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Event Port Extension of OPRoS Framework
for Inter-connecting with ROS Topic
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Abstract: ROS is based on a graph architecture where processing takes place in nodes. Nodes communicate together by passing
messages through topics based on the publish/subscribe model. On the other hand, OPRoS components know each other and are
tightly-coupled via port connections, and different coupling schemes make the interoperation between two platforms difficult. This
paper describes an extension of OPRoS framework to support the interoperation with the ROS topic.
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Fig. 1. OPRoS component model.
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Fig. 3. ROS publish/subscribe model.
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<ports>

<event_port> <!-- opros output event port -->
<name>SimpleEventOut</name>
<data_type>int</data_type>
<usage>output</usage>

</event_port>

<event_port> <!-- opros input event port -->
<name>SimpleEventIn</name>
<data_type>int</data_type>
<usage>output</usage>

</event_port>

<event_port type="topic::ros"> <!--ros output event port -->
<name>RosEventOut</name>
<topic_name>myRosTopic</topic_name>
<data_type>int</data_type>
<usage>output</usage>

</event_port>

<event_port type="topic::ros"> <!-- ros input event port -->
<name>RosEventIn</name>
<topic_name>yourRosTopic</topic_name>
<data_type>MyStructType</data_type>
<usage>input</usage>

</event_port>

</ports>
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Fig. 4. Extension of component profile.
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Fig. 6. Class diagram for event transferring through same interfaces.
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Fig. 7. Sequence diagram for event transferring.



ROS E%1t 2§ Jhs8 OPRoS Za¥R3A2 OIMIE ZE

3. EEE O|HIE $=Al gk

& OPRoSOIA= oHIES HIE o, Falahs ZolA
E dole] AAE AAstar g AA] ol
Feto] $4latar, Alshs FellAe FHEd
EASH= onEvent() 1 FHE Fal
= FA F g AAETH oME IDE FE3)
g 5 a3l vlolHE A2slof gk =, AR A
H 1= IDE A4 3 A7skan, she] onEvent() =919}
T UlellA] 7t A3 olHlE IDE siAe § siE ol
E dlo|ElE AE]gteiof stz AR ojfge] Wkt vt
Hell, ROSOIA = o[HlE 414 8 olHlES A 2jskes
TEE R oIETL ddEHo] sid el
o[HIES A3k ROSS| FMFE o83 oHlE A7
= oMIES AEjshks FUFHrelA aig olER HFa

1 Aeekes 19 5 gold mesk dska ofsha)

O

I
)

N
1
N

o N
N

= B o f

E

o g

2

Il Hj
Z1 o

vy

rl

S
7h 42 FAo] Stk

webA Wk {7 oHE FES AN F EE 07 8
3} 7Fo] OPRoS HAFEVEAME ROSHH o|HEE gt
T AE g FNETE 5T T JdEF F19, ROSSH]
ojlE W vk ol)g} OPRoS H-82] ojHlE wglo| M
593 3y o w AFXHES e ¢ IS &%k
&, F9 571 ROS EFe dAAE] AREEE A9E,
B P53 F gk ROS ZHEA 2F TEEY
OPRoS A& oHlE YEE %3] oHlE HoJE|E Al

E =
A%, g EE S5=8 Fu 52 oE dolEE %
gsto] Aestes s3Ik

o2 g8 17 9 @ 17 103} o] OPRoS W& oHIE
FEQ9] Hfol= oWlE ¥ E ol EventCallback ©]2}=
34 ZAEE Fo] AXVE XE %73} 34 (portSetup()
oA HEHE o] Fule oWlE FEJ THILE 3}

From ROS Topic \'
Void callbackl(msg)

dispatch
Void callbackN(msg) |

S99 8. 2 PEE EE olE 4 Y,

Fig. 8. Event receiving through callbacks.

EventPort
0OPRoSComponent e InputEventPort
+onExecute() == +EventCallback
+portSetup()
+HJzerEventCallbadk()

manage
callback

OPRoSFramework

2% 9. o= 54 Felariolo)
Fig. 9. Class diagram for event receiving via callback.

S N 1255
: OPRoSFramework : OPRoSComponent : InputEventPort : ROS

sd OPRo5 Case )

1: portSetup()

3 :EventData

2: register callback

4 : Event Data

f : LlserEventCaIIbadcd

sd ROS Case /l

6 : portsetup() :

7 : register 'Fallback

'
i

u‘ 8: UserEvent;'CaIIbad@

a7 10, o[HIE

541 A1z Tejo) 13,

Fig. 10. Sequence diagram for event receiving via callback.
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Table 2. Callback registration rule.

OPRoS SET EVENT CALLBACK
AE (event_port_name, callbackFunction, this);
ROS SET TOPIC_CALLBACK
15 | (event port_name, callbackFunction, this, topicName);




1256 Choulsoo Jang, Byoungyoul Song, and Sunghoon Kim

[ Solution Browser 5 = O|FH =MyPkg &2
=

B3
4 [g solution
4 - Compenent Composing WSV Can
4 MyPg S — YourOPRoSComp
@ Robots rZ A [ o - 4 O O

L P SimpleEvento

s Remote Repository
i Component Executable -
4 @ component Editing
> (@ AnotherComp - MSVC
» @ MyoPRoSComp - MsV|[ T TR asEventout < tom
> B vouroPRoSComp - MS
4 [ Topic List
@ myRosTopic
& yourRosTopic

1% 11. OPRoS X ES} ROS EF o] A4,
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<package profile >

<port_connections>
<!-- general opros components -->
<port_connection port_type="event”>
<source component name="MyOPRoSComp”
port_name="SimpleEventOut”/>
<target component_name="YourOPRoSComp”
port_name="SimpleEventIn”/>
</port_connection>

<l-- opros to ros -->
<port_connection port_type="topic'">
<source component_name="MyOPRoSComp”
port_name="RosEventOut” />
<target topic_name="myRosTopic”/>
</port_connection>

<!-- ros to opros -->
<port_connection port_type="topic">
< source topic_name="myRosTopic” />
<target component_name="Y ourOPRoSComp"
port_name= “RosEventIn"/>

</port_connection>

</port_connections>
</package profile>

a9 12 3714 Z2utd 4
Fig. 12. Extension of package profile.
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ROSTurtlePublisher.xml
<ports>

<event_port type="topic::ros">
<name>VelocityOut</name>
<topic_name>turtle]/command_velocity</topic_name>
<data_type>turtlesim::Velocity</data type>
<usage>output</usage>

</event_port>

</ports>

ROSTurtleSubscriber.xml
<ports>

<event_port type="topic::ros">
<name>VelocityIn</name>
<topic_name>turtle]/command_velocity</topic_name>
<data_type>turtlesim::Velocity</data type>
<usage>input</usage>

</event_port>

</ports>

ROSTurtleSubscriber.cpp

void ROSTurtleSubscriber::VelocityInCallback
(turtlesim::Velocity arg)

{

)
% 13, A%l A AEUE x2nel ¥ ssms

Fig. 13. Component profiles and codes used in an experiment.

// user code
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OPRoSROSTurtle.xml
<package_profile >

<port_connections>
<port_connection port_type="topic">
<source component name="ROSTurtlePublisher”
port_name= “VelocityOut” />
<target topic_name="turtlel/command_velocity”/>
</port_connection>
<port_connection port_type="topic">
< sourcetopic_name="turtlel/command_velocity”/>
<target component_name="ROSTurtleSubscriber"
port_name= “RosEventIn"/>
</port_connection>
</port_connections>

</package_profile>

a7 14, 4Gl AR S7)A] ek
Fig. 14. Package profiles used in an experiment.
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Fig. 15. Anexperiment of interoperating of OPRoS and ROS.
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