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Abstract:

Topics and services are a vital component of ROS as they are used to exchange information and
communicate between nodes. Services are based on the call-and-response model, while Topics are based
on the publisher-subscriber model. Topics allow nodes to publish and subscribe to data streams and obtain
continuous updates, while a “provider node” delivers data via services only when the service is called by a
specifically designated “client node.” In this part, we will talk about the concept of topics and services and
the mechanism for dealing with them through the Turtlesim emulator in ROS2, as well as using the
rqt_graph tool, and also through using the command line tools.
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/parameter_events
/rosout
/turtlel/cmd_vel
/turtlel/color_sensor
/turtlel/pose
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/parameter_events
[rcl_interfaces/msg/ParameterEvent]

/rosout [rcl_interfaces/msg/Log]
/turtlel/cmd_vel [geometry_msgs/msg/Twist]
/turtlel/color_sensor [turtlesim/msg/Color]
/turtlel/pose [turtlesim/msg/Pose]
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Topics don’t have to only be point-to-point communication; it
can be one-to-many, many-to-one, or many-to-many.
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ros2 run turtlesim turtlesim_node
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ros2 run turtlesim turtle_teleop_key
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ros2 topic info /turtlel/cmd_vel

ra Al
Type: geometry_msgs/msg/Twist
Publisher count: 1
Subscription count: 2
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Jaa QSJQ ros2 interface show <msg type> )Ay\ d:\’-‘m L"‘S“‘:‘ ut}”
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ros2 interface show geometry_msgs/msg/Twist
:gﬁed;L“J|Ju?\&jau_u;
# This expresses velocity in free space

broken into its linear and angular parts.
Vector3 linear
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ros2 topic echo <topic_name>

/turtlesim ‘_Al QL}L_}J\ _).JA.C\ /teleop_turtle uj (A’_\ 1.\.& BLA
AV fx@-‘ﬂ echo e.lalm.\h ¢ /turtle1/cmd _vel &j—«AjA e
ros2 topic echo /turtlel/cmd_vel
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RS ;‘:;j: ﬂ /teleop_turtle
?4""&\ a2y turtle_teleop_key Jary Cus ddasdll ) 2
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e s A JS lajds oy adgal) ik (g sl
linear:

x: 2.0
y: 0.0
z: 0.0
angular:
x: 0.0
y: 0.0
z: 0.0
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ros2 topic pub —-rate 1 /turtlel/cmd_vel
geometry_msgs/msg/Twist "{linear: {x: 2.0, y:
0.0, z: 0.0}, angular: {x: 0.0, y: 0.0, z:
1.8}
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rgt_graph
ros2 topic echo /turtlel/pose

floatéd x
floatéd y
floated z
Vector3 angular
floatéd x
floated y
floatéd z
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ros2 topic pub <topic_name> <msg_type>
'<args>'
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ros2 topic pub --once /turtlel/cmd_vel
geometry_msgs/msg/Twist "{linear: {x: 2.0, y:
0.0, z: 0.0}, angular: {x: 0.0, y: 0.0, z:
1.8}
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ros2 run turtlesim turtlesim_node

tiiny o3y (Al Ak
ros2 run turtlesim turtle_teleop_key

Y new terminal (& 052 service list S s S ge
rallaill 8 Gl ddagill services laddl) avany A3l ¢ 1))

/clear

/kill

/reset

/spawn
/teleop_turtle/describe_parameters
/teleop_turtle/get_parameter_types
/teleop_turtle/get_parameters
/teleop_turtle/list_parameters
/teleop_turtle/set_parameters
/teleop_turtle/set_parameters_atomically
/turtlel/set_pen
/turtlel/teleport_absolute
/turtlel/teleport_relative
/turtlesim/describe_parameters
/turtlesim/get_parameter_types
/turtlesim/get_parameters
/turtlesim/list_parameters
/turtlesim/set_parameters
/turtlesim/set_parameters_atomically
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ros2 topic hz /turtlel/pose
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average rate: 59.354
min: 0.005s max: 0.027s std dev: 0.0028us
window: 58
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/turtlel/teleport_relative
[turtlesim/srv/TeleportRelative]
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ros2 service find <type_name>
La e cleadld) &ex e siall GliSa (JBal Juw e
13 Jis Empty
ros2 service find std_srvs/srv/Empty
s (g3

/clear
/reset

Vol clle oSy e el (e cleadl] slesinl i
dh)‘g\ﬁuj@.\h‘)u
ros2 interface show <type_name>
t/clear 1 da2al) laad sa9 Empty &5.\5\ PART SEIYPN
ros2 interface show std_srvs/srv/Empty
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S /spawn  gg ayxd ¢ ros2service list-t dwdA
. turtlesim/srv/Spawn

¢ /spawn 4w2al request and response arguments 5aaliul

:)A:)!\ (hm.\.i_.' vt 35
ros2 interface show turtlesim/srv/Spawn
P (53l
float32 x
float32 y
float32 theta

string name # Optional. A unique name will
be created and returned if this is empty

string name
eladl == Ll Ao sasasdl cilagled) Ljas

theta gy 9 X 2as3 . /spawn dadd clediny :\.A)M\

I5as ae Gl Glaadll Guin Legd giakedl S o (g
e ROS 2 & Lujas ke JS (g5in - ghland (& paramerers
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aseia oo il i G e cladaddl eli)
dalas Jaw oY) Loy Al el A paramerers
2 daaldll cileadld) JaaY 488l (e parameter services
:turtlesim

/clear, /kill, /reset, /spawn, /turtlel/set_pen, /turtlel/tel

eport_absolute , and /turtle1/teleport_relative .
Gl by Akt £S Caual types glsil Lgadl cileadl)
request and response data of a L d.aal dilaiwlg
.service
t\y‘ﬁ alée JS& Service types culaadl) t\ﬁj et oy
OsSE A @leadd) glgil el ctopic types Cile guasall
one message for Aulaidl (gafy clhall Alay :oplia (e
.the request and another for the response
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ros2 service type <service_name>
dij ¢dlas dans ‘55 turtlesim’s /clear 4wl ‘_,,JC E)L:\ Gai
:)}}I\
ros2 service type /clear
fasy of s )
std_srvs/srv/Empty
Juy Y service call  daddl) slexidl o) Empty type e

L*gi &5 Yy making a request all ¢l aie @bl L_gi
.receiving a response 4dilaiul &b aie by

Giay (gl i 8 dhdll Glodll s plsil Ay
A yel ¢ -t € yeanddlly ¢ ——show-types [Lall 3lal)
ros2 service list -t

e (63

/clear [std_srvs/srv/Empty]
/Kill [turtlesim/srv/Kill]

/reset [std_srvs/srv/Empty]
/spawn [turtlesim/srv/Spawn]

/turtlel/set_pen [turtlesim/srv/SetPen]
/turtlel/teleport_absolute
[turtlesim/srv/TeleportAbsolutel
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[1]. https://www.ros.org/
[2]. http://wiki.ros.org/
[3]. http://wiki.ros.org/ROS/Tutorials
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ros2 service call <service_name>
<service_type> <arguments>

plas il cJbal)l U e @lidl <arguments>  giall

:arguments L_gi W sl Empty caleadld) g5 L'ﬁ
ros2 service call /clear std_srvs/srv/Empty
Lgha L_;%! turtlesim window e (I Y 13 X

hilials Lgians,

[clear daadd) Maidagn . 12 J<al)

caling slediu) b oo Bauas Blaale mu lged oY)
s <arguments> Jlaa) .arguments (i /spawn  dead

Bua b 0sS o Can el Jhe (e asdl elei)
.YAML
: ey Jaal
ros2 service call /spawn turtlesim/srv/Spawn
"{x: 2, y: 2, theta: 0.2, name: ''}"

Al Ll 50 8 ¢ Gaag Wl pase e Jeasin
requester: making request:
turtlesim.srv.Spawn_Request(x=2.0, y=2.0,
theta=0.2, name='")

response:
turtlesim.srv.Spawn_Response(name="turtle2"')

i~ 4.;"‘5‘ Blaalall ae <l daldl) turtlesim 3380 Cuast dh
sl e Bas il
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