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FI (IO ULTHSD

« I—=ZFI)LeF UK 2DRNT, TNENTFLZET
- ROS 1IBIBDRESNIZY —ZFILTRET LR T IZZ
— ROS 1/2BRIBIRET B E ST EBL ZENBNTY

# HhRE (CHhR)DET # BB 5t & (PythonhR)DELT
$ ros2setup $ ros2setup
$ ros2 run demo nodes_cpp talker $ ros2 run demo nodes_py listener

— & T(LCtrl+CTYd

. JEm == ROS_DOMAIN_ID
o -I-]:I:)SE; " iﬁgfi;t§%1|51;l¢i15; (:r\J//'-IE)iEiESI’]I‘(:i) F{(:)E; zziﬁi{gg gﬁgrgi;éi
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129 ”

130 function ros2setup() { ' }E’Ejﬁiﬁé@iﬁiﬁgg

131  export CHOOSE_ROS_DISTRO=dashing

132  source /opt/ros/${CHOOSE_ROS_DISTRO}/setup.bash

133  #export ROS_DOMAIN_ID=42

134 } FES

135 alias ros2setup=ros2setup

ROS_LOCALHOST_ONLY=1

DDSiE{E % localhostN (CFRTE
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FI (IO ULTHSD

takase@takase-VirtualBox: ~
takase@takase-VirtualBox: ~ 75x45 a
takase@takase-VirtualBox: takase@takase-VirtualBox:~
$ ros2setup $ ros2setup

takase@takase-VirtualBox: takase@takase-VirtualBox:~
run demo_nodes_cpp talker $ ros2 run demo_nodes_py listener
[talker]: Publishing: 'Hello W [INFO] [listener]: I heard: [Hello

[ : Publishing: 'Hello W listener]: heard:

: Publishing: 'Hello W listener]: heard:
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: Publishing: 'Hello W listener]: heard:

r]: Publishing: 'Hello W listener]: heard:

: Publishing: 'Hello W listener]: heard:

: Publishing: 'Hello W listener]: heard:

: Publishing: 'Hello W listener]: heard:

takase@takase-VirtualBox: ~ 76x45
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ros2 1V >R
Tk

run J—RMD3ET

pkg )\ —S DA R EBEIRFRR create, list, prefix, executables
node J—ROIBEHRER info, list

topic NEwIDIRVEL [BERFTRR pub, echo, info, list, &

msg Ayt —SBIDFIRFR< list, show, package, packages
service Y—EXDEENEFHRER call, list

Srv H—EABDBEERTRR list, show, package, packages
action 733> DIRELIBERTRR send_goal, info, list, show

component > m—%>hDIEVELIEHRZER standalone, load, list, types, &
lifecycle FJ1T14I)\DORIELIBIRZRR  get, set, list, nodes
param I\ X—=HDIREEIBIRFTR get, set, delete, list
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https://github.com/takasehideki/ros_study/tree/4

D—D ANR—ADELTE

e colconF I —2 AR—RXDVERK EESTE

# ROS 2 D&Shll’lgd) RIF A AE I L/L\Q—:j') L%
$ ros2setup \ < TTMCWE
# =D ANR—ART 1 LT ~JDIER

$ mkdir -p ~/ros2_ws/src

# D—DAR=ZAABT 1 LT NUNDEH)
$ cd ~/ros2 ws/

# ) — 7 ANR—ADVERK

$ colcon build

# O — D ANR—ADRIBHTE

$ source install/local setup.bash

\
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INY o —DVERY

o topicB{E/\w o —= pubsub_topic DYERY
# )\ o —=DVERK

$ cd ~/ros2_ws/src
$ ros2 pkg create pubsub topic --dependencies std msgs rclepp

— 5515|&X : ROS2Y > RDIETE
— 5525125 : ros2 pkgD1#{E (create, executables, list, prefix)
— 35|80 Rk 9B/ \wo—=%
— EB45|EUUP% : ros2 pkg createlCAITBREDA T >
v --dependencies: &7 9 D/ \w o —>DIEE (EE4H])
v’ --description: /\w 4 —=D3aRBAD R
v --license: /\wo—=DS511>2X
v --maintainer-name: /\w 4o — DS - EIEE DR
VIRERE, , ,

&OG’N’% —Ea >

N e\
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INY T —SDNTE

« package.xml : J\wo —ZIEHRDEER T 7 1)L
— )\ —2DRIEEER

1 <?xml version="1.0"7>

2 <?xml-model href="http://download.ros.org/schema/package_format3.xsd" schematypens="
http://www.w3.0rg/2001/XMLSchema" 7> =
<package format="3"> ‘EE

- N

<name>pubsub_topic</name>

<description>TODO: Package description</description>

<maintainer email="takase@i.kyoto-u.ac.jp">takase</maintainer> EE;\L-F\ L/taj-as L/ J: 5

<license>TODO: License declaration</license>

3
4
. . ’|
2 <version>0.0.0</version> 3-5/\/ (l:_ |ﬁ$l§€
:

B LRk 2 4-2
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INY T —SDNTE

« package.xml : J\wo —ZIEHRDEER T 7 1)L
- EJL RY—)LDIETE 477/ W o —ZDIEER

10
11
12
13
14
15
16
17
18
19
20

<buildtool_depend>ament_cmake</buildtool_depend>

<depend>std_msgs</depend>
<depend>rclcpp</depend>

<test_depend>ament_lint_auto</test_depend>
<test_depend>ament_lint_common</test_depend>

<export>
<build_type>ament_cmake</build_type>
</export>

21 </packages

— TIPS: <depend></> (X FE 3 D& FENRD

<build_depend></> : EJLRICHEKFETD/\vF—=>
<test_depend></> :FXBMIC~
<exec_depend></> : E{THF(C~

11



INV T —0DE8TE

o CMakelLists.txt : cmakeFHDERTE T 7 1)L

— cmake/\—=3> EN\wH—24
1 cmake_minimum_required(VERSION 3.5)
2 project(pubsub_topic)

— :I//\/I’j@ﬂ'jzfl S FEDIEE

# Default to C99

if(NOT CMAKE_C_STANDARD)
set(CMAKE_C_STANDARD 99)

endif(Q)

# Default to C++14

if(NOT CMAKE_CXX_STANDARD)
set (CMAKE_CXX_STANDARD 14)

endif(Q)

if(CMAKE_COMPILER_IS_GNUCXX OR CMAKE_CXX_COMPILER_ID MATCHES "Clang™)
add_compile_options(-Wall -Wextra -Wpedantic)
endif(Q)

- &F) W —CDEER

18 # find dependencies

19 find_package(ament_cmake REQUIRED)
20 find_package(std_msgs REQUIRED)

21 find_package(rclcpp REQUIRED)

KYOTO UNIVERSITY
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\vIr—S0DRET

o topicEE/\Wv T —>0DER
~ ROS 1YV—ZAN'SHEL TN ZTET, APIDELVREZZR

# ) — X% ROS 1Mpubsub_topic/H> TE —

$ cd ~/ros2 ws/src/pubsub topic/src
$ cp ~/catkin_ws/src/pubsub _topic/src/* .

— IRR—=PUBE(CIED THREE

— F2lE, EZREITEEDED
https://qithub.com/takasehideki/ros study/commit/b7eedf
9390d86ba0633db42abcb9323172e28175

v ROS 1EDAPIET O S = TR IAILDENDND
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https://github.com/takasehideki/ros_study/commit/b7ee4f9390d86ba0633db42abcb9323172e28175

NV —S DRI

o CMakelLists.txt DFREE
— J—ROETI7AINZGE—RT7A)LELDIETE
_ 177 Cy o — SIBRO TR

23 add_executable(talker src/talker.cpp)
24 ament_target_dependencies(talker rclcpp std_msgs)

25 add_executable(listener src/listener.cpp)
26 ament_target_dependencies(listener rclcpp std_msgs)
27

~ J—RODETFTI7AILDA > A S—=)LDIER
v devel spaceDEpk (EJLREH T 7LDV I KNI D)

27
28 install(TARGETS
29 talker

30 listener
31 DESTINATION 1ib/${PROJECT_NAME}

e PN 4-3
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talker.cpp®=E3= & %

e AT LENES

— rclepp: ROS 2 Client Library for C++

— chrono: C++110OEEI 1 -1 UF+
v ROS 2 rclcppTlEC++ 11/ 148%EEDFERRFI A 2 #E 32
v C++17, 20[CBXIHFIE

28 // %Tag(ROS_HEADER)%

29 #include "rclcpp/rclcpp.hpp"

30 // %EndTag(ROS_HEADER)%

31 // %Tag(MSG_HEADER)%

32 #include "std_msgs/msg/string.hpp"
33 // %EndTag(MSG_HEADER)%

34

35 #include <iostream>

36 #include <chrono>

37 using namespace std::chrono_literals;

38

39 /**

40 * This tutorial demonstrates simple sending of messages over the ROS system.
41 */

42 int main(int argc, char **argv)

FII P 4-3
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talker.cppdD=E=

= & fiaht

- ROSEEDPHHIL

54 // %T g(INIT)%

55 rclecpp::init(argc, argv);
56 // %E dTa g(INIT)%

« ROS/ — RDERKE /) — FOZFITLT

63 // %Tag(NODEHANDLE)%
64 auto n = rclcpp::Node: :make_shared("talker");
65 // %EndTag(NODEHANDLE)%

66

~IREE ) — ROWERE LRI 4 (C
— ) —REHBESATJZVUEUTEEL,

B — RzRE—JOEXAIC
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talker.cpp®EE= & figsh

« HRE /—REULTREY OIS
v auto (CKO>CENBEIHERSNTLD
B15|1E BBk bEY IS
— 58251#% : QoSdDDepth (History*+1—dH - X)
v ROS 1TIEAYVEZ—2F31—-DH X

84 // %Tag(PUBLISHER)%

85 auto chatter_pub = n->create_publisher<std_msgs::msg::String>("chatter", 1000);
86 // %EndTag(PUBLISHER)%

o L—TEHADKTE
— chronol(C K DR E IR
— ROS 1 & [EfRICBUETOIEETRIEE (HZE i)

88 // %Tag(LOOP_RATE)%

89 rclcpp::WallRate loop_rate(100ms);

90 // %EndTag(LOOP_RATE)%

| O »
e B PN 4-3
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talker.cpp®EE= & figsh

 )L—=TEHNT MEDER (J— RETHIEEN)

96 // %Tag(ROS_OK)%
97 auto count = 0;

98 while (rclcpp::0k(Q))
99 {
100 // ¥EndTag(ROS_OK)%

« BLERDODAY - DRIEE SRR
— C++11BI4X CHARAY (CRUZS

104 // %Tag(FILL_MESSAGE)%

105 std_msgs::msg: :String msg;

106

107 std::stringstream ss;

108 ss << "hello world " << std::to_string(count);
109 msg.data = ss.strQ);

110 // %¥EndTag(FILL_MESSAGE)%

o AWt —DO0KRR
— J—RBHRBEOTITEETND

112 // %Tag(ROSCONSOLE)%
113 RCLCPP_INFO(n->get_logger(), "%s", msg.data.c_str());

114 // %EndTag(ROSCONSOLE)%

| @Jwvm N =
- K 4-3 18
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talker.cpp®d3E3 = & ffsH

~w
ytZ—DHIhR
Ay =~
122 // %Tag(PUBLISH)%
123 chatter_pub->publish(msg);

124 // %EndTag(PUBLISH)%

e =)L)\ OBEEDIEITEEDANT NMFE (1[BldDd7)

127 rclcpp: :spin_some(n);
128 // %¥EndTag(SPINONCE)%

o SXIESNIZREDORBRRGFS

130 // %Tag(RATE_SLEEP)%
131 loop_rate.sleep();

132 // ¥EndTag(RATE_SLEEP)%
133 ++count;
134

« ROS 2DFE1T2R T

136 rclcpp::shutdown();
137 return 0;

138 }
139 // %EndTag(FULLTEXT)%

o o Vf@m/ N
< < ,I i N —
O(/ DED

</ KYOTO UNIVERSITY
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listener.cpp®EE& & figsh

ROS_/ — RDIZHDAN — biRA 2 F 2 R
— JRDRA I \DFEIEEHE T R 25

28 // %Tag(FULLTEXT)%
29 #include "rclcpp/rclcpp.hpp”
30 #include "std_msgs/msg/string.hpp"

31
32 rclcpp::Node: :SharedPtr n = nullptr;
33

— \ *&

1—)L)\wy DRZIDES:
37 // %Tag(CALLBACK)%
38 void chatterCallback(const std_msgs::msg::String::SharedPtr msg)
39 {
40 RCLCPP_INFO(n->get_logger(), "I heard: [%s]", msg->data.c_str());
41 }
42 // %EndTag(CALLBACK)%

ROSIRIZDHIERL
56 rclcpp::initCargc, argv);

ROS/" ' I\OD*_ESZt/__— H%ﬁ"]'ﬁw

62 vy

63 n = rclcpp::Node: :make_shared("listener");

o o Vf@m/ N
< < ,I i N —
O(/ DED
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listener.cpp®EE& & figsh

 BEE / —REULTHREYD(TEER

- 15|81 : BBt hEWY I
— 58251#% : QoSdDDepth (History*+1—dH - X)
— 5635|381 : BER(CEITEINDO—)L/ Ny JEEEK

80 // %Tag(SUBSCRIBER)%
81 auto sub = n->create_subscription<std_msgs::msg::String>("chatter", 1000, chatterC

allback);

82 // %EndTag(SUBSCRIBER)%

« 1—)L)\wORDOEIT=HERGTS (Ctrl+C3E7T)

89 // %Tag(SPIN)%
990 rclcpp::spin(n);
91 // %EndTag(SPIN)%

« ROS 2DETHEIRT
- A — NRA 2572 R (FIEAME)

rclcpp: :shutdown();
sub = nullptr;

n = nullptr;
return 0;

FY T 4-3
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INVTo—SDEIRERET

o J\WwH—DEJLR

$ cd ~/ros2 ws
$ colcon build --packages-select pubsub topic

—/—

o XAT
# HHARE DET # BBt a DEAT
$ ros2setup $ ros2setup
$ . ~/ros2 ws/install/local setup.bash $ . ~/ros2 ws/install/local setup.bash
$ ros2 run pubsub_topic talker $ ros2 run pubsub _topic listener

L (RY RN)DBECRA=ZN ) HE )

M\%osource{tﬁa?z ‘ chatter pub(C¥19 D
ULy or— ;7& LR 1821 Dtalker/listener’ [F)BF (C
L UEoSERTEE RITEBLSICLELELD
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« BIZ : ROS2 Dashing CORRE 5 EDIRAE
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https://github.com/takasehideki/ros_study/tree/4

ROSE{EDE

« ROS 1&[E4R
— Primitive Type
— Array Type

 JMBEDEDAYVET—ZZEZEREIDCENTED
— 5 : EEiROERE Solins, IREAIEDIRTTREER
— RAMBEVRIZSOCCEETED
—msg/*.msg J71JLCEEI D
v I 71 )LZ2DEY] EEFE(ER) XD (FANF
v _(F7>2A5—R37) (FFAARE]
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MEERBEDS 15U

« ROS 2TI(&, MBEZEDmsg (srv, action)(&
J—REED)\WT—ZEFRINICSAT ST S
- I\ -2 EDRSTE, BHEEARIRS
—colconEJL REFD RS TILBINETES

Bl : MBTEEREDS1TISY ros_study_types

—HumanZmsgDEE :
string name, uintl6 height, float32 weight

— B Dsrv, actionBRE/\WwHo—2(CEREHD

- nih K 25
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INY o —DVERY

 MBTEREDS1T =Y ros_study_types DIERK

#J— D ANR—X(CZE U CIRRERTE

$ cd ~/ros2 ws

$ source install/local setup.bash

# )\ o —=DIERK

$ cd src/

$ ros2 pkg create ros_study types --dependencies rosidl default generators
#AEFRA UIRWST r LD B (src, include) Z HIBR

$ rm -rfros study types/src ros study types/include

— rosidl_default_generators: BB Z4KT DIzHD)

W=

:
D&Oul\ﬂve% N A )
- 4-4
O(/ DED
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HMEXYTET—S DR

e MBEXAYVT—DFFET 7 1) LOVER

# I\ —=DF 4 LU KU (CTZED
$ cd ros_study types
#EFK J 7 1)L VERL

$ mkdir msg
$ touch msg/Human.msg

 msg/Human.msg Zimee (1FAk)

1 string name
2 uintl6 height

3 float32 weigh(!

— TIPS: XFHDHEAEPEIDHEAEZRE, YJHHMEZIEETCED
v people<=10[<=2] # 10FLU T C2ERZF COELF!
v string name “Takase” # #JEHEZIETE

D&OONW&”UL __ N oa e
- -
D

s ®/  KYOTO UNIVERSITY




HMEXYTET—S DR

—

« package.xml Zim&E
— ROS IDLADZEREZIENT D

<buildtool_depend>ament_cmake</buildtool_depend>

<buildtool_depend>rosidl_default_generators</buildtool_depend>

<exec_depend>rosidl_default_runtime</exec_depend>
<member_of_group>rosidl_interface_packages</member_of_group>

<test_depend>ament_lint_auto</test_depend>

-~ 5l ik 4-4
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MEXYET—>0FK

o CMakelLists.txt ZfREE

— ROS IDLAYZ—EFHDEE, MRI 71 ILDIERE,
=54 J S UVERRDTIZH D)\ o —48%E, 2B

18 # find dependencies

19 find_package(ament_cmake REQUIRED)

20 find_package(rosidl_default_generators REQUIRED)
21

22 set(msg_files

23  "msg/Human.msg"

24 )

25

26 rosidl_generate_interfaces(${PROJECT_NAME}

27 ${msg_files}

28 )

29

30 ament_export_dependencies(rosidl_default_runtime)
31

32 if(BUILD_TESTING)

« EJLR

# D— DD AR—=ADT 1 LT MU ICTEED
$ cd ~/ros2 ws

#EILR (ERT 71 ILZ25ERk)

$ colcon build --packages-select ros_study types

&OG’NW@% N l )Y
Yisess KYOTO UNIVERSITY
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MEXYET—>0FK

RSNV I 7 A ) =R LU THD
— ~/ros2_ws/install/ros_study_types/include/ros_study_types/msg/*

human.hpp =+

// generated from rosidl_generator_cpp/resource/idl.hpp.em
// generated code does not contain a copyright notice

#ifndef PUBSUB_CUSTOM__MSG__HUMAN_HPP_
#define PUBSUB_CUSTOM__MSG__HUMAN_HPP_
namespace pubsub_custom

#include "pubsub_custom/msg/human__struct.hpp
#include "pubsub_custom/msg/human__traits.hpp'

"
namespace msg

#endif // PUBSUB_CUSTOM__MSG__HUMAN_HPP! !

// message struct
template<class ContainerAllocator>
struct Human_

{

using Type = Human_<ContainerAllocator>;

explicit Human_(rosidl_generator_cpp: :Messagelnitialization _init = rosidl_gener
ator_cpp: :MessageInitialization::ALL)

if (rosidl_generator_cpp::MessageInitialization::ALL == _init ||
rosidl_generator_cpp: :MessageInitialization::ZERO == _init)

{
this->name =
this->height
this->weight

}

nn,

0;
0.0f;

explicit Human_(const ContainerAllocator & _alloc, rosidl_generator_cpp::Message
Initialization _init = rosidl_generator_cpp: :MessageInitialization::ALL)
: name(_alloc)




INY o —DVERY

 METEREZFIFHT D pubsub_custom DIERK
# D— I ZANR— R (CF8E L CIBIBRTE

$ cd ~/ros2 ws

$ source install/local setup.bash

# )\ o —=DIERK

$ cd src/

$ ros2 pkg create pubsub custom --dependencies rclcpp ros study types

— e : A¥ID(EHke LR U CiEsBI TBMIZETE
vHumanZOE :
string name, uintl6 height, float32 weight

vBMITE = (Kf&[kg]) / (BE[mM])2

TR 4-5 31
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INYIr—SDRE=

« MEBXVT—EE/I\VI—2DERE

# ) — X% pubsub topic/Hh'5SIE —
$ cd ~/ros2 ws/src/pubsub custom
$ cp ../pubsub_topic/src/* src/

— TEEDOED(CED TiRE
v https://github.com/takasehideki/ros study/commit/

fd1c8743ba358cc4738c2/7723387133da595f98e
- F/2FE, ERETE (o> 00— REFSIGEEFICSER)
v CMakelists.txt
v’ src/talker.cpp
v’ src/listener.cpp

&OUN%% __N a »
Y =)
- K 4-5
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https://github.com/takasehideki/ros_study/commit/fd1c8743ba358cc4738c27723387133da595f98e
https://raw.githubusercontent.com/takasehideki/ros_study/4-5/ros2_dashing/ros2_ws/src/pubsub_custom/CMakeLists.txt
https://raw.githubusercontent.com/takasehideki/ros_study/4-5/ros2_dashing/ros2_ws/src/pubsub_custom/src/talker.cpp
https://raw.githubusercontent.com/takasehideki/ros_study/4-4/ros2_dashing/ros2_ws/src/pubsub_topic/src/listener.cpp
https://raw.githubusercontent.com/takasehideki/ros_study/4-5/ros2_dashing/ros2_ws/src/pubsub_custom/src/listener.cpp
https://raw.githubusercontent.com/takasehideki/ros_study/4-4/ros2_dashing/ros2_ws/src/pubsub_topic/src/listener.cpp

INV T —S0DEE

« CMakelLists.txt DfRE
- HBTERESATISUDER (pkg createlF(CEHENEN)

18 # find dependencies
19 find_package(ament_cmake REQUIRED)
20 find_package(rclcpp REQUIRED)

21 find_package(ros_study_types REQUIRED)
22

R VA — SIEER I ST

add_executable(bmi_talker src/talker.cpp)
ament_target_dependencies(bmi_talker rclcpp ros_study_types)
add_executable(bmi_listener src/listener.cpp)
ament_target_dependencies(bmi_listener rclcpp ros_study_types)

install1(TARGETS
bmi_talker
bmi_listener

DESTINATION 1ib/${PROJECT_NAME}
D)

if(BUILD_TESTING)

K 4-5
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talker.cppdD=E3&=

 MEEERDS1TISY ros_study_types DFdrAH

// %Tag(ROS_HEADER)%
#include "rclcpp/rclcpp.hpp"
// %EndTag(ROS_HEADER)%

// %Tag(MSG_HEADER)%
#include "ros_study_types/msg/human.hpp"
// %EndTag(MSG_HEADER)%

« ROS_/ — RD&ABII T

63 // %Tag(NODEHANDLE)%
64 auto n = rclcpp::Node: :make_shared("bmi_talker™);
65 // %EndTag(NODEHANDLE)%

« HRE / —RELTHREYDICERR

84 // %Tag(PUBLISHER)%
85 auto chatter_pub = n->create_publisher<ros_study_types: :msg: :Human>("chatter", 100

0);
86 // %EndTag(PUBLISHER)%

i K7 4-5
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talker.cpp®=Ei=

e ILEHDA Y T—208IEE &R

104 // %Tag(FILL_MESSAGE)%

105 ros_study_types: :msg: :Human msg;

106

107 std::cout << "Enter Name [str]: " << std::endl;

108 std::cin >> msg.name;

109 std::cout << "Enter Height [int/cm]: " << std::endl;
110 std::cin >> msg.height;

111 std::cout << "Enter Weight [float/kg]: " << std::endl;
112 std::cin >> msg.weight;

113 // ¥EndTag(FILL_MESSAGE)%

114

115 // %Tag(ROSCONSOLE)%

116 RCLCPP_INFO(n->get_logger(), "[%02d] name: %s height: %d weight: %.2f",
117 count, msg.name.c_str(), msg.height, msg.weight);
118 // %¥EndTag(FILL_MESSAGE)%

4-5




listener.cppDEi=

— A% E:l: \
« 1S UDFHRMIAH
28 // %Tag(FULLTEXT)%
29 #include "rclcpp/rclcpp.hpp"

30 #include "ros_study_types/msg/human.hpp"
31

A\ Y 7] I_I_IE
— \ *& :
o« 1—)L/\WUBEBDERE
37 // %Tag(CALLBACK)%
38 void chatterCallback(const ros_study_types::msg::Human::SharedPtr msg)
39 {
49 float bmi = msg->weight / (msg->height/100.0) / (msg->height/100.0);
41  RCLCPP_INFO(n->get_logger(), "%s's BMI is %.2f", msg->name.c_str(), bmi);
42 }
43 // %EndTag(CALLBACK)%

« ROS — RDZHIILS

NOUCETIUINULE JUc U cU UOSE UOUW

81 // %Tag(SUBSCRIBER)%
82 auto sub = n->create_subscription<ros_study_types: :msg: :Human>("chatter", 1000, ch
atterCallback);

83 // %EndTag(SUBSCRIBER)%




INVTo—SDEIRERET

o J\WwH—DEJLR

$ cd ~/ros2 ws

$ colcon build --packages-select pubsub custom

—/—

o XAT
# HBhRE DFET # ST Aa DEIT
$ ros2setup $ ros2setup

$ . ~/ros2 ws/install/local setup.bash
$ ros2 run pubsub custom bmi_talker

$ . ~/ros2 ws/install/local setup.bash
$ ros2 run pubsub custom bmi _listener

\
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XEDHEIE CEDTS

« BIZ : ROS2 Dashing CORFE G EDIEAEE
— FE9 (Ipub/subZz&@H LU THD
— =D ANR—RADEKTE - topiclC KDiEE
~-MBERBEDS AT SUDERE
—servicelc &k BiE{E
—action(C KL D1E(E
—~J2IR—R hEOMRDZES32ICLD /) — ROER
« ST
—EE LR [CERD#ATH T E0
~R=TEO (XY ) (FGit Branch&ES(CHELETY
v EH CcheckoutUCE&IR L T IZE0)
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https://github.com/takasehideki/ros_study/tree/4

serviceii{s

2t
)

ROS 1 CMservicex23=2ZR0S 2(CEET D
MBETEEzDservicez ros_study_types (TIEBHNT B

o Bl : AN¥IDIERZIXE LU TBMIGTEIEZR (TS

HDES :

—human?

string name, uintl16 height, float32 weight,

float32
-~ BMIETE

bmi

= (RE[kg]) / (BR[m])?

o K 2
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MBEY—EXDIE

« MEY—EXDEER T 7 1 ILOAVER

#IRBEREEDSAISUDT ¢ LT MIUICEH
$ cd ros_study types
#EFK J 7 1)L VERL

$ mkdir srv
$ touch srv/Human.srv

e srv/Human.srv ZiR&E (YERX)

1 string name
2 uint16 height requestDEXTE
(service NDIX(E{E)

3 float32 weight
4 =
5 float32 bmi

=Jur==

responsed&siE
(serviceh S MiIXAE)

:
D&Oul\ﬂve% N A )
-~ 5t 4-7
O(/ DED
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MBEY—EXDIE

o CMakelLists.txt ZfREE
— WRIF7AILDIGTEIC .srv T 7 -1 )LEF=EN

22 set(msg_files

23  "msg/Human.msg"
24 )

25

26 set(srv_files

27  "srv/Human.srv"

30 rosidl_generate_interfaces(${PROJECT_NAME}

31 ${msg_files}

32 ${srv_files}

33 )

34

35 ament_export_dependencies(rosidl_default_runtime)

« EJLR

# D—DAR—ADT 1 LT KUICEH)

$ cd ~/ros2 ws ,EE}

#EILE (BERT 71 )L7Z2ERk) AR INTEAYS I %E
$ colcon build --packages-select ros_study types MEERLUTHIELLES

™ LK 4-7
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INY T —DVERK

« MBEY—EREE/)\WSF —= service_custom DYERK

# D—DAR—=X (B8 U TRITHTE

$ cd ~/ros2 ws

$ source install/local setup.bash

# )\ o —=DVERK

$ cd src/

$ ros2 pkg create service custom --dependencies rclepp ros study types

:
O&OUNIV%Q N A )
< BPETCEY ,'i{ -
A\
O(/ ED

wses~”  KYOTO UNIVERSITY
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\vIr—S0DRET

- MBY-EXRBE/\YIT—2DEE
~ ROS 1Y—ZN'SHREL TN ZET, APIDELREEER

# ) — X% ROS 1MDservice customMHMS IE—
$ cd ~/ros2 ws/src/service custom/src

$ cp ~/catkin_ws/src/service custom/src/* .

— TEEDOED(CED TiRE
https://github.com/takasehideki/ros study/commit/ed47/2a
54cd79fbaa7e5dc5d9cdblad/7ac0ee8ad5

v ROS 1EDAPIETOT S =T RGAILDENN DD
- F/2E, ERETE (o> 00— REFSIGEEFISER)

v CMakelists.txt

v’ src/server.cpp

v’ src/client.cpp

D/\OUNH/&%/ N a »
- 4-8 43
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https://github.com/takasehideki/ros_study/commit/ed472a54cd79fbaa7e5dc5d9cdb1ad7ac0ee8ad5
https://raw.githubusercontent.com/takasehideki/ros_study/4-8/ros2_dashing/ros2_ws/src/service_custom/CMakeLists.txt
https://raw.githubusercontent.com/takasehideki/ros_study/2-5/ros1_melodic/catkin_ws/src/pubsub_topic/CMakeLists.txt
https://raw.githubusercontent.com/takasehideki/ros_study/4-8/ros2_dashing/ros2_ws/src/service_custom/src/server.cpp
https://raw.githubusercontent.com/takasehideki/ros_study/4-8/ros2_dashing/ros2_ws/src/service_custom/src/client.cpp

INV T —S0DEE

« CMakelLists.txt DfRE
- HBTERESATISUDER (pkg createlF(CEHENEN)

18 # find dependencies
19 find_package(ament_cmake REQUIRED)
20 find_package(rclcpp REQUIRED)

21 find_package(ros_study_types REQUIRED)
22

— iKFE) (47— BRI BB

add_executable(bmi_server src/server.cpp)
ament_target_dependencies(bmi_server rclcpp ros_study_types)
add_executable(bmi_client src/client.cpp)
ament_target_dependencies(bmi_client rclcpp ros_study_types)

install1(TARGETS
bmi_server
bmi_client
DESTINATION 1ib/${PROJECT_NAME}

)

if(BUILD_TESTING)

e IS DN 4-8
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server.cppdEi

« 51405 UDEGHAH

28 // %Tag(ROS_HEADER)%

29 #include "rclcpp/rclcpp.hpp"

30 // %EndTag(ROS_HEADER)%

31 // %Tag(MSG_HEADER)%

32 #include "ros_study_types/srv/human.hpp"
33 // %EndTag(MSG_HEADER)%

« ROS_ — RDIZEHD AN — bikA 2572 H Rk

35 rclcpp::Node: :SharedPtr n = nullptr;

« U—EXREUTHEITI SEHDET
~ 427 (L)L REFBEEDINIEDTZ

void calc_bmi(
const std::shared_ptr<rmw_request_id_t> req_header,
const std::shared_ptr<ros_study_types::srv::Human: :Request> req,
const std::shared_ptr<ros_study_types::srv::Human: :Response> res)

(void)req_header;

res->bmi = req->weight / (req->height/100.0) / (req->height/100.0);

RCLCPP_INFO(n->get_logger(), "request: name: %s height: %d weight: %.2f",
req->name.c_str(), reqg->height, req->weight);

RCLCPP_INFO(n->get_logger(), "sending back response: bmi = %.2f", res->bmi);

45



server.cppdEi

« ROSIRIZEDHIHAE

64 // %Tag(INIT)%
65 rclcpp::initCargc, argv);
66 // %EndTag(INIT)%

« ROS — RDER - ) — RO 1

73 // %Tag(NODEHANDLE)%
74 n = rclcpp::Node: :make_shared("bmi_server");
75 // %EndTag(NODEHANDLE)%

« —){U/—REULTH—-EX(CERR

80 // %Tag(SERVICESERVER)%

81 auto service = n->create_service<ros_study_types::srv::Human>("human_info", calc_b
mi);

82 // %EndTag(SERVICESERVER)%

83

84  RCLCPP_INFO(n->get_logger(), "Ready to calc human's BMI.");
85

86 // %Tag(SPIN)%

87 rclcpp::spin(n);

88 // %EndTag(SPIN)%

89

90 rclcpp::shutdown();

91 n = nullptr;

93 return 0;
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client.cppdbi“zi

°7477U@m %

28 // %Tag(FULLTEXT)%
29 #include "rclcpp/rclcpp.hpp"
30 #include "ros_study_types/srv/human.hpp

31 #include <chrono>
32 using namespace std::chrono_literals;
33

« ROSIRIEDHIHAE

44 * part of the ROS system.
45 vy

46 rclcpp::init(argc, argv);
47

48  /**

. ROS/ ROAERYL & 21T (+5|18FTw D)

* NodeHandle destructed will close down the node.
7
auto n = rclcpp::Node: :make_shared("bmi_client™");

if Cargc != 4)
{
RCLCPP_INFO(n->get_logger(), "usage: bmi_clinent [Name(str)] [Height(uint/cm)] [
Weight(float/kg)]1");

return 1;

47




client.cpp®=i=

« DSA77> ) —BRELTH—EX(CERK

64 // %Tag(SERVICECLIENT)%

66 // %EndTag(SERVICECLIENT)%

auto client = n->create_client<ros_study_types: :srv::Human>("human_info");

« U—EXEDIEHHEILIZIFO

while (!client->wait_for_service(1ls)) {
if (lrclcpp::0k()) {
RCLCPP_ERROR(n->get_logger(), "client interrupted while waiting for service to
appear.");
return 1;

}

RCLCPP_INFO(n->get_logger(), "waiting for service to appear...");
}

« U—EX(CXIET DIEDIERK (argvh SEUS)

auto request = std::make_shared<ros_study_types::srv::Human: :Request>();
request->name = argv[1];

request->height = atoiCargv[2]);
request->weight = atof(argv[3]);

) BB K 2 4-8 48
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client.cpp®xz=

« H— B DI U &SRR EDS

80

81 auto response_future = client->async_send_request(request);

82 if (rclcpp::spin_until_future_complete(n, response_future) ==

83 rclcpp: :executor: : FutureReturnCode: : SUCCESS)

84 {

85 auto response = response_future.get();

86 RCLCPP_INFO(n->get_logger(), "%s's BMI is %.2f", request->name.c_str(), response
->bmi);

87 }

88 else

89 {

920 RCLCPP_ERROR(n->get_logger(), "Failed to call service human_info.");

91 return 1;

92 }

93

94 rclcpp::shutdown();

95 return 0;

9% }

97 // %EndTag(FULLTEXT)%

) AR OK 4-8
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INVTo—SDEIRERET

o J\WwH—DEJLR

$ cd ~/ros2 ws

$ colcon build --packages-select service custom

—/—

o KAT

# B —/)\DEIT

$ ros2setup

$ . ~/ros2 ws/install/local setup.bash
$ ros2 run service custom bmi_server

:
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#5147 > bDFEIT
$ ros2setup
$ . ~/ros2 ws/install/local setup.bash

$ ros2 run service custom bmi_client ¥
bob 183 64.4
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roslaunch

« BED ) — RzERFICES) I D{LHEH>

—ROS 2 Dashing ARl T (EPythonxti&GhEA TLYE

— Eloquent TXML/YAMLXFE(Z(

O

I®?)

v'composition 1 lifecycle IR EXRMIEDEDE

o {FIZE : service custom(Cxi 9 BlaunchZz1T

o K 2
e ) A

O%?a/‘y KYOTO UNIVERSITY
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launch 2 7 1 JLODEN

 service_custom (CXJ 9 Blaunch T 77 1 )LDYERL

# ) — 2 ZANR—X(CIEE)
$ cd ~/ros2 ws/src/service custom

#launchFBT« L2 MU ET 71 )LDVERK

$ mkdir launch/
$ touch launch/server client.launch.py

:
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launch 2 7 1 JLODEN

« server_client.launch.py DOfRE
- FrEFEREVOKDST > O-R HEEFITER

1 fmport launch
2 import launch_ros.actions

def generate_launch_description():

bmi_server = launch_ros.actions.Node(
package="service_custom',
node_executable="bmi_server"',
output="screen'
D)

bmi_clientl = launch_ros.actions.Node(
package="service_custom',
node_executable="bmi_client',
output="screen',
arguments=['Bob', '183', '63.3']
D)

return launch.LaunchDescription([
bmi_server,
bmi_clientl,
launch.actions.RegisterEventHandler(
event_handler=launch.event_handlers.0OnProcessExit(
target_action=bmi_server,
on_exit=[launch.actions.EmitEvent(event=launch.events.Shutdown())],

J),

e DS PN 4-|
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https://raw.githubusercontent.com/takasehideki/ros_study/4-l/ros2_dashing/ros2_ws/src/service_custom/launch/server_client.launch.py

launchZJ 7 1 JLMDiEN

AT

« CMakelLists.txt DfRE

34 install(DIRECTORY
35 launch

36 DESTINATION share/${PROJECT_NAME}/
37 )

38

39 if(BUILD_TESTING)

C;O\WWE% N a %IS N
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roslaunch®=E 1T

#I—DOAR=X (LU TEILER (launchD 7 -1 )L %Zinstall)
$ cd ~/ros2 ws
$ colcon build --packages-select service custom

$ . install/local setup.bash
# launchJ 77 -1 )LODZEAT

$ ros2 launch service custom server client.launch.py

i
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I
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XEDHEIE CEDTS

« BIZ : ROS2 Dashing CORRE 5 EDIRAE

— FE9 (Ipub/subZz&@H LU THD

— =D ANR—RADEKTE - topiclC KDiEE

- MBEREDS A I STYUDERE

—servicelC K BDiEE

—actionlC Kk diE1E

~A2IR—FRK I hEODRSEIUICKRD ) — RDOER
o EHH

—EE LR [CERD#ATH T E0N

~R=TEO (XY ) (FGit Branch&ES(CHELETY
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https://github.com/takasehideki/ros_study/tree/4

client server

Actions o

feedback
</—
feedback

 FEHBXS/ FMREDEEE |
— Entities: action server / client |
— Interface Definition: Goal / Result / Feedback
— SOIFETTIOTS=>TETETILEIERIHER

Goal State Machine

—> Server Triggered R —

—> Client Triggered
Q ) ACCEPTED EXECUTING eeeeeeeee { SUCCEEDED
Active State . i t resu )
Action Client Action Server
- Terminal State
succeeded » service
topic
CANCELED }—s CANCELING el_aboﬂed—{ ABORTED

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

OS,3>DES

« 7O 3DEFERI T A ILDIERK

#IRBEREEDSAISUDT ¢ LT MIUICEH
$ cd ros_study types
#EFK J 7 1)L VERL

$ mkdir action
$ touch action/Fibonacci.action

o action/Fibonacci.action =iR&E ({ERK)

1 int32 order
2 ——
3 int32[] sequence

4 =
5 int32[] sequence

Em5, Goal, Result, Feedback ]

:
D&Oul\ﬂve% N A )
-~ 5 4-a
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O3 >DIER

o CMakelLists.txt ZfREE
— WEHR I 71 )LODISIEIC .action T 7-1)LEF=1EN]

26 set(srv_files

27 "srv/Human.srv"

28 )

29

30 set(action_files

31 "action/Fibonacci.action"

34 rosidl_generate_interfaces(${PROJECT_NAME}

35 ${msg_files}

36 ${srv_files}

37 ${action_files}

38 )

39

40 ament_export_dependencies(rosidl_default_runtime)

« EJLR

# D—DAR—ADT 1 LT KUICEH)

$ cd ~/ros2 ws ,EE}

#EILE (BERT 71 )L7Z2ERk) AR INTEAYS I %E
$ colcon build --packages-select ros_study types MEERLUTHIELLES

%%%éy KYOTO UNIVERSITY



INY T —DVERK

70> 3815/ \w—= action_custom D{ERX

# D—DAR—=X (B8 U TRITHTE

$ cd ~/ros2 ws

$ source install/local setup.bash

# )\ o —=DVERK

$ cd src/

$ ros2 pkg create action custom --dependencies rclcpp rclepp action ros_study types

‘
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\WIr—SDRE

. SO

(&

12U CHIBEDY —RX=8H 9

$ git checkout 4-a

- FlX, FEEMBAY IO O0—-RUCEETSD
v CMakelists.txt
v’ src/server.cpp
v’ src/client.cpp
v src/client with cancel.cpp
v src/client with feedback.cpp

:
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https://raw.githubusercontent.com/takasehideki/ros_study/4-a/ros2_dashing/ros2_ws/src/action_custom/CMakeLists.txt
https://raw.githubusercontent.com/takasehideki/ros_study/4-a/ros2_dashing/ros2_ws/src/action_custom/src/server.cpp
https://raw.githubusercontent.com/takasehideki/ros_study/4-a/ros2_dashing/ros2_ws/src/action_custom/src/client.cpp
https://raw.githubusercontent.com/takasehideki/ros_study/4-a/ros2_dashing/ros2_ws/src/action_custom/src/client_with_cancel.cpp
https://raw.githubusercontent.com/takasehideki/ros_study/4-a/ros2_dashing/ros2_ws/src/action_custom/src/client_with_feedback.cpp

INVTo—SDEIRERET

o J\WwH—DEJLR

$ cd ~/ros2 ws

$ colcon build --packages-select action custom

—/—

o XAT

# B —)NDET #5477 > MDEIT

$ ros2setup $ ros2setup

$ . ~/ros2 ws/install/local setup.bash $ . ~/ros2 ws/install/local setup.bash

$ ros2 run action_custom servier $ ros2 run action custom client

S ) HE )
client_with_cancel, ‘J—Z’a‘:i@%&b“%ﬂ,ﬁ
client_with_feedback & APTPIRDIRVDIE Ve
BINLTHELLS HEERL THELLD
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XEDHEIE CEDTS

« BIZ : ROS2 Dashing CORRE 5 EDIRAE

— FE9 (Ipub/subZz&@H LU THD

— =D ANR—RADEKTE - topiclC KDiEE

- MBEREDS A I STYUDERE

—servicelC K DiEE

—action(C K BDBEE

- AR—R>bETAIRTISIUICEKD ) — RDERE
o EHH

—EE LR [CERD#ATH T E0N

~R=TEO (XY ) (FGit Branch&ES(CHELETY
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https://github.com/takasehideki/ros_study/tree/4

AR—R>2MMCKD /) —RER

« ROS 2 (Dashingllf#) THER=NDIEEAG

. / I\%Ji%_:_ > — ;i’\/ I\é: L/_C BF|

— |_:| IR—=FR ) —R] EBEFEEND

—$ ros2 component

o 578 : pubsub_topic @

— M1

talker Z 1> RK—%> N CTEE

-

/ — K
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RY >V R7HO—
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INY T —DVERK

« I2R—R2 RER/\YIT -0

# )\ —DER

$ ros2 pkg create pubsub component --dependencies rclcpp std msgs class loader

e A MN—FR> MEE/I\WO—DEE

— pubsub_topic ZiemEUTCERIDIET,
ROS2[CHBWTHREETNDITOIS= //JJET) L 7Z2F 5

# ) — X% pubsub topic/Hh5SIE —

$ cd ~/ros2 ws/src/pubsub component/src
#Y—RZZTNETNIE—

$ cp ../../pubsub _topic/src/talker.cpp .

$ cp talker.cpp talker component.cpp

D&OUNW&)@ — N a e
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INYIr—SDRE=

e A M—FR MEE/\WHT—Z0FEE
— FEEDED(CHED TIYERL - fREE
v https://qgithub.com/takasehideki/ros study/commit/

548a8b4ec0fca9e805328b6651ac8d3394f1¢c418
— X2, 1IEARLTFED
v CMakelists.txt
v’ src/talker.cpp
v’ src/talker component.cpp
v include/pubsub component/talker component.hpp

| &uN'vm N a A )
PP 4-c1
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https://github.com/takasehideki/ros_study/commit/548a8b4ec0fca9e805328b6651ac8d3394f1c418
https://raw.githubusercontent.com/takasehideki/ros_study/4-c1/ros2_dashing/ros2_ws/src/pubsub_component/CMakeLists.txt
https://raw.githubusercontent.com/takasehideki/ros_study/4-c1/ros2_dashing/ros2_ws/src/pubsub_component/src/talker.cpp
https://raw.githubusercontent.com/takasehideki/ros_study/4-c1/ros2_dashing/ros2_ws/src/pubsub_component/src/talker_component.cpp
https://raw.githubusercontent.com/takasehideki/ros_study/4-c1/ros2_dashing/ros2_ws/src/pubsub_component/include/pubsub_component/talker_component.hpp

NV —S DRI

o CMakelLists.txt DfREE
— )\wH—=D include/ =1 8E GREIEN)

22 find_package(class_loader REQUIRED)
23

24 include_directories(include)
25

- IZR—F> N — ROFESA ISV IS/ AIVEE

25

26 add_library(talker_component SHARED src/talker_component.cpp)
27

7 AN
— N\ T 7 A )LD 7 EFE
28 target_compile_definitions(talker_component PRIVATE "TALKER_BUILDING_DLL™)
29

_ HESATISUDHET M) Oy —SDIsE

30 ament_target_dependencies(talker_component
31 rclcpp
32  std_msgs

33 class_loader
34 )
35

KRB K 4-c1

OO\NEZD/“} KYOTO UNIVERSITY
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INV T —S0DEE

o CMakelLists.txt DfREE
— AAF>RF7ZO>DFET/—ROIINAIVIEE

37 target_link_libraries(talker talker component)

38 ament_target_dependencies(talker rclcpp std_msgs)

— J2IR—2> bZBIATEDLDICITURR—

40 ament_export_include_directories(include)
41 ament_export_libraries(talker_component)

- NV T7AILDA A =)L

43 install(DIRECTORY

44  include/pubsub_component
45  DESTINATION include

46 )

— ) Q— ~
- HBESATSVUDA A =)L
48 install(TARGETS
49  talker_component
50 ARCHIVE DESTINATION 1lib
51  LIBRARY DESTINATION 1lib
52  RUNTIME DESTINATION bin
53 )

- 7/ —RDOA>A =)L
55 install(TARGETS

56 talker
57 DESTINATION 1ib/${PROJECT_NAME}

58 )

@ KYOTO UNIVERSITY
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talker.cpp®=Ei=

-7477U&%ﬂ§§

29 #include "rclcpp/rclcpp hpp"
30 // ¥EndTag(ROS_HEADER)%

31
32 #include "pubsub_component/talker_component.hpp"
33

o J2R—=F2 5 — RODERK
- AEUBRERRCITORAY— MR1> 5

58 // %Tag(NODEHANDLE)%
59 auto n = std::make_shared<pubsub_component::Talker>();
60 // %EndTag(NODEHANDLE)%

o TR MOERTS

// %Tag(SPIN)%
rclepp: :spin(n);
// %EndTag(SPIN)%

rclcpp: :shutdownQ);
return 0;

}
// %EndTag(FULLTEXT)%

1‘;/\%'3j(‘3“5 4_—C1
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talker _component.cpp®dDEE

— A I ==
e SIS VUDmHFH UL

28 // %Tag(ROS_HEADER)%
29 #include "rclcpp/rclcpp.hpp”
30 // ¥EndTag(ROS_HEADER)%
31
32 #include "pubsub_component/talker_component.hpp"
33 #include "class_loader/register_macro.hpp"
34

39 namespace pubsub_component

40 {

41

42 Talker::Talker()
: Node("talker™)

62 // %Tag(PUBLISHER)%
63 chatter_pub = create_publisher<std_msgs::msg::String>("chatter", 1000);
64 // %EndTag(PUBLISHER)%
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talker _component.hppD=E3=

« A S UDFMMEU

42 #include <rclcpp/rclcpp.hpp>
43 #include <std_msgs/msg/string.hpp>

« LHIZEMET T ADES

45 namespace pubsub_component

46 {

47

48 class Talker : public rclcpp::Node
49 {

50 public:

51 TALKER_PUBLIC Talker(Q);

52

53 private:

54 rclcpp: :Publisher<std_msgs::msg: :String>
55

56 1;

Y4

58 }

59

: :SharedPtr chatter_pub;

4-cl
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INVTo—SDEIRERET

o J\WwH—DEJLR

$ cd ~/ros2 ws

$ colcon build --packages-select pubsub component

—/—

o KAT

# HAREDRT
$ ros2setup

$ . ~/ros2 ws/install/local setup.bash
$ ros2 run pubsub component talker

# ST Aa DEIT

$ ros2setup

$ . ~/ros2 ws/install/local setup.bash
$ ros2 run pubsub topic listener

\
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https://github.com/takasehideki/ros_study/commit/dd922acdb6ae273b5376f0473cfe10f546fe14e3

A2MRSS3a>2IckdD /) —RER

tBESA/JSUDOM—3R> haiERLUT
?Eyﬁl@/ REERKITD
~-B—JOTCRANTE ) —RWIETTED
-/ — R (TJOtXA) BE2O0JIE—TITR3
—ExecutorA 1T FNTEITEINDS

AR RF1—

U=k =rAP =k =r3[7 =7,
o 517 : pubsub_component @ O OO S

R1T

talker %_ //_I_\//E /t;é'f_.r 7w 7 1|Executor
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« IR 32 RR/) W T —ZDERK

# )\ —DER

$ ros2 pkg create pubsub composition --dependencies rclcpp pubsub component

o 1M g ERE/\WH—DER

# ) — X% pubsub composition/ S I E—
$ cd ~/ros2 ws/src/pubsub composition/src

#Y—R&E1E—
$ cp ../../pubsub _component/src/talker.cpp .

— FECDEDCTHED TIERL * REE
v https://github.com/takasehideki/ros study/commit/3efc

aeld6d0e6f23c7081e91773c7db38286033d
— FX/2lX, 1EAZIETFEC
v  CMakelists.txt src/talker.cpp

N =1 Y

S )
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https://github.com/takasehideki/ros_study/commit/3efcae1d6d0e6f23c7081e91773c7db38286033d
https://raw.githubusercontent.com/takasehideki/ros_study/4-c2/ros2_dashing/ros2_ws/src/pubsub_composition/CMakeLists.txt
https://raw.githubusercontent.com/takasehideki/ros_study/4-c2/ros2_dashing/ros2_ws/src/pubsub_composition/src/talker.cpp

INV T —S0DEE

o CMakelLists.txt DFREE
— OIR—3R> hEERIKEF/ WO —2E U CGENN

# find dependencies
find_package(ament_cmake REQUIRED)
find_package(rclcpp REQUIRED)
find_package(pubsub_component REQUIRED)

add_executable(talker_comp src/talker.cpp)
ament_target_dependencies(talker_comp
rclcpp
pubsub_component

D)

- %ﬁ/— RO A M=)

28
29 install(TARGETS
30 talker_comp

31 DESTINATION 1ib/${PROJECT_NAME}
32 )
33

K 4-c2
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talker.cpp®=Ei=

o« >V L v RMDExecutorZz 4k

53 rclcpp::executors::SingleThreadedExecutor exec;
54

e I N—R b —RDARAIADERKE
Executor\NDEEx

54
55 auto talker = std::make_shared<pubsub_component: :Talker>();

56 exec.add_node(talker);
Y4

o Executord A2 MMFL

58 // %Tag(SPIN)%

59 exec.spinQ);
60 // %EndTag(SPIN)%
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o J\WwH—DEJLR

$ cd ~/ros2 ws

$ colcon build --packages-select pubsub composition

—/—

o KAT

# HhRE DT
$ ros2setup

$ . ~/ros2 ws/install/local setup.bash

$ ros2 run pubsub composition ¥
talker comp

# ST Aa DEIT

$ ros2setup

$ . ~/ros2 ws/install/local setup.bash
$ ros2 run pubsub topic listener
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