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Embedding APP4MC in a Systems 
Engineering development process

 Overall goal until end of the project: Provide an example on how APP4MC is 
embedded in an existing toolchain
- Based on a fictional driver assistance system
- Based on open source tools (easy replicability)

 Subgoals / what does embedding mean?:
- Showcase trace link management with Capra
- Showcase a model transformation from software design to APP4MC
- Showcase how safety requirements can be handled

 Goals for today: 
- Showcase the current state of development
- Discussion and feedback
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EBEAS1 Overview
(Emergency Braking & Evasion Assistance System)

 Four autonomous, Car2Car-capable vehicles on a two-lane street
 Front vehicle detects an obstacle and has to perform an emergency brake
 Front vehicle notifies the following traffic which in turn has to handle the 

overall situation (depending on distances, available space, …)

 Scope/SUD: ECU which realizes the intended functionality
(i.e., Systems- & Software Engineering)

ego frontrear

overtaking

Obstacle

1https://www.hni.uni-paderborn.de/pub/9479
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Development process overview
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EBEAS Model Landscape
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EBEAS Model Landscape (today)

Software Requirements
Engineering (SWRE)

Model-driven Software 
Design (MDSD)

Software development for
multi-core

Lorem ipsum dolor lorem 
ipsum dolor lorem...

ID

1

2

3

... ...

Ipsum dolor...

Dolor lorem...

Lorem ipsum...

Text

... ... ...

Environment

App. Scenarios

Requirements

Functions

Requirements

Beh. States

Beh. Sequences

Model-based Systems 
Engineering (MBSysE)

 

Speed-based Locking

 

Remote-based Locking

:Central
Locking

:Door
Electronics

:Exterior
Lights

:Remote
Key

:Turn
Signals

:DC2CL
:~DC2CL

:CL2DC:~CL2DC

:EL2TS

:~EL2TS

:CL2EL

:~CL2EL

:RK2CL

:~RK2CL

msd SpeedLockDoors
msd RemoteLockDoors

msd LockingFeedback

:Central
Locking

lockCmd

ack(success)

feedbackCmd

:Door
Ctrl

:Turn
Signals

:Exterior
Lights

feedbackReq

c = 0

c ≤ 200

success

Initial SW-Arch.

Formal Req.

SW Architecture

Real-time Beh.

Model Checking

SW Allocation

Simulation

Consist. Checks



7
© AMALTHEA4public - All rights reserved, also regarding any disposal, exploitation, reproduction, editing, 
distribution, as well as in the event of applications for industrial property rights.

Research at Fraunhofer IEM
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Support for 
arbitrary artifacts

Trace to Tickets 
through Mylyn

Visualizations for 
Impact Analysis
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Capra - Flexibility and Extendibility

 Ability to define a custom traceability metamodel
 Ability to add more artifact handlers
 Ability to extend the Visualization

PlantUML Zest
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Scope of the demonstration
Tracelink management with Capra
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Scope of the demonstration 
Model transformation M-UML  APP4MC
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Scope of the demonstration 
Model transformation M-UML  APP4MC

Model Checking
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„Start evading within 25 
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?

How to execute the software 
correct and efficient without 

violating safety requirements?

 Enable Parallel Execution
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Outlook

 EBEAS example
- CONSENS models in Papyrus
- Complete models in ScenarioTools and MechatronicUML
- Deployment on the RC-Car / Rover (ambitious )

 MechatronicUML APP4MC transformation
- Transformation of additional model elements: components, hardware
- Utilization of component allocation information in Partitioning and Mapping
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Contact information

David Schmelter
Research Fellow
Software Engineering
Phone: +49 5251 5465-272
david.schmelter@iem.fraunhofer.de

Fraunhofer IEM

Zukunftsmeile 1
33102 Paderborn, Germany
Phone: +49 5251 5465-101
Fax: +49 5251 5465-102

www.iem.fraunhofer.de
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Contact information

Salome Maro
Phone: +46 31 772 6177
salome.maro@cse.gu.se

Jan-Philipp Steghöfer
Senior Lecturer
Phone: +46 31 772 1043
jan-philipp.steghofer@gu.se

Chalmers | Unversity of Gothenburg
Department of Computer Science and Engineering
Software Engineering Division
https://chalmers.se/cse

https://eclipse.org/capra/
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