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What 1s OpenModelica? (0)

Developers (81)

OpenModelica is ... iIts developers
Thank youl!

agoda, sjoelund.se, sebcoOll, lochel, whbraun, nikliwors,
huberttheercot, pefar, perost;, Frenkel TUD, Unknown,
sYeas 460, adeas31, pprrovs rclisS76, haklw, dAdcefmarws
levsa, mahged30, xOSandfe, mohsen, nwfnro; xO2lucpos
Horosx, xO6hener, xO7sumby, stfebr46Z, xO8joekl,
xO8kemya, Dongliang Lo, fhare950, x97davka, Kkrifa,
edgarlopez, hanke, henjo; wuzhwcehen,  fbergeros
harkaO11, ftmtuomas, bjozac, Alexeylebedey; xO6klasy,
ankar, kagny, vasacle p, ncemisfo; donida, hkcel, davbr,
otffo@marthcore.com, Kace Kubjas, xOékrino, afshe,
xO6mikbl, Lleonardo:laguna, petfr, dhedberg, g-karbe,
xO6henma, abhinnk, azaze, xO2danhe, rrnvswy x98petro;
mater, g-bjoza, xO2kayny, g-pavgr, xOSandye, yaden,
Jangilar, ercemeyers, xOSsumel, andga, Llewsts choeger,
Ariell cebman, frisk, adypo-

Martin
Per
Adeel
Jens
Willi
Lennart
Alexey
Mahder
Olena
Mohsen
Kristian
Hubert
Niklas
Kaie
Kiel
Peter *
Leonardo
Filippo
Xenofon
Frederico
Edgar
Kaj
Levon
Stefan
Rickard
Bjorn
David
Otto
Eric

Adrian



What 1s OpenModelica? (1)

Advanced Interactive Modelica compiler (OMC)
Supports MLS v. 3.1/MSL v. 3.2 (without Fluid)

Basic and advanced environments for creating models

OMShell - an interactive command handler
OMNotebook - a literate programming notebook
OMEdit - Open Modelica Connection Editor
OMPlot - Open Modelica Plotting

OMOptim - Open Modelica Optimization Editor
MDT - an advanced textual environment in Eclipse
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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 (INRIA, PELAB)
ModelicaML UML/SysML integration
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What iIs OpenModelica? (Il

Open-source community services ===
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What iIs OpenModelica? (1V)

An incubator platform for research
5 PhDs since 2004 (Debugging, Parallelization, PDEs Extensions)
20 Master’s theses since 2004
Both the students and the project benefit

Master theses at PELAB 2006-2012
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

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 questions 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



OpenModelica Roadmap - Past

2008 - Further work on the compiler

Release 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
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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)

Templz;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

11



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
12



OpenModelica Roadmap - Past & Present

2011 - 2012
Support for Modelica Standard Library 3.1 (Fluid in works)
Media & Fluid are now partially supported (more work on the back-end is needed)

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
MDT GDB debugging based on GDB and the bootstrapped compiler
OMEdit - improvements
Bootstrapping OMC (98% finished) GC remaining
2473 commits in subversion from 2011 to Feb. 7, 2012
1037 forum posts (questions and answers)
Bug fixes ~190+ (OSMC)
Release 1.7.0, 1.8.0, 1.8.1 (Linux, Mac, Windows)
Downloads Windows (~31246) , Linux (~10245), Mac (~4543)

More things | don’t remember
13



OpenModelica Statistics (1)

/trunk: Lines of Code
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e

Mature code base (http://build.openmodelica.org/omc/statsvn trunk/)
~ 4500K lines of code and tests, steady increase
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OpenModelica Statistics (Il
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Demo?

{6 0MShell - OpenModelica Shell

File Edit View Help

s B2 B3 2 0

penModelica 1.4.3
Copyright 2002-2006, PELAB, Linkoping University

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

press enter.

»> loadModel (Modelica)
true

>> loadrile("C:/OpenModelical.4.3/testmodels/BouncingBall.mo")
true

>> simulate (BouncingBall, stopTime=3)
record

resultfile =
end record

"BouncingBall res.plt"

Boororor

»> plot (h = . 2
plo ) File Edit Special

Ttrue

Plot by OpenModelica

| »

= 101 T

0.0

0.0 0.5 1.0 1) 20 25 3.0

=10l ]

h®

G oMMNotebook: Driodelica.onb
File Edit Cel Format Insert Window Help

=lolx|

D I'M Od e | | C QModelica Edition

Copyright: (¢) Link6ping University, PELAB, 2003-2007, Wiley-IEEE Press, 1
Modelica Assoc F e

Contact: OpenM
www ida.liv.se/}
Book web page:
Peter.Fritzson@

DrModelica Aut
Sandelin, Peter ]
DrModelica Aut

This DrModelic
language as we
simulation. It is
Peter Fritzson:

Modelica” (200
examples and e.
Most of the text

Detailed Copy
Getting Sta;

IMPORTANT:
If youend a cor
returned in an o1
change the direc
the cd() comma

Version 2007-06-20 ] j

Fle Edt Cel Format [nsert Window Help

OMShell & OMNotebook

[

Ready

Van der Pol Model

This example describes a Van der Pol oscillator. Notice that here the keyword model is used instead of c1ass with
the same meaning. This example contains declarations of two state variables x and y, both of type Real and a parameter
constant lambda, which is a so-called simulation parameter. The keyword parameter specfies that the variable is
constant during a simulation run, but can have its value initialized before a run, or between runs. Finally, there is an
equation section starting with the kevword equation. containing two mumually dependent equations that define the
dynamics of the model

model VanDerPol "Van der Pol oscillator model"
Real x(start 25 1
Real y(start = 1);
parameter Real lambda = 0.3;
ecquation
der(x) = y;
der (y) = = x + lambda*(l - x*x)*y;
end VanDerPol;

Ok

Simulation of Van der Pol

To illustrate the behavior of the model, we give a command to simulate the Van der Pol oscillator during 25 seconds
starting at time 0

simulate (VanDerPol, startTime=0, stopTime=25 ); ‘

[done]

Perform a parametric plot:

plotParametric( x, ¥ ); ‘

Plot by OpenModelica

)

A

]
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OMEdit - Demo? Maybe a movie!

-10] x|
¥ : | [N N
Components B X
Modelica Standard Library
+ [T] Modelica
Messages g X
OMEdit, Version: 1.0 -
Info: OpenModelica, Version: "1.6.0"
Simulated ‘Modelica.Mechanics.MultiBody.Examples.Elementary. DoublePendulum’ successfully!
Simulated 'Modelica.Mechanics.MultiBody.Examples. Elementary. DoublePendulum' successfully!
Modelica Library I Modelica Files ] 4 ¥ I
4




The compiler has 156 packages

The OMC Compiler

Implemented mainly in MetaModelica and C/C++

Main Mod Connect »| DAE || BackendDump >
- , 4 .
Prefix Pre fix Types.Mod | SCode.Mod Exp.Componentref DAE Flat Modelica
] BackendDAEEXT
Prefix Lookup
Prefix.Prefix Exp.| dent T SCoce.Class Derive VarTransform
(Env, name) Y
ClassLoader l ExpExp| | Exp.Exp
I DAE DAE,
1% | 1 DAE: Equations 14 I substlist
.o Absyn SCode SCode Algorithms
——! [ Parser . _ - Inst » Backend
I
| t DAE: Funhctions
I 1 T SimCode
ClassIinf.Event] ClassInf.State (Exp.Exp, | v !
I SCode.Exp  TypesType) Exp.Exp
—_ | TemplateCodeGen
ClassInf . Val ues.Vd ue
Static C code
Data Type b -
Modules: Exp.Exp Patternm .
(Env, name) Utlllty
Absyn SCode \ Modules:
Ceval
DFA
Types DAE Dump Debug
. . L MetaUtil util ModUtil
Algorithm | [ Expression Builtin
Print tem RTOpts
Sys Op 20




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

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

// Elaborate the file
scode = SCode.elaborate(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);
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Simulation Runtime Overview

New simulation runtime

Work started in November at OpenModelica
development week

Mainly C so that it supports FMI better
Better initialization

Better support for multithreading and parallel
execution

Better support for Jacobians

22
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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

24



OpenModelica Context

Parse _ _
Client: Graphic
T —> Model Editor
Server: Main Program |« Corba <
Including Compiler, > —
Interpreter, etc. Client: OMShell
— Interactive
l I Session Handler
SCode [Y «— . N\
(— Interactive — Client: Eclipse
l T \ Untyped API Plugin
Inst
l T > system Typed Checked Command API
> plot
Ceval [
I‘ ................................................................................... > efc.
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The MDT Eclipse Environment (1)

Eclipse Platform

Workbench IDE UI

Modelica Browser

Workbench
Text Editor

Modelica Editor

QOutline and

Propartiae Viawe

Modelica Code Assistant

Workbench UI
(Editors, Views, Perspectives)

MetaModelica Debugging

Platform Runtime

Modelica Perspective

26



The MDT Eclipse Environment (II)

.mo file
MC

OoMC MMC Compiler
Compiler Compiler Bootstrapping

Small Modelica Parser

MetaModelica OMC
Builder instantiation
Modelica model

Code compiled

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




The MDT Eclipse Environment (lll)

i MMC
.mo file | Compiler
oM Two debuggers
Bootstrapped
Compiler

. Executable
MetaModelica 4+
DEEE/Ine Debugging

A 4

Executable runtime
+ MetaModelica
GDB GDB Debugging

Modelica
Editor

28



__ Creating Modelica projects (I)

|File Edit Refactor Navigate Search Project Run Window Help & New Modelica Project i
I TS "

Open File... Create a Modelica project in the workspace.

£} Modelica Packa

Close CHrl4+F4
SR e Modelica Class
ey St Project name: | demo
| Folder =
CErl+5 > File
= )
Seleck a wizard
. ™ Example.. Createga new Modelica project.
CErl4-Shirt4+5 L
[~*] Other...
' Wizards:
(Viove —
DETTETE o 4= PIRg-in Project
SEIIaiiCy s ~/
Refresh F5
Convert Line Delimiters To 3
il Frict... Ctrl+P
Switch Workspace...
=¥n Imnnrt

[t Modelica Project

1+-(= Plug-in Development
#-(= Simple

#-(= Web

Creation of Modelica " e ek | wee |[

projects using
wizards

L

< Bacl I Next > I Finish Cancel |
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Creating Modelica projects (II)

& Modelica - Eclipse SDK

File Edit Refactor Navigate Search Project Run Window Help
| il |7 Q-8 || 8088 |0&--

N
CYwmwm—  -C
X] .project
[=]-E)\ Standard Library
=3 Modelica
=] Blocks
#-f3 Continuous
£ Discrete
- Interfaces
#-f3 Logical
&3 Math
-3 Nonlinear
#-f Sources
-3 Types
-} Constants
= H#3} Electrical
=-f3 Analog
-3 Basic
#- 3 Examples
-3 Ideal
@3 Interfaces
-3 Lines
J 3 Semiconductors I:_ e 33_--\\
#- 3 Sensors ~
#-H#3} Sources 0 errors, 0 warnings, 0 infos
-3 Icons __| escription
#-H# Math
-3 Mechanics
=83 Slunits

-} UsersGuide 30

=
i)

[+

Modelica project




Creating Modelica packages

& Modelica - Eclipse SDK

Filei Edit Refactor Navigate Search Project Run Window Help

New Alt+shift+N »

Open File...

Close Ctrl4+F4

Close all

=) 9:*? f = '_'-:T'l
Convert Line Delimiters To

. Print...

Creation of Modelica

packages using
wizards

& Modelica - Eclipse SDK

File Edit Refactor Navigate Search Project Run

('] Project... | - lpil Q= | B |5 5
- | — E f
® Modelica Package |
Modelica Class
=} MyPackage
M package.mo
X| .project
(=B, Standard Library
| Example... =3 Modelica
=-#} Blocks
- ‘* -3 Continuous
bt

Modelica Package

Create a new Modelica package.

Source folder: | demo

Package: |
Name: | MyPackage
Description: | A Modelica Packagel

[ is encapsulated package

Finish Cancel
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Creating Modelica classes

C———

File Edit Refactor MNavigate Search Project Run Window Help o ELEROTEEY GINIDD BTTEN LIE R LR LY
, | C5 - e Q-8 |8 | 888 [0~ - e
= ) |8 | A8 [vx O - -
J b - J " J % J --; J v J"& . i ¥ J — . Proje = E ‘m, MyCIass.mo m \\‘;
= 87]( SRES demo 1 within MyPackage;

3=model MyClass

H =3} MyPackage
H =) [m] MyClass.mo

MyClass .
» B : |m) package.mo 5 equation
| ] Project... R project
[=-=\ Standard Library 7 end MyClass;
My C :
£} Modelica Package - Modelica

-3 Blocks
. Modelica Class -3 Continuous

+-f3 Discrete
& New Modelica Class

Modelica Class

Create a new Modelica dass.

Source folder: | demo/MyPackage

Package: [ MyPackage

Name: I MyClass

Restriction: Imodel 'I
Modifiers: I” indude initial equation block

Creation of Modelica Moot
classes, models, etc,
using wizards
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Code browsing

& Modelica - VanDerPol.mo - Eclipse SDK

File Edit Refactor Navigate Search Project Run Window Help

i~ e |- |8 |2 | 888 |66 -

== . e =
(M Modelica Pro... E@\': B || [M MyClass.mo M| package.mo
=122 demo - 1 // Van der Pol
=} MyPackage 2
=M MyClass.mo

model

#-f3 Constants
[+ Electrical
#-§3 Icons

vanDerPol.mo X

3=model VanDerPol "Van der Pol

= | MyClass 4 Real x(start = 1);
M package.mo < Real y(start = 1);
2 l{'_‘—‘] Yéngef’;f’-';ml & ¢ barameter Real lambda = 0.3;
= :ﬂ:f 0 7 parameter Real e = Modelica.Constants.e;
= _ equation
i 9 der(x) = y;
o der(y) = - x + lambda¥* (1 - x¥%x)*y;
X .project : end VanDerPol;
(=)@, Standard Library i
=} Modelica
+--f3 Blocks

- | Correct Indentation

Code Browsing for
easy navigation within
Modelica files.

Automatic update on

file save.

= Math
& -3 Matrices
® acos Ll
[+ asin {0 5
* Problems &3
@[ atan — =
& - 0 errors, 0 warnings, 0 infos
baselco _I Description
hkacsaTaa
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Error detection (I)

& Modelica - VanDerPol.mo - Eclipse SDK =101 %]

File Edit Refactor Navigate Search Project Run Window Help
J - J P J Q v J __J J 5’ J j')j ;’Fj :(;'j J L v J Correct Indentation DI ] Modelica ajjava

= - N = ~
(1M Modelica Pro... &3 = 8| [v] MyClass.mo [M] package.mo (@ VanDerPol.mo E@\ T m

=122 demo - 1 // Van der Pol mode Alm
= MyPackage 2
=2~ MyCIass.mo 3~model VanDerPol "Van der Pol oscillator model™
_ MyClass - Real x(start = 1);
M package.mo g Real y(start = 1);
= E‘ ygnDerPoI.mo E 6 arameter Real lambda = 0.3; o
= V:nZerPol 7 parameter Real e = Modelica.Constants.e;
B & 2 eguation
oy 9 der(x) = y;
X .project 10 der(y) = - X + lambda* (1l - X¥*X)*vy;
- Standard Library 11 end VanDerPol;
=3 Modelica -
&3 Blocks
#- 3 Constants v
& -3 Electrical A >
+ Icons
o %~ =0
+-f3 Matrices 1 error, 0 warnings, 0 infos
#- [ acos | Description | Resource | 1n Folder | Location |
E a:': @ unexpected token: lambda, parsing resumed at token ;' on line 6, column 28 VanDerPol.mo  demo line 6 i
+ atan

Parse error

detection on
file save 34




Error detection (Il)

& Modelica - Absyn.mo - Edlipse SDK =10| x|

File Edit Refactor Navigate Search Project Run Window Help

Jes- @@ | r |3-0-Q- |5 |4 | coretindentaton |SI 8 [ G- -

75 | [ Modelica e

(M Modelica Projects &3

| fosynmo x =0

== Compiler

(= absyn_builder
(= doc

(= modpar

(= omc_debug
(= omc_release
[ report

(= rml2mmo

= rml2sig

(= runtime

(= scripts

(= test_codegen
(= tools

= VC7
winruntime
Absyn.mo
Algorithm.mo
Builtin.mo
Ceval.mo
ClassInf.mo
ClassLoader.mo
Codegen.mo
Connect.mo
Corba.mo
DAE.mo
DAEEXT.mo
DAELow.mo
Debug.mo
Ml Derive.mo

#H-#

#

BEEEE f; @

e
C

TE

=

3E3]ES

+
=

;

B

|
J

#

Rl

4
/

| 69 public Al

uniontype Program "- Programs h level constr uct je=

record PROGRAM

list<Class> classes "classes
D 77 Withi within_"within ; Within
78 end PROGRAM;

Problems ErrorLogl(EConsole 52N %|Cx bl B-r3-=0)
<terminated > OMDev-MINGW-OpenModelicaBuilder [Program] c:\OMDev \tools\msys\bin\make.exe

cp -p -./Static.mo Static.mo :J
cp -pP ../SimCodegen.mo SimCodegen.mo

cp -p --/Values.mc Values.mo

cp -pP ../System.mo System.mo
/c/OMDev//tools/ml/bin/rmle -v -We,-03 -c Absyn.mo
"/c/OMDev//tools/xml//bin/rml"™ -Eplain Absyn.mo

Absyn.mo:77.5-77.9
Error: taticElaborationError

make([2] : Leaving directory
make[l]: Leaving directory

make[2]: *** [Absyn.h] Error 1 -
“’E:’:e:l:: 342 :::r-c rELEEEEJ Se I anIC errOr
make: **+* [omc] Error 2

detection on

compilation




Code assistance (1)

File Edit Refactor MNavigate Search Project Run Window Help

Its~EBalr Q-3 |+ | 888 [xo& - - | corectindentation B
/E. Modelica Pro... &3 = 8) /@ MyClass.mo M| package.mo *VanDerPol.mo
=122 demo - 1 // Van der Pol model
=} MyPackage 2
=M MyClass.mo 3@model VanDerPol "Van der Pol oscillator model”
I MyClass 4 import Modelica.
) M package.mo E Real x(start = 1 mpiode
=M vanDerPol.mo € Real y(start = 1 g conctants
=] VanDerPol ’ 7 parameter Real 1 .
. t {3 Electrical
o it f parcjnmeter Real e 3 Icons
& 9 eqguation 3 Math
oy 1 der(x) = y: 3 Mechanics
X] .project 12 der(y) = - x + 1 @ qpnits
[=-g Standard Library 12 end VanDerPol; £ UsersGuide
-3 Modelica 13
-3 Blocks
#-f3 Constants «
#-#3 Electrical ~ —
# Icons (2( Problems &3
= Math 0 errors, 0 warnings, 0 infos
w3 Matrices | Description
+ acos =
e Code Assistance on

Imports
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Code assistance (ll)

€ Modelica - VanDerPol.mo - Eclipse SDK =10| x|
File Edit Refactor Navigate Search Project Run Window Help
jrs~EBe e Q-8 |4 | 888 %3G - 0 - | corectindentation 75 [ B Modeica &P3ava
Y ~ N R
(1 Modelica Pro... 82 T O || [m] MyClass.mo M| package.mo ® =vanDerPol.mo X =0
=2 demo A 1 // Van der Pol model =
- MyPackage 2
=) MyClass.mo 3=model VanDerPol "Van der Pol oscillator model”
¥l MyClass 4  import Modelica.Math;
v package.mo 5 Real x(start = 1):
& Ya,"D"-f?'-';wl 6 Real y(start = 1);
= V:neer " ' 7 parameter Real lambda = 0.3;
: parameter Real e = I-Iodelica.Constants.l
© lambda = :
i 1 9 eguation °c
iy 10 der(x) = y: °© DR
X .project _‘ der(y) = — X + lambda¥ (1l - x¥*x)¥*y; o
=g Standard Library 12 end VanDerPol:;
=-f#3 Modelica 13
- {3 Blocks
#-f#3 Constants 4
# {3 Electrical .
@3 Icons [2 Problems 53 "\
=3 Math 0 errors, 0 warnings, 0 infos
#-H3 Matrices J Description
+ acos
[+ ASIn

Code Assistance on
assignments




Code assistance (lII)
-0l

File Edit Refactor Navigate Search Project Run Window Help

jti-Balr Q-8 |+ 888 [ G- - | corectindentation 75 [ [ Modelica  &3ava
P s = = B
(1 Modelica Pro... £2 \_= O|[ [ MyClass.mo | [1] package.mo =y anDerPol.mo. -0
=122 demo - 1 |// Van der Pol model il
=3 MyPackage 2
v MyClass.mo 3=model VanDerPol "Van der Pol oscillator model”
MyClass 4 import Modelica.Math;
) M| package.mo S Real x(start = 1);
=M yanDerI:)ol.f:ol : Real y(start = 1);
s V:n e . 7 parameter Real lambda = 0.3;
-
B parameter Real e = Modelica.Constants.e;
o lambda g :
. 9 eguation
S ¥ 10 | der(x) = y: Real sin(SL.Angle u) |
X .project 11 y = Modelica.Math.sin(
= Sﬁb Standard Library 12 der(y) = - x + lambda* (1l - X*xX)*y;
=3 Modelica 13 end VanDerPol;
#--f3 Blocks 14
&3 Constants ﬂ
-} Electrical e -
= Math 0 errors, 0 warnings, 0 infos
-3 Matrices I Description
® acos

Code Assistance on
function calls




Code Iindentation
=10 x|

File Edit Refactor Navigate Search Project Run Window Help

Its-@elr a-]8 |5 0880 - | ] ] i [
(9 Modelica Pro... &2 T O || [\ MyClass.mo [M] package.mo = 0
= lﬁdemo = 1 |// Van der Pol model A|

=)} MyPackage 2
&M MyClass.mo 3~model VanDerPol Pol oscillator model"”
IVl MyClass 4 import Modelig
M package.mo S@Real x(starr 1);
=) |m] VanDerPol.mo e y(start = 1);
= \a:nDerPol ! 7 .er Real lambda = 0.3;
5 8 Real e = Modelica.Constants.e;
o lambda
o X
o y = :Yv’-
| .project - X + lambda* (1 - xX*Xx)*y;

=10/ ]

hte Search Project Run Window Help

- |B |4 |88 x5 G- o - | comectindentation | B | D Modelica  &}'Java
= O || M MyClass.mo M) package.mo *VanDerPol.mo X =8
| 1 |// Van der Pol model ;_l_
= @] MyCIass.mo 3“model VanDerPol "Van der Pol oscillator model™
IVl MyClass 4 import Modelica.Math;
M) package.mo : Real x(start = 1);
=[] vanDerPol.mo & Real y(start = 1);
= V:nDerPoI ! T parameter Real lambda = 0.3;
= 8 parameter Real e = Modelica.Constants.e;
© lambda ; g
& k. guation
oy 1C der(x) = y;
X .project ,A der(y) = - x + lambda* (1l - xX*x)*y;
- g\ Standard Library - end VanDerPol;
= Modelica m
=8 Blocks -
#-H Constants A :




Code Outline and Hovering Info

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

File Edit Navigate Search Project Run Field Assist Window Help

J = ] o0 J I -Q - J 7= ‘ %5 J F=] J @ J £ J . v v inr_vrr’:ct Indentation £y fgc/c++ s
| (4 Modelica Projects £3 "\ ¢ |3 S Y T 0| M absyn.mo 82N =]
-G rmi2sig A case (MATRIX(matrix = expll)) A
-y runtime = local list<list<list<ComponentRef>>> resl;
#-Ey scripts e:fua:J_'.on
-5 test_codegen ':=: B
Ireasc =
B-(cy tools can
[+ L_ﬁ vC7 then
(=~ [n) Absyn.mo 3116 2008-02-04 14:44 krsta res;
| E-H} Absyn 3116 2008-02-04 14:44 krsta case (RANGE
= Ly} Algorithm.mo 2992 2007-12-22 22:17 adrpo equation
G- n§ Builtin.mo 3585 2008-05-2207:03 adrpo - gRELERs
B~ [agh Ceval.mo 3605 2008-05-2702:48 adrpo =% _ |function gec £
L resl =
- [s) ClassInf.mo 3496 2008-04-23 11:59 krsta T .
- |n§ ClassLoader.mo 3193 2008-02-15 05:17 adrpo o :
B[y Codegen.mo 3585 2008-05-2207:03 adrpo then ;:lj‘:;:ﬁs::ff;~~e~-;ze-> ceimpcaminBas: -
B M) Connect.mo 3584 2008-05-22 06:45 adrpo res; -1go;li~r-m- S A e -
— = k= .
® ‘i“} Constants.mo 3011 2007-12-22 22:36 adrpo cane RFT'H cutComponentReflst :=matchcontinue inExp
| | B-rj Convert.mo 3496 2008-04-23 11:59 krsta - e‘*ﬁ‘;“i" local
< | » e ComponentRef cx;
-l =
7 o - N - - '] - -~
S‘E Outline &3 \\.\ laz W {m v v =lm res = listAppend(ll, 12); -
-t
= £ absyn ﬂ 4|
ADD . = = S =
: ™ - X |2 ¢ Problems &3 ° EConsoIe|Lﬂ]BoohnarlG|(:Pr =0
® ALG_ASSIGN(Exp assignComponent, Exp value) - -
T ldentifier Info on
® ALG_CATCH(list<AlgorithmItem> catchBody) Descrn_phon ‘f - =
®-F  ALG_EQUALITY(Algorithm equ) B ¥ Errors (100 of 113items) |
e ALG_FAILURE(Algorithm equ) @ The identifier at start and end are different | I -
3 A ]
# ALG_FOR(Forlterators iterators, list<AlgorithmItem> forBo @ The identfier at start and end are different Ove r I n g
& ALG_GOTO(String labelName) @ The identifier at start and end are different, par
= B (= ol J

3] ALG_IF(Exp ifExp, listg I =
» AL LA\BEL’Smng RN C d e O u tI I n e fo r ;' online rmidump.mo | OpenModelica/tools/rmi2mod
e - \
1, i M f Feonl
& ALG_NORETCALL{ComponentReY ;' on line rmltomod.mo | OpenModelica/toolsfrml2mod
ALG_RETURN

ALG_THROW

ALG_TRY (list<AlgorithmItem> tryBod : ‘
'y online rmitomod.mo | OpenModelica/tools/rml2mod

| ,fq.?_\}-"H_EFi_'?(Exo",'-:hn::nSn'n_t, hSFT:A!g M O d e I i Ca fi I es "' online _rmitomod.mn | QOnenModelica/tonls frml 2mod | —‘LI
4 »
|05 || chwofzm [ | | @ 7

;' on line| modrefacto... OpenModelica/tools/rml2mod

e asy N aV|gat| on Wlth | Q= on e moscmp.mo | Opentiodeica/toos mizmod

;' online| rmltomod.mo = OpenModelica/tools/rmi2mod

E -

(]
IRRC]




Eclipse Debugging Environment

& Debug - OpenModelica/Compiler/Main.mo - Eclipse SDK

File Edit MNavigate Search Project Run Field Assist Window

Helo

=10l x|

o a5 [3$-0-Q-|B(B®+ |9 |9 |8 o >
I {L - 'U S b i ¥ ] Correct Indentation f] Modelica L’E}CfCiﬁ
™
%5 Debug 52 = B ||®e Breakpoints [("J= Variables £3 = = e
~ || Name | Value I Declared Type -
e [ % @ .2 5 ‘ B ep Absyn.Program Absyn.Program
= i i E @ [record] Absyn.PROGRAM[2] ((Absyn.Class list, Absyn, Within) -
i B @ dasses LIST Absyn.Class list
— B @0 Absyn.CLASS[7] ((string, bool, bool, bool, Absyn.R
= %% OMCD [Modelica Developement Tooling (MDT)] = (o] — 7 L !
v, # @ name Bla string
B MDT
. s B @ partial_ false bool
g Main thread (stepping) B ¢ fina = b
= Main.translateFile (ine: 365, SP: 21, call: = = =
= Main.main (ine: 918, SP: 9, call: extern) B & sapedid ives S
= Main.main (ine: , SP: 8, call: extern) =
B i) l h i \adrmoldev\OpenM :‘ b # @ restriction 1:enum:Absyn.R_MODEL Absyn.Restriction
: +\bin'\cygwinthome \adrpo \dev\OpenModelica - .
. /9 el == B @ body Absyn.PARTS[2] ((Absyn.ClassPart list, string optio
| | LI E @ cassParts LIST Absyn.ClassPart list
El consdle 52 = H = ; [001 »\I'.:‘n;ryn.PUBLIC[l] i{;‘kbsvré.[E!eme;tIteT list) => (Abs
= contents L syn.Elementtem list
OMCD [Mod elopement Tooli :\pi i
D elnca‘ Dey i ’_j!ﬂhﬂ? EI:DT)éC \btn‘;cygwm\ B @ [0]  Absyn.ELEMENTITEM[1] @ ((Absyn.Element) => (Absyn.Elen
& x oH| & @| = -l @ 9 comment NONE[0] string option
;I @ info Absyn.INFO[6] ((string, boal, int, int, int, int) =>
B @ within_ Absyn.TOP[0] Absyn.Within | |
B ef string string
H o > *Bla.mo" string hd
| »
- Absyn._.Program =
l 2 s .
— 5 == ~
[M Bla.mo £2 = O |( 8= outine £3 B wwXxX¥YT0O
“model Bla - ® readSettingsFile (String filePath, imteracbve.InterachveS-,’;I
Inzegexr z[10]; @[ runBackendQ => Boolean
j]d Bla; . hd @-F runModparQ => Boolean
[ serverLoop(Integer inInteger, Interactive.InteractiveSym
U Makefile.omdev.mingw (@ Main.mo 3 @ Interactive.mo CLfY W ) serverLoopCorba(Interactive.InteractiveSymbolTable inlr
local Stzing s LI EP simcodegen(Absyn.Path inPath 1, SCode.Program inProgr:
equation # transformFlatProgram(Absyn.Program p, String filename) =
isMcdelicaFile(£); [+ translateFile(list <String> inStringLst)
p = Parser.parse(f); = versionRequest
Debug. fprint ("dump”, "\n-———===———=eaa-- Parsed progxr ® import Absyn;
Debug. £fcall ("dumpgraphviz”, DumpGraphviz.dump, p); ® import Ceval;
?e‘iu?. -tL'ﬁP dump, 27 - ® import Corba; =
«| | » <| »
72| Tasks | [2 Problems $3 ';»:‘Seafd'l] = ﬁ]

| || smofasan | |

| 7 e 7

Type
iInformation for
all variables

Browsing of
complex data
structures

Two Debuggers

Code
iInstrumentation

GDB based
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Eclipse environment for ModelicaML
(1) system Modeling with ModelicaML
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@ System Simulation with Modelica Tools

Tutorial tomorrow at ModProd 2011!

@Modelica Code Generation
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OpenModelica
What is OpenModelica?
The past and present

OpenModelica Technical Overview
OMC, OMShell, OMNotebook

OpenModelica Development Environment
MetaModelica
The Eclipse Environment

OpenModelica Latest Developments (2011-2012)
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Latest Developments (2011-2012)

2011 - 2012 - Most focus on MSL 3.1 support & performance
Support for Modelica Standard Library 3.1
Media now flattens and we can simulate some of the examples (backend work still)
Fluid is partially supported and new work has started on a new Inst module

Front-end
Performance Enhancements
Operator overloading
New phases to simplify things (SCode*)
New interactive API
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
MDT GDB debugging based on GDB and the boostrapped compiler
OMEdit - improvements
Bootstrapping OMC (98% finished) GC speedup remaining
2473 commits in subversion from 2011 to Feb. 7, 2012
Bug fixes ~300+ (OSMC)
Release 1.7.0, 1.8.0, 1.8.1 (Linux, Mac, Windows)
Downloads Windows (~31246) , Linux (~10245), Mac (~4543)
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Latest Developments (2011-2012)

2011 - 2012 - Most focus on MSL 3.1 support & performance
OpenModelica Performance Benchmarks

checkHumMod
=4 checkEngineV6
=m—checkEngineVve_analytic

T§.; — ——

—l

2010-12-21 2011-02-21 2011-04-21 2011-06-21 2011-08-21 2011-10-21 45



Latest Developments (2011-2012)

2011 - 2012 - Most focus on MSL 3.1 support & performance
OpenModelica Performance Benchmarks

10000
checkHumMod
=4—checkEngineV6
== checkEngineV6_analytic
1000
100 —
10
1

2010-12-21 2011-02-21 2011-04-21 2011-06-21 2011-08-21 2011-10-21 46



Latest Developments (2011-2012)

legend
Performance measurements for OpenModelica faster
Adrian.Pop@liu.se slower
Tests done on an HP Elitebook 8440p, Core-17 (M620) @ 2.67Gz 8GB RAM, SSD, Win 7 64bit out of memory
OpenModelica OMC is compiled with MinGW32 GCC 4.4 with -03
All numbers are in seconds
https://openmodelica.org/svn/OpenModelica/trunk/doc/performance/benchmarks
OpenModelica operations difference max (MB) Dymola 7.4
version date] revisi l ltest instantiate] check] equations| instantiate check mel chec
1.6.0 2010-12-21 7524 HumModOMCTotal 2988 3914 24055 0 0 2355,2] 13,95
RobotR3 10,2 22 4828 0| [y 4,68
EngineV6 34,6} 245 12491 0| o) 2,6
EngineV6_analytic 27,5 186 9491 o) [y 2,4
version daﬁ‘ revision| test instantiatel check| equations instantiate check ﬁ
1.7.0 2011-04-20 8711 HumModOMCTotal 2391 2535 24055 597 -20%) 1379 -35%) 675
RobotR3 9,1 11,5 4828 1,1 -11%] 10,5| -48%)
[EngineV6 25,4 56,4 12491 9,2 -27%| 188,6| -77%
EngineV6_analytic 25,6 66,7| 9491 1,9 -7%| 119,3| -64%|
version date revision| ltest instantiate| check eun‘ instantiate check me
1.8.0 2011-09-28 9944 HumModOMCTotal 550 554 24091 1841 -77%| 1981 -78%) 274
RobotR3 7,1 7,5 4828 2 -22% 4 -35%
EngineV6 12 13 12491 13,4 -53%| 43,4 -77%)|
EngineV6_analytic 24 24 9491 1,6| -6%| 42,7 -64%|
version date revision| ltest instantiate) check equ@ instantiate check me
more equations due to more
correct handling of
1.8.0 2011-11-20 10556 HumModOMCTotal 437 445 28083 113, -21%)| 109 -20%) 245 expandable connectors
revisions 3032 RobotR3 6,8| 7,1 4828| 0,3 -4%)| 0,4 -5%|
Engineve 9,5| 10,1 12491 2,5 -21% 2,9 -22%)
[EngineV6_analytic 10,2 10,8 9491 13,8| -58% 13,2] -55%)
version date| revision| __ftest instantiate check equations instantiate check mel
1.8.0 2011-11-30 10604 HumModOMCTotal 46,5 48,5 28083 390,5) -89%) 396,5| -89%) 243
revisions 48 RobotR3 5,6 6) 4828| 1,2 -18% 1,1 -15%)
EngineV6 8,8| 9,7 12491 0,7, -7%)| 0,4 -4%| 4 7
EngineV6_analytic 9,6) 10,3] 9491 0,6 -6%| 0,5 -5%|




Media & Fluid (1)

The most evil Library is Media ...
and its evil father is Fluid ©

Everything in the Modelica Language Specification is used
partial functions in partial packages
full packages in partial packages used via the fully qualified path
redeclare replaceable model extends x

functions using redeclare replaceable function extends used to set
constants in partial packages

redeclared components that have no replaceable

replaceable and redeclare base classes

constants with no bindings that *have* to be used in instantiation
constant records with components that have no binding

large depth of replaceable chains

package extension via dot notation on the way to types

.. and then some more that is not even specified
48



Media & Fluid (I1)

Action plan to support Media & Fluid

Simplify flattening (instantiation) by preprocessing phases
Remove imports (100%)

Apply redeclare and modifiers (100%)

Perform dependency analysis (100%)

Handle record constants (100%)

Instantiate in phases and do type checking after (30%)

Back-end issues
Complex equation support (30%)

Other code generation issues
Initialization

Any other unknown issues

Hopefully full Media & Fluid flattening in 2012
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OMC Bootstrapping Status

The bootstrapped OpenModelica
Works and can run the full testsuite
Supports very fast debugging via GDB

Fully supports Modelica and several new MetaModelica constructs
that will make compiler development much easier and modular

Comparable in speed with the MMC based one
Code generation is much more user friendly (readable)

Work In progress

First Garbage Collector (GC) drafts combining mark-and-sweep
and generational are working (but not fast enough)

Work is on the way to speedup the GC to be able to switch to
bootstrapped compilation
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Thank Youl!
Questions?

asodja, sjoelundise, sebcoOll, lochel, whrawn, nwiklwors, hnberttiueriot, petor,
perost; Frenkel TUD, Unknown, syeas460, adeas3l, ppruv, rcllS576, haklw,
Metmarws levsa, malgeqa30, xOSandfe, molhsen, nufaro, xO2lwepo, Fflorosw,
xObhener, xO7simby, stehr461l, xO8joekl, xO8kimya, Donglang Li, jlhareqdSO,
xA7donke, krsto, edgarlopez, hanke, henjo, wuzhuchen, fWgwo- horkaO11,
tmtuwomas, bjozac, Alexeylebedev, xO6klosf, ankar, kojny, vasaie p, niemisto,
donida, hkiel, davbr, otto@matrcorecom, Kaile Kubjas, xO6kriuno, afsire,
wOemikbl, leonardologuna, petfr, dredberg, g-karbe, xO6Ghenma, abiinnk,
azazl, xO2danrdre, rrusn, xA8petro, wmater, g-bjoza, xO2kajny, g-pavgr,
xOSandwe, voden, jorsllor, erlcmeyers, xOSsimel, andsa, leist, choeger,
Ariel.Liebman, frisk, adipo

OpenModelica Project
http://www.OpenModelica.org
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Funny Facts

/trunk: Activity by Hour of Day for adrpo

adrpo Is most

productive o
Wednesdays fi
at 9 o’clock! o

1,500 {
1,000 4
ol 1.|1.l1.lu,-1-lll.l|.n.-. W TS |

0\%’6'&%"0’\%Q,\Q_\”\,\"ir,\:ﬁ,\’b,\"c,\‘b\’\,\%xcb mmmmmmm

at I eaSt 7 —8 ti m eS . ftrunk: Activity by Day of Week for adrpo
more productive ©

Commits

can | take holidays

in the other days? = _ Il




