Improve your ROS code with Model-
Driven-Engineering and save development

time while doing it

ROSCon 2013 — May 11, 2013
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Current challenges in the ROS community
Software quality and reuse

= Reuse ...

= Understandable code ...

= Standards / Best practices ...
= Learning curves ...

= Fast releases ...

= Distributed development ...
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Model driven engineering
In a nutshell

= Development and use of domain
models to represent abstract

MOF
knowledge to
= Encapsulate complexity
UML = Differentiate user roles
= Enforce architectures
Model of = Support reuse

class _
u Object management group

defines multi-layer architecture
Code
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BRIDE — An Eclipse based MDE-toolchain for ROS
Overview

The BRICS IDE (BRIDE) is an Eclipse distribution including:

Graphical model editors for different developer roles in a ROS development
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= Automatic generation of

C++ or Python ROS nodes

Launch files configuring ROS topics, services and parameters
= Separation of ROS independent user code and ROS skeletons

= |ntegration with Eclipse development environments for C++ and python (CDT
and pydev)
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BRIDE — An Eclipse based MDE-toolchain for ROS
Different types of ROS users

Domain expert

= System integrator

= Application engineer

= End user

= Architect
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BRIDE — An Eclipse based MDE-toolchain for ROS
Development process

Capability building System deployment Coordination building

ros_package ros_system ros_coordinator
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ROS package + node Launchfile + yaml SMACH + yaml

ROSCon 2013 - Stuttgart, Germany

__——
© Fraunhofer IPA % FraunhOfer
6 IPA

\



BRIDE — An Eclipse based MDE-toolchain for ROS
Textual workflow

= Do I really have to use all this IDE stuff?

= Xtext based DSL’s

# vi model/mymodel.ros_package

® O 6 model — vim — 100x;
root@h844750: ~ vim

= Standalone M2T compilers s e
or: "Alexander Bubeck"
# rosrun bride_compilers m2t PSR
eingmponent
. . . = publisher: output
= Integration into the rosbuild system "std_msgs: ;String”
er: input
# make regen "std_msgs: : String”
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BRIDE — An Eclipse based MDE-toolchain for ROS
Flexibility

= Cross toolchain
= Generate OROCOS components with the same computational code*

= Configuration management

= Support for rosparam server, dynamic_reconfigure and yaml based
configuration

= Automatic generation of yaml files*

= Legacy code

= Use existing (non-MDE) ROS components in your systems and
coordinators
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Walk-through BRICS Showcase

Creating Capabilities

[ Project Explorer 52 ‘@%l =
¥ =5 orocos_demo

[ Properties 82 ] Console

Jorocos_demo/model

Bl

Q Quick Access

| 5 | @oresource [ caabity Devtopr|
= 0

= =0

! Property

pecu e 'Value
Resource ~_\

derived false

editable true

last modified 4, April 2013 23:18:02

linked false

location / /Ub /git/cal bot/orocos_demo/model

name model

(&> Jorocos_demo/model
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Walk-through BRICS Showcase
Creating Systems

Y Eloper - EClIpSE, % e
. (> B
1| 1| Eomesource remaessem oo 3 ot oersoner [5ssemometonr| |G
[ Project Explorer 52 | ] =
IR

> b§ brics_showcase_industry_coordinators

» 55 brics_showcase_industry_lbr

| bé brics_showcase_industry_schunk_gripper
| 3 b_—f; brics_showcase_industry_system

> E,f brics_showcase_industry_system_sim

» 55 brics_showcase_industry_transformer

> b% brics_showcase_industry_worldmodel

» =% cob_kuka_xmlkrc

» =5 cognex_insight

| lé testsmach

= Properties 82 (.l Console " Yen

Properties are not available.

0 items selected
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BRIDE — An Eclipse based MDE-toolchain for ROS
Call for participation

= Use it + Refactor !
And give feedback of the toolchain

= Complain about the code!
Help improve the code templates (bride templates)

= Share your ideas !
What are your use cases?

bride-users@best-of-robotics.org
https://github.com/ipa320/bride
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Current challenges in the ROS community
Software quality and reuse -- Recap

= Reuse components by adapting

= Understandable code is created because crosscutting concerns are
separated and the component models document the structure of a ROS
node

= Standards / Best practices can be enforced by reuse of models

= |earning curves change because beginners don’t fight with boost
pointers etc.

= Fastreleases can be handled by updating the code templates

= Distributed development is endorsed by communicating with models
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Summary
BRIDE for ROS development

siic | | IR Docemaniston Saus

= BRIDE, a model driven engineering tool chain, =

disseminates Software Engineering techniques in s

the ROS community

= Current released version 0.2

= Capability Development and
System Deployment

= Coordinator Development
= Standalone compiler

= Please participate in this activities !

Acknowledgement to the project FP7-ICT-
231940-BRICS (Best Practice in Robotics)
www.best-of-robotics.org
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Package Summary

Tutosa

BRIDE for ROS:
http://ros.org/wiki/bride
sudo apt-get install ros-fuerte-bride

Contact:

Alexander Bubeck
alexander.bubeck@ipa.fraunhofer.de
Tel: +49 711 970 1314
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