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Peter Fritzson  

Principles of Object Oriented  

Modeling and Simulation with 

Modelica 3.3

 A Cyber -Physical Approach

Can be ordered from Wiley or Amazon

Wiley -IEEE Press, 2014,    1250 pages

ÅOpenModelica
Å www.openmodelica.org 

ÅModelica Association
Å www.modelica.org 

Tutorial Based on Book, December 2014 

Download OpenModelica Software 

http://www.openmodelica.org/
http://www.openmodelica.org/
http://www.modelica.org/
http://www.modelica.org/
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Chinese Translation Published year 2021
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September 2011

232 pages

Translations

available in

Chinese , 

Japanese , 

Spanish

Wiley

IEEE Press

For Introductory 

Short Courses on

Object Oriented

Mathematical Modeling

Introductory 

Modelica Book
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Acknowledgements, Usage, Copyrights

Å If you want to use the PowerPoint version of these slides in your own course, 
send an email to: peter.fritzson@liu.se 

ÅThanks to Emma Larsdotter Nilsson, Peter Bunus, David Broman, Jan Brugård, 
Mohsen-Torabzadeh-Tari, Adeel Asghar, Lena Buffoni, Adrian Pop, Arunkumar 
Palanisamy, John Tinnerholm for contributions to these slides.

ÅMost examples and figures in this tutorial are adapted with permission from Peter 
Fritzson s book Principles of Object Oriented Modeling and Simulation with 
Modelica 3.3 , copyright Wiley-IEEE Press

ÅSome examples and figures reproduced with permission from Modelica 
Association, Martin Otter, Hilding Elmqvist, Wolfram MathCore, Siemens

ÅModelica Association: www.modelica.org

ÅOpenModelica: www.openmodelica.org  

mailto:peter.fritzson@liu.se
http://www.modelica.org/
http://www.openmodelica.org/
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Outline

Part I

 Introduction to Modelica and a 

demo example

Part II

 Modelica environments

Part III

Modelica language concepts 
and textual modeling

Part IV 

Graphical modeling and the 
Modelica standard library
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Software Installation - Windows

ÅStart the software installation

Å Install OpenModelica-1.26.1 or later Download from www.openmodelica.org  

(takes about 20min)

ÅThe Modelica library is typically loaded by default
Å Otherwise you also need to load the

Modelica standard library

if not already loaded:

(push the load library button and 

select Modelica)

http://www.openmodelica.org/
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Software Installation ï Linux (requires internet connection)

ÅGo to https://openmodelica.org/index.php/download/download-linux 

and follow the instructions.

https://openmodelica.org/index.php/download/download-linux
https://openmodelica.org/index.php/download/download-linux
https://openmodelica.org/index.php/download/download-linux
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Software Installation ï MAC (requires internet connection)

ÅGo to https://openmodelica.org/index.php/download/download-mac 

and follow the instructions.

https://openmodelica.org/index.php/download/download-mac
https://openmodelica.org/index.php/download/download-mac
https://openmodelica.org/index.php/download/download-mac
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Part I

Introduction to Modelica and a demo example 
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Modelica Background:   Stored Knowledge

Model knowledge is stored in books and human minds which 

computers cannot access

The change of motion is proportional 

to the motive force impressed 
ï Newton
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Modelica Background:  The Form ï Equations

ÅEquations were used in the third millennium B.C.

ÅEquality sign was introduced by Robert Recorde in 1557

Newton still wrote text (Principia, vol. 1, 1686)

The change of motion is proportional to the motive force impressed  

CSSL (1967) introduced a special form of equation :
 variable = expression

 v = INTEG(F)/m

Programming languages usually do not allow equations!
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What is Modelica?

ÅRobotics

ÅAutomotive

ÅAircrafts

ÅSatellites

ÅPower plants

ÅSystems biology

A language for modeling of complex cyber -physical systems
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What is Modelica?

A language for modeling of complex cyber -physical systems

Primary designed for simulation , but there are also other usages of models, e.g. optimization. 
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What is Modelica?

A language for modeling of complex cyber -physical systems

i.e., Modelica is not  a tool

Free, open language specification: 
There exist one free and several commercial tools, 

for example:

Å OpenModelica from OSMC
    (also in ABB Optimax, Bosch-Rexroth Control Edge Designer, Mike DHI)

Å Dymola from Dassault systems

Å Wolfram System Modeler from Wolfram MathCore

Å SimulationX from ITI, part of ESI Group

Å MapleSim from MapleSoft (also in Altair solidThinking Activate)

Å AMESIM from LMS

Å Impact from Modelon (also in ANSYS Simplorer, Rickardo tool, etc.)

Å MWORKS from Tongyang Sw & Control

Å IDA Simulation Env, from Equa
Available at: www.modelica.org 

Developed and standardized

by Modelica Association
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Declarative statically typed language
Equations and mathematical functions allow acausal modeling, 

high level specification and static type checking for increased correctness

 Multi -domain modeling
Combine electrical, mechanical, thermodynamic, hydraulic, 

biological, control, event, real-time, etc...

 Everything is a class
Safe engineering practices by statically typed object-oriented language, 

general class concept, Java & MATLAB-like syntax

 Visual component programming
Hierarchical system architecture capabilities

 Efficient, non -proprietary
Efficiency comparable to C; advanced equation compilation, 

e.g. 300 000 equations, ~150 000 lines on standard PC

Modelica ï The Next Generation Modeling Language
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What is acausal modeling/design?

Why does it increase reuse?

The acausality makes Modelica library classes more  reusable than traditional 

classes containing assignment statements where the input-output causality is 

fixed. 

Example: a resistor equation:

       R*i = v;

can be used in three ways: 

       i := v/R;  

       v := R*i;  

       R := v/i;

Modelica Acausal Modeling
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What is Special about Modelica?

ÅMulti-Domain Modeling

ÅVisual acausal hierarchical component modeling

ÅTyped declarative equation-based textual language

ÅHybrid modeling and simulation
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What is Special about Modelica?

Multi -Domain

Modeling

Cyber -Physical Modeling

Physical

Cyber

3 domains

- electric

- mechanics

- control
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What is Special about Modelica?

Multi -Domain

Modeling

Acausal model

(Modelica)

Causal 

block -based

model

(Simulink)

Keeps the physical 

structure

Visual Acausal

Hierarchical 

Component 

Modeling

Visual Acausal

Hierarchical 

Component 

Modeling
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What is Special about Modelica?

Visual Acausal

Hierarchical 

Component 

Modeling

Multi -Domain

Modeling

Hierarchical system

modeling

Courtesy of Martin Otter

Srel = n*transpose(n)+(identity(3) - n*transpose(n))*cos(q) -

skew(n)*sin(q);

wrela = n*qd;

zrela = n*qdd;

Sb = Sa*transpose(Srel);

r0b = r0a;

vb = Srel*va;

wb = Srel*(wa + wrela);

ab = Srel*aa;

zb = Srel*(za + zrela + cross(wa, wrela));
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What is Special about Modelica?

Multi -Domain

Modeling

Typed

Declarative

Equation -based 

Textual Language

A textual class-based language

OO primary used for as a structuring concept 

Behavior described declaratively using

Å Differential algebraic equations (DAE) (continuous-time) 

Å Event triggers (discrete-time) 

model VanDerPol  "Van der Pol oscillator model"

Real x(start = 1)  "Descriptive string for xò; 

Real y(start = 1)  "y coordinateò;            

parameter Real lambda = 0.3;

equation

der (x) = y;                  

der (y) = - x + lambda*(1 - x*x)*y;  

end VanDerPol;

Differential equations

Variable

declarations

Visual Acausal

Hierarchical 

Component 

Modeling
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What is Special about Modelica?

Hybrid

Modeling

Visual Acausal

Component

Modeling

Multi -Domain

Modeling

Typed

Declarative

Equation -based 

Textual Language

time

Continuous-time

Discrete-time

Hybrid modeling =  

continuous-time + discrete-time modeling

Clocked discrete-time
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Block Diagram (e.g. Simulink, ...) or Proprietary Code (e.g. Ada, Fortran, C,...)

vs Modelica

Proprietary 

Code

Block Diagram

Modelica

Systems 

Definition

System 

Decomposition

Modeling of

Subsystems

Causality

Derivation

(manual derivation of

 input/output relations) Implementation Simulation

Modelica ï Faster Development, Lower Maintenance

than with Traditional Tools
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Modelica vs Simulink Block Oriented Modeling

Simple Electrical Model
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Physical model ï 
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Signal-flow model ï hard to 
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Graphical Modeling  - Using Drag and Drop Composition
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Graphical Modeling with OpenModelica Environment
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ÅA DC motor can be thought of as an electrical circuit which also contains an 

electromechanical component

model  DCMotor

   Resistor R(R=100);

   Inductor L(L=100);

   VsourceDC DC(f=10);

   Ground G;

   ElectroMechanicalElement EM(k=10,J=10, b=2);

   Inertia load;

equation

   connect (DC.p,R.n);

   connect (R.p,L.n);

   connect (L.p, EM.n);

   connect (EM.p, DC.n);

   connect (DC.n,G.p);

   connect (EM.flange,load.flange);

end  DCMotor 

Multi -Domain (Electro -Mechanical) Modelica Model

 

load 

EM 

DC 

G 

R L 
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Automatic transformation to ODE or DAE for simulation:

(load  component not included)

Corresponding DCMotor Model Equations

The following equations are automatically derived from the Modelica model:
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Model Translation Process to Hybrid DAE to Code

Modelica Model

Flat model Hybrid DAE

Sorted equations

C Code

Executable

Optimized sorted

equations

Modelica 

Model

Modelica 

Graphical Editor
Modelica

Source code

Translator

Analyzer

Optimizer

Code generator

C Compiler

Simulation

Modelica 

Textual Editor

Frontend

Backend

"Middle -end"

Modeling

Environment
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Modelica in Power Generation

GTX Gas Turbine Power Cutoff Mechanism

 

Hello 

Courtesy of Siemens Industrial Turbomachinery AB

Developed 

by MathCore 

for Siemens
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Modelica in Automotive Industry
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Modelica in Avionics
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Modelica in Biomechanics
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Application of Modelica in Robotics Models

Real-time Training Simulator for Flight, Driving

Courtesy of  Tobias Bellmann, DLR, 

Oberphaffenhofen, Germany

Å Using Modelica models generating 

real-time code

Å Different simulation environments 

(e.g. Flight, Car Driving, Helicopter)

Å Developed at DLR Munich, 

Germany

Å Dymola Modelica tool

(Movie demo next page)
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DLR Real -time Training Simulator Movie Demo
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Å GT unit, ST unit, Drum boilers unit and 
HRSG units, connected by thermo-fluid 
ports and by signal buses

Å Low-temperature parts (condenser, 

feedwater system, LP circuits) are 

represented by trivial boundary 

conditions.

Å GT model: simple law relating the 

electrical load request with the exhaust 

gas temperature and flow rate.

Combined -Cycle Power Plant
Plant model ï system level

Courtesy Francesco Casella, Politecnico di Milano ïItaly

and Francesco Pretolani, CESI SpA - Italy
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Attitude control for satellites 

using magnetic coils as actuators

Torque generation mechanism: 

interaction between coils and 

geomagnetic field

Formation flying on elliptical orbits 

Control the relative motion of two or more 

spacecraft

Modelica Spacecraft Dynamics Library

Courtesy of Francesco Casella, Politecnico di Milano, Italy
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Large -scale  ABB OpenModelica Application
Generate code for controlling 7.5 to 10% of German Power Production

ABB OPTIMAX PowerFit

Å Real-time optimizing control of large-scale virtual 
power plant for system integration

Å Software including OpenModelica now used in 
managing more than 2500 renewable plants, total 
up to 1.5 GW

High scalability supporting growth

Å 2012: initial delivery (for 50 plants)

Å 2013: SW extension (500 plants)

Å 2014: HW+SW extension (> 2000)

Å 2015: HW+SW extension, 
incl. OpenModelica generating optimizing controller 
code in FMI 2.0 form

Manage 7.5% - 10% of German Power

Å Since 2015, Aug: OpenModelica Exports FMUs for 
real-time optimizing control (seconds) of about 
5.000 MW (7.5%) of power in Germany
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Industrial Product with OEM Usage of OpenModelica ï 
MIKE by DHI, WEST Water Quality, Water Treatment and Sludge

Å MIKE by DHI , www.mikebydhi.com, WEST Water Quality modeling and simulation environment

Å Includes a large part of the OpenModelica compiler using the OEM license.

Å Here a water treatment effluent and sludge simulation.
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Most important challenge 

for humanity - 

Develop a sustainable society!

Use Modelica  in to model and optimize

 sustainable technical innovations , 

and a sustainable circular economy
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There is no doubt that man is affecting the climate

Carbon dioxide in the atmosphere and earth temperature

August 2023: 421ppm
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Warming is

acceleratin g

September 2023 shows 1.75 oC higher temperature than preindustial .
climate.copernicus.eu

Carbon dioxide in the atmosphere and earth temperature
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World3 Simulations with Different Start Years for Sustainable Policies 

ï World Society Collapse if starting too late

Left.  System Dynamics World3 simulation with 

OpenModelica. World population. (ref Meadows et al)

Å 2 collapse scenarios (close to current developments)

Å 1 sustainable scenario (green).

Å Warming converts many agriculture areas to deserts (USA, Europe, India, Amazonas)

Å Ecological breakdown around 2080-2100, drastic reduction of world population

Å To avoid  this: Need for massive investments in sustainable technology

 and renewable energy sources
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Are Humans More Intelligent than Bacteria?
Not yet evident!

Bacterial growth curve /kinetic curve (Wikipedia)

Humans 

on a

finite 

Earth

vs

Bacteria

on a

finite

substrate

ProductionGap.org

Coal

Oil
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How the world could be in 80 -100 years at a global 

warming of 4 degrees

Sea level rise 2 m

flooding coastal cities

Uninhabitable

New Scientist, 28 February 2009

IPCC, business as usual scenario

www.climate-lab-book.ac.uk

www.atmosfair.de

References

Cities, agriculture

Uninhabitable desert

Uninhabitable due

to extreme weather

Flooded

Business -as-usual

scenario, IPCC, 2009

Massive migration to

to northern Europe, 

Russia, and Canada

Example Emissions 

CO2e / person

- Earth can handle 2 ton/yr

- Flight Spain ï 1 ton

- Flight Canaryisl ï 2 ton

- Flight Thailand ï 4 ton

http://www.climate-lab-book.ac.uk/
http://www.climate-lab-book.ac.uk/
http://www.climate-lab-book.ac.uk/
http://www.climate-lab-book.ac.uk/
http://www.climate-lab-book.ac.uk/
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What Can You Do?
Need Global Sustainability Mass Movement

Å Develop smart Cyber-Physical systems for reduced energy and material footprint

Å Model-based circular economy for re-use of products and materials

Å Promote sustainable lifestyle and technology

Å Install electric solar PV panels

Å Buy shares in cooperative wind power

20 sqm solar panels on garage roof, Nov 2012

Generated 2700 W at noon March 10, 2013

Expanded to 93 sqm, 12 kW, March 2013

House produced 11600 kwh, used 9500 kwh

Avoids 10 ton CO2 emission per year
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Example Electric Cars
Can be charged by electricity from own solar panels

Small electric car Renault ZOE; 

5 seat; Range:

Å Realistic Swedish drive cycle :

Å Summer:   2019  385 km

Å Winter:      2019  290 km

2020, Volvo XC40 recharge , range 400 km

2025 Volkswagen ID4 GTX, range up to 515 km

Share of new electric cars: world, China, Norway 2010-2022
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What Can You Do?
More Train or Bus Travel ïLess Air Travel

Å Air travel by Swedish Citizens ï 

about the same emissions as all 

personal car traffic in Sweden, 

about 10 Mtons/year!

Å By train from Linköping to Munich 

and back ï saves almost 1 ton of 

CO2e emissions compared to flight

Å Leave Linköping 07.00

in Munich 23.14

  More Examples, PF travel:

Å Train Linköping-Paris, Dec 3-6, 

2016, EU project meeting

Å Train Linköping-Aachen, Oct 8-12, 

2023 Modelica Conerence

Train travel 

Linköping - 

Munich

Bus trip 2024 

Sweden ï Italy 

- Sweden

4000 km, 56 

kg  emissions

Compare:

Flight to Italy 

almost

1 ton  

emissions
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Small rectangles ï surface needed 

for 100% solar energy for humanity
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Solar Energy ( electricity ) will increase 4 times to 2030
biggest electricity producer 2033, coal,oil,gas decrease
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Solar, Installed Global Production from 2000 to 2023

2018

2,5%

Installed  solar production per year (photo voltaics ) 2000 to 2023 

Renewable energy, Increased 

50% year  2023, 75% is solar

China is leading: Installed 

solar 2023 same as the 

whole world 2022 .

Increased wind power +66%

Solar Boom! China installed 

solar power corresponding 

to 200 nuclear power 

stations first half of 2025.

Source: Global Market Outlook for Solar 

Power 2024-2028. Solar Power Europe.

MEA: Middle East and Africa

APAC: Asia and Pacific (not China)

AMER: America
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Sustainable Society Necessary for Human Survival

Almost Sustainable

Å India,  recently 1.4 ton C02/person/year

Å Healthy vegetarian food

Å Small-scale agriculture

Å Small-scale shops

Å Simpler life-style (Mahatma Gandhi)

Non-sustainable

Å USA 17 ton CO2, Sweden 7 ton CO2/yr

Å High meat consumption (1 kg beef uses ca 4000 L 

water for production)

Å Hamburgers, unhealthy , includes beef

Å Energy-consuming mechanized agriculture

Å Transport dependent shopping centers

Å Stressful materialistic lifestyle

Gandhi ï role model for

future less materialistic life style
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Brief Modelica History

Å First Modelica design group meeting in fall 1996
Å International group of people with expert knowledge in both language design and physical modeling

Å Industry and academia

ÅModelica Versions
Å 1.0 released September 1997

Å 2.0 released March 2002

Å 2.2 released March 2005

Å 3.0 released September 2007

Å 3.1 released May 2009

Å 3.2 released March 2010

Å 3.3 released May 2012

Å 3.2 rev 2 released November 2013

Å 3.3 rev 1 released July 2014

Å 3.4 released April 2017

Å 3.5 released February 2021

Å 3.6 released March 2023

ÅModelica Association was established in 2000 in Linköping
Å Open, non-profit organization
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Modelica 3.6 Language Standard Latest Release March 2023

ÅThe Modelica language standard is in active 
development

ÅThe Modelica 3.6 standard contains almost 130 
(mostly small) updates and clarifications 
compared to the previous Modelica 3.5

ÅAiming at support for larger and more complex 
system models

ÅAiming at better portability of models
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Modelica Conferences

Å The 1st International Modelica conference October, 2000 

Å The 2nd International Modelica conference March 18-19, 2002  

Å The 3rd International Modelica conference November 5-6, 2003 in Linköping, Sweden

Å The 4th International Modelica conference March 6-7, 2005 in Hamburg, Germany

Å The 5th International Modelica conference September 4-5, 2006 in Vienna, Austria

Å The 6th International Modelica conference March 3-4, 2008 in Bielefeld, Germany

Å The 7th International Modelica conference Sept 21-22, 2009 in Como, Italy

Å The 8th International Modelica conference March 20-22, 2011 in Dresden, Germany

Å The 9th International Modelica conference Sept 3-5, 2012 in Munich, Germany

Å The 10th International Modelica conference March 10-12, 2014 in Lund, Sweden

Å The 11th International Modelica conference Sept 21-23, 2015 in Versailles, Paris

Å The 12th International Modelica conference May 15-17, 2017 in Prague, Czech Rep

Å The 13th International Modelica conference March 4-6, 2019, Regensburg, Germany

Å The 14th International Modelica conference Sept 20-24, 2021, Linköping, Sweden

Å The 15th International Modelica conference Oct 9-11, 2023, Aachen, Germany

Å The 16th International Modelica conference Sept 8-10, 2025, Lucerne, Switzerland

Å Also: Asian Modelica conferences 2016, 2017, 2018, 2020, 2022, 2024

Å Also: US Modelica conference 2018, 2020, 2022, 2024



58 Copyright ©  Open Source Modelica Consortium Usage: Creative Commons with attribution  CC-BY

Exercises Part I

Hands -on graphical modeling

(15 minutes)
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Exercises Part I ï Basic Graphical Modeling

Å (See instructions on next two pages) 

Å Start the OMEdit editor (part of OpenModelica)

Å Draw the RLCircuit

Å Simulate

A
C

R=10

R1

L=0.1

L

G

L=1R=100

SimulationThe RLCircuit
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Exercises Part I ï OMEdit Instructions (Part I)

Å Start OMEdit from the Program menu under OpenModelica

Å Go to File  menu and choose New Modelica Class , and then select Model .

Å E.g. write RLCircuit as the model name.

Å For more information on how to use OMEdit, go to Help and choose User Manual or press F1.

Under  the Modelica Library:   

Å Contains The standard Modelica library components

Å The Modelica files contains the list of models you have created. 
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Exercises Part I ï OMEdit Instructions (Part II)

Å For the RLCircuit model, browse  the Modelica standard library and add  the following component 

models:

Å Add Ground , Inductor  and Resistor  component models from Modelica.Electrical.Analog.Basic 

package.

Å Add SineVoltage component model from Modelica.Electrical.Analog.Sources package.

Å Make the corresponding connections  between the component models as shown in the previous 

slide.

Å To draw a connection line : first single-click on a connector box; then start drawing while keeping 

the mouse button down; after drawing a little you can release the mouse button and continue 

drawing.

Å Simulate  the model

Å Go to the Simulation menu and choose simulate or click on the simulate button

 in the toolbar.

Å Plot  the instance variables

Å Once the simulation is completed, a plot variables list will appear on the right side. Select the variable that 

you want to plot.
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Part II

Modelica environments and OpenModelica
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Å Dassault Systemes Sweden

Å Sweden

Å First Modelica tool on the market

Å Initial main focus on automotive 

industry

Å www.dymola.com 

Dymola

http://www.dymola.com/
http://www.dymola.com/
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Courtesy

 Wolfram 

Research

Å Wolfram Research

Å USA, Sweden

Å General purpose

Å Mathematica integration

Å www.wolfram.com 

Å www.mathcore.com

Car model graphical view

Wolfram System Modeler ï Wolfram MathCore

Mathematica

Simulation and 

analysis

http://www.wolfram.com/
http://www.wolfram.com/
http://www.mathcore.com/
http://www.mathcore.com/
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Simulation X

Å ITI Gmbh  (Part of ESI Group)

Å Germany

Å Mechatronic systems

Å www.simulationx.com

http://www.simulationx.com/
http://www.simulationx.com/
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MapleSim

Å Maplesoft

Å Canada

Å Integrated with Maple

Å www.maplesoft.com 

http://www.maplesoft.com/
http://www.maplesoft.com/
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Modelon

Å Modelon

Å Sweden and International

Å Library Suite

Å Creator Suite with Impact product and Optimica 

Compiler Toolbox and WAMS model editor

Å www.modelon.com

http://www.modelon.com/
http://www.modelon.com/
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The OpenModelica Environment

www.OpenModelica.org  

http://www.openmodelica.org/
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OpenModelica ï Free Open Source  Tool
developed by the Open Source Modelica Consortium (OSMC)

Å Graphical editor

Å Model compiler

and simulator

Å Debugger

Å Performance analyzer

Å Dynamic optimizer

Å Symbolic modeling

Å Parallelization

Å Electronic Notebook and 

OMWebbook

for teaching

Å Spokentutorial for teaching

EngineV6 11116

equation model
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Å Advanced Interactive Modelica compiler (OMC)
Å Supports most of the Modelica Language

Å Modelica , Python, Julia, Matlab  scripting

Å OMSimulator ï FMI Simulation/Co-simulation

Å Basic environment for creating models 
Å OMShell  ï an interactive command handler   

Å OMNotebook  ï a literate programming notebook 

Å MDT ï an advanced textual environment in Eclipse

MDT-0.6.8.1-ClassElementsCompletion.JPG

70

Å OMEdit  graphic Editor

Å OMDebugger  for equations

Å OMOptim  optimization tool

Å OM Dynamic optimizer  collocation

Å ModelicaML  UML Profile

Å MetaModelica  extension

Å ParModelica  extension

The OpenModelica Open Source  Environment   
www.openmodelica.org  

http://www.ida.liu.se/~adrpo/mdt/mdt-0.6.8.1/MDT-0.6.8.1-ClassElementsCompletion.JPG
http://www.openmodelica.org/
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Industrial members
Å ABB AB, Sweden

Å Bosch Rexroth AG, Germany

Å Creative Connections, Prague

Å DHI, Aarhus, Denmark

Å Dynamica s.r.l., Cremona, Italy

Å EDF, Paris, France

Å Equa Simulation AB, Sweden

Å Festo, Esslingen, Germany

Å Fraunhofer IWES, Bremerhaven

Å Fraunhofer FCC, Gothenburg

Å GSIMX Beijing Technology, China

Å Hoerbiger  Wien, Austria

Å INRIA, Rennes, France

Commits Statistics

Å Augsburg University, Germany

Å Australian Nation Univ., Australia

Å Berkeley Lab, California, USA

Å Hochschule Bielefeld, HSBI, Germany

Å Huazhong University, NCDC, China

Å University of Bolivar, Colombia

Å TU Braunschweig, Germany 

Å Univ of Buenos Aires, Argentina

Å Univ Catalunya, Spain 

Å Chalmers Univ, Control,Sweden

Å Chalmers Univ, Machine, Sweden

Å TU Delft, The Netherlands

Å TU Dresden, Germany

Å Université Laval, Canada 

University members

OSMC ï International Consortium for Open Source  

Model -based Development Tools, 50 members Jan 2026

Å ISID Dentsu, Tokyo, Japan

Å Modelicon LLP, Bangalore, India

ÅMaplesoft, Canada

ÅOrthogonal Super Systems, Munich, Germany

ÅRTE France, Paris, France

ÅSaab AB, Linköping, Sweden

Å Shanghai Duanyan Inf Tech China

Å SIL3X, Paris, France

Å SmartFluidPower, Italy

Å Swegon AB, Gothenburg, Sweden

Å TLK Thermo, Germany 

Å VTI, Linköping, Sweden

Å XRG Simulation, Germany  

ÅTU Hamburg/Harburg Germany

ÅKU Leuven, Leuven, Belgium

ÅIT Bombay, Mumbai, India  

Å Linneaus  University, Sweden

Å Linköping University, Sweden

Å Univ of Maryland, Syst Eng USA                                                                                               

Å Univ of Maryland, CEEE, USA                                                                                                  

Å Politecnico di Milano, Italy 

Å Mälardalen  University, Sweden

Å RPI, Troy, USA 

Å Univ Pisa, Italy

Å Univ SouthEast  Norway

Å Vanderbilt Univ, USA 

Open-source community services

Å Website and Support Forum

Å Version -controlled source base

Å Bug database

Å Development courses

Å www.openmodelica.org  

Founded Dec 4, 2007

http://www.openmodelica.org/
http://www.openmodelica.org/
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The OpenModelica Tool Architecture

Simulation

Execution

OMEdit Graphic 

and Textual 

Model Editor 

OMNotebook

Interactive

Notebooks

Debugger

OMC

Interactive Compiler

Server

ModelicaML

UML/Modelica

and requirement

verification

MDT

Eclipse Plugin

OMOptim

Optimization

3D

Visualization

OMShell

Modelica

Scripting

OMPython

Python

Scripting

OMSimulator

FMI  Simulation

OMJulia

   Julia

Scripting

OMWebbook

  Interactive

  Notebooks

OMMatlab

   Matlab

  Scripting

OMSens

sensitivity

  analysis
OMSysident
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Build System with Regression Testing

ÅAutomatic Nightly build system (using Jenkins), and 
several multi-core computers

ÅRegression testing of libraries

ÅVerification testing comparing results to references
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Spoken -Tutorial step -by-step OpenModelica and Modelica

Tutorial Using OMEdit.    Link from www.openmodelica.org  

https://spoken -tutorial.org/tutorial -search/?search_foss=OpenModelica&search_language=English

http://www.openmodelica.org/
https://spoken-tutorial.org/tutorial-search/?search_foss=OpenModelica&search_language=English
https://spoken-tutorial.org/tutorial-search/?search_foss=OpenModelica&search_language=English
https://spoken-tutorial.org/tutorial-search/?search_foss=OpenModelica&search_language=English
https://spoken-tutorial.org/tutorial-search/?search_foss=OpenModelica&search_language=English
https://spoken-tutorial.org/tutorial-search/?search_foss=OpenModelica&search_language=English
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OMNotebook Electronic Notebook with DrModelica

Å Primarily for teaching

Å Interactive electronic book

Å Platform independent

Å Also support for Jupyter notebooks

Commands:

Å Shift-return (evaluates a cell)

Å File Menu (open, close, etc.)

Å Text Cursor (vertical), Cell cursor 
(horizontal)

Å Cell types: text cells & executable 
code cells

Å Copy, paste, group cells

Å Copy, paste, group text

Å Command Completion (shift-tab)


