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What iIs OpenModelica? (0)

OpenModelica is ... Its developers,
testers, bug reporters, contributors
and OSMC members

Thank you!

asodya, soelund.se, sebcoOll, lochel, whbrawn, niklwors, hubert-thiercot;
petar, perost; Frenkel TUD, Unknowny, syeas460, adeas3Z, ppriv; riclis76,
hatluy dietmarw; levsa, mahge?30, xOSandfe, mohsen; nufaro; xO2lucpo;
Aovosx, xObhener, xO7simby, stebr461, xO8joekl, xO8kimyga, Dongliang L,
Jhare 750, x77davka, krsta, edgarlopez, hanke, henfos wuzhwchen, fbergeros
harkaO11, fmfuomas, bozac, Alexeylebedeys xO6klasyy, ankar, kagny,
vasaie p; niemisto; donida, hkiel, davbr, otto@mathcore.com, Kaie Kubyas,
xOGkrino; afshe, xO6mikbl, leonardolaguna, petfy, Ahedbery, g-karbe,
xOGhenma, abhinnk, azazi, xO2danhe;, rrwvsy x98pefro; marter, g4-bjoza,
xXO2kayny, g-pavgr, xO5andye, vaden, jangilar, ericmeyers, xO5umel, andsa,
lecst choeger, Arielliebman, frisk, vawrich, mwalther, mfiller, ptavber,
casella, vifaly, hkiel, jank, riranke, mfAehmig, crwppr2, kbalzereds
maychariung, adypo-



What iIs OpenModelica? ()

Advanced Interactive Modelica compiler (OMC)
Supports MSL v. 3.2.1/3.2.2/MSL trunk
Basic and advanced environments for creating models
OMShell - an interactive command handler
OMNotebook - a literate programming notebook
OMEdit -Connection Editor, Transformational and Algorithmic Debugger, 3D Viewer

OMPIlot - OpenModelica Plotting

OMOptim - OpenModelica Optimization Editor
OMPython - OpenModelica Python Environment
MDT - an advanced textual environment in Eclipse

il BT — TR T

~=1ol=]
Ele Edt Vew Hel Tersion 2007.06-20 |j x| domore B
B A [ B | wimeatk | s 'DiBgram Vew | C:/Users/x1 05yeas/Deskiop/domatoumo.
s2r|g|en D delicaMesics eau
N Ivl jodelica ition
CpenModelica 1.4.3 = r 0 e Ica
Copyright 2002-2006€, PELAB, Linkoping University
Copyright: (¢) Linkiping University, PELAB, 2003-2007, Wilev-IEEE Press, =
. . . " " Modelica Association. e TWLM/':_" T e =
+ £ P, ) ) . - ; + [2Bom] Fon refeences [Ave) I
To get help on using OMShell and Openlodelica, type "help()" and Contact: OpenModelicaf@ida liv.se; OpenModelica Project web site: -
press enter. WA - T aiaid —me—o%
Book fe £ (8 et s béon 50 i ] e enatan
oz ~
. Peter. =
»» loadModsl (Modelica) e ok Ll
.. Van der Pol Model ey P
Sands 4 z: e — ST
»» loadFile("C:/OpenModelical.4.3/testmodels/BouncingBall.mo") Drvc T exarapie deserboes 2 Van der Pl gacllor. Nosor tuc L o
= . +he same meaming. This sz contain declerstiom of o
true This s
langt ok
i i : simul nection
?»? simulate (BouncingBall, stopTime=3) Perer
record Mode AR ; - 7 3 pTmEemETTrEs———— —li
resultFile = "BouncingBall_res.plt" axam, [Eehmsii e T T u st bt — {
end record Mast ‘::1—:::‘;:.; e 8.3 Tl . “"_; =Ty T e -
Deta ""‘::L“‘l' N = - T e
S =15 RN I~ o o
true Fle Edit Special eti bahimiioiitinl ke
IMP1 5 g 2
. Plot by OpenModalica £ vor 1 Simulation of Van der Pol
1ofF I I I I I - renry To uswats the beburion of e model, we give 2 command s simabe the Vaa der Pol oscilitor doreg 25 seconds —
- —
chang _—
osh 1 the & 4 — e, o
] Ll e i
- Preform & prmeetic plat = — B i MR -
plerbaramerric( x, y b} - —BREE i TR -
i e il
04 - =y — |
: . d
H <1 —— — .
02 /\ —
0.0 \ 7 \) ) ‘ —
0.0 05 1.0 1.5 2.0 25 3.0 £ = T — u
- E——— 4



http://www.ida.liu.se/%7Eadrpo/mdt/mdt-0.6.8.1/MDT-0.6.8.1-ClassElementsCompletion.JPG
http://www.ida.liu.se/%7Eadrpo/mdt/mdt-0.6.8.1/MDT-0.6.8.1-ClassElementsCompletion.JPG

What Is OpenModelica? (II)

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
Slowly replaced by OMEdit

ModelicaML UML/SysML integration
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http://www.ida.liu.se/%7Eadrpo/mdt/mdt-0.7.0/MDT-0.7.0-HoverInfo-F2-Focus.jpg
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http://www.ida.liu.se/%7Eadrpo/mdt/mdt-0.7.0/MDT-0.7.0-MetaModelica-DebugAs.jpg
http://www.ida.liu.se/%7Eadrpo/mdt/mdt-0.7.0/MDT-0.7.0-MetaModelica-DebugAs.jpg
http://www.ida.liu.se/%7Eadrpo/mdt/mdt-0.7.0/MDT-0.7.0-MetaModelica-DebugBreakpoints.jpg
http://www.ida.liu.se/%7Eadrpo/mdt/mdt-0.7.0/MDT-0.7.0-MetaModelica-DebugBreakpoints.jpg

What is OpenModelica? (Il
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What is OpenModelica? (1V)

Open-source communlty services
Extensive testing (unit & library coverage: 61 libraries, 10954 models) with
interactive result comparison. 5 test servers currently
https://libraries.openmodelica.org/branches/overview-combined.html
Linux (GCC & CLANG), Windows (MinGW GCC), Mac OS (GCC)
Platforms: x86, x86_64, ARM
3 runtimes: FMI, C runtime, C++ runtime

~3572 tests ran on each pull request via Hudson
Automatic nightly builds for Window & Linux & Mac OS
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https://libraries.openmodelica.org/branches/overview-combined.html

What is OpenModelica? (V)

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

Master theses at PELAB 2006-2018
Refactoring/Parsing and Language extensions
UML/SysML view of Modelica code
2D and 3D visualization tools
Static and runtime debugging tools
Advanced code generation and parallelization of simulation code
Bootstrapping and Java Interface
Function pointers
NVIDIA for Cuda and OpenCL parallel simulation
OMEdit - Modelica Connection Editor
OMWeb - server based Modelica simulation for teaching
OMCcc parser
PDE-solver using ParModelica
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, VTT, Equa, Evonik, ABB



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
10



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

11



OpenModelica Roadmap - Past

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

Front-end
Refactoring (OSMC)
Enumerations (OSMC)
Java Interface and Bootstrapping (Martin Sjolund)
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 Bootstrapping (Martin Sjélund)
Additional Solvers + Events (Willi Braun, FH-Bielefeld)

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

More things | don’t remember

12



OpenModelica Roadmap - Past

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

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

Back-end
Back-end redesign (Jens, Willi, Martin, Per, Adrian, Kristian, Filippo)
Tearing in the back-end (Jens Frenkel)

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

Interactive Simulations (EADS)

C++ Code generation (Bosch Rexroth)

Additional Solvers + Events + Linearization (Willi Braun, FH-Bielefeld)
General

OMEdit - new connection editor

Bootstrapping OMC (90% finished)

2550 commits in subversion from 2010 to Feb. 7, 2011 (double than 2009-2010)

Bug fixes ~300+ (OSMC)

Release 1.6.0 (Linux, Mac, Windows)

Downloads Windows (~16434) , Linux (~8301), Mac (~2816)

More things | don’t remember
13



OpenModelica Roadmap - Past

2012 - 2013
Support for Modelica Standard Library 3.2.1 including Media & Fluid

Front-end

Performance Enhancements
Media & Fluid work

Operator overloading

New instantiation module started

Back-end

Modular back-end with more optimization modules (Jens, Willi, Martin)
New simulation runtime redesign (Willi, Lennart, Jens, Martin, Adrian)
C++ Code generation (Bosch Rexroth)

FMI export & import

Initialization, Jacobians (Lennart Lochel, Willi Braun, FH-Bielefeld)
Support for parallelization (Martin)

Parallel extensions in functions

General

Uncertainties support (OpenTURNS connection & Data reconcilation)
MDT GDB debugging based on GDB and the bootstrapped compiler
OMEdit - improvements

Bootstrapping OMC (100% finished) using Boehm GC

3909 commits in subversion from 2012 to Feb. 4, 2013

2000 forum posts (questions and answers)

Bug fixes ~247+ (OSMC)

Release 1.9.0 (Linux, Mac, Windows)

Downloads Windows (~45307) , Linux (~15543), Mac (~5367)

More things | don’t remember

14



OpenModelica Roadmap - Past

2014 - 2016 - Most focus on libraries support & performance

MSL 3.2.1 (100% build/98% simulate), ModelicaTest 3.2.1, PetriNet,
Buildings, PowerSystems, OpenHydraulics, ThermoPower, and
ThermoSysPro

Switch to bootstrapped compiler

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

Improved back-end: initialization, system solving, parallelization, cse
optimization, dynamic optimization
Faster and much more user friendly OpenModelica Connection editor

General
~9000 commits in subversion from Feb. 2014 to Feb., 2016
Bug fixes
Release 1.9.2 (Linux, Mac, Windows)

15



OpenModelica Testing (1)

New testing procedure developed by Martin Sjolund
https://libraries.openmodelica.org/branches/overview-combined.htmi
Run tests on previous OpenModelica version until 1.8.1

Detect both model regression and performance regression, all
information saved in a database

61 libraries, 10954 models with interactive result comparison.
2 dedicated test servers
Linux (GCC & CLANG), Windows (MinGW GCC), Mac OS (GCC)
Platforms: x86, x86_64, ARM
Statistics 3 runtimes: FMI, C runtime, C++ runtime

Number of libraries 61
Number of models 10953

Tested branches

Branch Version Build time Execution time # Simulate # Total
v1.8.1-rml 1.8.1 (r11645+2) 2018-02-03 06:07:37 1 day, 15:42:22 1232 10951
v1.9.0-rml 1.9.0 (r17627) 2018-02-03 11:12:55 1 day, 20:29:54 3746 10951
v1.9.1 1.9.1 (r22929) (Bootstrapping version) 2018-02-03 16:53:40 2 days, 2:30:04 4492 10951
v1.9.2 1.9.2 (r25115 C++) 2018-02-03 23:19:29 | day, 18:16:36 5390 10953
v1.9.3 OpenModelica 1.9.3 2018-02-04 04:40:01 1 day, 21:05:48 5853 10953
v1.9 v1.9.7-v1.9.7.3+g6347e1f61 2018-02-04 10:23:18 1 day, 11:52:05 6310 10953
vl.1l v1.11.0-v1.11.0.8+gbda991e5b 2018-02-04 14:58:28 1 day, 8:27:16 6375 10953
vl.12 OMCompiler v1.12.0-v1.12.0.5+g7df4d9186 2018-02-04 15:34:22 | day, 18:59:49 9053 10953

master ~ OMCompiler v1.13.0-dev.397+g17ce08db2  2018-02-04 16:26:47 | day, 17:20:40 9090 10953 16


https://libraries.openmodelica.org/branches/overview-combined.html

OpenModelica Testing (11)
2018-02-05 v1.13-dev - total 388 - build 381 (99%) - sim 378 (98%)

Modelica 3.2.2 (master branch)

400 - o
350 - = -
T
300 - —— total (388)
: - frontend (387)
250 - R —— backend (383)
| — —— simcode (383)
200 A T'—Hﬁ'll templates (383)
'|| —— compile (381)
150 - \ simulate (378)
o | —— verify (331)
- |
||
|
50 - |
|
|
0 - . . l'. . . . .
1 QoL 0 Qo N A0 AL Qor
S N N S I MR\ > 18%
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ModelicaTest 3.2.2 (master branch)

1
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02

OpenModelica Testing (lI1)

2018-02-05 v1.13-dev - total 519 - build 510 (97%) - sim 495 (96%)

total (519)

- frontend (514)

backend (512)
simcode (512)
templates (512)
compile (510)
simulate (495)
verify (441)



OpenModelica Statistics (I)

Moved the source code to github May 2015
Mature code base: https://github.com/OpenModelica
~9000K lines of code and tests

From Feb 2016 - Feb 2017

60 contributors
1420 commits (OMCompiler)

From Feb 2017 - Feb 2018

20 contributors
794 commits (OMCompiler)

19


https://github.com/OpenModelica

OpenModelica Statistics (lI)

Contributions: Commits ¥

Feb 5, 2017 — Feb 4, 2018

Contributions to master, excluding merge commits
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OMShell & OMNotebook

- I oMMotebook: DrModelica.onb 1ol x|
L odel [~ - » s
EQMShe" OPEI'IM ﬁca “ _I'EI_I File Edit Cel Format Insert Window Help

Fle Edit View Help Version ;oa:-ao‘-;o]jl
s 2R S 2 0] i
Modelica Edition
Cpenliodatica 1.1.3 r DrModelica
Co“yrl:r:: 2002-2006, PELLRE, Linkoping University
Copyright: (c) Lhﬂ(ﬁpmo University, PELAB, 2003-2007, Wiley-IEEE Press, -|
ModehcaAssoc l0]x]

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

Contact: Openl\

el Van der Pol Model

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

Trus 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
Sand.ehn.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 dhring a simmition run, but can have s vahs iniired hefors 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”
] A e (B . PR —a21 ! m e v o tor model
»> simulate (BouncingBall, stopTime=3) Peter Fritzson: ¥sal x{start = 1);
record Modelica” (200 Real y(atart =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;

Detailed Copy:
_(a x| ctailed Copy| [ _

»> plot(h) - n p . . . .
' 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.
= T T T T T T ™ If youend a cot o ; ; 1
1.0 h= - . simulaze (VanDerPel, startTime=0, stopTime=25 };

returned in an o — |
change the direc B 3

naf 4 = Pearform a parametric plor
: the cd() comma : d

plotParametric| x, ¥ };

06l 1
Plat by OpenMadelica

2 f f | - - f f v
045 1

1
02r . \

0

y =

nop 1 | 1 | | 1 [ Rescy y




OMEdit- OpenModelica Connection Editor

+. DMEdit - OpenModelica Connection Editor

File Edit Wiew Simulation FMI Export Tools Help

B IELE] JEeee|\®OHOTH-E-|E-|9<%-

Libraries Browser 8 X | A Modelica.Mechanics. MultiBody. Examples.Elementary. DoublePendulum [ |

D - 4L i

|JE“I ch Classes | ML |{,ﬁ E @ | writable | Model | Diagram View | F:/OpenModeli..JePendulum.mo | Line: 1, Col: 0 | (5
Libraries = :I

P OpenModelica
0 ModelicaReference
D ModelicaServices
Complex P

Iél @ Modelica |

- o |sersGuide

- (B Blocks .

i . ComplexBlocks
I @ StateGraph

- @ Electrical

[i] MultiBody
- 0 |sersGuide

“ Warld

E| E] Examples
E] Elementary

: IP'I DoublePendulum _ILI

hd| K1 | :

h. [ RN N N SR F (R, SR T, T
|x: 49,98 |~r: 70.64 |_6:WE'C°"1E o Modeling Plotting | 4 23
o




The OMC Compiler

Implemented mainly in MetaModelica (401 packages) and a C/C++ runtime
Is (now) available as a dynamic library (faster than CORBA)
Used from OMEdit, OMNotebook, OMShell, OMOptim, OMPython, MDT

Automatically generated API that can be used from QT

24



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

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

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

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

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

25



OpenModelica
What is OpenModelica?
The past and present

OpenModelica Technical Overview
OMC, OMShell, OMNotebook
OMEdit, ModelicaML

OpenModelica Development Environment
MetaModelica
The Eclipse Environment

OpenModelica Latest Developments (2017-2018)

26



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

27



MDT - Creating Modelica projects (I)

File Edit Refactor Mavigate Search Project Run  Window Help € New Modelica Project

New Alt+shift+Hy ¥ Create a Modelica project
Open File. .. Create a Modelica project in the workspace,
i Modelica Packalje
Close Zhrl-F4 T
. ndelica Class
lase Al CEElH-Shift+F ~ Project name: I demol
[ Falder
. SaEvE Chrl+5 % File
W sae s
s Createfa new Modelica project.
We il Chri+shift+s [ Example..
Heverk = Other...
- Wizards:
[Mave. ..
Hename, .. 2
Refresh F5
Convert Line Delimiters To 4
ol Frint... (Er 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

28



Creating Modelica projects (Il)

& Modelica - Eclipse SDK

File Edit Refactor Mawigate Search Project Run  Window Help
I T3 - JFJ‘%*J@J@“J;@Q;’QJ Gov v

=5)
= v

----- [X| .project

=@ Standard Library

= -H Modelica
=- EE Blocks

~f} Continuous
- Discrete
83 Interfaces
&8 Logical
.Ea. Math
-H3 Monlinear
&3 Sources
-4 Types

lTll_I
IEEEEE

m

i

g

ol

EE Analog

+- £ Basic

7 E Examples
- H4 Ideal

i o Modelica project
EE Semiconductors f’[;_ Problems 52

-} Sensors . .
EE Cources 0 errors, 0 warnings, 0 infos

Icons | Description

SIunits
sersGuide 2 9

-
-8
#--H Mechanics
-8
G-



Creating Modelica packages

& Modelica - Eclipse SDK

|File Edit Refactor Mavigate Search Project Run  Window Help

Cpen File...

Zlose
Zlose &l

ZEr[+F4
e [

. Save

. Save Os,,,

. Sane Gl

Reverk

i

iZhr|+5hift+3

Move,.,

Remame. ..

Refresh

Convert Line Delimiters To

ol Frint...

Creation of Modelica

packages using
wizards

Mew s VI~ Project...

B2 Modelica Package

. R

& New Modelica Package : x|

& Modelica - Eclipse SDK

File Edit Refactor Mavigate Search Project Run

F4 - | 7@ - |5 |5 |8

‘ I|.'|+.f -! |f’| I-'! !1‘.! -.! Ih

EE'\.#_

=

E-H3 MyPackage

----- X| .project
E|E-.,. Standard Library
= #3 Modelica
-3 Elocks
- @3 Contin

Modelica Package 52
Create a new Modelica package.
Source folder: ||:Iem|:| Browse...

Package: | Browse /|

y 4
Mame: | MyPackage /
Description: | & Modelica Package|

[™ is encapsulated package

q

Finish I

Cancel

oLS
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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 -
9 f Q-8 [ 5 | 888 6o = 5[ mycessmo 5
m = E\I( EITﬁ- demo 1 within MyPackage:;
EI EE MyPackage 2
= Iﬁ dema H EI ﬂ MyClass.mo 3-model MyClass
. MyClass 4
: ..... ]| o | .prcnject 6
=- E‘ﬁ - Standard Library - .
= ¥ Delete H+ Modelica Package -3 Modelica end MyClass;
- EIEE Blocks
E Buid project (L Modelica Class B3 Continuous
I B Dlscrete
Refresh [ Folder .
Open Praject % Fe & New Modelica Class x|
iZlose Frojech Modelica Class —
Create & new Modelica dass. < -
. a0 Home \J_
#® 50 Back
Source folder: |dema,.'T~'1y'Package Browse... |
o Go Into
L Package: | MyPackage Browse..,
Team y 4
Mame: | MyClass
Restriction: Imu:udel - I
Modifiers: " indude initial equation blodk

Creation of Modelica

classes, models, etc,
using wizards

[T is partial dass
[T have external bady

Finish I

Cancel
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Code browsing

& Modelica - VanDerPol.mo - Eclipse SDK

File Edit Refactor

Mavigate Search

Project Run WWindow Help

J [ = = J P J% = J = J a5 J:g £1 57 Jf,‘: = - J Correct Indentation
i Y !
[t Modelica Pro... &3 = O MyClass.mo package.mo VanDerPol.mao 3 =0
-2 demo | 1 |// Van der Pol model |
El-£f MyPackage 3
E‘ MyClass.mo F-model VanDerPFol "Van der Fol oscillator model™

- M'!,I'Claﬂﬂ

...... pad:ﬂge . I'I'":l
- |m| VanDerPol.mo

Eeal x(start =
Eeal v(start =

1):
1y:
lambhda = 0.3;

|
para.meter Eeal

=1 _ YanDerPal _

parameter Real e = HMHodelica.Constants.e;

______ o lambda 2 lequmation
...... o x 2 der (x)} = ¥;
...... oy der(y) = - ®x + lambda®* (1l - x¥"x)*y;
..... |¥] .project end VanDerPol:
El-g, Standard Library 12
=-F3 Modelica
#-E3 Blocks

EE Constants
H-H3 Electrical

Code Browsing for

o easy navigation within
M Mo o Modelica files.
o 12 probiems 32 Automatic update on
el file save.
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Error detection (I)

£ Modelica - VanDerPol.mo - Eclipse SDK - O] x|
File Edit Refactor Navigate Search Project Run Window Help
J 1= J r J % - J j J o J :; :; :; J g ™ J Carrect Indentatian 5 | [ Modelica giJJaua
‘ o !
[t Modelica Pro... 3 = O MyClass.mo package.mo ( VanDerPol.mo &3 = O
=122 demo = 1 // Van der Pol model ~|m
C-H MyPackage 2
E| MyClass.mo Z-model VanDerPol "Van der Pol oscillator model™
. MyClass g Real x(start = 1);
o package.mo 5 Eeal vistartc = 1)
El 'l.-'anDerF'cll.mnl B s arameter Real lambda = 0.3; =
= : THDEFPD 7 parameter Real e = Modelica.Constants.e;
...... E ~ :
...... o x Z egnation
...... oy g der(x) = ¥:
_____ W] .project 10 der(y) = - % + lambda* ({1l - ®x*x)*y:
. . .
=z, Standard Library 11 end VanDerPol:
=} Modelica ~<
EE‘ Blocks
-} Constants -
-3 Electrical ] »
-3 Icons -
: - +,. = =
=3 Math B Problems X o &
EE Matrices 1 error, 0 warnings, 0 infos
acos | Description | Resource | In Folder | Location |
asin €3 unexpected token: lambda, parsing resumed at token ' on line &, column 22 vanDerPol.me  demo line &
H- - atan

Parse error

detection on
file save 33




Error detection (ll)
o/

File Edit Refactor Mavigate Search Project Run Window Help

Iese @l | v %0 @~ |0 |5 | comtidmain |05 600 - =

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"
H (= report 75 record BROGRAM
T& 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\msysthinimake, 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/ ftools/eml /bindrmle —v -We,-03 -c AZbayn.mo
- ClassInf.ma "So/0MDev S ftools/rml S fhin/rml™” -Eplein Rbayn._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 in, 1 i i !
_ Corba.ma make[l] : Leaving directory "Jo/bin/c
nmeke[Z]: *** [Absyn.h] Error 1 -
. DAE.ma meke[l]l: *** [omc_release] Error 2 Semantlc error
. DAEEXT.mo mzke: *** [omc] Error 2
-[M| DAELow.ma )
|| Debug.mo
% Nerive.mn LI ‘I I deteCtI On On

| Writable

compilation



Code assistance (I)

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

Jr{j'['ﬁﬂle_'ljpj%']jjﬂj:piggjﬂjﬂz" 'JCnrrectIndemaﬁnn b

r@ Modelica Pra... &3 = EN r MyClass.mo package.mo
=122 demo = 1 /f Van der Pol model
L—__IEE MyPackage 2
E| MyClass.mo 5 model VanDerPol "Van der Pol oscillator model®
o MyClass 4 import Modelica.
o package.mo 5 Eeal =x(start = 1 £ Blocks
[—] VanDerPal.mo - Real y(start = 1
: EE‘CDnstanE
B[] VanDerPol parameter Real 1 -
______ o e ' 3 Electrical
______ o lambda f par@eter Eeal e £ Icons
______ o x 2 eqmation B math
...... oy 10 der (x) = 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
--E3 Icons [/ Problems &3
E|EE|l Math 0 errors, 0 warnings, 0 infos
: EE Matrices | Description
- [ acos -
= 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:S:l £1 £3 J’ﬂ:l =l - J Correct Indentation i | E Modelica &) Java

f@ Modelica Pro... &4 = EN F MyClass.ma package.mo EN
=-12# demo = 1 // Van der Pol model =]
=-H 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):
EI--- VanDerPol.mo & Real y(=start = 1);
= P THEEFPDI 7 parameter BReal lambda = 0.3;
8 parameter Eeal e = Modelica.Constants.
------ o lambda i
______ o x 2 egqoation o
...... oy 10 der(x) = ¥; o o
_____ ¥] .project 11 der(y) = - x + lambda* ({1l - =X¥x)*y: o g
-, Standard Library 12 end VanDerPol; o
EIEE Modelica 13 © epsilon_0
#-f Blocks o
EE Constants 4] °©qgn
#H-f4 Electrical -
--H3 Icons (2! Problems £3
EH} 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:ﬂ £ £ J"&',‘:l =N - J Correct Indentation ﬁ| I Modelica & Java

‘ Sy “
[t Modelica Pra... 532 = O MyClazs.mo package.mao “YanDerPol.mo X = O
=-12# demo = 1 |// Van der Pol model =
=3 MyPackage .
E| MyClass.mo 3=model VanDerPol "Van der Pol oscillator model™
- MyClass g import Modelica.Math;
o package.mo FEeal x(start = 1):
[—]—-- 'l.-'anDerF'n:ul.mn:ul FEeal wyi(start = 1);
B : l"':nDEFPD 7 parameter Eeal lambda = 0.3;
= g8 parameter Eeal & = Modelica.Constants.e:;
------ o lambda ) _
______ o x 9 egnation
...... oy 10 der (x) = ¥ Real sin{SL.Angle u) |
_____ [¥] .project 11 v = Modelica.Math.=in |
-, Standard Library 12 der(y) = - X + lambda®* (1l - X¥*X)*y;
EEEI‘ Modelica 13 end VanDerPol; —
&-H3 Blocks 14 =
-3 Constants = 4
H-H} Electrical - N
: =+l = =9
--H} Icons [2! Problems &3 e B
E-Hf Math 0 errors, 0 warnings, 0 infos
. B-H3 Matrices | Description | 1n Folder | Location |
[+ [~ acos

Code Assistance on

function calls
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Code indentation
=101 %]

File Edit Refactor Mavigate Search Project Fun  Window Help

J 9 - B & J r J% = J = J = J;ﬂ £1 &7 J”fﬂj = T J Correctlndenmtion| | [ Modelica | &) 3ava

i " i
[M*] Modelica Pro... &3 =0 MyClass.mo package.mo = 0O
=122 dema = 1 /f Van der Pol model ‘I

= @3 MyPackage
El MyClass.mo
L MyClass
package.mo
= [M] vanDerPol.mo

L Ba}

Pol oscillator model™

i

=10l x|

- J = J 5 J:p £1 53 J‘Ej:u =i - J Correctlndenmﬁon| [ | [ Modelica &' 3ava

~ B || [ MyClass.mo package.mo M *vanDerPol.mo X B
- 1 |/ Van der Pol model _I_A

<

-

MyClass.mo
. MyClass
.. package.mo
=M vanDerPal.mo

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

1 &y n

- 1) ;
By 'l.-:nDerF‘l:d lambda = 0.3:
______ o Eaml:uda 8 e = Modelica.Constants.
...... o X ”
...... [+] '!Ill -
_____ X| .project 11 der(y) = — X + lambda® (1l - =X*X)¥*y:
E)-@ Standard Library 12 end VanDerPol:
=7 Modelica 13

- H Blocks -
G- 3 Constants 4] b



Code Outline and Hovering Info

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

File Edit Mavigate Search Project Run  Field Assist  Window Help

f Hg oo+

- J Correck Indentation

L=<J>" |n-ToJ:’6;§:'G'%"J@|‘QJ.J{;JEJ
[ti Modelica Projects B2 | [—| q.:b ¥ =08 absyr.mo &

[
[

[Z-'.j rml2sig

- {Zgy runtime

E.j scripts

Eﬁ test_codegen

- tools

& Vo7

: « [} Absyn.mo 3116 2008-02-04 14:44 krsts
E-8} Absyn 3116 2008-02-04 1%:44 krsta
Eﬂ Algorithm.mo 2932 2007-12-22 22:17 adrpo
« [} Builtin.mo 3585 2008-05-22 07:03 adrpo
gy Ceval.mo 3605 2008-05-27 02:43 adrpo
[ ClassInf.mo 3426 2008-04-23 11:5% kreta

« [ ClassLoader.mo 3123 2003-02-15 05:17 adrpo
@ Codegen.mo 3585 2008-05-22 0703 adrpo
Eﬂ Connect.mo 3534 2008-05-22 06:45 adrpo
Eﬂ Constants.mo 3011 2007-12-22 22:36 adrpo
Eﬂ, Convert.mo 3496 2008-04-23 11:59 krsta

<]

PRR

czze (MATRIH (retrix expll))
loczl list<list<list<ComponentRef>>>» resl;

equation
resl = Util.listListMapi{expll, getCrefFromExp);
raesZ = Util.listFlatteniresl);
res = Util.listFlacteniresZ);
then
res;
case (HRMNEE (stert = el step = SCME (e3) , stocp = e2))
equation
11 = getCrefFromExp (el ;
1z = function getCrefFromExp "£
resl Lo
tened 1
1z =
res 5 . S
input Exp inExp; =
then output list<ComponentRef> cutComponentReflst;
_E.:: algorithm
s=se (RAN outComponentReflst :=matchcontinue inExp
eguatig local
L= ComponentRef cr;
1z =
res = listippend(ll, 1Z);

0= cutline &3 B ow g e X ¥ 50O
= EE\‘ Absyn ﬂ
5 ADD
ALG_ASSIGM{Exp assignCompanent, Exp valug)
ALG_BREAK

[L Problems &3 = Cnnsnle] D,]] Bookmarks] = prog

113 errors, 0 warnings, 0 infos

ALG_CATCH{list<AlgarithmItem > catchBody)

ldentifier Info on

Description =

ALG_EQUALITY{Algorithm equ)

ALG_FAILURE(algorithm equ)

ALG_FOR(Forlterators iterators, list<AlgorithmItem > forBo
ALG_GOTO{String labelMame)
ALG_TF{Exp ifExp, listg

LoorithmItem
ALG_LABEL{String labelNan
ALG_MORETCALL{ComponentRe
ALG_RETURM

ALG_THROW

ALG_TRY (list<AlgorithmItem = tryBody
ALG_WHEN_A{Exp whenstmt, list<Alg

s
|| epmofasam T |

-
C O d e O u t I I n e fo r :en 'y on line| rmldump.mo | OpenModelica tools/rml2mod
:en ;' on line| rmltomod.mo | OpenModelica/tools/rml2mod

- - - - «en '} on line| modrefacto... | OpenModelica/tools/rml2mod

e asy n aV I g atl O n WI th I n en ;' on line| moddurmp.mo | OpenModelica,/tools/rml2mod
:en '}’ on line| rmltomod.mo | OpenModelica/tools,rml 2mod

:en ;' on line| rmitomod.mo | OpenModelica toolsrml 2mod

Modelica files

B % Errors (100 of 113 items)
€ The identifier at start and end are different
€ The identifier at start and end are different
@ The identifier at start and end are different, pa

pa

Hovering

en "' an line rmitomad.mn_ | OnenModelicaftonls frml 2mod

.

|
| 7 e 7




Eclipse Debugging Environment
101 x|
s+ " TYpe

File Edit Mavigate Search Project Run Field Assist  Window Help

| C3 - | |#%-0-%u-|&|S®™s |99 |
J - - o - - J Correct Indentation [ Modelica Bg cfc++ information for
%5 Debug 52 = B ||®a Breakpeints (W= Variables &2 £ [0 | 3 ¥ =B
~ || Name | Value | Declared Type - I I V i I
— El @ p Absyn.Program Absyn.Program a ar a eS
O = 3B R T
i = e i q>| B @ [record] Abzyn, PROGRAM[Z] ({Absyn.Class list, Absyn.Within) :
b E 9 dasses LIST Abszyn, Class list
B @ [0 Absyn. CLASS ({string, bool, boal, boaol, Absyn.R
= "n': OMCD [Modelica Developement Tooling (MCT)] o] . Y & - s v
558 DT ¥ name Ela string
ET  Main thread (stenping) @ partial_ false bool
"= Ve sanatere nes 35, 5P 21, cal $ ol o b Browsing of
Ma!n. a!'us:: I':E;n;jlg : II'I t' ca‘. @ encapsulated_ false bool g
| & Cotpint allnjrq;m\_lnle.d ';Id .:O'CaM' defrr:ij @ restriction L:enum:Absyn.R_MODEL = Absyn,Restriction
M Libinieygwiniiome acipo Eevibpentiodelca by = % body Absyn. FARTS[Z] ((Absyn. ClassPart list, string optio Com IeX d ata
ll—l _>| E @ dassParts LIST Absyn,ClassPart list
= B @ [0] Absyn.PUBLIC[1] ({Absyn ElementItem list) == (Abs
El console 53 |
OMCD [Modelica Devel +Toslng (MDT)] C:bincygmin El 4 contents| LIST Absyn,Elementltem list Stru Ctu res
- easica ‘f:_ve':perl“e—”’ﬂng = Hen e @ [0] | Absyn.ELEMENTITEM[1] | ((Absyn.Element) == (Absyn.Eler
| Gk RE| & & L % comment NONED] string option
;I ¥ info Absyn, INFO[&] ({(string, boal, int, int, int, int) =>
@ within_ Absyn, TOP[D] Absyn, Within |
B % f string string

[+

¥ - "Bla.mo” strin -
e : 4 »f)| = GDB based
& _»|_|g T

[l Bla.mo 2 = O/ 5= outline 33 & % §F e X ¥ 50
“model Elaz - : readSettingsFile(String filePath, Interach’ve.Interach’veSy;I
Integer z[10]; runBackend =3 Boolzan
end Bla; hl

runModparQ == Boolean
serverLoop{Integer inInteqer, Interactive. InteractiveSym
serverLoopCorba(Interactive. InteractiveSymbolTable inlr

K 3

Makefile, omdev. mingw ( Main.mo &3 Interactive.mo 1 Py

) . ) . |
local String =; ;| simcodegen{Absyn.Path inPath 1, SCode.Program inProgr:
equation transformFlatProgram{Absyn.Program p, String filename)
isModelicaFile (£); translateFile(list<String
= == | )
© = Parzer.paxrsze(I); versionfequest
Debug.fprint ("dump”, "\n-——————————""——- Parsed progr ® mport Absyn;

Debug.fcall (" hwiz", DumpGrephviz.dump, pl;

*® import Ceval;

Debug.fcall (" Duwp - dumy Vi :
_e_‘-‘E_-__—cL TowmE . S _TP R v ® import Corba; ~
«| | 3 | | 3

=] Tasks | [21 Problems 53 & Seardq 2 = EW

el

|0 ] ejmorzsm [@ | | 7 e 7 40




OMEdit Debugging Environment

ational Debugger

E)MEdit - Transfo

@ C:/Users/adeas31/AppData Local {Temp/OpenModelica /OMEdit/Debugging. SolverFailure . MonlinearSolver Simulation_info. xml

——— Tutorial 1 - tomorrow at ModProd 2018!

Variables |Sour::e Browser
Variables Browser Defined In Equations Used In Equations C:/Usersfadeas31/Desktop/Debugging.mo
|| Find Variables Index Type Equation Index Type Equation ~ enthalpy computation®;
Case Sensitive Regular Expression - - . Ll=b Parameter
I[ Al ][[ . AJI 1 initial (assignment]) ...” (T0 - Tref] S5I.5pecificHeatCapacity
Expan Collapse 28  parameter (assignment] ...” (TO - Tref) cp=4186 "Cp of the fluid":
= -
Variables Comment Line Locatic * L= 51.MassFlowRate w_pump
. [ M "Mazs flow rate from the
& Storage .. section 120 ChlUsel— » : pump” ;
- Ev Valve coefficient 112 Chlse Variable Operations 128 5I.Pressure pl "Fump
~T0 Tempera..gfluid 118 C\Use Operations discharge pressure';
125 S5I.Pressure p2 "Storage
FT1 Pump di..erature 138 ChlUse tank inlet pressure";
- Tref Referen..utation 124 C\Use 130 SI.Pressure dp_pump
AT 170 P 0 I P i "F'.JIIL'.p dp"'.
1 | 1 | I 131 5I.Pressure dp valwve
Equations "Valve dp";
= 132 Real =grt_dp
EqLiahnns Browser Defines . Depends . "Regularized sgrt(dp)":
Index  Type Equation “ || Variable Vanable 133 5I.5pecificEnthalpy hO
- . "Pump inlet specific
- w -
1 initial {assignment) ...* (TO - Tref) h( cp enthalpy™:
2  initial (assignrnent)...o *y + patm TO 134 5I.5pecificEnthalpy hl
-3 initial (assignment.._pump * 2.0 |2 Tref "Pump discharge specific
. i enthalpy™;
-4  initial (assignmen...ump + patm 135 SI.Power W:
-5 initial (assignment)... Line: 144" 136 5I.Length v(start=40,
L& initial (assignment)..ve = pl - p2 | fixegjtr'.le:l "Beservolr
evel™;
7 initial (residual sgr...5 - dp_valve) : : 137 Real eta(final
=g initial (nenlinear) Equation Operations wnit="1") = (pl -
3 initial {assignment..._pump * 2.0 Operations patm) *w_pump/rho/W "Pump
4 - pump L hvedk hO = <o * Tref efficiency™;
4 initial (assignmen...ump + patm solved: h0 = cp * (T0 - Tref) 138 5I.Temperature T1 "Pump
5 initial  (assignment)... Line: 144") solved: h0 = cp ™ (T0 - Tref) discharge temperature";
L . LEe 51.Time tau=l1l "Time
& initial (assignment)...ve = pl - p2 constant of temperature
7 initial (residual,sgr...5 - dp_valve) zensoxr™;
L9 initial {assignment)..._4(String)#) %'-_3 Eqsatim X
= p pump = pl - patm
F10  initial (assignment...a3 dp©s




Eclipse environment for ModelicaML
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OpenModelica
What is OpenModelica?
The past

OpenModelica Technical Overview
OMC, OMShell, OMNotebook,
OMEdit, ModelicaML

OpenModelica Development Environment
MetaModelica
The Eclipse Environment

OpenModelica Latest Developments (2017-2018)
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Latest Developments (2017-2018) (I)

2017 - 2018 - focus on testing, performance, scalability, bug
fixes, usability

OMC & Clients

Performance & scalability improvements
DAEMode improvements

Automatic parallelization of models

Bug fixes to OMC, OMEdit, FMI

General
Feb 2015 - Feb 2016

20 contributors
797 commits (OMCompiler)

Better testing facilities
Releases 1.11.0, 1.12.0
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Latest Developments (2017-2018) (II)

New Front-End - status

Work is progressing on the new front-end ~70% complete, more
developers are working in parallel (see #4138 on Trac)

10+ times faster, 5+ times less memory consumption (no array
expansions, no expansion of for loops in equations)

The new front-end also brings better support for libraries
Developed in line with MCP-0019: Flattening
Currently around 107 models from MSL 3.2.2 pass the new front-end

New Front-End - remaining work
Overconstrained CG support
Overloaded operators
Vectorization
Some class extends cases
Support for state machines
(Support for MetaModelica)
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Latest Developments (2017-2018) (lII)

OMEdit - better Modelica support

Much more stable OMEdit, a lot of bug fixes and new
usability features

Redeclare and Replaceable Support

OMC: build the inheritance information on Modelica file
loading for fast query API of subtypeof; new query API for
getting components and modifications that include
replaceable elements, Modelica based; use the new front-end
to do instantiation and to get context information for
replaceable modifications and base classes

OMParser: new antl4 based C++ parser for Modelica to parse
the modifications given by the new query API

OMEdit: use OMParser and query API to build a parameter
dialog that include redeclare choices for replaceable and edit
their parameters
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Latest Developments (2017-2018) (1V)

OMC / OMEdit - new API for instance hierarchy editing
Concept testing - work in progress
Use the new front-end to instantiate the Model

Give the instance tree to OMEdit, automatically generated
C++ classes for walking the tree

Allow OMEdit to edit the instance tree directly
Propagate the instance tree edits to the top level class
Build a simulation from the changed instance tree

Julia - OMC interaction
Concept testing - work In progress

Change MetaModelica objects to use Julia structure
https://docs.julialang.org/en/stable/devdocs/object/
already MM objects are very similar to Julia

Benefits
Allow Julia to access the MM objects directly without translation
Write OMC phases in Julia
Maybe use Julia garbage collector instead of Boehm GC
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Thank You!

Questions?

agodya,  yoelundise, sebcoOL1l, lothel, whrawn, nikiwors,
hubert-thiercots petar, perosts Frenkel TUD, Unknown, syeas4é0,
adeas31, ppros reelis576, haklwy Aietmarws levsa, mahgeq730,
xOS5andfe, mohsen, nudfaro; xO2lucpo; florosx, xObhener, xO7simby,
ebr46l, xO8j0ekl, xO8kimpa, Dongliang L, jhare950, x7 7davka,
krsta, edgarliopez, hanke, henjo; wuzhwchen, fbergeros harkaO11,
fmtunomas; blozac, Alexeylebedeys xObklasy, ankar, kafngy, vasaie p;
niemisfo; donida, hkiel, davbr, offo@mathcore.com, Kaie Kubjas;
KOGkyrinos afphe, xObmikbl, leonardolaguna, peflfy, dhedbery, g-
karbe, xOéhenma, abhinnk, azazi, xO2danhe, rrvwsn, x98pelros
mater, g-boza, xO2kagny, 4g-pavgr, xOSandre, yaden, jansilar,
eriemeyers, xOSumel, andsa, lecst; choeger, Arielliebman, frosk,
vawrich, mwalther, mftller, plavber, casella, vitaly, hkiel, jank,
rfranke, mflehmig, cripp2, kbalzeredt; marcharfung, adypo
OpenModelica Project

http://www.OpenModelica.org
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