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CONFERENCE BOARD

Doc. MUDr. Jifi Kofranek, CSc., Charles University, Czech Republic (Conference Chair)
Prof. Francesco Casella, Politecnico di Milano, Italy (Program Chair)

Prof. Peter Fritzson, Linkoping University, Sweden
Prof. Martin Otter, DLR, Germany

Dr. Hilding Elmqvist, Mogram AB, Lund, Sweden
Dr. Michael Tiller, Xogeny, Michigan, USA

Jiri Kofranek

Conference Chair

We would like to welcome you to Prague for
the 12th international Modelica Conference.
The conference was organized by the
Modelica Association in cooperation with
the Czech Society for Informatics and
Cybernetics and Politecnico di Milano.

Modelica is not only a unigue modeling language, which is widely
used in numerous branches of industry and also in research
and science, but most of all it is an immensely effective tool for
complex simulations in the automotive industry, building energy
management, aerospace and many other fields of engineering.

The program of the conference is interesting not only for the
participants, who already use Modelica, but also for those who
would like to be introduced to the possibilities of this new modern
modeling language by our numerous tutorials. The usage of the
language is facilitated by Modelica libraries focused on diverse
fields. Consequently, an important part of the conference is the
traditional Library Award Announcement.

We welcome you to Prague, the city of many historic sites, culture
and also the music festival Prague Spring, taking place in Prague
this week.

Francesco Casella
Program Chair

The International Modelica Conference is
the most important place for the Modelica
and FMI communities to meet, exchange
ideas and advance the state of the art in
object-oriented modelling.

This year we received 129 paper submissions for the scientific
program. After a thorough peer review process by the
International Program Committee, 83 were accepted for full
oral presentation and 19 for poster presentation, with authors
coming from 18 different countries in Europe, Asia, America, and
Oceania. The scientific program is completed by two distinguished
keynote talks, one from industry and one from academia.

The conference also hosts nine tutorials, the FMI User Meeting,
as well as vendor presentations and a commercial exhibition.

I warmly welcome you to the 12th International Modelica
Conference and | wish you a successful, pleasant, and rewarding
stay in Prague!
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KEYNOTE SPEAKERS

Challenges of Future Robotics

Presenter:

Bernd Liepert

President of the euRobotics AISB
Chief Innovation Officer at KUKA AG

Abstract: Robotics will change the world! It will unleash the
same if not an even more disruptive and transformational
power within the next 50 years as mainstream [T-technology
and the Internet have over the last half a century. Nurtured by
technological breakthroughs in industrial automation, robotics
will exhaustively permeate all domains of the human living
realm. Hence, our grandchildren will grow up in a society that
is enriched and enhanced by assistive technologies in every
imaginable way. Robotics and automation will be tailored into
many everyday objects, becoming an integral part of all kinds
of appliances. This Generation ,R" will be without fear of these
technologies perceiving their beneficial nature - they will grow up
as Robotic Natives. This implies, that today's people are already
born to become the first society of Robotic Immigrants. Although
it is not possible to precisely predict the world of tomorrow,
the presented model of the 4 Robotic Revolutions provides a
compelling, holistic approach to describe the future phases
of robotic evolution, characterizing them according to their
technological enablers and underlying interaction paradigms.

Bio: Dr. Bernd Liepert is the Chief Innovation Officer of KUKA AG,
a world leading manufacturer of industrial robots. Dr. Liepert
earned his diploma in mathematics in 1990 from the University
of Augsburg and his honorary doctor degree from University
of Magdeburg in 2011. Since 1990 Dr. Liepert has worked in
changing positions for KUKA. From 1990 to 1996 he worked
as mathematician and developer at KUKA Schweissanlagen +
Roboter GmbH before he took charge as head of development
of the newly founded company KUKA Roboter GmbH until 1997.
From 1998-1999 he was a member of KUKA Roboter GmbH
Board of Management, responsible for development and design.
From 2000-2009 Dr. Liepert was the CEO of KUKA Roboter
GmbH. From 2010 to January 2015 he was the CTO of KUKA AG,
responsible for technology and development of the whole KUKA
group. As Chief Innovation Officer of KUKA AG, Dr. Liepert is
now responsible for expanding innovations at KUKA where he
can apply his vast robotics experience at the interface between
technology and the market. From 2008-2012 Dr. Liepert was
President of EUROP, the European Robotics Technology Platform,
and subsequently President of euRobotics AISBL - the European
Robotics Association. euRabotics was founded in September 2012
and has become the private side of SPARC, the European Public-
Private Partnership in Robotics in 2013. As president of these
associations Dr. Liepert has been leading the European robotics
community and representing it at high political levels.

Synchronous Programming and its fit with
Modeling

Presenter:
Gérard Berry
Paris, France

Abstract: The family of Synchronous programming languages
was born in the 1980's in three different French labs that gathered
researchers in Computer Science and Control Theory. The three
first languages were Esterel, dedicated to control-dominated
problems in embedded systems, telecom protocols and later
digital circuit design, Lustre, dedicated to continuous control, and
Signal, oriented towards signal processing. They share a common
perfect synchrony principle that expresses that the reaction to
an input should be viewed as conceptually instantaneous. This
simple principle is well-adapted to the targeted applications
and greatly simplifies programming by reconciling parallelism
and determinism. It also leads to well-defined mathematical
semantics that directly ground their formal compiling, simulation
and verification environments. Synchronous programming
rapidly became used in Industry for safety-critical production
systems in avionics (Dassault Aviation, Airbus, etc.), railways, etc.,
as well as in robotics and circuit design. In the 2000's, Esterel
and Lustre have been unified in two new languages industrialized
by Esterel Technologies (now part of Ansys): SCADE 6 for safety
critical software and Esterel v7 for hardware design, both also
incorporating ideas from Harel's reactive graphical formalism
Statecharts.

The talk will explain the practical and mathematical concepts
of synchronous programming and stress its advantages over
asynchronous concurrent programming for the considered
applications. It will also explore the links between synchronous
programming and modeling / simulation. In one direction,
synchronous languages are ideal targets to generate embedded
code from executable parts of simulation models. In the other
direction, embedding synchrony into conventional modelers
may be necessary to solve the current tricky issues due to the
coupling of discrete and continuous computations in modelers,
in particular for the currently mishandled case where external
or internal events provoke cascades of discrete reactions. Pouzet
and Bourkes's new Zelus language is a step in this direction.

Bio: Former student of the Ecole polytechnique, Member of the
Academy of sciences, of the Academy of technology and the
Academia Europaea, CNRS Gold medal 2014, Gérard Berry was a
researcher at the Ecole des mines of Paris and INRIA from 1973
to 2000, Chief Scientist of the company Esterel Technologies from
2001 to 2009, then Research Director at INRIA and President of
the Evaluation Committee of this Institute from 2009 to 2012.
He holds the Chair Algorithms, Machines and Languages at the
College de France from 2012, after having held two annual chairs
in 2007-2008 and 2009-2010.

His scientific contribution concerns four main topics: the formal
treatment of programming languages and their relations with
mathematical logic, reactive and real-time programming for
embedded systems, integrated circuit computer-aided design,
and formal verification of programs and circuits. He is the creator
of the Esterel programming language.
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GENERAL SCHEDULE

MONDAY, MAY 15

13:00-16:30 FMI User Meeting & Tutorials
16:30-17:00 Coffee Break
Zenit Nadir Tycho-Kepler
17:00-17:45 Vendor Session |
17:45-18:30 Vendor Session Il
18:30-19:15 Vendor Session Il
19:30 Welcome Reception will take place at the Foyer of the conference floor

TUESDAY, MAY 16

Zenit-Nadir Tycho-Kepler Aquarius-Taurus Leo-Virgo Foyer-Meridian
1N0- Opening and
9:00-9:20 Welcome Address
9:20-9:30 Modelica News
9:30-10:15 Keynote 1
10:15-10:45 Coffee Break 1
Process
10:45-12:25 Automotive | Buildings | & Chemical Control Systems |
Engineering
12:25-14:15 Lunch in Veduta Restaurant
14:15-15:30 Automotive Il Buildings Il FCEMELS FETET [ o |
Systems |
15:30-16:00 Coffee Break 2
16:00-17:15 Poster Session
17:15-18:30 Automotive Il MEmEIEITE | BESIASISIRNER | o crmae )
Systems Systems ||
Conference Dinner including Library Award Announcement
20:00 at Narodni ddm na Vinohradech

individual transportation, offered assistance: meeting point at 19.00 by the registration desk

WEDNESDAY, MAY 17

Zenit-Nadir Tycho-Kepler Aquarius-Taurus Leo-Virgo Foyer-Meridian
8:30-9:15 Keynote 2
9:15-9:20 Short Break
Numerical . .
9:20-10:35 FMI | & Symbolic & Me d’;ﬁ:t’?‘gtems Vz:‘diig?r“’al
Methods Y 9 9
10:35-11:05 Coffee Break 1
Modelica Mechanical
11:05-12:45 FMI I Systems HVAC Systems
Language & Tools .
Modelling
12:45-14:30 Lunch in Veduta Restaurant
. Mechanical
14:30-16:10 MR (e HTEAHEND Aerospace Systems, Robotics
& GUIs & Energy Systems
& VR
16:10-16:15 Short Break
16:15-16:30 Closing
16:30 Coffee Break 2
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FMI USER MEETING & TUTORIALS - MONDAY MAY 15

FMI User Meeting and Tutorials will start at 13:00 and last until 16:30 except the KTH tutorial which will start at 15:00

Zenit Tycho Aquarius Leo Quadrant
FMI User Meeting OpenModelica DLR OTH ESI
Introduction to Multilevel

Modeling, Simulation,

modelling using the

Control of Electric

Modeling of a Mobile

Drives Inverted Pendulum
Debugging and Actuator Library System (MIPS)
Optimization with and systematical
Modelica and introduction of
OpenModelica faults using the
FaultTriggering Library
Nadir Kepler Taurus Virgo Stella
MODELON Dassault Systémes Wolfram UDK KTH

Optimized control and
operation of coupled
energy systems

Test-Driven Library
Development: Best
practices and usage
of Modelica testing

solutions including the
novel Testing Library

Build your Own
Hardware Lab with
Modelica and Arduino!

Continuous Integration:
Testing Modelica
libraries

Cyber-Physical
Modeling of Electrical
Power Systems
using OpenlPSL and
OpenModelica

VENDOR SESSION - MONDAY MAY 15

Zenit

Nadir

Tycho-Kepler

Dymola and 3DEXPERIENCE

evolutions - Key messages from
Dassault Systémes

17:00-17:45

Dassault Systemes

OpenModelica - Status and News
on Simulation, Debugging, FMI,
and Optimization

Open Source Modelica Consortium

DACCOSIM 2017

EDF Lab Paris-Saclay

17:45-18:30

Maplesoft

Maplesoft

Modelica and FMI Products
from Modelon

Modelon

SystemModeler 5

Wolfram Research

New in SimulationX 3.8

18:30-19:15

ESIITI GmbhH

Ricardo - IGNITE

Ricardo

XRG Score - A new Excel-based
tool for FMU simulations

XRG Simulation Gmbh
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POSTER SESSION - TUESDAY MAY 16

Poster session will start in Meridian at 16:00 and will last until 17:15

il
Generic FMI-compliant
Simulation Tool Coupling

Edmund Widl and Wolfgang Mdiller

4,

A Power-Based Model of a Heating
Station for District Heating (DH)
System Applications
Abdulrahman Dahash,
Annette Steingrube and Mehmet Elci

7.
Modeling and Simulation
on Environmental and Thermal Control
System of Manned Spacecraft
Sun Lefeng, Jin Jian, Chen Liping,
Liu Wei, Zhou Fanli and Liu Qi

10.

Rotating Machinery Library
for Diagnosis
Tatsuro Ishibashi, Bing Han
and Tadao Kawai

13.

Multirotor Aerial Vehicle
modeling in Modelica
Muhamed Kuric, Nedim Osmic
and Adnan Tahirovic

16.
Model-based virtual sensors
by means of Modelica and FMI
Mikel Gonzalez Cocho, Oscar Salgado,
Jan Croes, Bert Pluymers
and Wim Desmet

2
Modelling and Simulation
of the passive Structure of
a 5-Axis-Milling Machine with rigid and
flexible bodies for evaluating
the static and dynamic behaviour
Michael Schneider, Anton Haumer
and Rupert Kockeis

5.

FMI and IP protection of models:
A survey of use cases and support
in the standard
Erik Durling, Elias Palmkvist
and Maria Henningsson

8.

Model Reduction Techniques Applied
to a Physical Vehicle Model for HiL
Testing
Romain Gillot, Alessandro Picarelli,
Mike Dempsey and
Stephen Gallagher

11.
PDEModelica and Breathing
in an Avalanche
Jan Silar, Filip Jezek
and Jir{ Kofranek

14.
EMOTH
The EMobility Library of OTH
Regensburg

Alexander Grimm and Anton Haumer

17.

Large Scale Training through
Spoken Tutorials to Promote and use
OpenModelica
Kannan Moudgalya,
Bhargava Nemmaru, Kaushik Datta,
Priyam Nayak, Rahul Jain,
Peter Fritzson and Adrian Pop

19.
Parameter Estimation
based on FMI
Rudiger Kampfmann, Danny Masch
and Nils Menager

S8
Simulating a Variable-structure Model
of an Electric Vehicle
for Battery Life Estimation
Using Modelica/Dymola and Python

Moritz Stuber

6.
Modeling and simulation
of complex ThermoSysPro model with
OpenModelica - Dynamic Modeling of a
combined cycle
power plant

Baligh El Hefni and Daniel Bouskela

9.

Towards Virtual Validation
of ECU Software using FMI
Lars Mikelsons
and Roland Samlaus

12.

Failure Modes of Tearing
and a Novel Robust Approach
Ali Baharev, Arnold Neumaier

and Hermann Schichl

15.

Towards Adjoint and Directional
Derivatives in FMI utilizing ADOL-C
within OpenModelica
Willi Braun, Kshitij Kulshreshtha,
Rudiger Franke, Andrea Walther
and Bernhard Bachmann

18.
Dymola-JADE Co-Simulation
for Agent-Based Control
in Office Spaces
Ana Constantin, Artur Lowen,
Ferdinanda Ponci,
Kristian Huchtemann
and Dirk Muller
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SOCIAL PROGRAM

Welcome Reception Monday May 15, 19.30.
The welcome reception will take place at the Foyer
of the conference floor.

PRACTICAL INFORMATION

Application Access

Download from Google Play or App Store
the application App4Event. Then select
the event Modelica 2017

Proceedings

They are available at Modelica 2017 Proceedings Page
https:// modelica.org/events/ modelica2017/ proceedings
or in the App4Event application for download

WIFI Connection

Free wireless Internet will be available.
Network: Congress

User: modelica2017@clarion.cz
Password: modelica2017

Registration Desk
The registration desk is open from Monday May 15 2017
12:00 throughout the whole conference.

Parking
Hotel is connected with a shopping mall and has its own
underground garage.

Voltage

Electricity in Czech Republic is 230 Volts, alternating at 50
Hertz. The used power sockets are 2 round pin plugs
(Type C and E).

Conference Dinner Tuesday May 16, 20.00

at Narodni Dim na Vinohradech.

individual transportation, offered assistance:
meeting point at 19.00 by the registration desk

Emergency Numbers

112 - European Emergency Number

(Police, Fire Service, Emergency Medical Service)
158 - Police

150 - Fire and Rescue Service

155 - Emergency Medical Service

1240 - Emergency Road Service

444 - General Information

International Dialing Code of the Czech

Republic +420

Tourist Information
For more information about Prague, please go to
http:/ /www.prague.eu/en

Prague City Transport Fares

The hotel is located at Metro station Vyso¢anska and it is
advised to travel to the city centre by the public transport.
Passengers have to purchase their tickets before boarding
the vehicle or entering the Metro system. The ticket is valid
only if marked in the validation machine. Tickets can be
bought at selected Metro stations or in Dopravni podnik
information centres, hotels, at news stands, travel agencies,
department stores, etc.

32 CZK - valid for 90 minutes after marking

24 CZK - valid for 30 minutes after marking

All tickets are valid for metro, trams and buses with possible
transfer.

Program of the 12th International Modelica Conference
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The following companies/institutes will exhibit (alphabetic order):
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Concurrent Computer .........ccccccceremccmeeennneennnans 2 Open Source Modelica Consortium............... 5
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%odelon_ OpenModelica )ﬂﬂ?ﬂg’,{,’l‘gﬁ-rg IBRR Ricardo Software 29 lati %
WOLFRAM

I\NSYS MODEL AND SIMULATION
COMPLETE SYSTEM-LEVEL DIGITAL PROTOTYPES

Visit ANSYS at booth A to view some of the newest ANSYS Systems capabilities and learn from
our hands-on in-booth demonstrations. You’ll discover:

* Multi-Domain System Modeling

« Simulation-Based Testing: Multi-Domain System Simulation

* Simulation-Based Testing: Analysis and Reporting

Session 4A: Automotive I

Tuesday, May 16th - 10:45
A Simulation-Based Digital Twin for Model-Driven Health

Monitoring and Predictive Maintenance of an Automotive
Braking System

Ryan Magargle, Lee Johnson - ANSYS
Padmesh Mandloi, John Batteh and Anand Pitchaikani - MODELON

GOLD SPOMNSOR
MODELICA CONFERENCE 2017
3OONHA

WWW.ansys.com Y in f




SPONSORS

GOLD

7y Altair

% SOf
DS sisTerES Maplesoit

Altair focuses on the development and application of simulation technology to synthesize and optimize designs, processes and decisions for
improved business performance. Privately held, Altair is headquartered in Troy, MI, USA, has more than 2,600 employees in over 45 offices
throughout 20 countries, and serves more than 5,000 corporate clients.

ANSYS is the global leader in engineering simulation. We bring clarity and insight to our customer’s most complex design challenges through
the broadest portfolio of fast, accurate and reliable simulation tools. Our technology enables organizations in all industries to imagine
high-quality, innovative product designs that are sustainable and have an accelerated time to market. Founded in 1970, ANSYS employs almost
3000 professionals, more than 700 of them with PhDs in engineering fields such as finite element analysis, computational fluid dynamics, electronics
and electromagnetics, embedded software, system simulation and design optimization. Headquartered south of Pittsburgh, U.S.A., ANSYS has more
than 75 strategic sales and development locations throughout the world with a network of channel partners in 40+ countries.

Dassault Systémes, the 3DEXPERIENCE Company, provides business and people with virtual universes to imagine sustainable innovations. Its
world-leading solutions transform the way products are designed, produced, and supported. Dassault Systemes delivers roles and applications,
Dymola and CATIA Dymola Behavior Modeling, for System Modeling and Simulation, using the open Modelica language.

MapleSim is a Modelica-based system-level modeling and simulation tool that applies modern technigues to dramatically reduce model development
time, provide greater insight into system behavior, and produce fast, high-fidelity simulations. The combination of Modelica with the symbolic
computation power of MapleSim enables a level of understanding, power, and extensibility not possible with “black-box” tools.

SILVER

@
.‘g LAYTEX /,/lodelan_ WOLFRAM

COMPUTATION MEETS KNOWLEDGE

Claytex is an engineering consultancy specialised in systems engineering. Our core competency is in the modelling, simulation and analysis of complex
multi-domain systems such as cars & aircraft, using Dymola & Modelica. Since 1999, we've been working with some of the world's most respected
Automotive, Motorsport/F1, Aerospace & Energy companies.

Modelon is a global expert in solutions for model-based systems and a leader in developing and supporting the Modelica and FMI open standards. Our open
and flexible tools and model libraries for simulation and optimization accelerate virtual product creation and allow our customers to focus on their core
business objectives.

Wolfram is the company where computation meets knowledge. For three decades, Wolfram has been a leader in knowledge-based programming, creating
innovative technologies like Mathematica and the Wolfram Language. Wolfram SystemModeler brings this tradition of innovation to modeling and simulation.




