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What is OpenModelica?

Advanced Interactive Modelica compiler (OMC)

Supports most of the Modelica Language v. 2.2 and v. 3.1
Basic environments for creating models

OMShell - an interactive command handler
OMNotebook - a literate programming notebook
MDT - an advanced textual environment in Eclipse
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Copyright 2002-2006, PELAB, Linkoping University

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

»» loadModel (Modslica)

true

»» loadFile("C:/OpenModelical.4.3/te=tmodels/BouncingBall.ma”)
true

»» simulate(BouncingBall, stopTime=3)
record

resultFile = "BouncingBall_res.plt"
end record

»» plot (1) =loix]
true Edit Special
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What Is OpenModelica? (II)

Advanced Eclipse-based Development Environment
Modelica Development Tooling (MDT) - started in 2005
Code Assistance, Debugging, Outline & a lot more
Now working on UML/SysML integration and better debugging
Used heavily for OpenModelica development
Used in 6 OpenModelica Development Courses (INRIA, PELAB)
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What is OpenModelica? (1)
Open-source community services

T ——— loix
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Website and Support Forum =i
Version-controlled source base
Bug database (unfortunately)
Development courses
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What is OpenModelica? (IV)

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

Master theses at PELAB 2006-2010
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
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)
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 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

Much more other things | don’t remember



OpenModelica Roadmap - Past & Present

2009 - 2010
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)
Braking of constraint connection graph (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 Statistics (Il)

& Statistics - OpenModelica
File
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OpenModelica Statistics (l1I)
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OMShell & OMNotebook

Demo?

15



SimForge - Demo? Maybe a movie!




The OMC Compiler

Implemented mainly in MetaModelica and C/C++
The compiler has 91 packages (in my local working copy)

_ M od Connect —| DAE | Dump
Main ® N Flat Modelica
% = TypesMod | SCodeMod Exp.Componentref
L AN DAEEXT
\ \ \ 4
AR IR Prefix L ookup 'y
Prefix.Prefix 1 Exp.|dent T Scltode.CIass Derive VarTransform
(Env, name) X
ClassL oader ExpExp | | BxpExp . —
| DAE :
1 1 v DAE: Equations ¥ I v substlist
.mo Absyn SCode Algorithms
— Parse ,| SCode > Inst » DAELow
/explode |
DAE: Fuhctions
[ T T T— | DAELow.DAEL ow
ClassInf.Event] ClassInf.State (Exp.Exp, { $
| SCode.Exp  Types.Type) Exp.Exp
_— - I | CodeGen [« SimCodeGen
ClassInf . Vaues.Vaue
Static
Data Type l —
M odules. Exp.Exp Patternm N C code
(Env, name) - Utility
Absyn SCode I Modules:
> » Ceval :
DFA
Types DAE Dump Debug
. L M etaUtil util M odUtil
Algorithm Exp 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);

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

// Transform all if equations to if expressions
dae2 = DAE.transformIfEqToExpr(dael);

// Retrieve the last class name from the AST. This class will be instantiated.
lastClassName = Absyn.lastClassname(ast);

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

18



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

19



Simulation Runtime Main

Executable Modd
OMC Simulation Runtime Library

DATA *globalData: simulation runtime.h

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

main: simulation runtime.cpp

globalData = initializeDataStruc (FLAGS) ;
setLocalData (globalData) ;
read input(globalData, simParams) ;
switch (method)
“dassl”: dassl main(simParams) ;
“euler”: euler main(simParams) ;
deInitializeDataStruct (DATA, FLAGS) ;

dassl main: solver dasrt.cpp

euler main: solver euler.cpp

read input: simulation input.cpp

OMC Generated Code

DATA *localData

initializeDataStruc

setlocalDatal
delnitializeDataStruc

20



Simulation Runtime Solver

OMC Simulation Runtime Library

DATA *globalData: simulation runtime.h
simParams :start,stop,stepSize,outputSteps, tolerance, met]

dassl main: solver dasrt.cpp
[/ set the golve? parameters and cxlculate gtep from

simParams

initializeEventData(); initializeResult (numpoints,
globalData) ;

bound parameters(); initial_ function();
storeExtrapolationData() ;

initialize(init method) ;

function updateDependents() ;

CheckForInitialEvents (globalData->timeValue) ;
StartEventIteration(globalData->timeValue) ;

// calculate initial derivatives

functionODE() ;

// 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);
checkForInitialZeroCrossings (jroot) ;

// check if we can continue the simulation
functionDAE res(globalData); functionDAE output () ;
// calculate the next step

tout = newTime (tout, step, stop):

/7/enter Solver loop

nod

storeExtrapolationData: simulation runtime.cpp
initializeResult: simulation result.cpp

emit: simulation result.cpp
initializeEventData: simulation events.cpp
CheckForInitialEvents: simulation events.cpp
StartEventIteration: simulation events.cpp
saveall: simulation events.cpp

initialize: simulation init.cpp

OMC Generated Code

DATA *localData

initializeDataStruc
setLocalData
deInitializeDataStruc

bound parameters

initial function
functionODE

functionDAE output
functionDAE output2
function updateDependent
s

functionDAE res

Funct - ,

21
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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

23



OpenModelica Context

Parse . .
Client: Graphic
T —{  Model Editor
Server: Main Program |« Corba N
Including Compiler, > —
|nterpreter, etc. Client: OM Shéll
— |nter active
l I Session Handler
— _ —
SCode L Interactive — Client: Eclipse
l T \ Untyped AP Plugln
| nst
l T > system Typed Checked Command API
p » plot
I
Ceva I: ................................................................................... > etC.
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The MDT Eclipse Environment (I)

Eclipse Platform

Warkbench IDE UI

M odelica Browser

Workbench
Text Editor

M odelica Editor

Cutline and
M pa rhioe Liiaure

7 M odelica Code Assistant

Workbench UI
(Editors, Views, Perspectives)

M etaM odelica Debugging

[ 3

- {based on O5GH) M Odel I Ca Per q)a:tlve
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The MDT Eclipse Environment (1)

.mo file \

OMC MMC
Compiler Compiler

Small Modelica Parser

MetaModelica
Builder
Modelica modd

MetaModelica
Modelica Modelica Build console
Browser

Editor

Modelica MetaModelica
Code Assistant Debugging




The MDT Eclipse Environment (l1)

. | mmc
.mo file Compiler

: Executable
MetaModelica 4+
Debugging ' Debugging

runtime

Modelica
Editor
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Creating Modelica projects ()
& Modelica - Eclipse SDK
|File Edit Refactor Navigate Search Project Rum Window Help

W Alt+shift+N | i Project... Create a Modelica project
Cpen File. .. Create a Modelica project in the workspace.,
1 Modelica Package
Close e R Modebica O
: odelica Class
Clase Al L o o N Project name: I demal
[_* Folder
- Er|+5 i
. Save fs,.,
; [ Example..

W e Al Ct+shift+s (L

Rewert = Other...

i Wizards:

Mave. ..

Rename, .. 2

Refrest FE

Convert Line Delimiters To ;
ol Frint... (CEH P

Switch Workspace. ..
sun Tmnart

[#-[= Examples

< Back Mexk = | |:

Creation of Modelica
projects using

T

< Back I Mext = I Fimist Cancel |

wizards
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Creating Modelica projects (ll)

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

| T3~ | e Q-3 | | 888 | &- -

=)
ST o
----- |X| .project
=g, Standard Library
-8 Modelica
583 Blocks
&8 Continuous
83 Discrete
&3 Interfaces
83 Logical
&1 E8 Math
&-83 Monlinear
-f3 Sources
-1 Types
#-ff Constants
-1-H4 Electrical
=83 Analog
- B3 Basic
-3 Examples
&-F3 Ideal
- f3 Interfaces
&3 Lines
- f3 Semiconductors f’[L Problems 52

H-H} Sensors
&-B3 Sources 0 errors, 0 warnings, 0 infos

I

Modelica project

Icons | Description

SIunits
IsersiGuide 29

-3
-
G- H3 Mechanics
-
-8



Creating Modelica packages

& Modelica - Eclipse SDK
File Edit Refactor Mavigate Search Project Run

| o |@-|E |5 |5

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

Alt+Shift-+ b [ | 5 -

L

Open File... = )
== Mljlelil:EI F'ad{age M |
Zlose Zhr|+-F -
, odelica Class = Tg’
(Clase &l kel +Shifk+Fd =-f3 MyPackage
Folder L e package.mo
G CErl+5 il (M) project
| R =-@ Standard Library
e " Example... =l # Modelica
| R kel 4-5hift+ L £ Blocks
Rewvett - X . [} Continuous
£ New Modelica Package x
[Mowe, .,
Modelica Package %]
Hename...
Create a new Modelica package. —j
Refresh -

Convert Line Delimiters To

ol Frint...

Source folder: | demo

Package: | Browse. /!

y
Mame: | MyPackage /
Description: | A Modelica Package|

[ iz encapsulated package

Creation of Modelica

packages using
wizards

| Finish I Cancel 30




Creating Modelica classes

& Modelica - Eclipse SDK

Fie Edit Refactor MNavigate Search

Project Run Window Help

& Modelica - MyClass.mo - Eclipse SDK

File Edit Refactor Mavigate Search Project Run  Window Help

- lrl@-|3 |+ | 888 |06-

=

T J LZart

_ L]
Ear . - _; 3| - -
J - J 4 J % J j J 9 J ::; :p :"; J :t::j (::l B Modelica Prajes X = B8 MyClass.mo &3
& i i = ERE ¥ d=mo 1 within MyPackage;
¥ Modelica Projects X .
EIEE MyPackage 2
B2 demo H - B[ MyClass.mo s-model MyClass
i P MyClass 3
I o  eein
..... i | = L F‘r’ﬂ_]ECt... ..... |%] .project &
- 5 -z Standard Library - end M .
; : ! yClass;
=-£ X Delete H} Modelica Package =-H} Modelica
E- 8} Blocks
E Build Project . -3 Continuous
- ¢ [-H Discrete
Refresh "% Folder O
. & New Modelica Class x|
DIpen Project %+ Hila
iZlose Project Modelica Class —
Create a new Modelica dass. @
. (o Hame -
48 Go Back
Source folder: IdemnﬂdyF‘adﬁagE Browse... |
. iGo Into
L Package: | MyPackage Browse..,
C Team 4
MName: | MyClass
Restriction: Imu:u:lel - I
Modifiers: [ indude initial equation block

Creation of Modelica

classes, models, etc,
using wizards

[ is partial dass
[T have externallbody

//

4
Finish I Cancel
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Code browsing

& Modelica - VanDerPol.mo - Eclipse SDK

File Edit Refactor

Mawvigate Search

Project Run  Window Help

JL={_|b"' I:IJFJ%'JEJQJQQQJ@Q:" *JCnrrectIndenEﬁun
f@ Modelica Pro... &2 = EP F MyClass.mo package.mo VanDerPol.mao X = Er‘
-1 demo - 1 // Van der Pol model =]
- ## MyPackage 3
E‘ MyClass.mo i"model VanDerFol "Van der Fol oscillator model™
d:yclass 2 Eeal xi(start = 1);:
M package.mo Eeal vyistart = 1):
EI FEHDEFPDI'mnl i:uara.meter Real lambda = 0.3;
= _ THZEFPD parameter Real e = Modelica.Constants.e:;
______ o lambda ¢ egmation
...... o x = derix) = v:
______ o vy 0 deriy) = - x + lambda® (1l - X*X)*vy;
_____ X .project =nd VanDerPol;
[£]-E8 Standard Library -=
-8 Modelica
EE‘ Blocks
H-f# Constants C d - f
8 Hocri ode Browsing for
-3 Icons - = - -
R easy navigation within
Matrices A 3
o M i Modelica files.
asin T =
oo |[EL problems 22 Automatic update on
5 0 errors, 0 warnings, 0 infos =
atanz I r
- baselmo |DE5::ri|:l1jun fl Ie Save.
| IR g
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& Modelica - VanDerPol.mo - Eclipse SDK

File Edit Refactor

Mavigate Search

Error detection (I)
=101 |

Project Run  Window Help

ki

J " J P J Q@ - J = J & J :p :p :p J o (o - v J iZorreck Indentation B | [ Modelica E}JJaua
& e 4
K Modelica Pro... 532 = O MyClass.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™
P MyClass 2 Real =(start = 1):
o package.mo 5 Eeal vistart = 1):
=[] vanDerPal.mo (X arameter Real lambda = 0.3; -

= / YanDerPol

..... IL . prnject

EIEEl Modelica
- H Blocks

-3 Icons
~E3 Math

asin

atan

=, Standard Library

- Constants
~f4 Electrical

+-FF Matrices
' A0S

eqmation
der (x} = ¥
10 der(y) =

3 W o

K7

parameter Real & = Modelica.Constants.

- X + lambda¥®* (1l - X¥X)}*y;
11 end VanDerPol:

il

"y
—*i = =92
= O

1 error, O warnings, 0 infos

| Description

| F.esource | In Folder | Location |

3! unexpected token: lambda, parsing resumed at token ' on line &, column 22

YanDerPol.mo dema line &

Parse error

detection on
file save
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Error detection (ll)

& Modelica - Absyn.mo - Eclipse SDK - O] x|
File Edit Refactor Mawvigate Search Project Run  Window Help

Jese Jwla e |30 Q- |5 | 5 | conectinematen | 53535 15 - - |

' i iy
1 Modelica Projects £2 = 0O =0

(= Compiler | §3 public alm
; (= absyn_builder 70 mniontype Program "- Programs, the top lewvel construct =
= doc

(= modpar

= omc_debug
= omc_release
= report

[

2 program is simply & list of class definitions declared at top

level in the source file, combined with a within statement that

indicates the hieractical position of the program.

1
[=ERL LT N 1

record EBROGRAM
&5 rmizmmo list<Class> classes "classes ; List of classes™ ;
|7si Withi within "within ; Within statement™
g rmi=sg end DROGRAM;
= runtime -
& st ki of

(= test_codegen

@

i - _ T
= tools Problems | Error Log (E Consale &3 % | Ex Eﬁ | =E-rf-50
= 1""_:? _ <terminated > OMDev-MINGW-OpenModelicaBuilder [Program] c:\OMDev\toolsimsysihinimake. exe

winruntime cp -p ../ /Static.mc Steatic.meo ;I

Absyn.mao cp -p ../ /SimCodegen.mo SimCodegen.mo

Algorithm.mo cp -p ../ /Velues.mo Values.mo

Builtin.mao cp —p .. /System.mo System.mo

Ceval.mo JSoSOMDev, ftocls eml/bin/rmle —-v -We, -03 -c Zbsyn.mo
ClassInf.mo "fo/0MDev/ ftools rml S /bhin/rml ™ —-Eplain Absyn.omo
ClassLoader.mo Zbsvn.mo:77.5-77.53 Error: unbound type constructor Withi

Codegen.mo Error: StaticEleborationError
Connect.mo make[Z]: Leaving directory ~/c/bir
make[l] : Leaving directory "“Jo/kin/c

Corba.mo
meke[Z]: *** [ARbsyn.h] Error 1

DAE. s . = - 1
izt L e Semantic error

Petus o |« | detection on
= compilation

DEEEEEEEEEEEEE




Code assistance (I)

&= Modelica - VanDerPol.mo - Eclipse SDK

File Edit Refactor Mavigate Search Project Run  Window Help

Jfﬁ'EUJFJ%'JjJQJQQQJﬂJ@' 'JCurrectIndeniﬁﬁun A

f@ Modelica Pro... &3 =8 r MyClass.mo package.mo
El-122 demo = 1 // Van der Pol model
|_——_|EE MyPackage 2
E| MyClass.mo F-model VanDerPol "Van der Pol oscillator model”
e MyClass 4 import Modelica.
o package.mo 5 Real x(start = 1 mipgode
[—] YanDerPol.mo e Real v(start = I
: : + 3 Constants
=[] VanDerPol T parameter Eeal 1 ;
e o g ) 3 Electrical
______ o lambda f par@eter Eeal e £ 1cons
o x 2 eqmation B3 Math
oy 10 der (x) = v} 3 Mechanics
..... [ .project 11 der(y) = - x + 1 Mt
g, Standard Library 12 end VanDerPol: B3 UserstGuide
=-#3 Modelica 13
- f3 Blocks
EE‘ Constants il
#-Hf3 Electrical -
EE Icons [L Problems &3
E|EE.l Math 0 errors, O warnings, 0 infos
. @-E3 Matrices | Description
acos 1
£ Code Assistance on

Imports
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Code assistance (ll)

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

J L=dj v [-H] = J F J% - J j J ﬁ";' J:; :'.; :'.; Jf‘,:' = T J Correct Indentation §| [ Modelica %JJEVEI

r@ Modelica Pro... &2 = EP f MyClass.ma package.ma = EP
=122 demo = 1 // Van der Pol model =
- H# MyPackage 2
E| MyClass.mo 3-model VanDerPol "Van der Pol oscillator model™
e MyClass - import Modelica.Math;
- package.mo 5 Eeal x(stcartc = 1):
[—] VanDerPal.ma - Real y(start = 1};
- - THEEFPDI 7 parameter Beal lambda = 0.3;
& parameter BEeal & = Modelica.Constants.
------ & lambda i )
______ o % 2 eqgqmation o
______ oy 10 der(x) = y: o DR
_____ ¥] .project 11 der(y) = - x + lambda® (1l - =x¥*x)*vy; olg
(=-mh Standard Library 12 ‘end VanDerPol; o
=88 Modelica 13 o
-89 EBlocks o
EE Constants il o
-3 Electrical -
#--E3 Icons [/ Problems &3
EIEEl Math Q errars, 0 warnings, 0 infos
EEll Matrices | Description Resource | In Folder | Location |
acos
[+ Amin

Code Assistance on

assignments
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Code assistance (lll)

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

J L={_|> T [‘E]‘] = J F J% v J 3 J ‘C';' J:'.; :; :; J"ﬂ:' = T J Correct Indentation ﬁ T Modelica ay_'lava

f@ Modelica Pro... &3 = EP r MyClass.ma package.mo = EP
=124 demo = 1 // Van der Pol model =
£l Hf MyPackage 2
E| MyClass.mo 3~ model VanDerPol "Van der Pol oscillator model™
P MyClass - import Modelica.Math;
e package.ma 5 Eeal xi(startc = 1);
El VanDerPol.mo 6 Eeal vistart = 1);
B » anZErF‘DI 7 parameter Real lambda = 0.3;
______ o lambda g8 parameter Eeal & = Modelica.Constants.e;
...... o ¥ 9 egoation
...... oy 10 der(x) = v Real sin(SL.Angle u) |
,,,,, [¥] .project 11 ¥ = Modelica.Math.sin|
=g, Standard Library 12 der(y) = - x + lambda* ([l - ="X)*y;
E|EH Madelica 12 end VanDerPol; —
-3 Blocks 14 -
EE Constants K _..I_I
-} Electrical - =
- H3 Tcons [/ Problems 3 = ¥ =0
ElEE Math 0 errors, 0 warnings, 0 infos
EEL Matrices | Description | In Falder | Location |
A0S

Code Assistance on

function calls
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Code Iindentation
=101 x|

File Edit Refactor Mavigate Search Project Run  Window Help

J 5 - Bl & J P J% < J j J - J :; ;}Cl :; J g K J Currectlndenmﬁun| ﬁ| [ Modelica aJJEWE

i Ty

i T
[t Modelica Pro... E3 = 8| [m My Class.mo package.mo
=122 demo

= O

=i

f Van der Pol model

e
—

=-H3 MyPackage P
E‘ MyClass.mo F-model VanDerPol der Pol oscillator model”
Lo MyClass 4 import Modeli

...... pad{age i)
=[] vanDerPal.mo

=-[+] VanDerPaol

=10l x|

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

- 1 /f Van der Pol model LI_

MyClass.mo
. . MyClass
. package.mo
=[] vanDerPol.mo

=[] VanDerPol

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

-
“

- X + lambda* ([l - X¥*X)*V:

o)
i
q

=

I

..... ) .project 11
-2 Standard Library 12 end VanDerPol:
= Madelica -

- Blocks -
-8 Constants 4] 3




& Modelica - OpenModelica/Compiler/Absyn.mo - Eclipse SDK
File Edit Mavigate Search Project Run Field Assist  Window

| o J -0 -Q - J [El*| & J e J [ J =l J - v v - JCarrectIndentatian B BE oo+ »

Help

Code Outline and Hovering Info

-
=
[vi Modelica Projects B3 | = Q::'p ¥ =08 absyn.mo &4 = O
B rmi2sig a case (MATRIX (matzix = expll)) |
[&runtme _l local list<list<list<ComponentRes»»> resl;
[Z-'.jscrlpts equaticn i1 tiecriee N
resl = Util.listListMap{expll, getCrefFromExp);
Q_ﬁ test_cudegen resZz = Util.listFlatteni{resl);
%’ tagls res = Util_listFlatten(resZ);
- % WCT7 then
Eﬂ Absyn.mo 3116 2008-02-04 14:44 krsta res;
-Ha Absyn 3116 2008-02-04 14:44 krsta case (RRNEEZ (stert = el,step = 3CME (e3) ,stocp = e2))
Eﬂ, Algorithm.mo 2992 2007-12-22 2217 adrpo equation
[ Builtin.mo 3535 2003-05-22 07:03 adrpo =
[rgy Ceval.mo 38605 2008-05-27 02:43 adrpo 1z I
res
[v] ClassInf.mo 3438 2008-04-23 11:59 krsta 19 =
Eﬂ ClassLoader.mo 3193 2008-02-1505:17 adrpo res o HE S E
[igh Codegen.mo 3535 2008-05-2207:03 adrpo then | o R s outCamoonencReios. -
[t Connect.mo 3534 2003-05-22 06:45 adrpo res; _lfjtlrli':m TSETiomponentaety Surtomponentissiets
EEI Constants.ma 3011 2007-12-22 22:36 adrpo sase (RaN cutConmponentReilst i=matchoontinue inZxp
@, Convert.mo 3436 2008-04-23 11:59 krsta = equatisl 44
1| I k ii‘ = ComponentRef cr;
£ = =
EE Outline &3 laz %, \E:‘P‘ s x - — O res = listippend(ll, 12); L
Flmn
= B} absyn 1| L4

ADD
ALG_ASSIGM{Exp assignComponent, Exp valug)
ALG_BREAK

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

ALG_FAILURE(algaorithm equ)

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

ALG_IF(Exp ifExp, list<@lgorithmItem = : -
ALG._LABEL(String labelian ‘ O d e O u t I I n e fo r :en '} on ling| rmldump.mo | OpenModelica ftools/rml2mod
" \ en '}’ on line| rmltomod.mo | OpenModelicaftools/rml2mod

ALG_MORETCALL{ComponentRe
ALG_RETURM
ALG_THROW
ALG_TRY (list<AlgorithmItem: tryBody

LT e Modelica files

| -5'4_M|:|f254M a |

-

easy n aVi g ati O n Wi th I n «en ';' on line| moddump.mo | OpenModelicatoals/rml2mod

[L Problems &3 El Cunsulew Eﬂ] Baakmarkﬂ = Prog

e Identifier Info on &
= Y= Errors (100 of 113 items) _
Hovering

@ 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

:en ;' on line| modrefacto... | OpenModelicaftools/rml2mod

:en '} on line| rmltomod.mo | OpenModelica ftools/rml2mod

:en ;' on ling| rmitomod.mo | OpenModelicaftools,rml2mad

et on line | rmltomod.mo | OnenModelica ftools frml 2mod _ILI
3

|
| 7 e




Eclipse Debugging Environment

& Debug - OpenModelica

mpiler/Main.mo -

File Edit MNavigate Search Project Run  Field Assist

pse SDK

Window Help

=19 x|

| | oo |#-0-%- |2 | E2®y |89 | [ | %5 Debug i
J Ie_'l - ﬁ. -t 0 . - JCDrrect Indentation ] Modelica %C,‘C++
¥ pebug 52 = 8 || 9 Breakpoints (l’“]= Variables 23 =k 5 | i = =0
= || Name | Value Declared Type -~
A = = B % p Absyn.Program Absyn.Program
s O | e Q“>| E @ [record] Absyn, PROGRAM[Z] ({Absyn.Class list, Absyn.Within) :
i [E @ classes LIST Aheyn,Class list
B % [0 Absyn,CLASS ((string, bool, bool, boal, Absyn.R
= ?’.’. OMCD [Modelica Developement Tooling (MOT)] ol . y 7 o . Y
E|53@ o @ name Ela string
: ET B Main thread (steooing] @ partial_ false boal
= a|nM _reatr \slesep;:g,-ﬂ. S 33E 5 T = @ final_ false bool
Ma!n. arns; |gelg|n;‘ 5 : ”' t' ca\. @ encapsulated_ falze bool
: ain.main (ine: , 5P, calls extern) - -
B Cobinicyawinth . drooldev\Opentodelicalb @ restriction Lienum:Absyn. R _MODEL  Absyn,Restriction
pd Libinicygwininome jadrpo idevibpentiodelca oy El % body Absyn PARTS[2] ({Absyn.ClassPart list, string optio
ﬂ—l LI E % classParts LIST Aheyn.ClassPart list
B console I3 = = ; [g] Absyn.PUBLIC[1] :(;bsyn.lEmmenmerln list) =3 (Abs
contents | LIST Absyn.ElementItem list
OMCD delica Devel t Tooli ] C:\bi Wil
_ [Modeiica ?Veopemen Dmngmlné Hbﬂwgmnl" & [0] | Absyn.ELEMENTITEM[1] @ ({Absyn.Element) => {bsyn.Eler
| G BB &) &2 = ML & comment NONEC] string aption
;I @ info Absyn, INFO[E] ((string, boal, int, int, int, int) =>
# within_ Absyn. TOP[0] Absyn.Within [
E @ f string string
& = "Bla.mo" string hd
4| »
Ebsyn.Frogram =
w -
5l o »
M| Bla.mo £3 = 0| 5= outline 2 A = & = x ¥ 70
“model Ela - readSettingsFile(String filePath, Intera-:tive.InteractiveSyﬂ
Integer z[10]:; runBackendQ =3 Boolean
end Bl=; 7

K|

Makefile.omdev. mingw ( Main.mao &4

Interactive.mo 1 y

local String =;

eguation
izModeliceFile (D) ;
p = Parser.

Debug. fprint

"

Debug.fcell(
Debug.£cell("d

e Pt e

graph

1 |

z", DumpGrephviz.dump, pl:;
, Dunp.dump, pi;

———————— Parsed progr

_'Iﬂﬂ_l

runModpar == Boolean
serverLoop{Integer inInteger, Interactive.InteractiveSym
serverLoopCorba{Interactive. InteractiveSymbolTable inlr
simcodegen{absyn.Path inPath1, SCode.Program inProgri
transformFlatProgram{Absyn.Program p, String filename)
translateFilefist<String > inStringlst)
wersionRequest

® import Absyn;

® mpart Ceval;

® import Corba;

58

=) Tasks | [21 Problems 52 & Search}

7’=':>V‘:'Eq

—+

[ I om0

| 7 D 7

Type
Information
for all

variables

Browsing of
complex data
structures
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Eclipse environment for ModelicaML

& Modelica - SimpleGircuit.maod - Eclipse SDK =101 %|

File Edit Mavigate Search Project Diagram Run  FieldAssist  Window Help

Jfﬁ'@ |@J$'G'%'JjJQﬁJHS'J'J@J T A= T 5 | B Modelica »

“Tahoma jlg j B ; | A« = - = v| |'gh - o2 - ?’d" v| | o= ,||3|:||:J.rIj Agcjc++ aJJava

¥ Modelica Projects &3 =0 SimpleCircuit.sysml impleCircuit.mcd X SimpleCircuit.mo | Interfaces.mo 1 =0
ot | = <}==|.';> = = — Palette — k
-] Slunits.mo 462 2007-01-23 00:24 hubertus = o - — |[‘\\5 =
B [} StateGraph.mao 468 2007-01-23 00:24 huber et || [ 56 200N
EE; SimpleCircuit.mo *. e Ve = Mote i
B- ‘2 SimpleCircuit L:"awles L Nodes b
: E Class
@ Model
Rzl E Block
et E Connector
- @ Record
Parls Paramelers .
""" (X] .project Vi Ej A=sl L (funit = HY) K] Function
----- E; SimpleCircuit. mod _f‘!"—‘ [E9] Enumeration
----- E; SimpleCircuit, mei e = (= Links -
..... ,_, SimpleCircuit, sysmi - pr f"GeneraIizaﬁon
BB Libraries: C:\OpenModelica 1.4, 3\Modelicalibrary - ’ R »
EIEE[ Modelica T ./Cl:nmpasman
----- © extends Icons Library; .
-3 Blocks T ERsE
EE Constants _ILI
EIEE Electrical 1 | | 4 |
0 extends Mocelica. Icons Library2; F‘rDb|EIT|S|CDI‘|SD|E|BDCIle|EIFkS‘PFDQFESS|EFFDF Lu:ug|5ean:h ﬂﬂ Properties &4 IE g =0
B} analog =1
; o Extﬁnds Modelica, Icons.Library 2; @‘
B Basic
!l o extends Modelica. Icons. Librar Property I Yalus -
i BV Capacitor = Bl UML
P P _l_l Arcess L= public
1 I I ’ Array Dimension =
{EE Outline 52 58T = 8] Default IZ unit = '"Ohm' s
Direction 1= inout
I Flow I falze
Mame 1=R -
J | of]

7 ] [ svof s | [ | IEeemreynn | 41




Requirements Modeling in Eclipse

M Resource - test/default?2.mci - GMF Base Platform

File  Edit
 [3- Q- B

Diagram Mavigate Search  Project

LA

= |£D Resu:uurce_|
[d] defaulkz e 3

=
Master Cylinder Efficacy
= P . .
|8 master cylinder shall have a reservoir
EE compartrment for each service brake

absystemn serviced by the master cylinder.
'Ljss of fluid from one compartrment

< 55,4.1
<0
< incomplete

< zderiveReqts>
LossOfFuid

=]

Prevent complete loss of fluid

=
il I
[ 4 55.4.1a
1
<= started

ki

-

=
7|

Run ModelicaML  Window  Help

i ES:EE'DC'D'E‘E.‘" aon - _1|:|E|% ¥
BrakeSystem
Parameters
< zsatisfy= = Parts
‘ariables
3 fb:FrontBrake
< «deriveReqts» [EarbiRearfrake
Conneckions
Reseryair
_J Mested
Separate reservoir compartrnent |
_J Equations
! <+ 55.4.1b
+ 1
< draft

I

=8
“ Palette —— v
[3 Gelect
| &, Zoom
=4 Moke -
-[E;-Ncn:les *

. El(ilas-,s

@ Model
[E] Black

E Funckion

E Connectar

[E] Record

E Tvpe

<= Rationale

<= Rationale Mode

| .= Requirements -*

-|'_._—-—,'=_ Requirement
<= Satisfies

<= SatisfiedBy
<4 Hierarchy

== Parts -*

3 Class part
Conneckor park

[ Links
.Eb Mested

g ¥ ¥ B 12



OpenModelica
What is OpenModelica?
The past and present

OpenModelica Technical Overview
OMC, OMShell, OMNotebook

OpenModelica Development Environment
MetaModelica
The Eclipse Environment

OpenModelica Latest Developments (2009-2010)
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Latest Developments (2009-2010)

2009 - 2010
Work mainly happened in OSMC (partially on a non-public branch)

Front-end
Refactoring (OSMC)
Enumerations (OSMC)
Java Interface and Booststrapping (Martin Sjolund)
MultiBody flattening (OSMC)
Braking of constraint connection graph (VTT + OSMC)
Support for Modelica 3.x and 3.x annotations (OSMC)
Better structuring of the compiler (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 A4



MultiBody library

General Modelica issues solved
array aliases (100%)
enumerations (95%)
using enumerations as array indexes remains to be done
inner outer with modifications on inner (95%)

works for constant modifications
started another implementation that uses the inner object directly

MultiBody specific issues
calling functions via component i.e. world.gravityAcceleration (100%)
not legal modelica and on plus the gravityAcceleration function is protected
braking of over constrained connection graph (90%)
implemented by VTT (Hannu)
constraint types (100%)
some issues with inner/outer ovelapping connection braking.
performance issues (40%)
faster handling of inner outer
more caching in the compiler

expandable connectors (90%)
Implementation as a phase before instantiation
Some small bugs still to be fixed
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Media library

The most evil Modelica standard library

problems with partial functions in partial packages

problems with full packages in partial packages used via
the fully qualified path

problems with redeclare replaceable model extends x.

modifiers are in the wrong scope in the presence of
redeclare replaceable model extends x.

functions using redelclare replaceable function extends
used to set constants in partial packages.
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Template Code Generation

Pavol Privitzer,
Charles University in Prague, Creative Connections s.r.o0. Czech Republic

Simple model of right heart Starling law

IDA solver behind (in F#) linked with the code of the model (completely
generated using the Susan template code generation in OpenModelica)

The generated model runs in the Browser on top of Silverlight!

tarlingovSilverlight - Windows Internet Explore: =10l x|

55555555

sssssss

7777777

99999999

sssssss

55555555

55555555

ssssssss

55555555

aaaaaaaa

Input Pressure to Right Heart vs. Volume

T T T T @nt [~ [®Rwow - 4

Input Pressure to Right Heart vs. BlodFlow 47



Modelica Development Tooling based on Xtext

Thu Dec 10, 7:56 PM

File Edit MNavigatz Search Project Bun

[ Project Explorer &3 | B

[

L
=

¥ = test{Text
[ Basic2.mo
(& My modelicaelements
= testl.mo
=| test2.mo

2= putline 52

Bkg

< = [PROGRAM]
= [= [CLASS[ThermalMass
— = [PARTS]
¥ = [PUBLIC]
= = [ELEMENTITEMI
= [= [ELEMENT]FIXME
~ = [COMPONEMTS]
= = [ATTRI]
= [VAR]
= [BIDIR]
i= [ArrayDim]
= = [COMPONENTITEM]
+ I= [COMPONENT]
1= [ArrayDim]
= [COMMENT]
P B= [TPATHI
= [UNSPECIFIED]
[ELEMENTITEM]
[ELEMENTITEM]
[ELEMENTITEM]

b E
b i
P

B

Window Help

Q- | e

B

=

¥ = 0 k4 Mymodelicaslements

= *test2.mo
class ThermalMass
Real T;
Real Qdot;
parameter Real mass;
parameter Real cp;
equation
if (Qdot > 8) then
cp*mass*der (T)=0dot;

5| Basic2.mo

=' expecting 'end'

ines

iput ThermalMass' expecting ‘i

Error markers

w. Abstract Syntax Tree

2 1 vl 1 O nasko

& | [ Hesaurce|

¥ Tasks | (=] Properties 3

_ Property

w ||

Value

[nasko _ph - Skype™ (... || < [Google Mail - Status - ... || [~ [Java- org.modelica.e... || Resource - testXText/te. .. |

Atanas Pavlov, SysMo & BMW

@A
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Thank You!
Questions?

OpenM odelica Proj ect
http://www.OpenM odelica.org
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