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Dynasim (Dassault Systemes)
Sweden
First Modelica tool on the market

Main focus on automotive
industry

www.dynasim.com
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Simulation X

ITI

Germany
Mechatronic systems
www.simulationx.com

3 Peter Fritzson Copyright © Open Source Modelica Consortium

nu_nmn

MapleSim

Maplesoft
Canada

Recent Modelica tool on the
market

Integrated with Maple
www.maplesoft.com
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MathModelica

MathCore

Sweden

Released 2006

General purpose
Mathematica connection
www.mathcore.com
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The OpenModelica Environment
www.OpenModelica.org

6

Peter Fritzson Copyright © Open Source Modelica Consortium

nu_nmn




OpenModelica and simForge

L =L

* OpenModelica

Lt » Open Source Modelica
e S i Consortium (OSMC)

» Sweden and other countries

VanderPoiModel | ° Open source
- . * www.openmodelica.org
I .R.ectiﬁer
]
]Il i » Graphical editor simForge
(IR | « Politecnico di Milano, Italy
. \— { . .
f -’ \\m— * Runs together with OpenModelica
¢ Open source
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OpenModelica
* Advanced Interactive Modelica compiler (OMC)
« Supports most of the Modelica Language
» Basic environment for creating models
e OMShell — an interactive command handler * ModelicaML UML Profile
* OMNotebook — a literate programming notebook « MetaModelica extension
¢« MDT - an advanced textual environment in Eclipse
= o O — a i P = __—:‘i

LR A -]

£ DrModelicavsssssswn

o ——

Van der Pol Model
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Open Source Modelica Consortium

Open-source community services
e Website and Support Forum
» Version-controlled source base
¢ Bug database
» Development courses
« www.openmodelica.org

Code Statistics

Trunk: Lines of Code
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Founded Dec 4, 2007

Industrial members (12)

*ABB Corporate Research
*Bosch-Rexroth AG, Germany
«Siemens Turbo Machinery AB
«Creative Connections, Prague
*Equa Simulation AB, Sweden
«IFP, Paris, France
*MostforWater, Belgium
*MathCore Engineering AB
*MapleSoft, Canada

*TLK Thermo, Germany

*VTT, Finland

*XRG Simulation AB, Germany

University members (9)

sLinkdping University, Sweden

*Hamburg University of Technology/TuTech, Institute of
Thermo-Fluid Dynamics, Germany

*Technical University of Braunschweig, the Institut of
Thermodynamik, Germany

*Université Laval, the modelEAU group, Canada
«Griffith University, Australia

*University of Queensland, Australia

«Politecnico di Milano, Italy

*Malardalen University, Sweden

*Technical University Dresden, Germany
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OMNotebook Electronic Notebook with DrModelica

e Primarily for teaching
« Interactive electronic book
e Platform independent

Commands:
« Shift-return (evaluates a cell)
« File Menu (open, close, etc.)

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

e Cell types: text cells &
executable code cells

« Copy, paste, group cells
« Copy, paste, group text

e Command Completion (shift-
tab)
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DrModelic awodetica Edition

Copyright (¢) Linkegmg Universiy, PELAB, 2003-2008, Wiey-[EEE Fress, Modelea Assocaation
Contact OperModeboa@ida bu s, Openbodeba Froject web site

warw.ida b seipropectsOpeahlodeln

Biocls web pige: s matheare comddodebes, Back meber Peter Frasson@ida b e

v i, Fetes Prizwon, Feter Dusmis
Debodelen Athecs. (2003 ol ot pdaled] Fries Friteaens

Thas Dridadetica notebook
providiag an it
aupplemenary marerial

baen deveicped to facibitate learming the Modehca language as well a5
foct-criewted modelbng and ardanicn, B is bated o and i
the Modebea boak: Peter Fritzson: *Principies of O Lrwm.f

Modeling and Smuiation with Modelea™ (F004), P40 pages. W Fres R
All of the examples and exercises in DrModelhca and the page references are from that Mt Mozt of
the toxt in Drbadelica i# olio based o that book.

Detailed Copyright and Acknowledzment Information
Cetting Started Using OMNatebook

OrpenAlodelica commands

Berkeley Heense Openilodelica

A Quick Tour of Maodelica

Cretting Started - First Basic Examples

There is 2 Jong tradition that the first sample program = any computer Lgiage 15 & trival program
proste the sirng "He (P 19 3 Proer Fritzce's book) Sinee Mo e e based
ot make much sence. Instead, oar Vortd Modelica program solves

=ul;|hnnr)r€rhu.uswxr mr”g,;m.......n e\—+h ated way

Classes and Instances

I Modebca objects are creabed impheaty just by De
= Modehea s o elass, bt theve are sosoe keywerds for speciic

Classey (p. 26). Almost mythng
e class conceps, ealed




Interactive Session Handler — on dcmotor Example
(Session handler called OMShell — OpenModelica Shell)

>>plot ({load.w,load.phi})

>>simulate (dcmotor, startTime=0.0,stopTime=10.0) I

model dcmotor
Modelica.Electrical.Analog.Basic.Resistor rl(R=10);
Modelica.Electrical.Analog.Basic.Inductor il;

pPlot. plt

Plot by OpenModelica

5
20
15
10

08
on

Modelica.Electrical.Analog.Basic.EMF emfl;
Modelica.Mechanics.Rotational.Inertia load;
Modelica.Electrical.Analog.Basic.Ground g;
Modelica.Electrical.Analog.Sources.ConstantVoltage v;
equation
connect

-p,rl.p);
connect (v.n )

v
v.n,g.p);
r
1

connect (emfl.flange b, load.flange_a);
end dcmotor;

load.w =
load.phi ®
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Event Handling by OpenModelica — BouncingBall

>>simulate (BouncingBall,
stopTime=3.0);
>>plot ({h, £lying}) ;

‘mpPlat.plk

Edit Special

Plot by OpenModelica

model BouncingBall
parameter Real e=0.7 "coefficient of restitution";
parameter Real g=9.81 "gravity acceleration";
Real h(start=1) "height of ball";
Real v "velocity of ball";
Boolean flying(start=true) "true, if ball is flying";
Boolean impact;
Real v_new;
equation
impact=h <= 0.0;
der (v)=if flying then -g else 0;

der (h) =v;
when {h <= 0.0 and v <= 0.0,impact} then
v_new=if edge (impact) then -e*pre(v) else 0;
flying=v_new > 0;
reinit (v, v_new);
end when;
end BouncingBall;
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Run Scripts in OpenModelica

* RunScript command interprets a .mos file
* .mos means MOdelica Script file

* Example:
>> runScript ("sim BouncingBall.mos")

T =loj = i A A
C The file sim_BouncingBall.mos :
Plat by
ID: Ll loadFile ("BouncingBall.mo") ;
., simulate (BouncingBall, stopTime=3.0);

Ny plot ({h, flying});
7V
on i _i/

05 18

L1 18 20 18 30
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OpenModelica MDT - Eclipse Plugin

Browsing of packages, classes, functions
« Automatic building of executables;

separate compilation J Eclipse Platform s
¢ Syntax highlighting - EE—
¢ Code completion, =

Code query support for developers
¢ Automatic Indentation

« Debugger
(Prel. version for algorithmic subset)
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OpenModelica MDT — Usage Example

& Modelica - VanDerPol.mo - Eclipse SDK

File Edit Refactor

Navigate Search

It-EBe s a3

Project Run Window Help

| | 88866

[ Modelica Pro... 58~ T O

B demo =
-3 MyPackage

MyClass.mo

| package.mo

/ Van der Pol model

MyClass.mo
MyClass
package.mo
- VanDerPol.mo
= VanDerPol

imo e
-0 lambda -
Loy 2 eqmation
: [ y 10 der(x) = v;
] preject 11
E@ Standard Library 12 der (y)
(= H# Modelica 13 end VanDerPol:
£ Blocks 14

-3 Constants
£ Electrical
£ Icons

- Math

i @3 Matrices
acos

S T TR

1

“model VanDerPol "Van der Pol oscillator
import Modelica.Math;
Real x(start :
Real y(start =

B parameter Real lambda = 0.3;
8 parameter Real e = Modelica.Constants.e;

1)

¥ = Modelica.Math.sin(
= - x + lambda* (1l - x*x)*y:

- J Correct Indentation

| [ Modelica aJZIava

=181

=/anDerPol.mo X

m}

Fieal sin(SI.Angle u

model”

-

[/ Problems £3

0 errors, @ warnings, 0 infos

Description

In Folder

Resource
Code Assistance on
function calling.
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OpenModelica Environment Architecture

Eclipse Plugin
Editor/Browser

Emacs
Editor/Browser

DrModelica
OMNoteBook
Model Editor

T~

/

Interactive
session handler

Execution

Graphical Model
Editor/Browser

!

Textual
Model Editor

A

" Modelica
Compiler
Modelica
Debugger
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OpenModelica Client-Server Architecture

Client: Graphic

Parse
J L Modd Editor
Server: Main Program [ |

Including Compiler, Corba —
Interpreter, etc. | Client: OMShdll
Interactive
Sesson Handler
— . «—
SCode [ Interactive R — Client: Edlipse
It N Untyped AR Plugin MDT
Ing
Typed Checked Commend AP

i >
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Translation of Models to Simulation Code

Modelica
Source code

=== Modelica Model

Flat model

Sorted equations

Optimized sorted
equations

C Code

Executable
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Corba Client-Server API

» Simple text-based (string) communication in

Modelica Syntax

* API supporting model structure query and update

Example Calls:

Calls fulfill the normal Modelica function call syntax.:

saveModel ("MyResisto

rFile.mo",MyResistor)

will save the model MyResistor into the file “MyResistorFile.mo”.

For creating new models it

model Foo
or, e.g.,
connector Port

end Foo;

is most practical to send a model, e.g.:

end Port;

19 Peter Fritzson Copyright © Open Source Modelica Consortium MHODELICA

Some of the Corba API functions

saveModel (Al<string>,A2<cref>)

Saves the model (A2) in afile given by astring (A1). Thiscall isasointyped API.

loadFile (Al<string>)

Loads all modelsin the file. Also in typed API. Returns list of names of top level classesin the
loaded files.

loadModel (Al<cref>)

Loads the model (A1) by looking up the correct file to load in $MODELICAPATH. Loads all models
inthat file into the symbol table.

deleteClass (Al<cref>)

Deletes the class from the symbol table.

addComponent (Al<ident>,A2<cref>,
A3<cref>, annotate=<expr>)

Adds a component with name (A1), type (A2), and class (A3) as arguments. Optional annotations
are given with the named argument annotate.

deleteComponent (Al<ident>,
A2<cref>)

Deletes acomponent (A1) within aclass (A2).

updateComponent (Al<ident>,
A2<cref>,
A3<cref>, annotate=<expr>)

Updates an already existing component with name (A1), type (A2), and class (A3) as arguments.
Optional annotations are given with the named argument annotate.

addClassAnnotation (Al<cref>,
annotate=<expr>)

Adds annotation given by A2( in the form annotate= classmod(...)) tothe model definition
referenced by A1. Should be used to add Icon Diagram and Documentation annotations.

getComponents (Al<cref>)

Returns alist of the component declarations within class Al:
{{Atype,varida, "commentA” }, {Btype,varids, "commentB”}, {...}}

getComponentAnnotations (Al<cref>)

Returnsalist {. . .} of all annotations of al componentsin A1, in the same order as the
components, one annotation per component.

getComponentCount (Al<cref>)

Returns the number (as astring) of components in aclass, e.g return “2~ if there are 2 components.

getNthComponent (Al<cref>,A2<int>)

Returns the belonging class, component name and type name of the nth component of a class, e.g.
“A.B.C,R2,Resistor”, where the first component is numbered 1.

getNthComponentAnnotation (
Al<cref>,A2<int>)

Returns the flattened annotation record of the nth component (A2) (the first is has no 1) within
class/component A1. Consists of acomma separated string of 15 values, see Annotationsin
Section 2.4.4 below, e.g “false,10,30,..."

getNthComponentModification (
1 £ ints)22

Returns the modification of the nth component (A2) where the first has no 1) of class'component

AT

2@=tInPetErFHRISH AEefRfight © Open Sourg

Rt OBASERSHTHNG) Of inherited classes of aclass. woreld
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getNthinheritedClass (Al<cref

Retirnsthe tvoe name of the nth inherited dassof a class Thefirg classhasoumber 1
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Platforms

All OpenModelica GUI tools (OMShell,
OMNotebook, ...) are developed on the Qt4 GUI
library, portable between Windows, Linux, Mac

Both compilers (OMC, MMC) are portable between
the three platforms

Windows — currently main development and release
platform

Linux — available. Also used for development
Mac — available

21
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OpenModelica — Recent Developments

Dec 2008. OSMC Board decides to focus on
improving the OpenModelica compiler for Modelica
libraries during 2009

Dec 2008. MathCore contributes 1 man-year worth
of source code for the flattening frontend.

Jan-Sept 2009. Development mostly on the
compiler frontend

Sept 2009. OpenModelica release 1.5, containing
approx 2 man-years development compared to
version 1.4.5. (Beta release available today).
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