidl-typesupport-introspection-c
ros-r2b2-rosidl-typesupport-introspection-cpp
ros-r2b2-ros-workspace
ros-r2b2-rttest
ros-r2b2-sensor-msgs
ros-rzb2-shape-msgs
ros-r2b2-sros2

ros-r2b2-std-msgs
ros-r2b2-std-srvs
ros-r2b2-stereo-msgs
ros-r2b2-teleop-twist-joy
ros-r2b2-teleop-twist-keyboard
ros-r2b2-test-communication
ros-r2b2-test-rclcpp

ros-r2bz2-tf2

ros-r2b2-tf2-eigen
ros-r2b2-tf2-geometry-msgs
ros-rzb2-tf2-msgs
ros-r2b2-tf2-ros
ros-r2b2-tinyxml-vendor
ros-r2b2-tlsf

ros-rzb2-tlsf-cpp
ros-r2b2-topic-monitor

bl 41 i @
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________________________________________________

ROS2Ian SEERN source /opt/ros/r2b2/setup.bash

________________________________________________

> ~ --help
usage: ros2 [-h] Call ‘ros2 <command= -h° for more detailed usage.

ros2 is an extensible command-line tool for ROS 2.

optional arguments:
-h, --help show this help message and

|Commands:
daemon Various daemon related sub-commands
msg Various msg related sub-commands
node Various node related sub-commands
pkg Various package related sub-commands
run Run a package specific executable
security Various security related sub-commands
service Various service related sub-commands
srv Various srv related sub-commands
topic Various topic related sub-commands

Call ros2 <command> -h" for more detailed usage.

~————

el Y fiE x
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ros2 topic echo /chatter

- o~ topic pub /chatter std_msgs/String "data: Hello world topic echo fchatter
publisher: beginning loop : Hello world
publishing std msgs.msg.String(data='Hello world')

: Hello world
publishing std msgs.msg.String(data='Hello world')

: Hello world
publishing std msgs.msg.String(data='Hello world')

: Hello world
publishing std msgs.msg.String(data='Hello world')

: Hello world
publishing std msgs.msg.String(data='Hello world"')

: Hello world
publishing std msgs.msg.String(data='Hello world')

: Hello world
publishing std msgs.msg.String(data='Hello world')

: Hello world
publishing std msgs.msg.String(data='Hello world')

: Hello world
publishing std msgs.msg.String(data='Hello world’')

: Hello world
publishing std msgs.msg.String(data='Hello world')

: Hello world
publishing std msgs.msg.String(data='Hello world')

: Hello world

* ros2 topic == rostopic (ROS1)
e ros2 node == rosnode (ROS1) e |ist
e Jist * pub

ERY * echo I o @

Algalaxy
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Publisher ros2 run demo_nodes_cpp talker
Subscriber ros2 run demo_nodes_cpp listener

ros2 run demo_nodes_cpp listener

[Hello World: 68]
[Hello World: 69]
[Hello World: 70]
[Hello World: 71]
[Hello World: 72]
[Hello World: 73]
[Hello World: 74]
[Hello Worlad:
[Hello World:
[Hello World:
[Hello World:
[Hello World:
[Hello World:
[Hello World:
[Hello Worlad:
[Hello World:
[Hello World:
[Hello World:
[Hello World:
[Hello World:
[Hello World:
[Hello World:
[Hello World:

'Hello World:
'Hello World:
'"Hello World:
'Hello World:
'Hello World:
'Hello World:
'Hello World:
'Hello World:
'Hello World:
'Hello World:
'Hello World:
'Hello World:
'Hello World:
'Hello World:
'Hello World:
'Hello World:
'Hello World:
'"Hello World:
'Hello World:
'Hello World:
'Hello World:
'Hello World:
'Hello World:
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QUEIVEE § [ mkdir -p ~/ros2_ws/src }

¥

cd ~/ros2_ws

elzBIhEe [ sudo apt-get update }

sudo apt-get install ros-r2b2-*

gﬁi% [ ament build }

ros2_ws

¥ Home ros2_ws

® Recent
r Home

[ Desktop

>

i Nioaunlaade Bl 0 i x
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devel

™ Home catkin_ ws devel

Places
© Recent :
A Home include
[ Desktop
+ Downloads
i Trash

develX{4¥ ( ROS1)

setup.bash setup.sh

Devices #1/us
F s
# Sof

_setup_util.py

) Compukter

Network

© Recent

Y Home =l

i oot install3Z{43E ( ROS2 )

¥ Downloads e ﬁ'

_ = =

W) Trash local_setup.sh local_setup.zsh _order_packages.
¢ Nebtwork Py

[ 102 GB Volume

® 121GB Vvolume setup.bash setup.sh setup.zsh

Kl 57 i x
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#include <iostreams>
#include <memory=

#include "rclcpp/rclcpp.hpp”
#include "std msgs/msg/string.hpp"

int main(int argc, char * argv[])

{
J/fros::init(argc, argv, "talker");
rclepp::init(argc, argv);

//ros::NodeHandle n;
auto node = rclcpp::node::Node::make_shared("talker");

rmw_gos_profile_t custom_qos_profile = rmw_qos_profile_default;
custom_gos_profile.depth = 7;

J//ros::Publisher chatter_pub = n.advertise<std msgs::5tring=("chatter", 1000);
auto chatter_pub = node-=create_publisher<std_msgs::msg::String=("chatter"”, custom_qos_profile);

J//ros::Rate loop_rate(10);
rclcpp::WallRate loop_rate(2);
auto msg = std::make_shared<std msgs::msg::String=()};
auto 1 = 1;
J/fwhile (ros::ok())
while (rclcpp::ok()) {

msg->data = "Hello World: " + std::to_string(i++);

std::cout << "Publishing: '" << msg->data << "'" << std::endl;

//chatter_pub.publish(msg);
chatter_pub->publish(msg);

J//ros::spinOnce();
rclcpp::spin_some(node);

//loop_rate.sleep();
loop_rate.sleep();

o - EREWRFROSIMISCIAPI N

} Algalaxy
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#include <iostream=
#include <memory=

#include "rclecpp/rclcpp.hpp”
#include "std msgs/msg/string.hpp"”

//void chattercCallback(const std msgs::String::ConstPtr& msg)
void chatterCallback(const std msgs::msg::String::SharedPtr msg)

{
std::cout << "I heard: [" << msg-=data << "]" << std::endl;
}
int main(int argc, char * argv[])
{
J//ros::init(argc, argv, "listener");
rclepp::init(argc, argv);
//ros::NodeHandle n;
auto node = rclcpp::Node::make shared("listener");
J//ros::Subscriber sub = n.subscribe("chatter", 1000, chatterCallback);
auto sub = node-=create_subscription<std msgs::msg::String=(
"chatter", chattercCallback, rmw_gos_profile_default);
J/ros::spin();
rclcpp::spin(node); e S
N o0~ 4 = SRel
| \ > |
| ERRIITROSINSIAP | —
) .
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> ROS2HRIAPIFHELROS1H RS THAHIZEM, , ROS2ZHAZEROSIHER FHiFth
R, METENImnRLT,
FFROS2AJAPLRER , AJLASZAPIN S : http://docs.ros2.org/betal/api/rclcpp/index.html

> FEHRTEZC++A9%Y |, Ekilauto. make _sharedZ:,

> JAIANTQoSHLE , M\ EiBRMEEF |, FHATTLABRIQoSERIARIALE
rmw_qos_profile_default , MpEtalkerZQoSAdepthfc&EiRE N 7" .

> (CRERRRZRIEIA R SROS 1R /IEIIAY,


http://docs.ros2.org/beta1/api/rclcpp/index.html

usercode.cpp

|

roscpp

usercode.py

|

rospy

\ o~

UDPROS

TCPROS

How-FE{ROSEILIENIEL

usercode.cpp usercode.c usercode.py
rclcpp rclc rclpy

\/

ROS 2 Middleware API

e

Opensplice

FreeRTPS

etc.

K il 49 fiE
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cmake minimum_required(VERSION 3.5)

project(demo_nodes_cpp)

# Default to C++14

if(NOT CMAK E_CXX_STANDARD)
set( CMAKE_CXX_STANDARD 14)

endif()

1f(CMAKE_COMPILER_IS_GNUCXX OR CMAKE_CXX_COMPILER_ID MATCHES "Clang")
add_compile_options(-Wall -Wextra -Wpedantic)
endif()

find_package(ament_cmake REQUIRED)
find_package(rclcpp REQUIRED)

find_package(std_msgs REQUIRED) CMakeListsS‘Z{fFE’\EEf')EEZIKE’Q

function(custom_executable target)
add_executable(S{target} src/S{target}.cpp)
ament_target_dependencies(S{target}
"rclcpp”
"std _msgs")
install(TARGETS S${target}
DESTINATION 1ib/${PROJECT_NAME})
endfunction()

# Tutorials of Publish/Subscribe with Topics
custom_executable(talker)
custom_executable(listener)

ament_package() [{Ii“lg’l?ﬁaﬁl;%
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(<)l hcx@hex-pc: ~fros2_ws
- ros2_ws build

# Topological order

- demo_nodes_cpp

Process package 'demo_nodes cpp' with context:

source_space => fhome/hcx/ros2_ws/src/demo_nodes_cpp
build_space == fhome/hcx/ros2_ws/build/demo_nodes_cpp
install_space /home/hcx/ros2_ws/install
make flags -j8, -ls
build_tests

+++ Building 'demo_nodes_cpp'
Running cmake because arguments have changed.
==> '. [home/hcx/ros2 ws/build/demo_nodes_cpp/cmake build.sh && fusr/bin/cmake [home/hcx/ros2 ws/src/demo_nodes cpp -DBUILD TEST
ING=0 -DCMAKE_INSTALL_PREFIX=/home/hcx/ros2_ws/install' in '/home/hcx/ros2_ws/build/demo_nodes_cpp'
-- The C compiler identification is GNU 5.4.0
The CXX compiler identification is GNU 5.4.0
Check for working C compiler: Jfusr/bin/cc
Check for working C compiler: fusr/binfcc -- works
Detecting C compiler ABI info
Detecting C compiler ABI info - done
Detecting C compile features
Detecting C compile features - done
Check for working CXX compiler: Jfusr/bin/c++
Check for working CXX compiler: Jfusr/bin/c++ -- works
Detecting CXX compiler ABI info
Detecting CXX compiler ABI info - done
Detecting CXX compile features
Detecting CXX compile features - done
Found ament_cmake: 0.8.2 (/opt/ros/r2b2/share/ament_cmake/cmake)
Found PythonInterp: fusr/bin/python3 (found suitable wversion "3.5.2", minimum required is "3")
Using PYTHON_EXECUTABLE: fusr/bin/python3
Found example_interfaces: 0.0.2 (/opt/ros/r2b2/share/example_interfaces/cmake)
Found rclcpp: 0.0.2 (/opt/ros/r2b2/share/rclcpp/cmake)
Found rmw_implementation_cmake: 0.0.2 (/opt/ros/r2b2/share/rmw_implementation_cmake/cmake)
Using RMW implementation 'rmw_fastrtps_cpp' as default
Found rmw_fastrtps_cpp: 0.0.2 (J/opt/ros/r2b2/share/rmw_fastrtps_cpp/cmake)
Found fastrtps_cmake module: 0.0.2 (/opt/ros/r2b2/share/fastrtps_cmake module/cmake)
Found FastRTPS: [opt/ros/r2b2/include
Found sensor_msgs: 0.08.2 (/opt/ros/r2b2/share/sensor_msgs/cmake)
Configuring done
Generating done
Build files have been written to: /home/fhcx/ros2_ws/build/demo_nodes_cpp
==> ', [home/hcx/ros2_ws/build/demo_nodes cpp/cmake build.sh && /fusr/bin/make -j8 -18' in '/home/hcx/ros2 ws/build/demo_nodes cp

[ 75%] Linking CXX executable talker

100%] Linking CXX executable listener Algalaxy
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demo_nodes_cpp

fitHome ros2 ws install lib demo_nodes_cpp

© Recent FJFinstal FRYIIDIZ(FSE |, Bia]
L @ @ RERIEINAY BT T3S

listener talker

[m Desktop

o

Jlistener

demo_nodes_cpp

heard: [Hello World:
heard: [Hello World:
heard: [Hello World:
heard: [Hello World:
heard: [Hello World:

- demo_nodes_cpp -
I
|
|
I
|
I heard: [Hello World:
I
|
i

Publishing: 'Hello World:
Publishing: 'Hello Worla:
Publishing: 'Hello World:
Publishing: 'Hello World:
Publishing: 'Hello World:
Publishing: 'Hello World:
Publishing: 'Hello World:
Publishing: 'Hello World:
Publishing: 'Hello World:
Publishing: 'Hello World:

[ QS Y I N
[ Q= Yy N

o0 =]

heard: [Hello World:
heard: [Hello World:
heard: [Hello World:

00 =~
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ROS 2 ROS 1
e New features e Plenty of tools
e Superior communication e Existing funtionality

< node )‘ : >< node )

K il 49 fiE
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Dynamic Bridge

ROS 2 publis@ @ 1 subscr@
= )

—| image image

check available topics:
get topic name and topic type

K il 49 fiE
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roscpp_tutorials talker
[1506220650.680806777]: hello world
[15002206560.781011859]: hello world
[1500220650.880945139]: hello world
[15002206560.981026910]: hello world
[15088220651.081030518]: hello world
[15608220651.181030958]: hello world
[1506220651.281038299]: hello world
[1508220651.381034276]: hello world
[1500220651.481031793]: hello world
[1508220651.580940396]: hello world
[1500220651.681032003]: hello world
[1508220651.781034615]: hello world
[1500220651.881032739]: hello world
[15088220651.980902592]: hello world
[15608220652.080890829]: hello world
[1500220652.180896328]: hello world
[1508220652.280894346]: hello world
[1500220652.380895672]: hello world
[1500220652.481027241]: hello world
[1500220652.581028023]: hello world
[15600220652.681031831]: hello world
[1500220652.781026133]: hello world
[1560220652.881025061]: hello world
hcx@hex-pe: ~fros2_ws
ros2_us run rosl_bridge dynamic_bridge T run demo_nodes_cpp listener
created 1to2 bridge for topic '/chatter' with ROS 1 type 'std_msgs/String' and R : [hello world 64]
0S 2 type 'std_msgs/string’ : [hello world 65]
Passing message from ROS to ROS [hello world 66]
Passing message from ROS to ROS [hello world 67]
Passing message from ROS to ROS [hello world 68]
Passing message from ROS to ROS [hello world 69]
Passing message from ROS to ROS [hello world 76]
Passing message from ROS to ROS [hello world 71]
Passing message from ROS to ROS [hello world 72]
Passing message from ROS to ROS [hello world 73]
Passing message from ROS to ROS [hello world 74]
Passing message from ROS to ROS [hello world 75]
Passing message from ROS to ROS [hello world 76]
Passing message from ROS to ROS [hello world 77]
Passing message from ROS to ROS [hello world 78]
Passing message from ROS to ROS [hello world 79]
Passing message from ROS to ROS [hello world 80]
Passing message from ROS to ROS [hello world 81]
Passing message from ROS to ROS [hello world 82]
Passing message from ROS to ROS [hello world 83]
Passing message from ROS to ROS [hello world 84]
Passing message from ROS to ROS [hello world 85]
Passing message from ROS to ROS [hello world 86]

Press Ctrl-C to interrupt
Done checking log file disk usage. Usage is <1GB.

1

ROS1 Master

started roslaunch server http://hcx-pc:43243/
ros_comm version 1.12.7

VRN A WNEQ

PARAMETERS
* [rosdistro: kinetic
* [rosversion: 1.12.7

NODES

auto-starting new master
process[master]: started with pid [3291]
ROS_MASTER_URI=http://hcx-pc:11311/

setting /run_id to 2ca5f52e-6a3e-11e7-8f8a-aczb6e5dcc85
process[rosout-1]: started with pid [3304]
started core service [/rosout]

S P A A A P P e e e e e e e e e e e e e e
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ROS1 Master
rosl bridge
Service server
Service client

PARAMETERS =+ ros2_ws roscpp_tutorials add two ints server

* [rosdistro: kinetic [ INFO] [1500221752.680308596]: request: x=2, y=3

* [rosversion: 1.12.7 [ iNFD] [1500221752.680355306] : sending back response: [5]
ACk

NODES -+ ros2_ws []

auto-starting new master
process[master]: started with pid [3291]
ROS_MASTER_URI=http://hcx-pc:11311/

setting /run_id to 2ca5f52e-6a3e-11e7-8fBa-ac2b6e5dccB5
process[rosout-1]: started with pid [3304]
started core service [/rosout]
(o ] hcx@hex-pc: fopt/ros/r2b2/lib/demo_nodes_cpp

- ros2_ws run rosl bridge dynamic_bridge - demo_nodes_cpp
Created 2 to 1 bridge for service fadd two ints Result of add two ints: 5
Failed to read a response from a service server - demo_nodes_cpp |
Failed to look up /fadd_two_ints_server/set_logger_level
Failed to look up fadd two ints
Removed 2 to 1 bridge for service fadd_two_ints
ACsignal handler(2)

ros2_ws

H il % ik x
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E'\ZE Summarize

> ROS1EMIN = ATUERISESLNE | B EEFE—EERME
> ROS2ANZEROSIAYFHERNR , M 2EEMERIEFTIRIT
> BRIROSHTHAMER | AN ERIROS]

SISt
v http://robots.ros.org/

v' http://design.ros2.org/articles/why ros2.html

v' https://github.com/ros2/examples

v' http://www.guyuehome.com

Kl 7 fig w
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http://robots.ros.org/
http://design.ros2.org/articles/why_ros2.html
https://github.com/ros2/examples
http://www.guyuehome.com/

Thank you




