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What 1s OpenModelica? (0)

Developers (96)
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What 1s OpenModelica? (1)

Advanced Interactive Modelica compiler (OMC)
Supports MLS v. 3.1/MSL v. 3.2.1/MSL trunk

Basic and advanced environments for creating models

OMShell - an interactive command handler

OMNotebook - a literate programming notebook

OMEdit - OpenModelica Connection Editor
OMPIlot - OpenModelica Plotting

OMOptim - OpenModelica Optimization Editor
OMPython - OpenModelica Python Environment

MDT - an advanced textual environment in Eclipse

File Edit ¥iew Help
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Opentlodelica 1.4.3 =
Copyright 2002-2006, PELAB, Linkoping University

To get help on using OMShell and OpesnModelica, type "help()" and
press enter.

»» loadModel (Modelica)
Trues

»» loadFile ("C:/OpenModelical.4.3/testmodels/BouncingBall.mo")

true

»> aimulate (BouncingBall, stopTime=3)
record

resultFile = "BouncingBall_res.plt"
end record
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What Is OpenModelica? (lI)

Advanced Eclipse-based Development Environment
Modelica Development Tooling (MDT) - started in 2005
Code Assistance, Debugging, Outline & a lot more
Used heavily for OpenModelica development

Used in many OpenModelica Development Courses
ModelicaML UML/SysML integration
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IS OpenModelica? (Il
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Top information Introduction
20 OMEdit OPENMODELICA is an apen-source Modelica-based modeling and modeling and simulation envirenment intended for industrial and academic usage.
ir : Its long-term deve\opmen: is supported hv = non-profit erganizatien — the = Gpen Source Modelica Consortium [OSMC)
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What Is OpenModelica? (V)

Open-source community services

Extensive testing (unit & library coverage: MSL 3.2.1, ModelicaTest 3.2.1,
PetriNet, Buildings, PowerSystems, OpenHydraulics, ThermoPower, and
ThermoSysPro) with interactive result comparison

~2800 tests ran on each commit via Hudson (4 test servers currently)

Linux (GCC & CLANG), Windows (MinGW GCC), Mac OS (GCC)
Automatic nightly builds for Window & Linux & Mac OS
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What is OpenModelica? (V)

An incubator platform for research
7 PhDs since 2004 (Debugging, Parallelization, PDEs Extensions)
32 Master’s theses since 2004
Both the students and the project benefit
Master theses at PELAB 2006-2014
Refactoring/Parsing and Language extensions
UML/SysML view of Modelica code
2D and 3D visualization tools
Static and runtime debugging tools
Advanced code generation and parallelization of simulation code
Bootstrapping and Java Interface
Function pointers
NVIDIA for Cuda and OpenCL parallel simulation
OMEdit - Modelica Connection Editor
OMWeb - server based Modelica simulation for teaching
OMCcc parser
External Master theses
Model based diagnostics at ISY (Dep. Of Electrical Engineering)
Monte-Carlo simulation of Satellite Separation Systems at SAAB
Interactive Simulations (EADS)
Additional Solvers + Event handling (FH-Bielefeld)
EADS - ModelicaML

A Base for commercial and open source products
MathCore AB, Bosch Rexroth, InterCAX (MagicDraw SysML), VTT, Equa, Evonik



OpenModelica Roadmap - Past

1997 - started as a master thesis

2003 - first usable internal version

2004 - first external version: OpenModelica 1.1
2005 - more development: OpenModelica 1.3.1

2006 - major milestone
Translated the whole compiler to MetaModelica
Integrated Development Environment for the compiler
OpenModelica website started
Moved the code repository to Subversion management
Extended the OpenModelica environment with new tools
4 versions released during the year

External people start using OpenModelica
~ 200 downloads/month
first development course at INRIA



OpenModelica Roadmap - Past

2007 - continued development and community involvement
Improvement in website, support and documentation
Answered ~1000 guestions on the forum

Portability is highly improved, ported to 4 platforms
Linux, Mac, Solaris, Windows (version 1.4.3)

Improvement of the compiler development tools in Eclipse

OpenModelica Community starts to react

contribute code & report bugs & request enhancements &
participate in answering questions in the OpenModelica forum

participate at courses and workshops
New server acquired for better community services
Increased usage: ~600 downloads/month

Open Modelica Consortium created in December 4
4 months of work

9 organizations as members already (3 Universities, 6 Companies)

discussions are ongoing with other 6 companies
10



OpenModelica Roadmap - Past

'I-ln
2008 - Further work on the ¢

elease 1.4.4 and 1.4.5
Linux, Mac, Solaris, Windows

New Solver Interface

Refactoring

Dynamic loading of functions
Merging of MathCore front-end code
744 commits in Subversion

Other things | don’t remember

@

0

11



OpenModelica Roadmap - Past

2009
Work mainly happened in OSMC (partially on a non-public branch)

Front-end
Refactoring (OSMC)
Enumerations (OSMC)
Java Interface and Bootstrapping (Martin Sjélund)
MultiBody flattening (OSMC)
Constraint connection graph breaking (VTT + OSMC)
Support for Modelica 3.x and 3.x annotations (OSMC)

Back-end
Tearing in the back-end (Jens Frenkel)

Temple;te Code Generation and CSharp backend (Pavol Privitzer, Charles University
Prague

Interactive Simulations (EADS)

C++ Code generation (Bosch Rexroth)

Java Interface and Bootstrapping (Martin Sjélund)
Additional Solvers + Events (Willi Braun, FH-Bielefeld)

General
New ModelicaML + SysML prototype (EADS)
1144 commits in subversion (Since 2009 to February 8, 2010)
Bug fixes (OSMC)
Release 1.5.0 and 1.5.0-RC_X (Linux, Mac, Solaris, Windows)

More things | don’t remember

12



OpenModelica Roadmap - Past

2010 - 2011
Support for Modelica Standard Library 3.1 (Media & Fluid in works)

Front-end
MultiBody flattening (OSMC)
Support for Modelica 3.x and 3.x annotations (OSMC)
Performance Enhancements
Stream connectors
Media & Fluid work is on the way

Back-end
Back-end redesign (Jens, Willi, Martin, Per, Adrian, Kristian, Filippo)
Tearing in the back-end (Jens Frenkel)
Template Code Generation and CSharp backend (Pavol Privitzer, Charles University
Prague)
Interactive Simulations (EADS)
C++ Code generation (Bosch Rexroth)
Additional Solvers + Events + Linearization (Willi Braun, FH-Bielefeld)

General
OMEdit - new connection editor
Bootstrapping OMC (90% finished)
2550 commits in subversion from 2010 to Feb. 7, 2011 (double than 2009-2010)
Bug fixes ~300+ (OSMC)
Release 1.6.0 (Linux, Mac, Windows)
Downloads Windows (~16434) , Linux (~8301), Mac (~2816)

More things | don’t remember
13



OpenModelica Roadmap - Past

Support for Modelica Standard Library 3.2.1 including Media & Fluid

Front-end
Performance Enhancements
Media & Fluid work
Operator overloading
New instantiation module started

Back-end
Modular back-end with more optimization modules (Jens, Willi, Martin)
New simulation runtime redesign (Willi, Lennart, Jens, Martin, Adrian)
C++ Code generation (Bosch Rexroth)
FMI export & import
Initialization, Jacobians (Lennart Lochel, Willi Braun, FH-Bielefeld)
Support for parallelization (Martin)
Parallel extensions in functions

General
Uncertainties support (OpenTURNS connection & Data reconcilation)
MDT GDB debugging based on GDB and the bootstrapped compiler
OMEdit - improvements
Bootstrapping OMC (100% finished) using Boehm GC
3909 commits in subversion from 2012 to Feb. 4, 2013
2000 forum posts (questions and answers)
Bug fixes ~247+ (OSMC)
Release 1.9.0 (Linux, Mac, Windows)
Downloads Windows (~45307) , Linux (~15543), Mac (~5367)

More things | don’t remember 14
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OpenModelica Statistics (1)

/trunk: Lines of Code
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ate
Mature code base (http://build.openmodelica.org/omc/statsvn trunk/)
~ 7000K lines of code and tests
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OpenModelica Statistics (I1)
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OpenModelica Statistics (I1I)
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OMShell & OMNotebook

Demo?

i OMShell - OpenModelica Shell - (O] x| (] oemarchoolcIxERiSC AN =10l

File Edit Cell Format Insert Window Help

File Edit View Help Version 2007-06-20 ]jl
s R2elale0)| i
Modelica Edition
e B DrModelica
Copyright 2002-2006, PELZE, Linkoping University
Copyright: (¢) Link&ping University, PELAB, 2003-2007, Wiley-IEEE Press, -|
Modelica Asso B 8 o

To get help on using OMShell and OpenModelica, type "help ()" and

Fie Edit Cel Format Dnsert Window Hep

Contact: Openh

sreie! Van der Pol Model |

. Peter.Fritzson(@
»» loadModel (Modelica) =
True DiModelica Aut This example describes a Van der Pol oscillator. Notice that here the keyword mode1 is nsed instead of c1ass with
: the same meaning. This example contains declarations of two state variables x and v, both of type Redl and a parameter
Sande]m_.l Peter] constant lambda, which is a so-called simulation parameter. The kevword parameter specifies that the variable is
»> loadFile ("C:/OpenModelical.d.3/testmodels/BouncingEall.ma") DrModelica Aut constant ring a simudation run, but can have it value inifalized before a rn, or betwween runs. Finally, there s an
" T T = = ’ . . equation section starting with the keyword equation. containing two mutually dependent equations that define the
true This Drifodelic dynamics of the model
language as we
. . . sinulation. It is model VanDerPal "Van der Pol oscillator model"
2> zimulate(BouncingBall, stopTime=3) Peoter Fritzson: el (e © 15
5 P Real y(start = 1);
record Modelica” (200 parameter Real lambda = 0.3;
resultFile = "BouncingBall res.plt" examples and e scuation
- Most of the rext () =
end record f der (y) = - x + lambda*(1 - x*x)%y;

end VanDer®ol;

=lolx| Detalled Copyy [

) t (1 ; ;
plot (h) Fle Edit Special 1 Getting Sta| 1 Simulation of Van der Pol
trus
INPORTANT To dlustrate the behavior of the model. e give a command to simulate the Van der Pol oscilator during 25 seconds
Plot bv OpenModeIica s ¢ starting at time (.
- — T T T T T ™ If you end a cor 5 . :
1.0 h = 1o - ed in an ot simulate (VanDerPol, startTime=0, stopTime=25 );

[Lone] 1=

change the direc

nar - Perform a parametric plot
: the cd() comma

plotParametric( x, ¥ );
06 |
Plot by OpenModelica

040 | . E— e— ]

1
0.2r |

o =l
0oL | | | ; ! - - Ready A
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OMEdit- OpenModelica Connection Editor

.. DMEdit - OpenModelica Connection Editor
File Edit WView Simulaion FMI Export Tools Help

IP@BRlx ClEeee \oNOTR<|E-|E-|9-

Libraries Browser S X | A Modelica.Mechanics. MultiBody. Examples.Elementary. DoublePendulum |
- - F
Libraries J O oﬁ E 0 Writeable | Model | Diagram View | c:/binjcygwin.. lePendulum.mo | Line: 1, Col: 0 | &

Mechanics

0 UsersGuide R

Warld

E] Examples _—
H‘} E] Elementary ¥ g

: Dox8 ooy 1 5
u I:::I DoublePendulum l l l E E -,__Mm D:D -,__,,,”,

— ':‘_FJ:' DoublePendulumInitTip

) ForceAndTorque

| FreeBody

) InitSpringConstant

) LineForceWithTwoMasses
) Pendulum

) PendulumW. . ingDamper

) PointGravity

) PointGravit.. PointMasses j ﬂ I Llj
|>:: 114.37 |~r: 93.71 |_thlmme &% Modeling Plotting | Y 22
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The OMC Compiler

Main Mod Connect »| DAE || BackendDump >
Prefix Pre fix Types.Mod | Scode.Mad Exp.Componen’?ref DAE Flat Modelica
BackendDAEEXT
Prefix Lookup
Prefix.Prefix Exp.| dent T SCoce.Class Derive VarTransform

ClassLoader (Env, name)l

Exp.Exp Exp.Exp
I DAE DAE,
DAE: Equations ¥ I substlist

.mo Absyn SCode Algorithms
= | Parser > Sﬁ?ﬁe -> Inst »| Backend

| DAE: Fihctions
I 1 T— SimCode
Classinf.Event| ClassInf.State (Exp.Exp, . I

I SCode.Exp  TypesType) Exp.Exp
_ j | i TemplateCodeGen
ClassInf . Val ues.Vd ue
Static C code
Data Type b -
Modules: Exp.Exp Patternm .
(Env, name) Utlllty
SCode Modules:
Absyn Ceval :
DFA
Types DAE Dump Debug
Algorithm Expression Builtin MetaUtil util ModUtil
Print System RTOpts 23




Modelica->AST->SCode->DAE->C Code

// Parse the file and get an AST back
ast = Parse.parse(modelicaFile);

// Translate to simplified C code
scode = SCode.absyn2SCode(ast);

/[ flatten the simplified code
(cache, dael) = Inst.instantiate(Env.emptyCache, scode);

/1 Call the function that optimizes the DAE
optimizeDae(scode, ast, dae, dae, lastClassName);

24
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MetaModelica

OMC
Implemented mainly in MetaModelica and C/C++

Modelica
classes, models, records, functions, packages
behavior is defined by equations or/and functions

equations
differential algebraic equations and conditional equations

MetaModelica extensions
local equations
pattern equations
match expressions
high-level data structures: lists, tuples, option and
uniontypes

26



OpenModelica Context

Parse : :
Client: Graphic
T —  Model Editor
Server: Main Program | Corba h
Including Compiler, > — |
Interpreter, etc. Client: OMShell
— Interactive
l I Session Handler
SCode [5] Interactive

v |

Inst
| ]
.
Ceval |e
I‘ ................................................................................... > efc.
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The MDT Eclipse Environment (1)

\

Eclipse Platform

Warkbench IDE UI

Workepace-Bazed Workspace /

JoomenEeE ) el . Modelica Browser

Waorkbench
Text Editor

Modelica Editor

S Face Text s B
A L

Waorkbench UI
(Editors, Views, Perspectives)

Modelica Code Assistant

MetaModelica Debugging

3

| - {based on O5GI) .. MOdellca Perspectlve
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The MDT Eclipse Environment (II)

.mo file
MC

OoMC MMC Compiler
Compiler Compiler Bootstrapping

Small Modelica Parser
MetaModelica OMC
Builder instantiation

Code compiled

MetaModelica :
Modelica Modelica Build console with GDB
Browser Editor symbols
i Debuggin
Code Assistant gging Debugging




The MDT Eclipse Environment (lll)

.mo file

\ 4

OM
Bootstrapped
Compiler

A 4

Executable
+

GDB

MetaModelica
GDB Debugging
Modelica
Editor

30



Creating Modelica projects (I)

& Modelica - Eclipse SDK
File Edit Refactor Mavigate Search Project Run  Window Help € New Modelica Project

Alt+Shift+N ¥ | g Pr Create a Modelica project

Cpen File. .. Create a Modelica project in the workspace,
fH Modelica Packale
Clase L Modelica Cl
: odelica Class
Zlase: Al CEHHSRftHRS Project name: | demo]
[_* Folder

- Er|+5 i
. Save A5,
. Save Al kel Shitk+S [ Example.. p new Modelica project.

Revert e

i Wizards:

[ =

Rename, .. &

Refresh F5

Convert Line Delimiters To r

E: Edlip Modeling Framewark
ol Frint... Chrl4F
¥]-(== Functi§nal Programming

Switch Workspace. ..

= o Trnnrt

e Meodelica Project
Development

[#-[z= Examples <Back e = ||:

Creation of Modelica
projects using
wizards o ]

-

Fimist Cancel |
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Creating Modelica projects (II)

& Modelica - Eclipse SDK

File Edit Refactor Mavigate Search Project Run Window Help
| T3~ JFJ%vJ@JaJQQQJ G v

=)
=i B
----- [X| .project
=g, Standard Library
=- - Modelica
=- EE Blocks
-f# Continuous
- Discrete
-} Interfaces
-4 Logical
-3 Math
- Hf Monlinear
-H4 Sources
-4 Types
Constants
Electrical
EE Analog
-4 Basic
- Examples
EE Ideal

- Modelica project
EE Semiconductors {-[EA Problems 52

H-H} Sensors
EE SOUrces 0 errors, 0 warnings, 0 infos

Icons | Description

ITllTl
I_II_I
EEEIIIIIIIH

SIunits
IIsersGuide 32

-8
-8
[+ Mechanics
=5
=8



Creating Modelica packages

& Modelica - Eclipse SDK = Modelica - Eclipse SDK
File Edit Refactor Mavigate Search Project Run  Window Help File Edit Refactor MNavigate Search Project Run
S I ~ Project... J 5 = J P J Q - J = J & Jg
Open File... =/
Zlase Zhrl+F4 EE— EIH
lase Al Chr|+Shift+F4 =3 MyPackage
g Folder — package.mo
. Save CheH-5 File - [X] .project
B save is.. (=@ Standard Library
By cave Al (k|- Shift+ o Blocks
Revert - X | -} Continuous
& New Modelica Package *
Y50 Modelica Package
Rernanme. ..
Create a new Modelica package.
Fefresh

Convert Line Delimiters To

ol Frint...

Source folder; | demao

Package: |

Mame: I MyPackage

Description: I A Modelica Package]|
[ iz encapsulated package

Creation of Modelica

packages using
wizards

| Finish I Cancel 33




Creating Modelica classes

& Modelica - Ecipse SDK
File Edit Refactor Mavigate Search Project Run  Window Help File Edit Refactor MNavigate Search Project Run Window Help
z : LI e Q-8 |+ 888 |5~ - | con
= L - = 1 - .
J LI J F J % J ] J .{":I J :p :p :; J Jt:::j (:]:l = 5 MyClass.mo 52

B¥ Modelica Projects X

4 . . = Eg demao
B5)( =

within MyPackage;

ET& demao E| MyClass.mo s-model MyClass
.H} Wm oo Y] MyClass g
I o g B  aancion
EE‘.& g EE,, Standard Library - end MyClass:
=-F # Delete H Modelica Package E‘"'E gdgl"cdaﬁ
-3 Blo
E Euild Project % EE‘::—'C'US
Refresh [ Folder N
. & New Modelica Class
Dpen Project + Eila
(Zlase Project Modelica Class
Create a new Modelica dass.
. a0 Hame
4@ GoBack
Source folder: | demoMyPackage
.+ Go Into
L Package: | MyPackage
E Team
MName: I MyClass
Restriction: Imu:u:lel - I

. . Modifiers: [ indude initial equation blodk
Creation of Modelica s
classes, models, etc,

using wizards

4
Finish I Cancel
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Code browsing

& Modelica - VanDerPol.mo - Eclipse SDK

File Edit Refactor Mavigate Search Project Run  Window Help

Jfﬁ"’ @JFJ%*JEJQJQQQJ*{]D{}:" *JCurrectIndenEtiun
f@ Modelica Pro... &2 = EP f MyClass.mo package.mo VanDerPol.mao X = EP
=1 demo = 1 // Van der Pol model =]
= H#3 MyPackage 2
E‘ MyClass.mo F-model VanDerPol "Van der Pol oscillator model®
d:yclass 2 Eeal x(start = 1);
. ] I:la QE.I'I'II:I C Real yl:start — r_:l;
EI--- 'l.-'anDerPnI.mcul i:uara.meter Real lamkda = 0.3;
= vjnDEFPD parameter REeal e = Modelica.Constants.e;
...... E
______ o lambda £ egnation
...... o x 2 der(x) = v
______ o vy 0 deri{y) = - x + lambda* (1 - X¥*X)*y’
_____ ¥| .project =nd VanDerPol:
%] .
= Standard Library -
-8 Modelica
EE Blocks
H-f# Constants C d . f
I Secria ode Browsing for
83 Icons - - - -
& B8 Math easy navigation within
Matrices - =
i i Modelica files.
i = -
ooan [ problems 52 Automatic update on
5 0 errars, 0 warnings, 0 infos =
atanl I r
- baselmo |DE5::ri|:l1jun flle Save.
| IR g

35



#

File Edit Refactor

Modelica - VanDerPol.mo - Eclipse SDK

Mavigate Search

Project Run  Window Help

Error detection (1)
=101 %]

J [ = J r J% - J = J %y J;ﬂ £1 £] J Y - J Carreck Indentation i | © Modelica &4 Java
& e 4
[t Modelica Pro... &3 =0 MyiClass.mo package.mo ( VanDerPol,mo 23 =0
-1 demo -~ 1 // Van der Pol model o |m

- MyPackage 2
E‘ MyClass.mo 3=model VanDerPol "Van der Pol oscillator model®
. MyClass g Real x(start = 1);
o package.mo 5 Eeal vyistartc = 1)
EI"' *.-'anﬁerF‘DDI.r;lDI 8 s arameter Real lambda = 0.3; -
= : ;n s 7 parameter Eeal e = Modelica.Constants.e;
...... E ~ i
______ o x Z eqmnation
...... oy g der(x) = v’
_____ K| .project _ der(y) = — % + lambda* ([l - X¥*X)*vy:
HEE Starldard Litlrar'!.f A A1 End ‘-.FEHDEIPDJ..:
El-Hf Modelica —=
-3 Blocks
#-f} Constants -
-} Electrical 4] b
-3 Icons -
=-F3 Math B Problems X = =~ = 0
EE Matrices 1 error, 0 warnings, 0 infos
-~ acos | Description | Resource | In Faolder | Location |
asin 3! unexpected token: lambda, parsing resumed at token ;' on line 6, column 23 VanDerPol.mo demo line &
-~ atan

Parse error

detection on
file save
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Error detection (II)

& Modelica - Absyn.mo - Eclipse SDK -0 x|
File Edit Refactor Mavigate Search Project Run  Window Help

Jese Jwla e |30« |5 | 5 | conectinenaten | 51515 x5 - - 2|

r@ Modelica Projects &3 = 8| Absyn.mo X =8
== Compiler ;I €3 public ;I!
n (= absyn_builder 70 hmiontype Program "— Programs, the top level construct =
= doc T1 L program is simply a list of class definitions declared at top
7= modpar 72 level in the source £file, combkined with a2 within stetement that
7= omc_debug 73 indicates the hieractical position of the program.
= omc_release 4"
(= report 75 record PROERAEM
) 12mmo Ta lizt<Cless» classes "classes ; List of classes™ ;
(= rm ) 3@ 77 Withi within "within ; Within statement™
= rmizsig 72 | end CROGREM;
= runtime 7q -
= scripts ﬂ LI—I
= test_codegen f =
7= tools Problems | Errar Log (E Console &3 3& | EN: | = B-r9-°=0
L= Ve <terminated > OMDev-MINGW -OpenModelicaBuilder [Program] c:\OMDev \toolsimsysbinimake. exe
= winruntime cp —p -./5tatic.mo Static.mo ;I
' Absyn.mo cp -p ../ /SimCodegen.mo SimCodegen.mo
-] Algorithm.ma cp -p ../ /Values.mo Values.mo
- Builtin.ma cp —p ../ /System.mo System.mo
Ceval.mo JSofOMDev S ftools rml/bin/rmle —-v -Wc,-03 -c Absyn.mo
- ClassInf.mo "fo/OMDev/ ftools S/ rml S /bin/rml™ -Eplain Absyn.mo
. ClassLoader.mo Abhayn.mo:77.5-77.9 Error: unbound type constructor Withi
_ Codegen.mo Error: SteticEleborstionError
_ Connect.mo make[Z]: Leaving directory */c/bir
. Corba.mo mzke[l] : Leaving directory */o/bin/c)
=kl 7]- #w&& [0 N 1 -
) DAE.mo eta) en foe teieenn) mreor 2 Semantic error
. DAEEXT.mo 'r='-:e? - -ST;] Error 2
-] DAELow.mo [ R .
v Debug.mo
% Nerive.mo ;I *I I deteCtlon On

| Writable

compilation



Code assistance ()

= Modelica - VanDerPol.mo - Eclipse SDK
File Edit Refactor MNavigate Search Project Run  Window Help

Jfﬁ'@UJPJ%'J]J‘QJQQQJﬂJ@' 'JCurrectIndenEﬁun o
r@ Modelica Pra... &3 = EP r MyClass.mo package.mo
=122 demo = 1 |/ Van der Pol model
=-f3 MyPackage 2
E‘ MyClass.mo F~model VanDerPol "Van der Pol oscillator model™
S MyClass - import Modelica.
package.ma 5 Eeal xistart = 1 £ Blacks
EI VanDerPol.mo B Eeal vistart = 1
: EECDnstants
= : VanDerPal 7 parameter Real 1 .
e B ) B3 Electrical
______ o lambda f par@eter Eeal e £ 1cons
o x 3 eqgqnation EEMaﬂ'l
o y 10 der(x) = ¥; B Mechanics
..... [ .project 11 der(y) = - %+ 1 Syt
-, Standard Library 12 end VanDerFol; 3 UsersGuide
= E3 Modelica 13
- f3 Blocks
EE Constants 4]
#-f} Electrical -
-3 Tcons (2 Problems &3
ElEE Math 0 errors, 0 warnings, 0 infos
: [H-Hf Matrices | Description

Code Assistance on
Imports
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Code assistance (lI)

# Modelica - VanDerPol.mo - Eclipse SDK -0l x|
File Edit Refactor Mavigate Search Project Run  Window Help

J Ci - E & J r J% = J = J 5 Jé:l £1 £ J’*i’,‘:' =i - J Correct Indentation §| [H Modelica | & Java

r@ Modelica Pro... &3 = EP f MyClass.mo package.ma = EP
-2 demo - 1 // Van der Pol model =]
- Hf MyPackage 2
E| MyClass.mo Z-model VanDerPol "Van der Pol cscillator model™
o MyClass - import Modelica.Math;
o package.mo 5 Real x({start = 1);
EI vanDerPal.ma & Real y(start = 1):
= P THEEFPDI 7 parameter Eeal lambda = 0.3;
8 parameter Eeal & = Modelica.Constants.
------ o |ambda ]
______ o x 2 eqgqmation o
______ oy 10 der(x) = vi! o DIR
_____ [¥] .project 11 der(y) = - X + lambda* (1l - X*x)*y: o g
=z, Standard Library 12 end VanDerPol; o
=83 Modelica 13 o
+-E3 Blocks °
EE Constants il o
-3 Electrical -
--H3 Tcons (2! Problems E3
ElEE Math Q errors, 0 warnings, 0 infos
EEll Matrices | Description Resource | In Folder | Location |
acos
m A=in

Code Assistance on

assignments
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Code assistance (llI)
-0/

File Edit Refactor Mawigate Search Project Run  Window Help

J i~ B & J P J% ~ J = J 5 J:{; £1 £ J"i]:' =N - J Correct Indentation i | E Modelica & Java

-

B8

3 o
[t} Modelica Pro... 3 = 0O MyClass.ma package.mo “anDerPol.mo

EI'[ﬂx demo = 1 ff Van der Pol model =
=3 MyPackage 2
E| MyClass.mo F-model VanDerPol "Van der Pol oscillator model®
o MyClass g import Modelica.Math;

...... package.ma Real x(start = 1);

= [M] VanDerPol.mo Real y(start = 1);

parameter Real lambda = 0.3;

- YanDerPaol

1 &n

o lambda 8 parameter Eeal & = Modelica.Constants.e;
______ o x 9 egmnation
...... oy 10 derix) = vy Real sin{SL.Angle u) |

. 11 = Modelica.Math.sin

..... IL .DFD_'IEEt - }fr I: i
E--=d, Standard Library ~= der(y) = - x + lambda*(l - x*x)*y;
=-f3 Modelica 13 lend VanDerPol; —

- Blocks 14 -
- ff Constants ] 4
+-f3 Electrical - -
: —+| = =
83 Tcons [2/ Problems &3 e B
ElEE\l Math 0 errors, 0 warnings, 0 infos

- Matrices | Description | In Folder | Location |

acos

Code Assistance on

function calls
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Code indentation
=101 x|

File Edit Refactor Mavigate Search Project Run  Window Help

J - B & J P J% “ J =l J & J;ﬂ ;ﬂ :; J*ESZ' = & J CorrectIndenEﬁon| 5 | [ Modelica E:;qi',JJava

i T iy
[F Modelica Pra... 52 = 0| [ MyClass.mo package.mo 8
=1 demo = 1 // Van der Pol model |
= f# MyPackage p.
= MyClass.mo Z-model VanDerPol Pol oscillator model™
e MyClass a

...... package.mo
B VanDerPol.mo

=1+ vanDerPol

=10l x|

: Project Run  Window Help
Lo J = J 3 JQ ;}Cl :; J*{‘,:I =i ™ J Currectlndenmtiun| 5 | [ Modelica aJJa'ua
=l f MyClass.ma package.mo = 0|

- 1 |// Van der Pol model LI_

MyClass.mo
; b MyClass

...... package.mo
=M vanDerPol.mo

=[] VanDerPol

“model VanDerPol "Van der Pol oscillator model”™
import Modelica.Math;

<

o)
i
q

=

I

- X + lambda* ([l - X¥*X)*V:

----- |X] .project --
== Standard Library 12 end VanDerPol:
=3 Maodelica -

-3 Blocks -
B Constants LI 3




&= Modelica - OpenModelica/Compiler/Absyn.mo - Eclipse SDK

File Edit Mavigate Search Project Run  Field Assist  Window

| |aa J E L BEAF J [5| & J & J @ J = J * v - - JCorrectIndentatinn B B oo+ =

Help

Code Outline and Hovering Info

<

[ Modelica Projects &3 | = <}==.,"‘> 7=

O

-2 rml2sig

E| Eﬂ Absy‘n mo 3116 2008-02-04 14:44 krsta

- Eﬁ Absyn 3116 2003-02-04 14:44 krsta
[ﬂ, Algorithm.mo 2992 2007-12-22 22:17 adrpo
Eﬂ, Builtin.mo 3585 2003-05-22 07:03 adrpo

@ Ceval.mo 3605 2008-05-27 02:43 adrpo

[} ClassInf.ma 3426 2008-04-23 11:52 krsta

[} Classloader.mo 3123 2008-02-1505:17 adrpo
@ Codegen.mo 3585 2008-05-22 0703 adrpo
Eﬂ, Connect.mo 3584 2008-05-22 05:45 adrpo
Eﬂ, Constants.mo 3011 2007-12-22 22:36 adrpo

Eﬂ, Convert.mao 3496 2008-04-23 11:59 krsta _ILI
3

[
[

= absyn

0= outline £ B w e X YT

ADD
ALG_ASSIGN{Exp assignComponent, Exp valug)
ALG_BREAK

ALG_CATCH(ist<AlgorithmItem> catchBody)
ALG_EQUALITY {Algorithm equ)

ALG_FAILURE(Algorithm equ)

ALG_FOR({Forlterators iterators, list<AlgorithmItem > forBo
ALG_GOTO(String labelMame)

ALG_IF(Exp ifExp, list<@laorithmItem - - -
ALG_LABEL (String labelNar ™ ‘ O d e O u t I I n e fo r «en';' online| rmldump.mo | OpenModelica/toalsfrml 2mod
- " :en 'y online rmltomod.mo | OpenModelicaftools frml2mod

ALG_MNORETCALL{ComponentRe
ALG_RETURM
ALG_THROW
ALG_TRY (list<algorithmItem: tryBody

oL e Modelica files

I om0

Absyn.mo &3 ="

casge (MATRIK(matrix = expll)) ;I
loczl list<list<list<ComponentRef>>> resl;
equation

resl = Util.listListMep (expll, getCrefFromExp);
resZz = Util.listFlatteni(resl);
res = Util.listFlatteni(resi);
then
res;
case (FRNGEE (stert = el,step = SCME (e3) ,stop = 2201
equation
1l = getCrefFromExpiel);

1z = function get

resl

1z =

res = . - B h

input Exp inExp; ==

then output list<ComponentRefy outComponentReflst;

_e_=_' zlgorithm

case 'R‘__'H cutComponentReflst :=matchocontinue inExp

equatig local

11 = ComponentRef cr;

1z = Lo

[3_\ Problems &3 = Cu:unsu:ulew E];[I Bnnkmarksw & Prog

113 errors, 0 warnings, 0 infos - f - I f
Description ~ I I e r n O O n -

easy n aVi g ati O n Wi th i n Er :.: on I?ne moddump.mo OpEnMndel?ca_-':tnnls_-':rml2mod

3 The identifier at start and end are different
3 The identifier at start and end are different
@ The identifier at start and end are different, pa
pa

= 1= Errors (100 of 113 items) _
Hovering

:en '} on line modrefacto... | OpenModelica ftools rml2mod

en 'y’ on line| rmltomod.mo | OpenModelica/tools frml2maod
:en '} on line| rmltomod.mo | OpenModelicaftoolsfrml2mod

en "t online | rmltomod.mo | OnenMadelica fools feml 2rmnd | _ILI
3

| 7 D




Eclipse Debugging Environment

Debug - OpenModelica

mpiler/Main.mo - Eclipse
File Edit MNavigate Search Project Run  Field Assist

SDK
Window Help

=131 x|

J_ﬁ' |"-T J%'G'%YJ[§|@®QWJ'JQJ @iﬁDebug >
J ,e_’, - ﬁ LI = R - JCDrrect Indentation ] Modelica %CIC++
%5 pebug 22 = O || Breakpaoints (l’"]= Varizhles 23 st 5 | i = =0
~ || Name | Value | Dedared Type -
i = = B % p Absyn.Program Absyn.Program
o O | F TR le B @ [record] Absyn, PROGRAM[Z] ({Absyn.Class list, Absyn,Within) :
i E @ classes LIST Absyn,Class list
B % [0 Absyn, CLASS ((string, bool, bool, boal, Absyn.R
=] "r.’. OMCD [Modelica Developement Toaling (MOT)] [O] name 'BI; 7 stringg Y
S5 MoT
: mc? P . e @ partial_ false boal
E-pf* Main thread (stepping) % il falee hool
Main. translateFile Jine: 355, SP: 21, call: ° enca_psulate g folee bool
Main.main {line: 919, 5P: 9, cal: extern) i - .
LB copint alln.rr:;m\lnled \devio caM lefarr:b @ restriction 1renum: Absyn. R_MODEL  Absyn,Restriction
bl Libinicygwininome jadrpo idevibpentodelcaiay = % body Absyn, PARTS[2] ({Absyn.ClassPart list, string optio
ﬂ—l LI E % classParts LIST Abeyn.ClassPart list
E console 2 = H = @ [0 Absyn,PUBLIC[1] ((Absyn.ElementItem list) == (Ab:
OMCD [Modslica Devel tTool oT Co = B % contents| LIST Absyn.ElementItem list
- Mo E":‘T fVEDDEFI“E—nlﬂ"ig(iné 'Hbﬂ':““g‘“”"‘ % [0] | Absyn.ELEMENTITEM[L]  ((Absyn.Element) == (Absyn.Elen
Ex RH| & & £ ML & comment NONE0] string option
;I @ info Absyn, INFO[E] ((string, boal, int, int, int, int) ==
@ within_ Absyn, TOP[O] Absyn. Within
B @ f string string
¥ - "Bla.mo” string hd
1| 3
Zhayn_ Program =
al Ea ;

e
Ml Bla.mo 33\'\_

= 0(5= outine 3

—“model Bla
Integer =z[10];
end Bls;

|

Makefile,omdev. mingw ( Main.mo &3

Interactive.mo 1»1

loczl String =
equation
isModelicaFile (Z) ;

p = Farser_parse (£

"

Debug. £call(
Debug.£cell("d

— i e

N _ |

Debug. fprint { "dump”, "\n--—-----
z", DumpCraphviz.dump, pl:

———————— Parsed progr

b
3 4|

Bx®wx~=0
readSettingsFile(String filePath, Interach’ve.Interacﬁ'-.—'eSv;[
runBackendl == Boolean

runModparQ == Boolean

serverLoop{Integer inlnteger, Interactive.InteractivesSym
serverLoopCorba(Interactive. InteractiveSymbolTable inIr
simcodegen{Absyn.Path inPath 1, SCode.Program inProgri
transformFlatProgram{Absyn.Program p, String filename) =
translateFilefist <String > inStringlLst)
wersionRequest

import Absyn;

import Ceval;

® import Corba;

58

=) Tasks | [21 Problems 52 4 Seardq

% ¥ =0

—+l

[ || ehmorzsam [ |

| 7 R

Type
iInformation for
all variables

Browsing of
complex data
structures

GDB based
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OMEdit Debugging Environment

EMEdut Tran

C:fUsers/adeas31/appData/Local Temp/OpenModelica /OMEdit/Debuagging. SolverFailure . MonlinearSolverSimulation_info. xml
Variables |Sour::e Browser
Variables Browser Defined In Equations lUsed In Equations C:/Users/adeas31/Desktop/Debugging. mo
I : # # T = .
_ Find Variables Index  Type Equation Index  Type Equation oe entoalpy computation”; £
ase sensitve Hegular Expression - . . - 1o paramcter
IIFI ’ I tl initial (assignment] ...” (T0 - Tref) 5I.5pecificHeatCapacity
l Expand Al ” Collapse Al ] 28 parameter (assignment) ... (T0 - Tref) cp=4136 "Cp of the fluid";
= R
Variables Comment Line Locatic * L 3I.MassFlowRate w_pump
. (M "Mass flow rate from the
A Storage ... section 120 Ch\Usel— pump ™
- K Valve coefficient 112 Chlser Variable Operations 12 5I.Pressure pl "Pump
-T0 Tempera...g fluid 118  Ch\Use LS discharge pressurst;
125 S5I.Pressure p2 "Storage
FT1 Pump di..erature 138 ChlUsel tank inlet pressure";
- Tref Referen...utation 124 ChUse 1 5I.Pressure dp pump
LT 1ac Lt I % "P'.JIL'.}_: dp";
1 | n | 131 5I.Pressure dp valve
Equations - ‘.-alvej\dp_; c g
: 132 REeal =qrt_dp
EqLiatlons Browser Defines . Depends . "Regularized sqrt (dp)";
Index  Type Equation || Variable Variable 133 SI.5pecificEnthalpy hO
. "Pump inlet ifi
-1 initial {assignment] ...* (TO - Tref) hi cp enﬁil;;"? SpEsiLic
-2  initial (assignment]...o ™y + patm T0 134 SI.SpecificEnthalpy hl
-3 initial (assignment..._pump * 2.0 |= Tref "Pump discharge specific
iRt : 1 enthalpy"™:;
F4  initial (assignmen...ump + patm 1 SI.Power Wr
-5 initial {assignment)... Line: 144") 1 5I.Length v (start=40, -
& initial {assignment)..ve = pl - p2 | flxeclijtruej "Reservolr
evel";
-7 initial (residual,sqr..5 - dp_valve] : : 137 Real eta(final
=g initial (nonlinear) Equation Operations unic="1"y = (pl -
3 initial (assignment..._pump * 2.0 Operations patm) *w_pumnp/rho/W "PFump
- hved: b0 = . Tref efficiency™;
4 initial (assignmen...ump + patm sohved: h0 = cp ™ (T0 - Tref) 1 8I.Temperature T1 "Pump
5 initial (assignment)... Line: 144") sohved: h0 = cp * (T0 - Tref) discharge temperaturs";
o . 138 5I.Time tau=l "Time
6 initial (assignment)...ve = p1 - p2 constant of temperature
7 initial (residual sqr.5 - dp_valve) sensor™;
-9 initial {assignment)..._4(String}&) - equation
. 3 dp punp = pl - patm
F10  initial {assignment...a3 dp"s

== Tutorial 5 - tomorrow at ModProd 2015' ==



CD System Modeling with ModelicalilL

Eclipse environment for ModelicaML

I ] ) Praes i = .
= A _ @Mudellca Code Generation

2 .. - I S - T, - =

) S

i R " -
I el =P _—
; | =
fﬂu:,. e S =

@ System Simulation with Modelica Tools
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OpenModelica
What is OpenModelica?
The past

OpenModelica Technical Overview
OMC, OMShell, OMNotebook

penModelica Development Environi
MetaModelica
The Eclipse Environment

U»

OpenModelica Latest Developments (2014-2015)

46



Latest Developments (2014-2015)

2014 - 2015 - Most focus on libraries support & performance

MSL 3.2.1 (100% build/97% simulate), ModelicaTest 3.2.1, PetriNet,
Buildings, PowerSystems, OpenHydraulics, ThermoPower, and
ThermoSysPro

Switch to bootstrapped compiler

Front-end, Back-end, Simulation Runtime, Graphical Clients
Development switched to bootstrapped compiler since November 2014
Partially new graph-based front-end with better support for libraries

Improved back-end: initialization, system solving, parallelization, cse
optimization, dynamic optimization

Faster and much more user friendly OpenModelica Connection editor

General
4960 commits in subversion from Feb. 2014 to Feb., 2015
Bug fixes
Release 1.9.2 (Linux, Mac, Windows)
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Latest Developments (2014-2015)

Front-end issues fixed since Feb 2014

support for calling function via instance (MultiBody, VehicleDynamics,
PowerTrain)
world.gravityAcceleration(...)

handle same type with different redeclares (Media & Fluid)
T x1(redeclare function f = 1)
T x2(redeclare function f = 2)

better support for package constants (ExternalMedia, Media & Fluid)
fix remaining redeclare issues (Media.Examples.R134%)

Front-end issues still in works

support for querying the instance of a flattened model
needed for OMEdit handling of model structure

support for choicesAllIMatching annotation (subtyping relationship of
models/comps)
needed for OMEdit handling of replaceable components/models

scalability & performance

basically do things once and not several times

separate lookup, modifier application, typing, array expansion, equation &
connection handling, etc.

General
64 bit Windows versions
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Thank You!

Questions?

asoja,  spoelund.se,  sebcoOIl, lochel, whraun, adklwors,
huwbertthiercots pefar, perosts Frenkel TUD, Unknown, syeas460,
adeas31, pprros rclis576, haklw, dietmarws levsa, mahge730,
xOS5andfe, mohsen, nutaro; xO2lucpos Aorosx, xObhener, xO7simby,
stebr461, xO8oekl, xO8kimya, Dongliang Lo, jhare?50, x97Aavka,
krsta, edgarlopez, hanke, henjo, wuzhw.cehen, fbergero; harkaOll,
fmtuomas, bjozac, Alexeylebedey; xO6klasy, ankar, kagny, vasare p;
niemsto; dondida, hkiel, davbr, offo@Rmarthcore.com, Kace Kupjas,
xOGkrino; apfshe, xOmikbl, leonardolaguna, pelfy, Adhedbery, g-
karbe, xOéhenma, abhuinnk, azaze, xO2Adanhe, rruvsw, x98pefros
mafer, g-bjoza, xO2kany, g-pavgr, xOSandre, vaden; jangilar,
eriemeyers, xOS5simel, andsa, lecst choeger, Arcelliebman, frosk,
vawrich, mwalther, mfiller, ptauber, casella, vifaly, hkiel, jankK,
adypo-
OpenModelica Project

http://www.OpenModelica.org
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Modelica.Fluid.Examples.BranchingDynamicPipes
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Funny Facts
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