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Welcome

The 9™ International Modelica Conference is the main event for users, library

developers, tool vendors and language designers to share their knowledge and learn
about the latest scientific and industrial progress related to Modelica, to the Modelica
Association and to the Functional Mockup Interface. Highlights of the conference:

80 regular papers, 22 poster papers, and 6 libraries for the Modelica Library
Award.

2 Keynotes.
8 tutorials (3.5 hours each, descriptions).

10 vendor sessions (45 min. each) where the latest news of Modelica and FMI
tools are presented.

17 exhibitors in the exhibition area.

Please note that to some of the papers a Modelica library or model is attached. These

files are accessible in the electronic proceedings.
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The conference provides also the most important news from the Modelica Association:

The new version of the Modelica language version 3.3 was released on May 9,
2012. There are several papers and a tutorial at the conference that discusses and
demonstrates the new features.

The working process of the Modelica Association has been changed and the work
is now organized in Modelica Association Projects (MAP) with an extended
board. More details are given in the presentation “Modelica News” on Tuesday,
September 4, 9:10 — 9:25.

The further development of the FMI (Functional Mockup Interface) standard is
performed in a MAP. A draft version of FMI 2.0 will be available before the
conference. An overview of this new version is given in a conference paper. In
two sessions, applications and tool support for FMI are presented and discussed.

Since July, the Modelica Association provides an open source FMI compliance
checker for FMI 1.0 at https:/svn.fmi-standard.org/fmi/trunk/Test FMUs. Its
purpose is to check exported FMUs for validity. The checker can also produce
reference simulation results with a fixed step explicit Euler method. Shortly after
FMI 2.0 is released, the compliance checker will also be available for FMI 2.0.

Finally, we want to acknowledge the support we received from the program board and
program committee. We are grateful for the help by the Modelica Association and
Monika Klauer from DLR. Last but not least, let us thank all authors for their
contributions to this conference.

We wish all participants an enjoyable and successful conference.

WeBling, July 20, 2012

Martin Otter and Dirk Zimmer
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Tutorials

The tutorials are free and take place on Monday, 14:00 — 17:45.

Tutorial 1 (Room: Fiirstenfelder 2/3):

Introduction to Modeling, Simulation, and Parallel Computing with Modelica
using OpenModelica

by Peter Fritzson, Olena Rogovchenko, Martin Sjélund, Mahder Gebremedhin,
Kristian Stavaker, Linkdping University, Sweden

The first part of the tutorial gives an introduction to the Modelica language to people
who are familiar with basic programming concepts. 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. The second part presents methods how
multi-core computational power can be used for efficient simulation of Modelica
models. This includes automatic parallelization of equation-based models, coarse
grained explicit parallelization, and execution on GPUs. Depending on the attendees
the two parts are presented in parallel or in subsequence. The OpenModelica
environment with its graphical user interface and scripting will be used for hands-on
exercises.

Tutorial 2 (Room Stadtsaal):
Mathematical Aspects of Modeling and Simulation with Modelica
by Bernhard Bachmann, University of Applied Sciences Bielefeld, Germany

The object-oriented modeling language Modelica provides powerful features that
make it possible to build up and simulate very complex even hybrid systems quite
easily. But, what happens, if a Modelica tool is not capable to compile and/or correctly
simulate the system of interest? Reasons can be i.e. modeling errors, wrong parameter
values and/or numerical instabilities. Automatic problem detection is usually not
possible and only understanding of symbolical and numerical techniques behind the
scene can help resolving this issue. This tutorial provides a basic understanding on the
mathematical aspects of object-oriented modeling and simulation. The different
phenomena are explained in detail using simple Modelica examples, which can be
thoroughly analyzed during hand-out exercises.
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Tutorial 3 (Room: Kleiner Saal):

Synchronous Controllers and State Machines in Modelica 3.3

by Hilding Elmqvist, Sven Erik Mattsson, Dassault Systémes, Sweden, and Martin
Otter, Bernhard Thiele, DLR, Germany

Modelica has been extended with synchronous constructs for describing discrete-time
controllers as well as state machines for sequential control and hybrid system
modeling. Much focus has been given to safe constructs and intuitive and well-defined
semantics. The tutorial will introduce the new concepts of Modelica 3.3 and give
plenty of examples on how to use them in practice. The principles of partitioning a
system model into different clocks (continuous, periodic, non-periodic, multi-rate) will
be explained. Parallel and hierarchical state machines will be introduced including
submodels within states. The supporting Modelica library will be described and how
mapping to various hardware platforms, for hardware-in-the-loop simulation and
embedded control, is performed. Hands on exercises, using Dymola, will give the
participants a more detailed understanding of the power of the new features for
synchronous controllers and state machines.

Tutorial 4 (Room: Seminarraum S1):
Vehicle Dynamics Library Tutorial
by John Griffin and Johan Andreasson, Modelon AB, Sweden

This tutorial session will allow attendees to be introduced to the capabilities of
Dymola and the Vehicle Dynamics Library (VDL). Attendees will have the
opportunities to walk-through the library. The benefits of Modelica-based tools will
be highlighted through guided, hands-on example experiments. These examples will
demonstrate how Dymola/VDL can be successfully used at any phase of the vehicle
design process with experiments ranging from the vehicle component to the system
level.
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Tutorial 5 (Room: Siulensaal):
Dynamic Optimization and FMI Simulation with JModelica.org
by Johan Akesson and the JModelica.org team, Modelon AB, Sweden

Dynamic optimization is becoming a standard industrial technology to solve a wide
range of industrial engineering problems. These include optimal control and model
predictive control, model calibration and state estimation as well as design and sizing
problems. In this tutorial, participants will get hands on experiences with formulating
and solving engineering problems where simulation based on the FMI standard,
dynamic optimization based on the Optimica extension and Python scripting are used
as building blocks. During the tutorial, we will also discuss challenges and pitfalls in
optimization of industrial processes, and we highlight modeling considerations for
dynamic optimization. The open source platform JModelica.org is used in the tutorial.

Tutorial 6 (Room: Fiirstenfelder 4):
Advanced Analysis of Modelica Models using MapleSim and Maple
by Orang Vahid, Maplesoft, Canada

Since its inception, Modelica has held the promise of letting engineers go further with
physical modeling than just running simulations. With recent developments in
MapleSim and Maple, users can create and document their own symbolic and numeric
analyses of Modelica models in a rich problem-solving environment, in addition to
performing traditional simulations.

This tutorial will guide you through the process of loading a Modelica model into
Maple and then extracting the model equations into a form amenable to a wide range
of analysis. Through hands-on exercises, it will provide you with basic skills in
developing your own analyses in Maple, and implementing the results in MapleSim.

Examples will include control design, frequency analysis, vibration attenuation,
parameter sweeps, Monte-Carlo and optimization, and sensitivity analysis. Attendees
will be provided with an evaluation copy of Maple and MapleSim for use on their own
Windows, Mac, or Linux computer.

Program of the 9" International Modelica Conference 17
September 3-5, 2012, Munich Germany



Tutorial 7 (Room: Seminarraum S5):
Code-Export in SimulationX - Steps from offline model to real-time platform
by Karsten Todtermuschke, ITI Gmbh, Germany

The tutorial provides the creation of a simple powertrain model using elements from
the Modelica Standard Library. Different analyzing methods like computation of
natural frequencies or error estimates of state variables will be applied to ensure the
real-time capability of this model.

Afterwards, a functional mock-up unit (FMU) of a selected component of the
powertrain will be created for both Model Exchange and Co-Simulation via code
export. This will be followed by a re-import of the generated FMU into the powertrain
model.

Finally, the comparison of the created models will show the similarities and
differences between Model Exchange and Co-Simulation.

Tutorial 8 (Room Seminarraum S6):
Creating new tools for Modelica using the Modelica SDK
by Peter Harmann, DeltaTheta, UK

Modelica models contain a significant resource of company intellectual property, from
parameter data to the connectivity of subsystems in products. Development of
Modelica libraries also creates, and requires, a lot of information such as where and
how each model definition is utilised. The deltatheta Modelica SDK (Software
Development Kit) maximises the use of this information by providing a complete
Modelica implementation embedded in a software library. This allows developers to
create their own tools and utilities that can access, query, modify, translate and
simulate Modelica models.

Participants in this tutorial will learn how to use simple programming tools together
with the deltatheta Modelica SDK to create powerful tools that can extract valuable
information from their Modelica libraries. All software required will be provided and
only basic programming experience is needed.
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Exhibitors
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http://www.bausch-gall.de/
http://www.cenit.de/
http://www.claytex.com/
http://cydesign.com/
http://www.3ds.com/
http://www.itisim.com/
http://www.lmsintl.com/
http://www.maplesoft.com/index.aspx?L=E
http://www.modelon.com/
http://http/www.ida.liu.se/labs/pelab/modelica/OpenSourceModelicaConsortium.html
http://www.qtronic.de/en/
http://www.schlegel-simulation.de/
http://www.simpack.com/
http://www.tlk-thermo.com/
http://www.transcat-plm.com/
http://www.wolfram.com/system-modeler/
http://www.xrg-simulation.de/

Travel Information and Maps of the Venue

The conference convention center is located in the western part of Munich:

Veranstaltungsforum Fiirstenfeld

Fiirstenfeld 12 (for your navigation system, use "Zisterzienserweg 1")
82256 Fiirstenfeldbruck

Tel.: 08141/6665-140

@ upengtre_stl‘ap contributors, CC BY-54

i L Ry
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LS 7y Munich
enfeldbruck 1
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£ 4 .

e
distance 54 station <> conference:
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from 54 station +
from Munich by car

parking place main entrance conference area
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Arrival by plane:

Arrival at airport Franz-Josef Straufl
From there by taxi (about 40 minutes / 90€) or

By rental car (car rental desks are located on the arrivals level of the terminal) or

By public transport (schedule: http://www.bahn.de/i/view/GBR/en,
From: “Miinchen Flughafen Terminal”;
To: “Fiirstenfeldbruck Bahnhof™)

= Obtain a ticket at the S-Bahn Station ("Einzelfahrt 4-Zonen" 10€). The ticket
is sufficient for the whole ride. An “Einzelfahrt” ticket gets automatically
stamped and is then valid only at the time when you buy it. It is also possible
to buy a “Einzelfahrt” ticket for a particular date (e.g. when you travel back).
In this case the date has to be given at the ticket machine.

= Take the S-Bahn S1 direction “Ostbahnhof”, exit in “Laim”, trains run every
20 minutes.

= At station Laim change to S4 direction “Geltendorf (you have to change the
platform).

=  Exit at S-Bahn Station Fiirstenfeldbruck. A shuttle bus operates between the
S4 station and the conference venue in the morning and in the evening (see
next page).

= Alternatively you can walk the 1.1 km from the S-Bahn station to the
conference center.

Arrival by train:

Arrival at Munich Central Station (Hauptbahnhof)
Obtain a ticket at the S-Bahn Station ("Einzelfahrt 2-Zonen" 5€).
Take the S-Bahn S4, direction Geltendorf.

Exit at S-Bahn Station Fiirstenfeldbruck. A shuttle bus operates between the S4
station and the conference venue (see next page).

Alternatively you can walk the 1.1 km from the S-Bahn station to the conference
center.

Arrival by car:

The address: Zisterzienserweg 1, 82256 Fiirstenfeldbruck should lead you directly
to the parking lot.

Free parking is available (large parking place directly at the conference location).

Program of the 9" International Modelica Conference 21
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http://www.munich-airport.de/en/consumer/index.jsp
http://www.bahn.de/i/view/GBR/en

Shuttle Service

A free shuttle service is organized between the S4 train station and the conference
venue. This is a special service just for the conference. Have a look at a bus with sign
“Modelica”. The bus operates in the morning and in the evening and drives from the
station to the conference venue and vice versa. You have to wait for a maximum of
10-15 minutes.

Operating times:

S4 arrival/departure times
Bus operation time

from Munich to Munich
Monday, 13:00 - 15:00 p—
Sept. 3 13:27
- 13:47
14:07

20:00 —22:00 20:51

21:11

21:31

21:51
Tuesday, 8:00 — 10:00 ng;
Sept. 4 3:47
9:07

21:30-23:30 92:11

22:31

22:51

23:31
Wednesday, 7:30-9:30 7:47
Sept. 5 8:07
8:27
8:47

14:30-16:30 15:31

15:51

16:11

16:31
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Ground Floor Map Tenne

{exhibition+lunch+ 5
reception on Mo.) o :

parking place

main entrance

restaurant

Stadtsaal

(session A+
tutorial 2) z f
——— registration
Saulensaal
(session C+
tutorial 5)
@ Veranstaltungs forum Firstenfeld
Tenne
First Floor Map {dinrezonilue)|

parking place

% Fiirstenfelder 2/3 + 4
(tutorial 1 + 6)

Kleiner Saal
(session B+Poster+
tutorial 3)

® Veranstatungsforum Firstenfeld

Seminarraum S5 + S6
(tutorial 7 + 8)

Seminarraum S$1
(session D+tutorial 4)
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Useful Information
For the Conference

The registration desk is close to the door to the right side when you enter the main
entrance. It is open:

Monday 13:00 - 20:00
Tuesday 8:30 - 19:00
Wednesday 8:00 - 15:00

Wireless internet is available for the conference participants in the whole conference
venue. Logins and passwords can be obtained at the registration desk.

Tutorials take place on Monday 14:00 — 17:45. There is a 15 min. coffee break during
every tutorial. Coffee and beverages are served directly at the respective tutorial room.

The Opening Concert takes place on Monday from 17:50 to 18:20. It is performed by
the “Abo Sax” Saxophone Quartet from the “Akademische Blasorchester Miinchen”,
www.abo-muc.de.

Reception and dinner buffet takes place on Monday 18:20 — 21:00 in the “Tenne”
ground floor. There is enough food to fill your stomach.

Coffee breaks take place in the “Tenne” ground floor. There are three breaks on
Tuesday and one break on Wednesday morning.

Lunches on Tuesday and Wednesday are served as buffet on cocktail tables in the
“Tenne” ground floor.

The conference dinner takes place on Tuesday 19:00 — 22:30 in the “Tenne” first
floor.
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For your Stay in the Munich Area

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.

German time (CEST) is in Summer (from March to October) two hours ahead of
Greenwich Mean Time (UTC + 2 hours).

Supermarkets are usually open 8 a.m. — 8 p.m. on weekdays (Monday to Saturday).
Shops are usually open 9.30 a.m. — 8 p.m. on weekdays (Monday to Saturday). On
Sunday and public holidays supermarkets and shops are closed. However, gas stations
are open on Sunday and most of them have a shop.

Prices in Germany already contain value-added tax (VAT). Additional tips in the
amount of 5-10% of the bill are usual in restaurants if you are satisfied with the food.

Post offices and mailboxes are yellow and bear the label “Deutsche Post”.
The tap water in Bavaria is safe to drink and has a good taste.

The voltage in Germany is 220 V, 50 Hz. Round “European” two-pin plugs and
sockets are used.

Only pharmacies (German: “Apotheke”) sell medicines. They are open Monday to
Saturday, and a few are open also on Sunday (on Sunday, the door is closed and one
has to ring). Opening hours are quite different. The pharmacy closest to the conference

location is:
P
B P'L Stadtapothelie

b i ridschdle

B 3, Niaui?g'grgar
Stadt-Apotheke S G B ey
Hauptstr. 18 P “p Wgﬁ@_@;
82256 Fiirstenfeldbruck a Y 24 ar
= = PLLENCE] e
Mo-Fr.: 8:00 — 18:30 P WD T
Sat: 8:30 — 13:00 oy
; ‘@,%%w \._.P = S e voniler-Si aie - b
- H = FL
i P - -
P VAo -
gl 4
conference area
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