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The 11th International Modelica Conference, 
which takes place at Palais des Congrès de 
Versailles, is the main event for the Modelica 

community. Users, library developers, tool vendors, and 
language designers gather to share their knowledge 
and learn about the latest scientific and industrial 
progress related to Modelica and FMI (Functional 
Mockup Interface).

The fundamental idea behind Modelica is to allow 
storing modeling knowhow in a high-level formally 
defined format, i.e., to collect information which 
you otherwise would find in engineering books only 
accessible by humans. By allowing convenient reuse 
of this knowhow by definition of component model 
libraries, enormous saving in man-hours for setting up 
simulation studies is achieved. Furthermore, by proper 
validation of such model libraries, much more reliable 
conclusions can be made from simulation studies 
leading to better products and user experience.  
These considerations lead to the equation-based 
object-oriented formalism of Modelica. 

Since the start of the collaborative design work for 
Modelica in 1996, Modelica has matured from an idea 
among a small number of dedicated enthusiasts to a 
widely accepted standard language for the modeling 
and simulation of cyber-physical systems. In addition, 
the standardization of the language by the non-profit 
organization Modelica Association enables Modelica 
models to be portable between a growing number 
of tools. Modelica is now used in many industries 
including automotive, energy and process, aerospace, 
and industrial equipment. Modelica is the language of 
choice for model-based systems engineering.

The FMI standard has been added to the project 
portfolio of the Modelica Association. FMI provides 
a complementary standard that enables deployment 
of pre-compiled high quality models originating 
from different model formats  to a larger number of 
engineers working with system design and verification.

The format of the conference is somewhat changed 
compared to previous years. We moved the vendor 
sessions to the first day of the conference to have two 
days of purely scientific presentations. Starting the 
tutorials one hour earlier allowed us to allocate more 
time and have room for 15 vendors to present their 
offers compared to 6 at the previous conference. 

The program is available in an event app for smartphones, 
tablets, and PCs. It enables searching for papers with 
abstracts, authors, and conference rooms. It also allows 
setting up your own schedule by selecting your favorite 
presentations.

Taking a walk in the Garden of Versailles is suggested 
on Tuesday evening. We have allocated a break of more 
than one hour after the scientific program before the 
conference dinner is served at the Palais des Congrès 
de Versailles. This means that you have time to see the 
Apollo Fountain.

Conference highlights:

• 2 Keynote speeches
• 83 papers in 4 parallel tracks
• 18 posters
• 7 tutorials
• 5 libraries submitted for the Modelica Library Award
• 15 vendor sessions presenting the latest Modelica   
 and FMI tools
• A fully booked exhibition area featuring 20 exhibitors
• Electronic proceedings including all papers and some  
 associated Modelica libraries and models

Finally, we want to acknowledge the support we 
received from the conference board and program 
committee. Special thanks to our colleagues at this 
year’s organizers, Dassault Systèmes and Linköping 
University, and Amelie Rönngård from Altitude 
Meetings. The support from the conference sponsors is 
gratefully acknowledged. Last but not least, thanks to 
all authors, keynote speakers, and presenters for their 
contributions to this conference.

We wish all participants an enjoyable and inspiring 
conference.

Lund and Linköping, September 1, 2015
Hilding Elmqvist and Peter Fritzson

Hilding Elmqvist                      Peter Fritzson

PREFACE HT
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Designing Cyber-Physical Systems: 
A Tale of Two Worlds Coming Together

Presenter: 
Prof. Alberto Sangiovanni-Vincentelli 
UC Berkeley, USA

Abstract: Cyber-Physical Systems have been the focus of 
many research and public forum initiatives in the world 
since the early 2000s. The concept of CPS involves the 
tight integration and co-design of physical (for example, 
mechanical, electrical, biological and chemical), systems 
with analysis, monitoring and control implemented on a 
computing system. As such it has important intersections 
with other fields of great interests such as Internet of 
Things, Hybrid Systems, Swarm Systems and Systems of 
Systems. One of the main challenges has been to develop 
solid foundations for design and manufacturing including 
formal methods and requirement capture. 

I will review the major directions of research and industrial 
relevance of CPS with particular attention to design 
methodologies and requirement capture with considerations 
about approaches to CPS simulation and analysis and their 
limitations.

Bio: Alberto Sangiovanni-Vincentelli holds the Buttner 
Chair of EECS, University of California, Berkeley. He was 
a co-founder of Cadence and Synopsys, the two leading 
companies in Electronic Design Automation. He was a 
member of the HP Strategic Technology Advisory Board, of 
the Science and Technology Advisory Board of GM, and is 
a member of the Technology Advisory Council of UTC. He 
is member of the Scientific Council of the Italian National 
Science Foundation (CNR) and of the Executive Committee 
of the Italian Institute of Technology. He is President of 
the Consiglio Nazionale Garanti della Ricerca, and of the 
Strategic Committee of the Italian Strategic Fund.

He received the Kaufman Award for “pioneering 
contributions to EDA”, the IEEE/RSE Maxwell Medal“ for 
groundbreaking contributions that have had an exceptional 
impact on the development of electronics and electrical 
engineering or related fields. He holds an honorary 
Doctorate by the University of Aalborg, Denmark and one by 
KTH, Sweden.

He is an author of over 850 papers, 17 books and 2 patents, 
is IEEE Fellow and a Member of the NAE.

A systems engineering perspective 
for Modelica and the heritage of 
synchronous language

Presenter: 
Dr. Albert Benveniste, 
INRIA, France

Abstract: In the first part of my talk I shall develop a vision 
of the central role of Modelica in systems engineering. 
The Modrio project has recently developed a Requirements 
profile for Modelica and progresses have recently been 
made regarding the link between Modelica and safety 
analyses. I shall discuss how far, I think, one could go in 
these directions. I shall also draw directions toward using 
Modelica for system-wide monitoring and diagnosis. All 
of this calls for a rigorous understanding of Modelica, its 
execution semantics: paying attention to this will constitute 
the second part of my presentation. I shall describe the 
background from synchronous languages by emphasizing 
how sound compilation schemes can be formally derived 
and how some of the above mentioned uses in system 
engineering were performed with synchronous languages. 
I shall conclude by indicating how these techniques can be 
adapted to derive structural analyses for multi-mode DAE 
systems. Nonstandard analysis will be used to help for this.
 
Bio: Albert Benveniste was Directeur de Recherche at INRIA, 
where he is now emeritus.  In 1990 he received the CNRS 
silver medal, he was elected IEEE fellow in 1991 and IFAC 
Fellow in 2013. From 1986 to 1990 he was vice-chairman 
of the IFAC committee on Theory and was chairman of this 
committee for 1991-1993. He has been Associate Editor 
(at Large) for IEEE Transactions on Automatic Control, 
Associate Editor for Int. J. of Adaptive Control and Signal 
Processing, and Int. J. of Discrete Event Dynamical Systems, 
and member of the Editorial Board of the Proceedings of the 
IEEE. From 1997 to 2013, he was head for INRIA of the joint 
Alcatel-INRIA research programme. He is a member of the 
scientific advisory boards of Safran Group and Orange. From 
2011 to 2014, he was co-heading the Center of Excellence 
(Labex) CominLabs in the area of telecommunications 
and Information systems. He has been elected to the 
Académie des Technologies in december 2011. His areas of 
interest cover system identification in control, embedded 
systems in computer science, and network management in 
telecommunications.

KEYNOTE SPEAKERS
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GENERAL SCHEDULE

GENERAL SCHEDULE OF MONDAY, SEPTEMBER 21     

13:00   Tutorials, see page 13 for more info.

16:30 Refreshments

17:00-17:45   Vendor Session Part I

17:50-18:35   Vendor Session Part II          see page 17 for more info.

18:40-19:25   Vendor Session Part III

19:30-22:00 Reception

    

GENERAL SCHEDULE OF TUESDAY, SEPTEMBER 22

  RICHELIEU LULLI COLBERT CONDÉ 

09:00  Opening

09:05  Welcome Address

09:25  Modelica News

09:35  Keynote 1

10:20 Coffee Break

10:50 
Exhibition FMI 1

 Building Energy  Automotive
   Applications 1 Simulation Techniques Applications 1

12:30 Lunch

13:45   Building Energy Modelica Language & Automotive
 Exhibition FMI 2 

Applications 2
 Compiler Applications 2   

    Implementation 1

15:25 Coffee Break

15:55  Optimization  Novel Modelica Building Energy
 Exhibition Applications and Control Applications 1 Applications and 

Applications 3
   

  Methods  Libraries

17:10 Refreshments

17:20-18:05  Panel Discussion

18:10    Modelica Language & 
Electrical Systems  Control Applications 2 Mechanical Systems Compiler

    Implementation 2

19:00 Relaxation

19:30-23:00                         Dinner including Library Award Announcement

GENERAL SCHEDULE OF WEDNESDAY, SEPTEMBER 23

  RICHELIEU LULLI COLBERT CONDÉ 

08:30  Keynote 2

09:15 Small Break

09:20 
Exhibition

 Aerospace 
Electrical Machines

 3D Representations Virtual Test Benches
  Applications 1  for Modelica Models

10:10 Coffee Break

10:40 
Exhibition

 Aerospace Power, Energy & Safety & Formal Thermofluid Systems,
  Applications 2 Process Applications 1 Methods Models and Libraries 1 

11:55 Poster Session

12:55 Lunch

14:00 
Exhibition

 
Testing & Diagnostics

 Power, Energy & 
Modelica Tools

 Thermofluid Systems,
   Process Applications 2  Models and Libraries 2

15:15 Coffee Break

15:45-16:00  Closing

}
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SCIENTIFIC PROGRAM – TUESDAY SEPTEMBER 22
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An Aeronautic Case Study for
Requirement Formalization and
Automated Model Composition 

in Modelica

Wladimir Schamai, Lena Buffoni, 
Nicolas Albarello, Pablo Fontes De 

Miranda, Peter Fritzson

Suitability of Different Real-
Time Solvers for a Model-Based 

Engineering Toolchain using 
Industrial Rexroth Controllers

Nils Menager, Rüdiger Kampfmann, 
Niklas Worschech, Lars Mikelsons

FastHVAC - A Library for Fast
Composition and Simulation of 

Building Energy Systems

Sebastian Stinner,  
Markus Schumacher, Konstantin 

Finkbeiner,  Rita Streblow,  
Dirk Müller

Open Source Library for the 
Simulation of Wind Power Plants

Philip Eberhart, Tek Shan Chung, 
Anton Haumer, Christian Kral

Anticipatory Shifting  
– Optimization of a Transmission 

Control Unit for an Automatic 
Transmission through Advanced 

Driver Assistance Systems

Salim Chaker, Michael Folie,  
Christian Kehrer, Frank Huber

Integrated Engineering  
based on Modelica

Andreas Hofmann, Nils Menager, 
Issam Belhaj, Lars Mikelsons

Coupling Model Exchange FMUs 
for Aggregated Simulation by 

Open Source Tools

Pukashawar Pannu, Christian 
Andersson, Claus Führer,  

Johan Åkesson

Using FMI in a Cloud-based Web
Application for System Simulation

Stefan Bittner, Olaf Oelsner,  
Thomas Neidhold

Test of Basic Co-Simulation 
Algorithms Using FMI

Kosmas Petridis, Christoph Clauß

Experimental Calibration of Heat
Transfer and Thermal Losses in a
Shell-and-Tube Heat Exchanger

Javier Bonilla, Alberto de La Calle, 
Margarita M. Rodríguez-García, 

Lidia Roca, Loreto Valenzuel

Kansei Modeling for Delight 
Design based on 1DCAE Concept

Koichi Ohtomi

Simulation of Distributed 
Energy Storage in the Residential 
Sector and Potential Integration 
of Gas-based Renewable Energy 

Technologies using Modelica

Praseeth Prabhakaran, Wolfgang 
Koeppel, Frank Graf

A Modelica Library Organization
Method Supporting Online  
Modeling and Simulation

Xiong Tifan, Zhou Zhiming,  
Wan Li, Li Yongchao

Towards Enhanced Process 
and Tools for Aircraft Systems 
Assessments during very Early 

Design Phase

Eric Thomas, Olivier Thomas, 
Raphael Bianconi,  

Matthieu Crespo, Julien Daumas

A new Modelica Electric and  
Hybrid Power Trains Library

Massimo Ceraolo

Initiatives for Acausal Model
Connection using FMI in JSAE 

(Society of Automotive  
Engineers of Japan)

Yutaka Hirano, Satoshi Shimada, 
Yoichi Teraoka, Osamu Seya,  

Yuji Ohsumi, Shitaroh Murakami, 
Tomohide Hirono,  

Takayuki Sekisueman

POSTER SESSION

Dynamical Model of a Vehicle 
with Omni Wheels: Improved 

and Generalized Contact 
Tracking Algorithm

Ivan Kosenko, Sergey Stepanov, 
Kirill Gerasimov, Alexey Rachkov

Control Development and 
Modeling for Flexible DC Grids 

in Modelica

Andreas Olenmark, Jens Sloth, 
Anna Johnsson, Carl Wilhelmsson, 

Jörgen Svensson

Wednesday September 23, 11:55–12:55  
The poster session is held in Le Nôtre gallery on Level 2.
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TUTORIALS The tutorial sessions are held at the venue on Monday September 21, 
13.00–16.30. Coffee break is included.

MODELICA Modeling Tutorial 
– Learn using Modelica with a tool 
of your choice

PRESENTER: Dr. Dirk Zimmer, DLR
ROOM: Boileau

Abstract: This tutorial offers a basic hands-on introduction in 
modeling and simulation with Modelica. The tutorial is aimed at 
people with little or no practical experience in using Modelica. 
All participants have the opportunity to create a model of a 
controlled inverse pendulum in a graphical way. This model will 
demonstrate the strength of Modelica by combining different 
fields of engineering. To this end, mechanical, electrical, and 
control components are simulated in a single environment.

Please bring your own laptop! For the tutorial, you can use any 
Modelica tool that supports graphical modeling. For participants 
with no tool at hand, demo versions will be provided by tool 
vendors. According to the current planning, at least Dymola, 
OpenModelica, SimulationX, and SystemModeler will be provided.

In addition to the basic modeling task, background knowledge 
is presented that explains six key elements of the Modelica 
language:

• Equation-based modeling
• Non-causal system description
• Physical connectors and signals
• Object-orientation
• Graphical modeling
• Modelica Standard Library

As final step, tasks like the modeling of hybrid systems will be 
carried out by introducing dry-friction and backlash to the gear 
model, and adapting the controller.

About the tutor:
Dr. Dirk Zimmer is a member of the Modelica Association and 
teaches Modelica at the Technical University of Munich (TUM).  
In addition, he holds guest lectures at Universities of Applied 
Sciences and workshops for industry partners. In his teaching  
work, he explains the theoretical background and uses his 
modeling experience that he acquired at the German Aerospace 
Center and ETH Zurich.

Introduction to Modeling, Simulation, 
Debugging and Optimization with 
Modelica and OpenModelica

PRESENTERS: Peter Fritzson and Bernhard Thiele, Linköping 
University, Sweden; Bernhard Bachmann, FH Bielefeld, Germany
ROOM: Colbert

Abstract: This tutorial gives an introduction to the Modelica 
language and technology to people who are familiar with basic 
programming concepts and to engineers who wish to learn 
about Modelica. It gives a basic introduction to the concepts of 
modeling and simulation, as well as the basics of object-oriented 
component-based modeling for the novice, and an overview 
of modeling and simulation in a number of application areas. 
Moreover, an introduction to debugging Modelica models will be  
given, and an introduction of model-based dynamic optimization  
with OpenModelica including goal functions, constraints, conver-
gence.

A number of hands-on exercises will be done during the tutorial, 
both graphical modeling using model components from the 
Modelica standard library and textual modeling  involving writing 
a few small Modelica models. The schedule is approximately  
as follows:

1.  Modelica background and important aspects
2.  Graphical modeling and simulation introductory exercise  

– make an RL circuit using components from MSL 
 (Modelica Standard Library)
3.  Overview of the OpenModelica environment and its 
 capabilities
4.  Simple hands-on model debugging exercise
5.  Modelica language concepts of types, variables, 
 classes, inheritance
6. Hands-on textual modeling of a small model
7.  Modelica discrete event and hybrid properties including  

state machines
8. Small discrete-event and small state machine exercise.
9.  Modelica concepts of components, connectors and 
 connections
10. Short overview of the Modelica standard library
11.  Graphical modeling hands-on exercise: extend the 
 RL-circuit to a DC-Motor; if there is time also add a 
 PI controller in a feedback loop.
12.  Model-based dynamic optimization with OpenModelica  

including goal functions, constraints, convergence.
13.  If there is time, a small model-based dynamic
 optimization exercise.

Bring your Laptop! Extensive hands-on exercises using  
OpenModelica will be done during the tutorial.
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Lecturers:
Peter Fritzson is a Professor and Research Director of the 
Programming Environment Laboratory (PELAB), at Linköping 
University, Sweden. Peter Fritzson is director of the Open Source 
Modelica Consortium and vice chairman of the Modelica Associa-
tion. Professor Fritzson has  published 18 books/proceedings 
and more than 280 scientific papers.

Bernhard Thiele is researcher at PELAB, Linköping University.  
He contributed to the design of the clocked synchronous language 
element extensions in the Modelica 3.3 language and has imple-
mented the current state machine support in OpenModelica.

Bernhard Bachmann is a Professor at FH Bielefeld, Germany. 

His group develops most of the numerical/symbolic solver 
and dynamic optimization parts of OpenModelica.

Optimal control and state estimation 
with Modelica and Optimica

PRESENTERS: Johan Åkesson, Christian Andersson, Toivo 
Henningsson, Per-Ola Larsson, Stéphane Velut, Modelon 
ROOM: Condé

Abstract: This tutorial demonstrates how Modelica and Optimica 
are used to formulate and solve optimization problems targeting 
control of industrial processes. 

A key focus of the tutorial is usability of numerical algorithms 
when solving dynamic optimization problems arising in con-
trol applications. While numerical algorithms and software 
for non-linear dynamic optimization has been available 
for many years, industrial application is often hindered by 
challenges in achieving robust convergence for large-scale 
models. This tutorial demonstrates how new tool capabilities 
support users in isolating and resolving convergence prob-
lems. In particular, means to isolate problematic equations 
that contribute to non-convergence in Modelica models are 
presented. In addition novel heuristics for problem scaling is 
used to further improve convergence robustness. Participants 
are offered hands on experiences with effective tools for 
achieving convergence in industrial optimization problems.

Attention is given to methods to achieve real-time perfor-
mance in non-linear model predictive control (NMPC) and 
Moving Horizon Estimation (MHE) applications. New tool  
capabilities supporting warm-start of optimization algorithms 
significantly reduce solve time when solving a sequence of 
optimization problems, as is done in NMPC and MHE.

The tutorial offers an open source tool track which is based 
on JModelica.org and one commercial tool track which is 
based on the OPTIMICA Compiler Toolkit. The latter track 
also offers hands on experiences with optimization of  
industrial power generation systems.

The tutorial is supported by Modelon’s experts in optimi-
zation technology and optimization of power generation 
systems.

 

Working with MapleSim 2015

PRESENTER: Chad Schmitke, MapleSim Development, Maplesoft
ROOM: Montesquieu 

Abstract: MapleSim allows users to create and document 
their own symbolic and numeric analyses of Modelica models 
in a rich problem-solving environment.  Although the basics 
of creating and simulating models within MapleSim will be 
covered, the focus of the tutorial will be on the connection  
between MapleSim and Maple, and the unique analysis  
opportunities it provides. Hands-on exercises in a variety of 
application areas will demonstrate how to work with Modelica 
models within this environment.  We will also look at how the 
resulting analysis can be easily wrapped in a custom UI  
(sliders, interactive plots, etc.) and deployed on the web.

Example areas will include: extracting, interrogating, and solving 
kinematic and dynamic equations; creating, manipulating and 
discretizing PDEs; automatically converting Maple equations into 
Modelica components; creating parametric, linearized models 
and finding their Eigenvalues; using MapleSim’s programming 
interface to perform parameter sweeps and optimizations.

FMI user meeting

PRESENTERS: Torsten Blochwitz (MAP FMI Project Leader) et. al.
ROOM: Richelieu
Abstract: The FMI Project organizes this “FMI User Meet-
ing” within the tutorial/workshop session on the first day 
of the MODELICA Conference 2015 as a complement to the 
scientific tracks on FMI. The intention is to increase the 
interaction between FMI users in different companies / 
institutions and the Modelica Association Project FMI.

In a first part, an overview on the FMI ecosystem will be given 
by the FMI Project leader. The working modus of the FMI 
Project and the new development process will be presented 
including FMI Change Proposals and supporting tools. The 
current status of the FMI standard and current development 
directions will be summarized. In a second part, FMI users 
will give presentations showing how FMI is used for model 
interchange between different companies or different depart-
ments resp. engineering domains within one company, ena-
bling collaborative model-based systems engineering. Users 
can also give feedback on their experience with FMI and 
missing features for the future. Additionally, the connection of 
FMI to past and future research projects will be summarized.

INVITED PRESENTATIONS

Title: Overview on the FMI project
Authors: Torsten Blochwitz (MAP FMI Project Leader + ITI)

Title: FMI Processes
Authors: Torsten Blochwitz (MAP FMI Project Leader + ITI) and 
Andreas Junghanns (QTronic)

Title: FMI Working Groups 
Authors: Torsten Blochwitz (MAP FMI Project Leader + ITI) 
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Title: Smart Systems Engineering
Authors: Stefan Rude (BMW AG)

SELECTED PRESENTATIONS

Title: Initiatives for acausal model connection using FMI in 
JSAE (Society of Automotive Engineers of Japan)
Authors: Yutaka Hirano (Toyota Motor Corporation), Satoshi 
Shimada (Honda R&D Co., Ltd.), Yoichi Teraoka (Mazda  
Motor Corporation), Osamu Seya (DENSO CORPORATION), 
Yuji Ohsumi (AZAPA Co., Ltd.), Shintaroh Murakami  
(Dassault Systèmes K.K.), Tomohide Hirono (NewtonWorks 
Corporation), Takayuki Sekisue (ANSYS Japan K.K.)

Title: HiL real-time testing of a gearbox controller unit 
including a physical gearbox FMU
Authors: Peter Rissling (BMW Group), Andreas Pillekeit 
(dSPACE GmbH), Christian Kehrer (ITI GmbH)

Title: Systems Model Integration & Distribution using the 
Functional Mock-up Interface at Jaguar Land Rover Ltd.
Authors: James Chapman (Jaguar Land Rover Ltd.)

Title: Usage of FMI at Audi and Volkswagen
Authors: Christoph Bals (Audi AG), Thies Filler and Andreas 
Soppa (Volkswagen AG)

Title: FMI experience at ZF – Progress in Modelica Association 
Project „System Structure and Parameterization“
Authors: Jochen Köhler and Michael Kübler  
(ZF Friedrichshafen AG)

Title: FMI-based Model Exchange for Aircraft Energy Systems
Authors: Dirk Zimmer (DLR), Tim Giese (Airbus Operations 
GmbH), Matthieu Crespo (Liebherr-Aerospace), Sébastien 
Vial (Airbus Operations SAS) 

Git and GitHub for Modelica users 
and developers

PRESENTERS: Dietmar Winkler, Mike Tiller
ROOM: Pascal

Abstract: This tutorial provides an introduction to Git, the 
distributed version control system, and GitHub. It is divided 
in two main parts:

1.  Getting started with Git:
 - Why Version Control
 - Light introduction to what Git actually does
 - First commands to create repositories, change files,  
 commit changes  
2.  Getting started with GitHub:
 - Create a fork of an existing project
 - Real bug fixing of example issues by use of
  * branching
  * committing changes with correct commit messages
  * creating pull requests
  * getting pull-requests accepted
3. More advanced git commands explained (if time allows)

Prerequisites:
* a laptop with a modern browser (Firefox or Chrome are  
 recommended)

*  for part 1. you can additionally install git locally on your  
 machine (http://git-scm.com/download/) but participat- 
 ing using only your web browser is fine too.
* for part 2. a free GitHub account is needed. 
 It helps if you set up this in advance by signing up for   
 GitHub under: https://github.com/

Background:
In the past, open-source projects have been migrating 
away from centralized version control systems like CVS and 
Subversion to decentralized ones.  At the moment, the most 
popular of these is Git.

Two years ago, the Modelica Association started making all 
its Modelica libraries available via GitHub as Git mirrors
(https://github.com/modelica) and placing all user libraries 
in one central place (https://github.com/modelica-3rdparty). 
Subsequently library repositories increasingly evolved from 
being mirrors to being real Git repository with development 
taking place on GitHub.

Git’s decentralized development makes it easy for develop-
ers to modify, fix and contribute to the libraries of others. 
In addition, GitHub provides great infrastructure to support 
communication, forking and issue tracking. For open source 
projects, GitHub’s functionality is completely free.

Dependability Analysis for Modelica 
Models

PRESENTERS: Marc Bouissou, EDF; Lena Buffoni, Linköping 
University
ROOM: Vauban

Abstract: In the development of modern large-scale systems, 
the verification of important non-functional requirements such 
as dependability and safety is often postponed to the last stages 
of the development process with a high risk of having to revise 
even basic design choices and with a consequent increase in both 
completion time and development costs. Including dependability 
information in models from the early stages would ensure that 
the system design takes into consideration these important 
factors. The tutorial will introduce the basic principles of depend-
ability analysis for beginners, with a focus on Fault Analysis 
Trees. The goal is to show how to model failures in a system 
using FTA, to introduce key algorithms for FTA analysis and 
to introduce the tool-chain for generating FTAs automatically 
from Modelica models using the Figaro extension for Modelica. 
Figaro is a reliability modelling language developed by EDF 
(Électricité de France) to be a general representation formalism. 

The tutorial will be hands on, so bring a laptop with a 
Windows environment. Participants will be shown through a 
series of exercises how to add dependability information to 
Modelica models with the use of the Figaro library, how to 
work with a Figaro knowledge base to define dependability 
rules for a class of Modelica systems and how to generate 
fault trees from Modelica models extended with dependability 
properties. Emphasis will be made on using inheritance and 
OO principles to maximise reusability and efficiency when 
adding dependability information to models.
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EXHIBITION

The following companies/institutes will exhibit (alphabetic order):

Ansys ............................................................................................... booth 7

Cenit AG ........................................................................................... booth 16

Claytex Services Limited ........................................................ booth 15

Concurrent ..................................................................................... booth 10

D2T ..................................................................................................... booth 6

Dassault Systèmes .................................................................... booth 11

ESI-Group ....................................................................................... booth 1

ITI GmbH ......................................................................................... booth 9

Kiastek ............................................................................................. booth 19

LTX Simulation GmbH ............................................................... booth 17

Maplesoft  ........................................................................................ booth 8

Modelon  ........................................................................................... booth 12

National Instruments ............................................................... booth 5

Open Source Modelica Consortium .................................... booth 3

Ricardo Software ........................................................................ booth 20

Siemens ........................................................................................... booth 18

United Technologies Research Centre Ireland Ltd.  .... booth 4

Wolfram ........................................................................................... booth 14

XRG Simulation GmbH ............................................................. booth 13
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VENDOR SESSION

Program of the Vendor Sessions on Monday, September 21

17:00

17:45

17:50

18:35 

18:40

19:25

Welcome Reception 
Monday September 21, 19.30
The Welcome Reception will take place at Palais des 
Congrès de Versailles, room Mazarin. The reception will 
include refreshments and canapées. Please note that no 
dinner is served. 

Conference Dinner 
Tuesday September 22, 19.30
The Conference Dinner will take place at Palais des  
Congrès de Versailles, room Mazarin.

SOCIAL PROGRAM

SITE PLAN

LULLI
Room

PRIVATE

Level –1

Main entrance

VAUBAN

Room

PASCAL

Room

CONDÉ

Room

STAGE

BACK OF THE STAGE

Level 1 Level 0 Level –1

Caterers' area

Caterers' area

RICHELIEU 

AMPHITHEATRE 

RECEPTION AREA

BOILEAU
Room

MONTESQUIEU
Room

COLBERT
Room

RICHELIEU
AMPHITHEATRE

Amphitheatre balcony

Level 2

PMR

LE NÔTRE
gallery

RACINE
Room

MOLIÈRE
Room

MAZARIN
Room

EXHIBITION BAR

VAUBAN BOILEAURICHELIEU COLBERT CONDÉ

ANSYS
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Virtual System Pro-
totyping:  Combining 

Modelica + 3D Physics 
+ Embedded Software   

Eric Bantegnie,
 Lee Johnson

DASSAULT SYSTÈMES
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Dymola News and a 
New Approach for 
Modelica Modeling

Hilding Elmqvist, 
Johannes Gerl, 

Martin Malmheden, 
Fabrice Pinot

DELTARES  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

RTC-Tools: 
Optimization-based 

control for 
environmental 

applications

ESI GROUP
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

ESI-Group – Modelica 
Support for Virtual 

Prototyping  

Peter Harman,
Peter Bunus

ITI
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

SimulationX Update 
on FMI 2.0 and MSL 

Compatibility

Alex Magdanz

LORIA/INRIA
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Smart-grid simulation 
with MECSYCO

Vincent Chevrier, 
Laurent Ciarletta

MAPLESOFT       
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

What’s New in 
MapleSim 2015

Chad Schmitke

MODELON
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Modelica and FMI 
Products from Modelon

Johan Åkesson, Maria 
Henningsson,

Johan Andreasson

NATIONAL 
INSTRUMENTS

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

LabVIEW Support for 
FMI for Model Exchange

Jeannie Falcon,
Greg Morrow

OPEN SOURCE 
MODELICA CONSORTIUM

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

OpenModelica 
Status and News on 

Simulation, Debugging, 
FMI, and Optimization

Peter Fritzson, Bernhard 
Bachmann, Francesco 
Casella, Adrian Pop, 

Ruediger Franke

RICARDO SOFTWARE
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Complete Vehicle 
System Modeling 

using IGNITE

Tyson Stewart

RISEGrid             
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Distributed Architecture 
for Controlled 
CO-SIMulation

Mathieu Caujolle, 
Jean-Philippe Tavella, 

Gilles Plessis

SCILAB ENTERPRISES
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Leveraging Modelica 
and FMI in Scilab 

open-source 
engineering software

Paul Bignier,
Yann Debray

SIEMENS             
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

LMS Imagine.Lab 
Amesim

Michael Sasena, 
Nicolas Orand

XOGENY    
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Transforming Modelica/
FMI Models into Web 

Applications with XenGen

Michael Tiller
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Venue
The Modelica conference will take 
place at Palais des Congrès de  
Versailles, approximately 40 minutes  
by train (RER C) from central Paris. 

Venue Address
Palais des Congrès de Versailles
10 rue de la Chancellerie  
78000 Versailles

Exhibition
A commercial exhibition will take place 
at the venue and will be open:

Monday   19.00–21.00
 (during Welcome Reception)
Tuesday  08.00–17.30  
Wednesday 08.00–15.45

Emergency
Emergency number is 112. This number 
will connect you to police, ambulance, 
or fire department. The emergency 
number does not require an area code 
and the phone call is free.

Internet / WIFi
At the conference venue you will be able 
to access wireless Internet.

Login: modelicaconference2015
Password: modelicaconference2015

Meals
Coffee breaks, lunches, Welcome 
Reception and optional Conference 
Dinner are included. They will be 

served in room Mazarin close to the 
exhibition area at the venue. Please 
note that there will be no lunch served 
Monday September 21 before the  
Tutorial sessions start.

Parking
Nearby blocks offers three car parks. 
There are no parking lot located nearby 
the building. 

Poster sessions
Wednesday September 23, 11:55–12:55 
there will be poster sessions held in  
Le Nôtre on Level 2.

Registration desk
The registration desk at the venue 
will be open: 

Monday  10.00–19.00
Tuesday  08.00–18.00
Wednesday 08.00–17.00

Please contact us at the registration 
desk if you have any questions or  
requests and we will try to help you.

Taxi 
Recommended taxi companies in 
Versailles are:
Taxi Abeille +33 (1) 39 50 50 00,
e-mail: taxis-abeille@wanadoo.fr
Association Taxi +33 (1) 39 51 04 04

Travel/Transportation 
Information
Once you have arrived in Paris, public 
transportation is recommended 

within the city and to Versailles. 
Please see further details regarding 
transportation at the map below and 
on next page. For more information 
on public transport options see 
http://parisbytrain.com

Tourist Information
Paris is a wonderful city to visit and 
explore. For more information about 
what to do when in Paris, please go to  
http://en.parisinfo.com

If you are interested in visiting  
the Versailles castle when in 
Versailles, please go to http://
en.chateauversailles.fr/homepage  
for more information.

Tutorials 
All tutorial sessions are held at the 
venue Monday September 21, 
13.00–16.30. Coffee break is included.

Vendor Sessions
Vendor sessions are held at the venue 
Monday September 21, 17.00–19.25.

Voltage
Voltage in France is 220-240 V AC, 50 
Hertz frequency. Continental Europe 
uses 2 round pin plugs.

PRACTICAL INFORMATION

RER C: 

   

Versailles Rive Gauche station.

Bus 171:
 from the Pont de Sèvres, “Place du Château” stop.

Train:  
from Paris Saint Lazare mainline station (40 min),
“Versailles Rive Droite” station; 

from Paris Montparnasse mainline station (30 min),

 “Versailles Chantiers” station.

E
n
tré
e

U

N

L

171

é
e

Vers Aéroport de Paris -
Charles-de-Gaulle vers A13

Vers Aéroport de Paris - Orly
vers A86

CHÂTEAU

P
iè

ce
d’

ea
u

de
s 

S
ui

ss
es

Avenue de Paris

Rue des Chantiers

Ru
e 

Éd
ou

ar
d 

Ch
ar

to
n

Ru
e 

du
 M

ar
éc

ha
l J

of
fre

Avenue de Paris

Avenue de Saint-Cloud

Boulevard de la Reine

Route de Saint-Cyr

Rue de l’Orangerie

Rue de la Paroisse

Avenue de Sceaux

Rue de la Chancellerie

Av
e 

du
 G

én
ér

al
 D

e 
G

au
lle

Ru
e 

de
s 

Ré
se

rv
oi

rs

Ru
e 

Ro
ya

le

Place
d’Armes

Vers N10, Saint-Cyr, 
Trappes, Rambouillet

Vers 
Massy-Palaiseau

Vers Paris Pont de Sèvres 

Place
Alexandre 1er

Place du marché
Notre-Dame

Place
Hoche

Carré
Saint-Louis

Rue des  États Généraux

P
o

ta
g

e
r 

d
u

 R
o

i

J
a
rd

in
s

Av
e 

de
 l’E

ur
op

e

Place du Château

Versailles Château - Rive Gauche

Versailles - Rive Droite

Vers A13 Rouen

Versailles - Chantiers

Vers A86, Saint-Quentin-en-Yvelines

RER C: Versailles Rive Gauche station.

Bus 171: from the Pont de Sèvres, “Place du Château” stop.

Train:  from Paris Saint Lazare mainline station (40 min), “Versailles Rive Droite” station; 
from Paris Montparnasse mainline station (30 min), “Versailles Chantiers” station.
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From Charles de Gaulle airport:
• 40 min by car;
• 1 hr 10 min: RER B  + RER C.

From Orly airport:
• 30 min by car;
• 1 hr 15 with ORLY RAIL + RER C.

From CHARLES-DE-GAULLE airport

RoissyBus to Paris - Opéra

>  RER B heading towards Saint-Rémy- lès-Chevreuse 
to Saint-Michel - Notre-Dame

>  From Saint-Michel - Notre-Dame, RER C heading 
towards

Versailles Château - Rive Gauche. Get off at Versailles 
Château - Rive Gauche

Airport shuttles from  
Porte Maillot

>  Air France coaches
>  Beauvais Airport shuttles

From ORLY airport

Orlyval to Antony

>  RER B heading towards Mitry-Claye or Charles-
de-Gaulle airport to Saint-Michel-Notre-Dame

From Saint-Michel-Notre-Dame, RER C heading 
towards Versailles Château-Rive Gauche. Get off at 
Versailles Château-Rive Gauche 
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