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What is OpenModelica?

Advanced Interactive Modelica compiler (OMC)
Supports MLS v. 3.1 (without Media & Fluid)

Basic environments for creating models
OMShell - an interactive command handler
OMNotebook - a literate programming notebook
OMEdit - Open Modelica Connection Editor (New)
MDT - an advanced textual environment in Eclipse
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What Is OpenModelica? (1)

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 8 OpenModelica Development Courses (INRIA, PELAB)
ModelicaML UML/SysML integration (New)
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What is OpenModelica? (Il

en-source community services
Website and Support Forum = _ -
Version-controlled source base

Bug database (unfortunately) '
Development courses
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What is OpenModelica? (1V)

An incubator platform for research
4 PhDs since 2004 (Debugging, Parallelization, PDEs Extensions)
18 Master’s theses since 2004
Both the students and the project benefit
Master theses at PELAB 2006-2011
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 Cuda parallel simulation
OMEdit - Modelica Connection Editor
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



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 guestions 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

Much more other things | don’t remember



OpenModelica Roadmap - Past

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

Front-end
Refactoring (OSMC)
Enumerations (OSMC)
Java Interface and Booststrapping (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)

Template Code Generation and CSharp backend (Pavol Privitzer, Charles University
Prague)

Interactive Simulations (EADS)

C++ Code generation (Bosch Rexroth)

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

General
New MDT based on Xtext (Antanas Pavlov, SysMO and BMW)
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
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OpenModelica Roadmap - Past & Present

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)
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
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OpenModelica Statistics (Il)
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OpenModelica Statistics (I1)
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OMShell & OMNotebook

Demo?

{ffi OMShell - Opentodelica Shell 9 [l Bl ovmiot=banic DeEYERREES =lolx
File Edit Cel Format Insert Window Help

Ele Edt View Help Version ;ao:-oo'-;a]jl
st e s 2|0 i
Modelica Edition
Cpenliodatica 1.1.3 5 DrModelica
CG“"‘_‘tIlj:Z 2002-2006, PELLE, Linkoping University
Copyright: (c) Lmkﬁpmo University. PELAB. 2003-2007. Wiley-IEEE Press. -|
]\IodehcaAssoc l0]x]

To get help on using OMShell and OpenModelica, type "help ()" and Eit CH Epmat et gindow fieo

Contact: Open]\

el Van der Pol Model

- y 15
»» loadModel (Modelica) Peter Fritzson{@

True DrModelica Aut This example describes a Van der Pol oscillator. Notice that here the keyword mode L is used instead of class with
. 4 the same meaning. This example containg declarations of two state variables x and v, both of pe Real and a parameter
Smlde]ﬂl:lpeter 1 constant lanbda, which is a so-called smuat The keyword specilies that the vaiable is
>» loadrile ("C:/OpenModelical.4.3/testmodels/BouncingBall.ma”) DrModelica Aut constant during a simmition run, but can have s vahse inidinSred hefore a run, or berween s Finally, there is an
) = . . equation section starting with the keyword equation, contaming two nmstually dependent equations that define the
true This DrModelic dynamics of the model.
language as we
. . . . simulation. It is [fnodel vanperpal "Van der Pol cscillator model”
il as e (e . PR —a21 ! m e v o tor model
»» simulate (BouncingBall, stopTime=3) Peter Fritzson: ¥sal x{start = 1);
record Modelica” (200 Real yistart = 1);
parameter feal lambda = 0.3;
resultFile = "BouncingBall res.plt" examples and e cquation
N - ) Most of the text der (x) = y;
end record f dar (y) = = % + lambda*(l = w¥u)*y;

end VanDerPal;

x| | Deeescon|

»> plot(h) . - ; . : . y 1
' File Edit Special 1 Getting Sta 1 Simulation of Van der Pol
Trus 3
~ To ilhistrate the behmior of the model, we give 8 command to simulate the Van der Pol oscillator during 2% seconds
Plot by OpenModelica IMPORTANT startng at time 0.
5 - T T T T T ™ If youend a cot o ; ; 1
1.0 h = - . simulace (VanDerPel, startTime=0, =topTime=25 };
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change the direc B 3

i1 . = Pearform a parametric plor

the cd() comma : d

plotParametric| x, ¥ };

06l 1
Plot by Dpeniodelica
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OMEdit - Demo? Maybe a movie!

=10l x|

Components

Modelica Standard Library

* [] Modelica

Messages

Modelica Library | Modelica Files |

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!




The OMC Compiler

Implemented mainly in MetaModelica and C/C++
The compiler has 114 packages (in my local working copy)

Main Mod Connect — DAE — BackendDump P>
— ¥ !
Prefix.Prefix TypesMod | SCode.Mod Exp.Componentref DAE Flat Modelica
] BackendDAEEXT
Prefix Lookup ¥
Prefix.Prefix 1 Exp.ldent T SCIode.CIass Derive VarTransform
ClassLoader (Env, ”ame)l Y .
Exp.Exp Exp.Exp
DAE DAE,
v ¥ I 1 I DAE: Equations ¥ I v substlist
.mo Absyn SCode Algorithms
Parser SS(t)ﬁe -> Inst » Backend
| t DAE: Fuhctions
| t SimCode
ClassInf.Event| ClassInf.State (Exp.Exp, v
$ | SCode.Exp  Types.Type) Exp.Exp
—_— | | TemplateCodeGen
ClassInf . Values.Value
Static C code
(Env, name) - Utility
Absyn SCode . v Modules:
Ceval
DFA
Types DAE Dump Debug
. . s MetaUtil util ModUtil
Algorithm Expression Builtin
Print System RTOpts
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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

Two libraries:

libc_runtime.a

Runtime used by the generated functions in the model
Linked with the model

libsim.a

Runtime used for simulations, it contains solver
Implementations and a main function for the
simulation
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Simulation Runtime Main

Executable Model
OMC Simulation Runtime Library OMC Generated Code

DATA *globalData: simulation_runtime.h DATA *localData

simParams:start,stop,stepSize,
outputSteps,tolerance, method

main: simulation_runtime.cpp

globalData = initializeDataStruc(FLAGS);

setLocalData(globalData); initializeDataStruc
read_input(globalData, simParams);

switch (method) setLocalData
“dassl”: dassl_main(simParams);

“euler”: euler_main(simParams); TEONT
delnitializeDataStruct(DATA, FLAGS); delnitializeDataStruc

dassl _main: solver _dasrt.cpp

euler_main: solver_euler.cpp

read _input: simulation_input.cpp
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Simulation Runtime Solver

OMC Simulation Runtime Library

DATA *globalData: simulation_runtime.h
sImParams: start,stop,stepSize,outputSteps, tolerance, method

dassl main: solver dasrt.c

// set the solveT parameters and cziculate step from
simParams

initializeEventData(); initializeResult(numpoints,
globalData);

bound_parameters(); initial_function();
storeExtrapolationData();

initialize(init_method);
function_updateDependents();
CheckForlnitialEvents(globalData->timeValue);
StartEventlteration(globalData->timeValue);

// calculate initial derivatives

functionODE(Q);

// calculate initial output values
functionDAE_output(); functionDAE_output2();

// take a tiny step

tout = globalData->timeValue + epsilon;
function_updateDependents(); saveall(); emit();
calcEnabledZeroCrossings();

// call the solver for that tiny step
DDASTR(functionDAE_res, function_zeroCrossing, jroot);
checkForlnitialZeroCrossings(jroot);

// check if we can continue the simulation
functionDAE_res(globalData); functionDAE_output();
// calculate the next step

tout = newTime(tout, step, stop);

. 2 2
/77 CTITILET SURTVET TOUD

storeExtrapolationData: simulation_runtime.cpp
initializeResult: simulation_result._cpp

emit: simulation_result.cpp
initializeEventData: simulation_events.cpp
CheckForlInitialEvents: simulation_events.cpp
StartEventlteration: simulation_events.cpp
saveall: simulation_events.cpp

initialize: simulation_init.cpp

OMC Generated Code

DATA *localData

initializeDataStruc
setLocalData
delInitializeDataStruc

pound_parameters
initial_function
functionODE

functionDAE output
functionDAE_output2
function_updateDependent
s

functionDAE_ res

function zeroCrossing
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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
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OpenModelica Context

Parse _ .
Client: Graphic
T —>  Model Editor
Server: Main Program |« Corba —
Including Compiler, > —
Interpreter, etc. Client: OMShell
— Interactive
l I Session Handler
_ —
SCode [ . .
— [nteractive j&—— Client: Eclipse
l T \ Untyped API Plugln
Inst
l T o system Typed Checked Command API
» plot
Ceval E ................................................................................... > etc
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The MDT Eclipse Environment ()

\

Eclipse Platform

Workbench IDE LI

Workspace-Bazed Workspace /

Crocument Editors I _ Resources & M Odel iCa B rowse r

Waorkbench
Text Editor

Modelica Editor

Dutline and
Mrepa rhiac Lihiawe

Modelica Code Assistant

Workbench Ul
(Editors, Wiews, Perspectives)

MetaModelica Debugging

Flatform Runtime

{based on OSGi) - MOdEIica Perspective
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The MDT Eclipse Environment (ll)

.mo file ~\\\\\\\\\\\\\\\\\\\\\\\$

OMC MMC
Compiler Compiler

Small Modelica Parser

MetaModelica
Builder
Modelica model

Editor

Modelica MetaModelica
Code Assistant Debugging

MetaModelica
Modelica Modelica Build console
Browser
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The MDT Eclipse Environment (llI)

: MMC
.mO flle > Compiler

: Executable
MetaModelica +
Debugging Debugging

runtime

Modelica
Editor
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Creating Modelica projects (I)
& Modelica - Eclipse SDK
Iﬁ Edit FRefactor Mavigate Search Project Run  Window Help

New Alt+shift+N Create a Modelica project
Open File. .. Create a Modelica project in the workspace,
H Modelica Packalje
Close ZhrlH-F4 T
. odelica Class
lase Al CEElH-ShifEHF ~ Project name: I demol
[ Falder
. SaEvE Chrl-5 % File
W sae s
s Createfa new Modelica project.
We il Chrl+shift+s [ Example..
Heverk = Other...
- Wizards:
[Mave. ..
Hename, .. 2
Fefresh F5
Convert Line Delimiters To k
ol it Chrl+P
Switch Workspace. ..
e Trannrt

[~ Plug-in Development
== Simple

= Web

[ Examples

< Back Mexk = | |:

Creation of Modelica
projects using

WiZa rd ) < Back INE.KTI Finish Cancel |

s
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Creating Modelica projects (ll)

= Modelica - Eclipse SDK

File Edit Refactor Mawvigate Search Project Run  Window Help
| T3~ JﬁJ%vJ@Jq’“J;&U:@U;&ﬂJ S

=0
o v

----- [X]| .project

EIE“ Standard Library

= - Modelica
=- EE Blocks

~f} Continuous
- Discrete
83 Interfaces
- §3 Logical
-83 Math
&-83 Monlinear
- H3 Sources
w-ff Types
- H3 Constants
= Electrical
= EE Analog
- H4 Basic

- Examples

-H Ideal ) :
R et Modelica project

. i o
% zemmnnductnrs [;_ Problems 53
- ensors
EE Sources 0 errors, 0 warnings, 0 infos

ns | Description

ml.-.I+1

3 3 ';' HHHHHHHH
?r

SIunnE
LIsersGuide 30

-5 Ic
=5
=5
=5
= 5



Creating Modelica packages

|File Edit Refactor Mavigate Search Project Run  Window Help File Edit Refactor Mavigate Search Project Run

= o fes-CIo sl e B s 5

Cpen File... =5 r—
2% Modelica Package m\ |
Close [
_ ndelica Class =S E w
Clase &l bl Shifk+Fd =} MyPackage
Folder L e package.mo
.Save ZErlH-5 File - [H] project
| R (- Standard Library
e Example... \ E|EE|‘ Modelica
| k| +-Shift+ £ Blocks
Reyert — N | B-f Continuous
& New Modelica Package x|
Mowe, .,
Modelica Package el
BEename. ..
Create a new Modelica package.
Fefresh

Convert Line Delimiters To

ol Frint...

Source folder: | demao

Package: |

Mame: | MyPackage

Description: | & Modelica Package|
[" is encapsulated package

Creation of Modelica

packages using
wizards

q

Finish I Cancel
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Creating Modelica classes

£ Modelica - Eclipse SDK

File Edit Refactor MNavigate Search Project Run Window Help

& Modelica - MyClass.mo - Eclipse SDK

File Edit Refactor Mavigate Search Project Run  Window Help

: J1=_.' JPJ%'JJJQJQQQJ@@' 'JCDrl
i b L E o -
(] [ rl@- 18 | | 888 66 v
m = E\I( EITﬁ- demo 1 within MyPackage:;
EI EE MyPackage 2
= Iﬁ dema H EI ﬂ MyClass.mo 3-model MyClass
. MyClass q
: ..... ]| o | .prcnject 6
=- E‘ﬁ - Standard Library - .
&£ % Delets £} Modelica Package =8 Modeica .
. £~ 83 Blocks
L Build Project [_. Modelica Class . B-E3 Continuous
I B Dlscrete
Refresh [ ] Folder -
. £ New Modelica Class x|
Hpen Projeck % File
iZlose Projech Modelica Class —
Create a new Modelica dass. ( -
. a0 Hame J_
#® 50 Back
Source folder: ||:Iem|:|,'T~'1yF'ackage Browse. .. |
o Go Into
L Package: | MyPackage Browse..,
Team y 4
Mame: | MyClass
Restriction: Imu:n:IEI bl I
Madifiers: [ indude initial equation blodk

Creation of Modelica

classes, models, etc,
using wizards

[T iz partial dass
™| have extermal body

Finish I

Cancel
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Code browsing

£ Modelica - VanDerPol.mo - Eclipse SDK
File Edit Refactor Mavigate Search Project Run  Window Help

it & | e Q- & |4 | 8088 [0 - - | Correct Indentation

r’I?'Ij‘ Modelica Pro... &3 = EP F MyClass.mo package.mo = EP
=124 demo = 1 |// Van der Pol model |
El-Ef MyPackage 3
E| MyClass.mo 3=model VanDerPol "Van der Pol oscillator model™
d:yclass - Real x(start = 1);
. M I:la gE.ITIIII Real yl:stal.t — '—:I.:
EI VanDerPol.mo !_:uara_meter Real lambda = 0.3;
= : 'I.I:I'IDEFF'Dl 7 parameter Real e = HModelica.Constants.e;
...... E
______ o lambda & egqoation
______ o x 9 der (X} = y:
______ oy der(v) = — x + lambda* ([l - X¥*X)*V;
_____ X| .project end VanDerFPol:
S .} Standard Library 12
ElEE Modelica
EE‘ Blocks
- f} Constants C d 1 f
o ode Browsing for
-3 Icons . - g h
E-8 Math easy naVIgatlon within
Matrices s :
- il Modelica files.
asin | =
oo [l problems 22 Automatic update on
0 errars, 0 warnings, 0 infos -
atan? 0
_____ haselco I Desgipﬁgn fl Ie Save .
Locoten
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Error detection (1)

& Modelica - VanDerPol.mo - Eclipse SDK -0 x|

File Edit Refactor Mavigate Search Project Runm  Window Help

J Ci - J P J Q - J =l J 5 J Q Q Q J = e J orrect Indentation 5 | [ Modelica 33133”3

r@ Modelica Pro.., &3 =) f MyClass.mo package.mo ( VanDerPol.mo &3 =5
=122 demo = 1 |// Van der Pol model a|m
C-H MyPackage 2
E‘ MyClass.mo Z-model VanDerPol "Van der Pol oscillator model™
P MyClass = Real xi(start = 1);
o package.mo 5 Eeal wvistart = 1);
El VanDerPal.ma E & arameter Real lambda = 0.3; -
= - 'I.-:nzerF'cll 7 parameter Beal e = Modelica.Constants.e;
...... o x Z egnation
...... oy 9 der(x) = vy:
_____ K] .project 10 der(y) = — ®x + lambda®(l - =x¥xX)*y:
=g, Standard Library 11 end VanDerPol;
=3 Modelica 12
&-E8 Blocks
- H3 Constants -
EE Electrical ] _pIJ
Icons
8 v w~-0o
EE Matrices 1 error, 0 warnings, 0 infos
acos | Description | Resource | In Folder | Location |
E'ii: €3 unexpected token: lambda, parsing resumed at token ' on line &, column 22 vanDerPol.me  demo line &
+]- [~ atan

Parse error

detection on
file save 34




Error detection (Il)
1o/

File Edit Refactor Mavigate Search Project Run Window Help

Iese @l | v |30 @~ |0 |5 | comtidmain |05 600~ - S

DAE.mo
DAEEXT.mo

osEET [ = release] Erzor 2 Semantic error
o il | detection on

| Writable

K@ Modelica Projects &3 = 0| Absyn.mao X = 0|
1= Compiler Al e punlic aw
E, absyn_builder 70 mniontype Program "- Programs, the top level construct =
: = doc 71 L program is simply & list of class definitions declared at top
(2= modpar T2 level in the source file, combined with & within statement that
[Z= omc_debug T3 indicates the hieractical position of the program.
= omc_release 1"
i (= report 75 record PROERRM
Te list<Class» classes "classes ; List of classes™ ;
: = rmllrr.lmn:l Q77 Withi within "within ; Within statement"
; g rmli_s'g 72 | end DROGREM;
g runame oo -
=% scripts : LI LI—I
= test_codegen - -
i-(Z= tools Problems | Error Log (E Console &3 Sﬁ | ENN: | =B -r5-°=20
H-[= VT <terminated = OMDev-MINGW-OpenModelicaBuilder [Program] c:\OMDev\tools\msyshinimake .. exe
= winruntime cp -p --/5tetic.mo Stetic.mo ﬂ
' Absyn.mo cp -p --./S5imCodegen.mo SimCodegen._mo
' Algorithm.mo cp -p .. /Values_.mo Values.mo
-In| Builtin.mo cp -p --/System.mo System.mo
- Ceval.mo fo/0MDewy /S ftools/eml /bindrmle —v —-We,-03 -c Abayn.mo
- ClassInf.ma "So/OMDev S ftools/rml S fhin/rml™ -Eplein RAbsyn . mo
. ClassLoader.mo Ebayn.mo-77.5-77.3 Error: unbound type constructor Withi
_ Codegen.mo Error: StaticElsborationError
. Cornect.mo make[Z]: Leaving directory "/oc/biny !
_ Corba.ma make[l] : Leaving directory "Jo/bin/c
_ nmeke[Z]: *** [Absyn.h] Error 1
it
I
it
[l

compilation



Code assistance (I)

& Modelica - VanDerPol.mo - Eclipse SDK
File Edit Refactor Mavigate Search Project Run  Window Help

Jrﬁ'@QJFJ%'JEJQJQ;’;gJﬁB{b' 'JCnrrE::tIndemaﬁnn A

f@ Modelica Pra... &3 = EP f MyClass.mo package.mo
=122 demo - 1 // Van der Pol model
-3 MyPackage 2
E| MyClass.mo 3 model VanDerPol "Van der Pol oscillator model®
o MyClass 2 import Modelica.
o package.mo z Real x(start = 1 mpgoge
El VanDerPal.ma & Eeal vistart = 1
: EE‘CDnstaniE
El-1v] VanDerPol parameter Real 1 :
- ' 3 Electrical
______ o lambda 8 par@eter Eeal e B3 1cons
...... o x 3 eqnation EE‘Maﬂ‘l
...... oy 10 der (x) = vy B Mechanics
----- |X] .project 11 der(y) = - x + 1 B slunits
-z Standard Library 12 end VanDerFol; B UsersGuide
=83 Modelica 13
-3 Blocks
EE‘ Constants K
= Electrical r
EEIl Icons [L Problems &3
E|EE|l Math 0 errors, 0 warnings, 0 infos
- [-H Matrices | Desaription
#- [ acos -
Fe= Code Assistance on

Imports
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Code assistance (ll)

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

J i - El & J r J‘% - J = J & J:5:| £1 £3 J*{,‘:l = - J Correct Indentation i | B Modelica &) Java

f@ Modelica Pro... &4 = EP f MyClass.ma package.mo EN
=12} demo - 1 // Van der Pol model =
=3 MyPackage 2
E‘ MyClass.mo 3=@model VanDerPol "Van der Pol oscillator model”
o MyClass - import Modelica.Math:
o package.mo 5 Eeal xi(start = 1):
El VanDerPol.mo & Real y(=start = 1);
= P THEEFPDI 7 parameter BReal lambda = 0.3;
8 parameter Eeal e = Modelica.Constants.
------ @ lambda i
______ o x 2 egqoation o
...... oy 10 der(x) = ¥: e oo
_____ X] .project 11 der(y) = - x + lambda* ({1l - X¥x)*y: o g
=z, Standard Library 12 end VanDerPol; o
EIEEl Modelica 13 © epsilon_0
#-f Blocks o
EE Constants A °©gn
#H-f4 Electrical -
--H3 Icons (2! Problems E3
E|EE Math 0 errors, 0 warnings, 0 infos
E EE Matrices | Cescription Resource | In Folder | Location |
AC0S
[+ A=in

Code Assistance on

assignments
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Code assistance (lll)

& Modelica - VanDerPol.mo - Eclipse SDK - O] x|

File Edit Refactor Mawvigate Search Project Run  Window Help

J Ci - Bl & J P J% - J = J %5 J:';l £1 £ J"E;‘:l =N - J Correct Indentation ﬁ| I Modelica & Java

‘ Sy “
(% Modelica Pra... 532 = O MyClazs.mo package.mo “anDerPol.mo X = O
EI'[E; demo = 1 |// Van der Pol model =
El-H3 MyPackage 2
E| MyClass.mo 3®model VanDerPol "Van der Pol oscillator model™
- MyClass g import Modelica.Math;
o package.mo Feal x(start = 1):
EI UEHDEFPDI'mul FEeal wyi(start = 1);
B : THDEFPD 7 parameter Eeal lambda = 0.3;
...... E
g8 parameter Eeal & = Modelica.Constants.e:
------ o lambda ) _
______ o x 3 egnation
...... oy 10 der (x) = ¥; Real sin{SL.Angle u) |
..... X] .project 11 ¥ = Modelica.Math.sin |
-, Standard Library 12 der(y) = - X + lambda® (1l - X¥*x)¥®y;
EEEI‘ Modelica 13 lend VanDerPol; —_
&-H3 Blocks 14 =
-3 Constants = 4
H-H} Electrical - N
: =+l - 0
-H} Icons [£/ Problems &3 o B
=8 Math 0 errors, 0 warnings, 0 infos
: EE Matrices | Description | In Folder | Location |
[+~ acos

Code Assistance on

function calls
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Code indentation

& Modelica - VanDerPolmo - Eclipse SDK

File Edit Refactor Mavigate Search Project Runm Window Help

les-EHalr Q-3 |2 8088 [x-

™ J CurrectIndenEtiun|

=10l x|

i aTd
[ Modelica Pro... &4 = 8 MyClass.mo package.mo

"

| E Modelica 311331-'3

8

=122 dema =
= f3 MyPackage

= [ MyClass.mo

: MyClass
package.mao

=[] vanDerPal.mo

/{ Van der Pol model

L Rd

der Pol oscillator model™

i

e J Correct Ind

=i

=10l x|

entation |

By | B Modelica E:;qi',JJava

- My -
B || 1 MyClass.mo package.mo M *anDerPol.mo X B
= 1 |// Van der Pol model _I_A
MyPackage 2
MyClass.mo F-model VanDerPol "Van der Pol oscillator model™

MyClass
package.mo
=] VanDerPol.ma

import Modelica.Math;

= 1% ;

VanDerPol

1 &y n

----- X| .project

-z, Standard Library

ElEE Modelica
G- Blocks
G- H3 Constants

[T T I & ]

lambda
e = Modelica.Constants.

= 0.3;

lambda® (1 - X*X)®y;




Code Outline and Hovering Info

— Modelica - OpenModelica/Compiler [Absyn.mo - Eclipse SDK

File Edit MNavigate Search Project Run  Field Assist  Window

Help

w - | i J - @ -Q - J @l & J =3 J ] J =] J - - - - JCu:urrect Indentation i B cic++ »
[ Modelica Projects &3 | = Q;b =0 absyr.mo &4 = O
[& rml2sig ;I caze (MATRIK (metrix = expll)) ;I
Eﬁ runtime _l loczl list<list<list<ComponentRef>>» resl;
. equation
'&’ fl:l'ltpts d resl = Util.listListMapi{expll, getCrefFromExp);
: Eﬁ Est_rodegen resZ = Util.listFletteniresl);
-y tc'c'ls ras = Uril.listFlatten(resZ);
EES vC7 then
E||L—~E, Absyn.mo 3116 2005-02-04 14:44 krsta res;
B-H} absyn 3116 2008-02-04 1944 krsta czse (RENEEZ (start = el step = SCME(e3),stop = eZ))
Eﬂ, Algorithm.mo 2992 2007-12-22 22:17 adrpo eguation
[ ] Builtin.mo 3585 2008-05-22 07:03 adrpo 11 = getCreiFronExplel);
[ [rgh Ceval.mo 3605 2008-05-27 02:43 adrpa 1z I function getCrefFromEZxp "I
B res
Eﬂ, ClassInf.mo 3496 2008-04-23 11:59 krsta 18 =
Eﬂ, ClassLoader.mo 3193 2008-02-150%:17 adrpo P .
(- [igy Codegen.mo 3585 2008-05-2207:03 adrpo then izlé;:t;fpis;:ifi];ﬂnent%e"b— sutComponentResiet: —
- [ Connect.mo 3584 2003-05-22 06:45 adrpo res; 'l;“r;tllT e T o T
IL—‘E' Constants.mao 3011 2007-12-22 22:38 adrpo case (RN cutComponentReflst :=matchcontinue inExp
- (1] Convert.mo 3486 2008-04-23 1159 krsta - squaticl g0
1| | 4 ii‘ i ComponentRef cr;
z =
EE Outline 53 laz -, Q‘“ s x - = 0O res = listippend(ll, 12); .
T
= 8 Absyn il Jl |
5 ADD s
o . . [E_\, Froblems &3 = Cnnsnle] D,]] Bookmarks] = Prog =8
ALG_ASSIGM{Exp assignCompanent, Exp value) - -
Identifier Info on
ALG_CATCH(ist<AlgorithmItem » catchBody) Destription = =
= - )
ALG_EQUALTTY (Algorithm equ) S E E;F;FD;LI-ED Ufﬁ“"tems* e e ; |
ALG_FAILURE(Algarithm equ) o The fdent_ﬁer at start anCI End are CIfﬁ:erent | | Ove r. I n
ALG_FOR(Forlterators iterators, list<AlgorithmItem > forBo o E! ent! er atstart and end are ' rent
ALG_GOTO(String labelName) The identifier at start and end are different, pa
ALG_IF(Exp ifExp, list<@lgorithmItem - pa —
ALG_LABEL (String labelNan® < Od e O utl I n e fo r .Enl:lun I!ne rrldurnp. mo O|:|enI'v1adeI!ca,-'.taals_-'_rmI2mcn:|
ALG_NORETCALL{ComponentRe :en ;' on ling| rmltormod. mo O|:|enI'v1adellca,-'ltaals_-'.rml2mcn:|
ALC BETLRNM - - - - «en '} on line| modrefacto... | OpenModelica ftools/rml2mod
e - :en ;' on ling| moddump.ma | OpenModelicaftoals,rml2maod
AL THROW eaSy n aVI g atl O n WI th I n en ;' on ling| rmitomod.mo | OpenModelicaftoolsrml2maod
ALG_TRY (list<AlgorithmItem= tryBody R ' R —
ALG_WHEN_A(Exp whenstmt, list<Alg - - en '} on line| rmitomod. mo O|:|EI'||'\‘1DdE|IEa.-'.1C|D|S_-'-rI'n|2IT|E|E| _
| - - ._.__[ me e O e ICa I es en "' an line rmtomod.ma | OnenMaodelica ftonlsirml ?mod I _I—I
1 3
[ || emofosm [T | Jl% @l Ciri Contrib (Bottom) g




Eclipse Debugging Environment

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

File Edit Mavigate Search Project Run Field Assist  Window Help

=10l

| o |- 0-%-|B&|B®=5 |99 | 5 | % Debug >
J v gEl - =l - JCDrrect Indentation E Modelica Bgjcic++
35 Debug 53 = B ||®a Breakpeints (W= Variables &3 | | 3 ¥ =B
=~ || Name | Yalue | Declared Type -
— B Absyn.Program Absyn.Program
'GG:. wmwl = p ¥ g Y g
p e e i le B 4 [record] Absyn, PROGRAM[Z] ({Absyn.Class list, Absyn.Within) :
i [Fl @ dasses LIST Abszyn.Class list
v B % [0] Absyn. CLASS[T] ({string, bool, bool, bool, Absyn.R

B ¥ OMCD [Modelica Developement Tooling (MOT)]

OMCD [Modelica Developement Tooling (MDT)] C:'bin\cygwiny

|._'-i| EEIE@| oA B H ¥ comment

e @ name "Bla’ string
Elﬁi? I'\'J;)T ) . . @ partial_ false bool
E"II TI“M:FHE:EH\::E:I;;:;UME' 365, 5P: 21, call: ® final_ fals= oeal
B Main:main (line: 919 5;3: 9 rcaII:l extrern‘ll @ encapsuiated_ felse boal
Pom S ST - @ restriction Lienum:iAbsyn.R_MODEL | Absyn.Restriction
"ol Cilpinieyguinthomeladrpoldey|Opentiodelica H % body Absyn.PARTS[Z] ({Absyn.ClassPart list, string optio
ll—l _'I Fl @ dassParts LIST Absyn.ClassPart list
El console 52 = H = & [0] Absyn,PUBLIC[1] ({Absyn.ElementItem list) == (Abs

E 4% contents| LIST
@ [0

Absyn.Elementltem list
Absyn, ELEMENTITEM[1] | ({Absyn.Element) == (Absyn.Elen

1 »

Makefile, omdev. mingw ( Main.mo &3

Interactive.mo 1 P

local String s=; ;I
equation
igModelicaFile| ;
== |
"\n-—————————————— Parsed progr

Debug.fcall ("

, DumpGrephviz.dump, pl;

Debug.feall(’ , Dump.dump, pl; -
| 1 _>|_I

MNOMNE[D] string option
;I @ info Absyn. INFO[E] ({string, boal, int, int, int, int) ==
@ within_ Absyn. TOR[O] Absyn, Within |
B % f string string
@ > "Bla.mo” string _ILI
4| | »
Zhsyn. Program =
. L
a Ly :
Bla.mo &3 = B (5= outline 3 laz LY {m‘ » x Y =0
“model Bla - : readSettingsFile(String filePath, Interacti'-.-'e.Interacﬁ'-.—'es'r';I
Integer z[10]; runBackendQ => Boolean
end Ela; il

® impart Corba; -
Ll | | »

runModpar =3 Boolean

serverLoop{Integer inInteger, Interactive. Interactivesym
serverLoopCorba(Interactive. InteractiveSymbolTable inlr
simcodegen{Absyn.Path inPath 1, SCode.Program inProgri
transformFlatProgram{Absyn.Program p, String filename)
translateFile(ist <String > inStringlLst)

versionReguest

® import Absyn;

® impaort Ceval;

=] Tasks | [21 Problems 53 & Seardq

L ¥ =0

=+

[ [ Ao @

| 7 e

Type
Information
for all

variables

Browsing of
complex data
structures

41



Eclipse environment for ModelicaML
@ System Modeling with ModelicaML

@Mudeli:a Code Generation

————

8¢

N | | B

@ System Simulation with Modelica Tools

Tutorial tomorrow at ModProd 2011! o



OpenModelica
What is OpenModelica?
The past and present

OpenModelica Technical Overview
OMC, OMShell, OMNotebook

OpenModelica Development Environment
MetaModelica
The Eclipse Environment

OpenModelica Latest Developments (2010-2011)
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Latest Developments (2010-2011)

2010 - 2011 - Most focus on MSL 3.1 support & some performance
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)
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)

Much More things | don’t remember
44



Media & Fluid (1)

The most evil Modelica Standard Library: Media

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 redelclare replaceable function extends used to
set constants in partial packages.

.. and then some more unspecified things

https://trac.modelica.org/Modelica/ticket/488
Unspecified function in Modelica.Fluid (should pose no issue)

https://trac.modelica.org/Modelica/ticket/482
lllegal lookup in Modelica.Media (fixed by Hubertus in a branch)
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Media & Fluid (I1)

Action plan to support Media & Fluid

Simplify flattening (instantiation) by preprocessing phases
Remove imports (100%)
Remove extends (95%)
Remove redeclare (1%)
Perform dependency analysis (0%)

Handle record constants (10%)
Any other unknown issues

Hopefully Media & Fluid flattening will start working for
Modelica Conference 2011 (March 20)
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OMC Bootstrapping

Next presentation by Martin Sjolund
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Thank Youl!
Questions?

OpenModelica Project
http://www.OpenModelica.org
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