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What Is OpenModelica? (0)

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

Thank you!
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xO8kimya, x97davka, x98pefro- 3



What Is OpenModelica? (I)

Advanced Interactive Modelica compiler (OMC)
Supports MSL v4.0.0/v3.2.3/master

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/OMJulia/OMMatlab - OpenModelica Python/Julia/Matlab Environment
MDT - an advanced textual environment in Eclipse
OMSimulator - co-simulation of composite models using FMUs or via TLM
OM.jl - Julia-based framework

{if 0MShell - OpenModelica Shell

File Edit View Help
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OpenModelica 1.4.3
Copyright 2002-2006, PELAB, Linkoping Univeraity

press enter.

»> loadModel (Modelica)
true

true

»» simulate (BouncingBall, stopTime=3)
record

resultFile = "BouncingBall res.plt"
end record

»> plot (h)

true File Edit Special

2 ‘ Plot by OpenModelica

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

»» loadFile("C:/OpenModelical.4.3/te=tmodels/BouncingBall.mo")
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http://www.ida.liu.se/%7Eadrpo/mdt/mdt-0.6.8.1/MDT-0.6.8.1-ClassElementsCompletion.JPG

What Is OpenModelica? (1)

Advanced Eclipse-based Development Environment

Modelica Development Tooling (MDT) - started in 2005
Code Assistance, Debugging, Outline & a lot more
Used for OpenModelica development
Used in many OpenModelica Development Courses
Should be 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
http://www.ida.liu.se/%7Eadrpo/mdt/mdt-0.7.0/MDT-0.7.0-HoverInfo-SyntaxHighlight.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

What Is OpenModelica? (lIl)

en-source community services
Website (New) and Support Forum
Source versioning (github.com)
Trac with bug database (->Github)
Development courses

Mailing lists

~
| om Introduction

Home Download Users Developers Events Research

Introduction Latest news and events
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2023-02-06 OpenModel

OPENMODELICA is an open-source Modelica-based' madeling and simulation enviranment intended for industrial
and academic usage. Its long-term development is supported by a non-profit organization - the Open Source
Modelica C rtium (OSMC). An overview journal paper is available and slides about Modelica and OpenModelica.

OpenModelica Project

lica is an open
It long-term sevelopment

The goal with the OpenModelica effort is to create a comprehensive Open Source Modelica modeling, compilation and
simulation environment based on free software distributed in binary and source code form for research, teaching,
and industrial usage. We invite researchers and students, or any interested developer to participate in the project and
cooperate around OpenModelica, tools, and applications.
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What is OpenModelica? (IV

Open-source community services

Extensive testing (unit & library coverage: 80 libraries, 15267 models) with
interactive result comparison. 10+ test servers currently
https://libraries.openmodelica.org/branches/overview-combined.html

Linux (GCC & CLANG), Windows (MinGW GCC & Clang), Mac OS (GCC & Clang)
Platforms: x86, x86 64, ARM, M1, M2
3 runtimes: FMI, C runtime, C++ runtime

~10,449 tests ran on each pull request via Hudson
Automatic nightly builds for Window & Linux & Mac OS
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Tested branches
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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)
40 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, RTE



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 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 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 - 2017 - 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 Roadmap - Past

2018 - 2019 - focus on performance, scalability, bug fixes
OMC & Clients

Performance & scalability improvements
Bug fixes to OMC, OMEdit, FMI

OMSimulator

Combined FMI & TLM support, SSP support
OMEdit GUI support

OMJulia

API to access OpenModelica from Julia

General

From Feb 2018 - Feb 2019

30+ contributors

800 commits (OMCompiler)
969 commits (OMSimulator)
213 commits (OMEdIt)

Releases 1.13.0, 1.13.1, 1.13.2
16



OpenModelica Roadmap - Past

2018 - 2019 - focus on performance, scalability, bug fixes

New Front-End - status

The new front-end ~90% complete, (see #4138 on Trac)

100+ 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 423/424 models from MSL 3.2.3 pass the new front-end
Last year 107/387 models from MSL 3.2.3 passed the new front-end

New Front-End - remaining work
Expandable connectors (add virtual nodes)
Making the backend cooperate with the new way the DAE is produced
Support for state machines
(Support for MetaModelica)

17



OpenModelica Roadmap - Past

2018 - 2019 - focus on performance, scalability, bug fixes

OMEdit - better Modelica support

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

Auto completion support
Support for OMSimulator

Redeclare and Replaceable Support

Waiting for the new front-end to become mature enough so we
don’t frustrate users

18



OpenModelica Roadmap - Past

2019 - 2020 - focus on performance, scalability, bug fixes
OMC & Clients

Performance & scalability improvements
Bug fixes to OMC, OMEdit, FMI

OMSimulator

Combined FMI & TLM support, SSP support
OMEdit GUI support

General

From Feb 2019 - Feb 2020

30+ contributors
929 commits (OpenModelica/OMCompiler/OMEdit)
100 commits (OMSimulator)

Releases 1.13.2, 1.14.1

19



OpenModelica Roadmap - Past

2020 - 2021 - focus on performance, scalability, bug fixes
OMC & Clients

Performance & scalability improvements
Bug fixes to OMC, OMEdit, FMI

First replaceable support in OMEdit

New Fronted by default in 1.16.x

Better FMI export

OMSimulator

Combined FMI & TLM support, SSP support
OMEdit GUI support

General

From Feb 2020 - Feb 2021

33+ contributors
878 commits (OpenModelica/OMCompiler/OMEdit)
139 commits (OMSimulator)

Releases 1.16.x

20



OpenModelica Roadmap - Past

2021 - 2022 - focus on library coverage, mostly Buildings
OMC & Clients

Performance & scalability improvements

Bug fixes and enhancements to OMC, OMEdit, FMI, Runtime, Backend, etc.
Replaceable support in OMEdit

New Fronted by default in 1.16.x in OMEdit, 1.17.x by default in OMC
Some FMI export fixes and enhancements

Fixes and improvements in the C++ runtime - better coverage
https://libraries.openmodelica.org/branches/overview-c++.html

Reimplementation of synchronous features

OMSimulator
Improved SSP support better OMEdit integration

General

From Feb 2021 - Feb 2022

33+ contributors
930 commits (OpenModelica/OMCompiler/OMEdit)
135 commits (OMSimulator)

Releases 1.17.x, 1.18.X 21



https://libraries.openmodelica.org/branches/overview-c++.html

OpenModelica Testing (1)

Testing procedure

Statistics

https://libraries.openmodelica.org/branches/overview-combined.html
Run tests on previous OpenModelica version until 1.12.x

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

65 libraries, 15067 models with interactive result comparison.
10+ dedicated test servers

Linux (GCC & CLANG), Windows (MinGW GCC), Mac OS (GCC)

Platforms: x86, x86_64, ARM, M1, M2

5 runtimes: FMI, C runtime, C++ runtime, oldinst, daeMode

Number of libraries 65
Number of models 15067

Tested branches

Branch

v1.12
vl.13
vl.14
vl.l6
v1.17
v1.18
vl.19
v1.20

Version Build time Execution time # Simulate # Total
OMCompiler v1.12.0-v1.12.0.7+ga21325026  2023-02-04 04:08:09 4 days, 14:22:45 10527 15067
OMCompiler v1.13.2 2023-02-04 06:07:24 2 days, 12:11:50 10708 15067
OMCompiler v1.14.2-v1.14.2.6+g5¢52d52477 2023-02-04 07:14:33 2 days, 15:39:34 10864 15067

OMCompiler v1.16.5-v1.16.5.1+g6adae6a043 2023-02-04 08:24:13 2 days, 14:00:15 10722 15067
OMCompiler v1.17.0-v1.17.0.10+g03f0da6bf5 2023-02-04 09:36:10 2 days, 0:37:58 11394 15067
OMCompiler v1.18.0-v1.18.0.38+ga767{054d8 2023-02-04 10:35:55 2 days, 3:27:06 12121 15067
OMCompiler v1.19.2-v1.19.2.2+g9baf633d57 2023-02-04 11:47:26 2 days, 23:53:41 13104 15055
OMCompiler v1.20.0-v1.20.0.1+g2faf7aa0ca 2023-02-04 12:31:41 2 days, 17:33:18 13088 15055

master OMCompiler v1.21.0-dev.233+geac10d9a03  2023-02-06 03:22:38 2 days, 17:56:59 13151 15067 22
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OpenModelica Testing (1)

2023-02-06 v1.21.0-dev - total 534 - build 533 (99.81%) - sim 522 (97.72%)

Up 1% since last year

Modelica_trunk (master branch)

500 A

—— total (534)

—— frontend (533)

—— backend (531)

—— simcode (531)

—— templates (531)
) —— compile (531)

2001 |4 simulate (522)

| —— verify (477)

400 A

300 A

100 A |

2004

100 A

Modelica_trunk (master branch)

| 500 1

i

|t —

0 T ‘ T T T T 400 1 S jﬁj I
|

300

IS N

—— total (533)

frontend (532)
backend (530)

—— simcode (530)

templates (530)
compile (530)
simulate (519)
verify (480)



OpenModelica Testing (lII)

2023-02-06 v1.21.0-dev - total 597 - build 589 (99%) - sim 580 (97.15%)
Up ~1% since last year 2021

ModelicaTest_trunk (master branch) —— total (586)
frontend (584)

—— backend (581)
—— simcode (581)
—— templates (581)
—— compile (573)

600 A

500 A

— total (597) simulate (560)
200 - frontend (596) — verify (546)
backend (592)
—— simcode (592)
300 - —— templates (592) 2020
—— compile (589) —— total (581)
200 A simulate (580) frontend (579)
—— verify (537) —— backend (576)
—— simcode (576)
100 A 2022 —— templates (575)
—— total (596) —— compile (538)
0 Lronieng ::3?; simulate (516)
T T - - ' ' J — Dbacken —— verify (415)
A0 AD A9 10 N 2L > —— simcode (591)
7’0 1’0 1’0 7’6 7’6 1’0 1’0 —— templates (591)
compile (588)
simulate (577)
verify (550)
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OpenModelica Statistics (1)

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

From Feb 2017 - Feb 2018

20 contributors
794 commits (OMCompiler)

From Feb 2018 - Feb 2019

30+ contributors

800 commits (OMCompiler)
969 commits (OMSimulator)
213 commits (OMEdit)

From Feb 2019 - Feb 2020

30+ contributors

800 commits (OMCompiler)
459 commits (OMSimulator)
213 commits (OMEdit)
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OpenModelica Statistics

Contributions: Commits ¥

Feb 5, 2018 — Feb 3, 2019

Contributions to master, excluding merge commits

100
50
0
1998 2000 2002 2004 2008
#
perost :

320 commits 29,544 ++ 11,752 --

R

)

*
—

2019

September November

@ 385 commits 5,528 ++ 1,383 --

September November 2019

rfranke ¥3
74 commits 2,090 ++ 1,099 --

2008 2010 2012

1 sjoelund
96 commits 3,8

a
A
i

&
f ):"-‘f“\;""“—" "».E‘

March May

Bl wibraun

L] 77 commits 4,847 ++ 3,954 --

March May

hkiel

2014 2016
69 ++ 7,322 --
'
- | il -
July September November
— A it B S -
July September November

31 commits 473 ++ 412 --

#2

— A
2019

#4

2019

#6
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OpenModelica Statistics (llI)

Feb 12, 2019 - Feb 3; 2020 Contributions: Commits »

Contributions to master, excluding merge commits

200 ;
150
100 :
50
0 [ TIPS
2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
i 1
perost 1 w adeas31 2
196 commits 15,583 ++ 5,499 -- 185 commits 256,216 ++ 237,761 --
Iy
-3
f ?’:—;’“\ R
1 - ) s A y N . N
LU, =y N J— i o . A i 5.\_‘_“‘ e "‘"‘f"'ﬁ"‘—‘:\-...—‘-g’l'ﬁ’"ﬁ._ tghb-.—&’-“' H—ﬁ:?" N
March June September December March June September December

1 sjoelund %2 # adrpo #4

175 commits 31,182 ++ 37,645 -- 124 commits 214,824 ++ 197,720 --

A
£
)
b
R
A d A )
P R o R y -~ = A e e o . el
March June September December March June September December
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OpenModelica Statistics (1V)

Contributions: Commits =

Feb 3, 2020 - Feb 1, 2021

Contributions to master, excluding merge commits

200
150
100
50 |
i
2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
perost # m OpenModelica-Hudson #2
173 commits 57,347 ++ 68228 147 commits 141 ++ 141
10 10
| km aaaiiia
March June Seplember December March June September December
ﬂ adeas31 #3 o adrpo 4
108 commits 20,791 ++ 18229-- 95 commits 449,449 ++ 18274 --
10

March June September December

8

o

sjoelund
71 commits 869,332 ++ 7.561

A AL.LL._

March June September December

3
(=21

™) AnHeuermann

== 70commits 10874 ++ 5635
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Jan 31, 2021 — Jan 30, 2022 Contributions: Commits ~

[ ] [ ]
Contributions to master, excluding merge commits and bet accounts O M S t at I S t I C S (V)

200 i ! U =2
.. |Jan 31, 2021 -Jan 30, 2022 Contibutions: Commits
150
560 i ] Contributions to master, exc!udmg merge commits and bot accounts
50 :
'______5 200
2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 202
150
100
. perost il #& mahge g
207 commits 37321 ++ 28,682 — 167 commits 58,011 ++ 10,185 — 50
- 2002 2004 2006 2008 2010 2m2 2014 2016 2018 2020
10
] 2 #
b A perost 1 4 mahge -
207 commits 37,321 ++ 28,682 167 commits - 58017 ++ 10,185
February May August November February May August November
@ adeas31 i rfranke i 10 10
151 commits 12622 ++ 19,334 — B9.commits 154,320 ++ 152,233
10 10 February May August MNovembear February May August November
,‘m s A
February May August November February May August November @ adeas3 1 #3 rfran ke #4
151 commits 12,622 ++ 19334 B9 commits 154320 ++ 152,233
o sjoelund #5 ’ adrpo #6
73 commits 5,391 ++ 3,592 -- g 41 commits 54138 ++ 1,263 -
10 10
10 10
a
. February May August November February May August Novemnber
February May August November February May August November
‘3‘ OpenModelica-Hudson w AnHeuermann izl

39 commits 39 ++ 39— 39 commits 15811 ++ 2,361 —

February May August November February May August November



Jan 30, 2022 - Feb 6, 2023

Contributions to master, ¢

200
150
100
50
o
1002 Jaoe
perost

212 commits AL1T0 ¢4

February May Augusl Novemiber February February May
@ adeas31 3 kabdelhak
141 comemits. 1 o 5 G
10
5
a A s
Fabruary May August November Fobruary Fobruary
AnHeuermann £t . phannebohm
E0commits 5153 ++ 120 5
10

A .A-.AA.A_

Fobruary Iy

0 sjoelund
39 commits 5309 44

-

February May

@ casella

% and bot accounts

006 2008 2070 012 2014

August Movembar February February Maxy

016

ol Q adrpo
2.282 26 commits. 541 #+

10

WL la . ..

Movember February February May

— F_ v 5

L] . arun368s

.

Contributions Commits ~
8 2070 L
#2
1.9
10
Augusl Movember Feabruar

‘.‘A...MAM

August Movember Febmar

#5

10

AR LAk s

August MNovember Februar
L]
10
A _ax .
August Movember  Februar
1,080 #
10

Jan 30, 2022 - Feb 6, 2023

OM Statistics (

Contributions to master, excluding merge commits and bot accounts

2018 2019

. arun3688
35 comwruts 29540 ++ 130

A

Febmary May August

O sjoelund
Zcommits 344

5
A
February May August
AnHeuermann
2 commi 43 297 -
5
A
Fatwuary May August

2020 2021 2022 2023

# lochel #2

20 commits 2817 44 422

b

as ad A
November February February May August Movember February
3 * #4
3 , mahge
ﬁ 2commits 44+ 3
5

‘ F S A

November February February May August November February
= Q adrpo %6
v 1commit 3++ 0-
5
A A
Movesmitssr February  Fetwuary May August Movember Fabruary



OpenModelica
What is OpenModelica?
The past

OpenModelica Technical Overview

OMC, OMShell, OMNotebook, OMEdit,
ModelicaML, OMSimulator, OMPython,
OMJulia, OMMatlab

OpenModelica Development Environment
MetaModelica
The Eclipse Environment (MDT)

OpenModelica Latest Developments (2021-2022)
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OMShell & OMNotebook

{ffi OMShell - OpenModelica Shell o [ 4 Bl ovmiot=banic Dettk it =lolx
File Edit Cel Format Insert Window Help

Fle Edit View Help Version 2007-06-20 }j
st 2R S 2|0 i
Modelica Edition
OpenModelica 1.4.3 = D rMOdeIIca
Copyright 2002-2006, PELLE, Linkoping University
Copyright: (¢) Linkdping University, PELAB, 2003-2007, Wiley-IEEE Press, -|
Modelica Assoc P S — =0 %

To get help on using OMShell and OpenModelica, type "help ()" and E6t (Pl gomat jraert yindow tep

!

Contact: Openh

ool Van der Pol Model

Peter Fritzson@

»» loadModel (Modelica) =
True DrModelica Aut This example describes a Van der Pol oscillator. Notice that here the keyword model 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
Sandehn,lPeter 1 constant lanbda, which is a so-called smuat The keyweord specilies that the vaiable is
»» lpadfile . "o SomenModelical. 4.3/ ez models/BouncingBall .mo” } DrModelica Aut rmsmﬂrdmgn x!n!d:m'mlﬂm,hmr.'mhm'e:f..\“.\haeiiﬂﬁ:.'l.!edhafme:\nm_mb!r.\'emnms. Finally, thers is an
= = . . equation section starting with the keyword equation, contaming two nmstually dependent equations that define the
true This DrModelic dynannics of the nrodel
language as we
simulation. It is I STTET PR
e s . J— —21 model VanDerPol Van der Pol cscillator model
> simulate (BouncingBall, stopTime=3) Peter Fritzson: ¥sal x{start = 1);
record Modelica” (200 =
1 parameter feal lambda = 0.3;
resultFile = "BouncingBall res.plt" examples and e equation
- - B Most of the text der (x) = yi
end record f dar (y) = = % + lambda*(l = w¥u)*y;

end VanDerPal;

dpid| | Deeeocon]

»>» plot (k) ]

File Edit Special 1 Getting Sta 1 Simulation of Van der Pol
true L
~ To ilhistrate the behmior of the model, we give 8 command o simuilate the Van der Pol oscillator during 2% seconds
Plot by OpenModelica IMPORTANT startng at time 0.
- T T T T T T - If you end a cor = . = 1
1.0 h = . simulace (FanDerPel, startTime=0, stopTime=23 |};
returned in an o —
| | change the direc Do  poremeic gl N
0 the cd() comma : y
plotParametric| x, ¥ );
06 ]
Plot by Openiodelica
041 1 ==
1
n2f 1 \
0
y =
00p I I 1 | I 1 1 Ready 4




OMEdit- OpenModelica Connection Editor

uﬁ OMEdit - OpenModelica Connection Editor - [} x
Eile Edit View Simulation FMI Export Debug OMSimulator Git JTools Help

FTeHBR Heee \OHOTHE <= H- OGE I*ed5 ¥~ = <1 9 & P 'L O9
Libraries Browser # x d& DoublePendulum a
Filter Classes L Il-l,ﬁgo Writable Model Diagram View Modelica.Mechanics.MultiBody.Examples.Elementary.DoublePendulum | E:/OpenModelica-v1.14.0-d.. mentary/DoublePendulum.mo | [
Libraries . "

:'I-IEOpenModelica
:1-0 ModelicaReference
:+ ModelicaServices
:+|"| Complex

:—“‘-‘ Modelica

+8 UsersGuide

+ - Blocks

+ - ComplexBlocks —LE
+ - StateGraph -
+  Electrical

+ 5 Magnetic
=5 Meghanics Y& WDrH_ .
. boxBodyl boxBody2
LI UsersGuide vy - r={0.5, 0, 0} r={0.5, 0, 0}
|+ World 4 n={0,0,1} o n={0, 0, 1} o
|=* Examples x
=* Elementa
* DoublePenduluminitTip
* ForceAndTorgue
* FreeBody
* InitSpringConstant
* LineForceWithTwoMasses
* Pendulum
* PendulumWithSpringDamper
* PointGravity
* PointGravityWithPointMasses
+* PointGravityWithPointMasses2
* SpringDamperSystem
* SpringMassSystem
* SpringWithMass o
* ThreeSprings
* RollingWheel Messages Browser =
* RollingWheelSetDriving All Naotifications Warnings Errors
* RollingWheelSetPulling
* HeatlLosses
* UserDefinedGravityField
* Surfaces
+* Utilities
+* Loops

+* Rotational3DEffects
+* Constraints
+* Systems

|+, Forces i 33
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The OMC Compiler

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

Automatically generated API that can be used from QT
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OpenModelica
What is OpenModelica?
The past and present

OpenModelica Technical Overview

OMC, OMShell, OMNotebook, OMEdit,
ModelicaML, OMSimulator, OMPython,
OMJulia, OMMatlab

OpenModelica Development Environment
MetaModelica
The Eclipse Environment

OpenModelica Latest Developments (2019-2020)
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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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MDT - Creating Modelica projects (I)

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

New Alt+Shift+N  * Create a Modelica project
Open File... Create a Modelica project in the workspace,
4 Modelica Packalje
Close ZEklH-F4 Modelica I
: ndelica Class
lase Al ChelH-ShiftHF4 N Project name: I demol
[_*] Folder
R k|5 % Fie
W Save s
s Createfa new Modelica project,
Wil Chrl+shift+5 [ Exampie.. el
Rewverk L= 1 Other. ..
1 Wizards:
[Mave. ..
Rename... &
Refresh F5
Convert Line Delimiters To k
ol Pt bt +F
Switch Workspace. ..
e Trnert

#-[= Plug-n Development
; = Simple

(2= Web

; [~ Examples

< Back Mexk = | |:

Creation of Modelica
projects using

WI Z a rd S = Back IP\hE.xTI Finish Cancel |

T
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Creating Modelica projects (ll)

= Modelica - Eclipse SDK

File Edit Refactor Mawigate Search Project Run  Window Help
| T3~ JFJ‘%*J@J@'“J;E:BU;EJ S

=9
= o

----- [X] .project

=-m Standard Library

= B Modelica
=- EE‘ Blocks

-} Continuous
-4 Discrete
- Interfaces

-3 Logical
- Math

- Monlinear
- Sources
- Types
Constants
Electrical

EE Analog

-4 Basic
-} Examples
E-83 Ideal

- Modelica project
F-H3 Semiconductors ”[3_ Problems 52

- Sensors
EE Sources 0 errors, 0 warnings, 0 infos

Icons | Description

I+

[1]
I_I I_I
|I| HHEE. H'"H'"H"'H"'H'"H"'H'"H

LIsersGuide 38

=B
-
=B Mechanln:s
-
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Creating Modelica packages

&= Modelica - Eclipse SDK

|Fi|E Edit Refactor Mavigate Search Project Run  Window Help

Mew Alt+shift+y  » ™ Project...

= Modelica - Eclipse SDK

File Edit Refactor Mavigate Search Project Run

Jcs-GIe e |8 )9 |5

Cpen File. .. = Iflﬁ —
Zlose Zhp|+F4 i
_ ndelica Class = Iﬁ
Close &l CEE - ShifEE - H MyPackage
Folder N . package.mo
. Sae Zhp|+5 File - |X] .project
| R (-2 Standard Library
e Example \ E|EE|‘ Modelica
| e (ZEr]4-Shift+ -3 Blocks
Rewvert -t R | [--F3 Continuous
& New Modelica Package x|
Mowe..,
Modelica Package T2
Bename, ..
Create a new Modelica package.
Refresh
Convert Line Delimiters To
Source folder: ||:|en'n:| Browse, ..

ol Frint...

Creation of Modelica

packages using
wizards

Package: | Browse. /!
y 4
Mame: | MyPackage /

Description: | & Modelica Package|

[ is encapsulated padkage

q

Finish I Cancel
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Creating Modelica classes

&= Modelica - Eclipse SDK

File Edit Refactor Mawvigate Search Project Run Window Help

& Modelica - MyClass.mo - Eclipse SDK

File Edit Refactor Mavigate Search Project Run  Window Help

. |5 - Jr Q-8 |# [R88 [eoE- 0 -
™1 - - E . -
| | |- |8 |+ | 888 [w o = B 5 oo 5
M\- = ﬁ}( EITﬁ- demo 1 within MyPackage:
E| EE} MyPackage 2
=- Tﬁ, demo H El . MyClass.mo F-model MyClass
. ; MyClass a
: ..... 1] o | .prcnject 6
E| E‘ﬁ E|E.,, Standard Library - .
£1-f 9% Delets H Modelica Package =8 Moceic ond HyCrass;
. £~ 83 Blocks
EC Ruild Project (. Modelica Class . B~ H} Continuous
I g:] Dlscrete
Refresh I_ilr Falder [
: & New Modelica Class x|
Dpen Project % File
Close Project Modelica Class —
Create a new Modelica dass. <|. - a
. a3 Home —
¥ G0 Back
Source folder: ||:Iem|:|,'T~'1yF'ackage Browse. .. |
. Go Into
C Package: | MyPackage Browse..,
Team 4
Mame: | MyClass
Restriction: Imu:n:IEI bl I
Modifiers: [ indude initial equation blodk

Creation of Modelica

classes, models, etc,
using wizards

[T iz 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 FRun  Window Help

JL={_|>" QJFJ%'JJJ‘QJQQQJ@‘?' 'JEnrrectIndenEﬁnn

f@ Modelica Pro... &3 = | F MyClass.mo package.mo = q]
El'[ﬁ- demo - 1 // Van der Pol model ;I
El-Hf MyPackage 2
E| MyClass.mo ITmodel VanDerPol "Van der Pol oscillator model™
d:*_.-'class 2 Eeal x(start = 1)
M| package.mo Eeal vy(startc = 1):
EI 'l.n'anDerPnI.mnl !;ua.ra.meter Real lambda = 0.3;
= : IL':HDEFPD 7 parameter Real & = Modelica.Constants.e;
...... e ) _
______ o lambda g eqoation
______ o x 9 der (X} = y:
______ oy der(y) = — % 4+ lambda® (1 - =x¥X)*y;
_____ ¥| .project end VanDerPol:
- Ek Standard Library -
ElEE Modelica
-8 Blocks
-} Constants C d 1 f
o Hem ode Browsing for
H-£¢ Icons - - = h'
E-8 Math easy nawgatlon within
-H3 Matrices A =
i i Modelica files.
- asin (T :
or e ||[IE problems 22 Automatic update on
- 0 errars, 0 warnings, 0 infos -
atan? o
..... baselco |Descri|:ltir.:ar1 flle Save-
I
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Error detection (1)

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

File Edit Refactor Mavigate Search Project Runm  Window Help

J i J v J @ - J = J = J £ 51 £ J ¥o 2o, ~ J arrect Indentation | [ Modelica &4 Java

r@ Modelica Pro,.. 2 = 8| f MyClass.mo package.mo ( VanDerPol.mo  £3 =8|
=122 demo | 1 |// Van der Pol model alm
=-H MyPackage 2
E‘ MyClass.mo 3=model VanDerPol "Van der Pol oscillator model™
o MyClass - Bezl x=(startc = 1);
o package.mo 5 Eeal wvistart = 1);
EI--- VanDerPol.mo E & arameter Real lambda = 0.3; -
= P 'I.-:nzerF'cll 7 parameter Beal e = Modelica.Constants.e;
______ o x Z egnation
...... oy 9 der(x) = vy:
_____ W] .project 10 der(y) = - x + lambda® (|l - =x*xX)*y;
]-m, Standard Library 11 end VanDerPol:
=3 Modelica 12
-3 Blocks
- H3 Constants -
EE‘ Electrical ] _pIJ
Icons
8 v )
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 42




Error detection (Il)
R

File Edit Refactor Mavigate Search Project Run  Window Help

fos- ol | r]3-0-%- ]85 |5 | corecindentaton | 3553 =&~ - (| 5 Modeliz "

£ T T
[F*% Modelica Projects &3 = B Absyn.mo X = B
E‘E’ Compiler ;I £3 public AI.
[E, absyn_builder 70 wuniontype Program "- Programs, the top level construct =
: 7= doc 71 L program is simply & list of class definitions declared at top
2= modpar T2 lewvel in the source file, combined with & within statement that
. 3 indicates the hieracticel position of the program.
= omc_debug : Lnds e Rl toed LES -t
= omc_release =
H = report - record PROGRAEM
Ta list«=Class>» classes "classes ; List of classes™ ;
== rml2mmao
I7si Eil 77 Withi within "within ; Within statement" ;
H-(= rmisig 7% end DROGRAM;
= runtime g hal
{&= scripts 4 b
= test_codegen = =
H-[= tocls Problems | Error Log I/E Console &3 % | ENA: | = E-rf-70
H- (= VCT <terminated = OMDev-MINGW-OpenModelicaBuilder [Program] c:\OMDewv\tools\msysthinimake. exe
winruntime cp -p ../fStetic.mo Static.mo :I

Absyn.mo cp -p --/SimCodegen.mo SimCodegen.mo
Algorithrm.mo cp —p --/Values.mo Values.mo

Builtin.mo cp -p --/8ystem.mo System.mo

Ceval.mo So/OMDev/ ftools/rml /bin/rmle —v —-We,-03 —c Lbsyn._mo
ClassInf.mo "fe/OMDev/ ftools/rml/ fbin/rml™ -Eplein Ebsyn._mo
ClassLoader.mo Ehsyn.mo:-77.5-77.9 Error: unbound type constructor Withi
Codegen.mo Error: StaticElsborstionError
Connect.mo make[Z]: Leaving directory ~/c/bin
make[l]: Leaving directory "“Jo/bin/c

make[Z]: *** [Rbsyn.h] Error 1

E:Eg_?_lm make[l]: **+ [ome_relesse] Erzor 2 Semantic error

make: *** [omc] Error 2
DAELow.mo

Detus o | | detection on
= compilation

Corba.mo

IEEEEEEEEEEEEE)
1
4
4
a1
]




Code assistance (1)

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

Jfﬁ'[E']QJFJ%'JjJQJQQQJﬁQ:" 'JCnrrectIndenEﬁnn b

3 Ty o
[F* Modelica Pro... &3 = O MyClass.mo package.mo anDerPol.mo X
EI[& demo = 1 // Van der Pol model
=83 MyPackage 2
E| MyClass.mo 3-model VanDerPol "Van der Pol oscillator model®
o MyClass a import Modelica.
o package.mao 5 Eeal x(start = 1 3 Blocks
=[] VanDerPol.mo _ -
- 6 Eeal y(start = 1 EE‘CDnstanE
=% vanDerPol
o e parameter Eeal 1 B3 Electrical
______ o lambda 8 parameter Real e EE‘I::Dns
______ o x 2 eqmation £ Math
...... oy —' der (x) = B Mechanics
----- |X] .project - der(y) = - x + 1 B slunits
EIE'E Standard LitlFEIF'!.I' 12 end VanDerPol: H}USEFSGL"E'E
=1-HF Modelica 13
EE Blocks
-} Constants K
#-H3} Electrical r
--H3 Icons [ Problems &3
EIEEl Math 0 errors, 0 warnings, 0 infos
: EE Matrices | Description
Code Assi
L~ ode Assistance on

Imports

a4



Code assistance (ll)
1o/ x]

File Edit Refactor Mavigate Search Project Run  Window Help

J Ci~ B & J {4 J‘% g J = J % J:; £1 £1 J’i‘{]:l =0 T J Correct Indentation i | B Modelica &4 Java

-,

f@ Modelica Pro... &4 = EP f MyClass.ma package.mo |
=124 demo - 1 |// Van der Pol model ;I_
ElEE MyPackage 2
E| MyClass.mo 3Zmodel VanDerPol "Van der Pol oscillator model™
P MyClass - import Modelica.Math;
o package.mo g Real x(start = 1);
El vanDerFol.ma & Real yistart = 1);
- L 'I.-:nzerF'l:uI T parameter Real lambda = 0.3;
8 parameter Eeal e = Modelica.Constants.
------ @ lambda i
______ o x 2 eqomation o
...... oy 10 der(zx) = y: o DR
_____ X] .project 11 der(y) = - x + lambda* (1l - X¥*X)*y: o a
- Standard Library 12 end VanDerPol:
= f3 Modelica 13
&-88 Blocks
EE Constants i
#- 3 Electrical -
--H3 Icons [£/ Problems &3
ElEE Math 0 errors, 0 warnings, 0 infos
E EE‘ Matrices | Description Resource | In Folder | Location |
[+ |~ acos
- ARin

Code Assistance on

assignments
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& Modelica - VanDerPol.mo - Eclipse SDK

Code assistance (lll)

File Edit Refactor

IcS5~Ha e |- 8|2 |80808 |0 -

Mavigate

Search

Project Run  Window Help

™ J Correct Indentation

=10l x|

El MyClass.mo
- MyClass
P package.ma
VanDerPol.mo
B /| VanDerPol

[X] .project

=, Standard Library

=83 Modelica

7 F3 Blocks
-8 Constants
-3 Electrical

-4 Icons
- Math

- f3 Matrices
#- - acos

-
i
>

19

[T e 1 &y Ln

[T L B

“model VanDerPol

nyy

ﬁ| I Modelica ﬁJJava

Jan der Pol ocscillator model™

import Modelica.Math;

Eeal =x®(=tartc
Eeal y(=tart

parameter Real

= 1);

1):
lambda = 0.3;

parameter Eeal e = Modelica.Constants.e:;

equation
der(x) = vyr

¥ = Modelica.Math.=sin|
deri(y) = — x + lambda* (1l - X*X)*vy:

end VanDerFol;

[T

Feal sin{5L.Angle U} |

‘ Ty “

(% Modelica Pra... 532 = O MyClass.ma package.mo “YanDerPol.mo X B

E|'[£, demo = f Wan der Pol model =
=3 MyPackage

i

=
[L Problems &3

0 errors, 0 warnings, 0 infos

-
—+ — = E
=

| Description

| In Folder

| Location |

Code Assistance on

function calls
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& Modelica - VanDerPol.mo - Eclipse SDK

File Edit Refactor Mavigate Search

Ics-Ble e -] E

Code indentation

=10l x|

Project Run  Window Help

|# |88 |xo-

- J CurrectIndenEﬁun|

-~

-

Ej?| [ Modelica gyJa'u'E

package.mo B

xl'ﬂji Modelica Pro... &3 = 5[ MyClass.mo
=122 demo = 1
El-H3 MyPackage 2
= [ MyClass.mo 3
[ MyClass g

package.mo
|- [ VanDerPol.mo
B[+ VanDerPal

LN

m

¢ Van der Pol model

model VanDerPol
import Modeli

[

der Pol oscillator model™

e J Correctlndenmﬁon|

P
MyClass.mo

=10l x|

package.mo & *VanDerPol.mo X

MyClass.mo

By | B Modelica E:;qi',JJava

-

8

1 " WVan der Pol model
2

model VanDerPol "Van der Pol oscillator model™

-

e MyClass

package.mo

= v VanDerPaol.ma

VanDerPol

1 &y n

..... X .project

===, Standard Library

= E3 Modelica
- H3 Blocks
EE‘ Constants

[T T I & ]

[ =

Lu

import Modelica.Math;

1) ;
lambda = 0.3;

e = Modelica.Constants.

der(v) = - x 4+ lambda¥* (1 - x¥*x)¥*vy;
end VanDerPol;

Kl




= Modelica - OpenModelicafCompiler /Absyn.mo - Eclipse SDK

File Edit Mavigate Search Project Run  Field Assist

Window

Help

Code Outline and Hovering Info

=gl x|

T o= | B, J @ -Q - J &\| 4 J a2 J @ J =] J - - - - JCu:urrect Indentation i B cic++ »
"« '
[ Modelica Projects &3 | = <~}:D ¥ =0 Absyn.mo 23 =8
ﬁ‘ rmi2sig ;I cagse (MATRIX (matrix = expll)) :I
% runtime _I loczl list<list<list<ComponentRef>>> resl;
% scripts equation st 1 N . I )
resl = Util.listlistMap (expll, getCrefFromExp);
%‘ test_codegen resZ = Ucil.listFlatteniresl);
-y tc'c'ls res = Uril.listFlatten(resZ);
% VC7 then
E||L—~E, Absyn.mo 3116 2005-02-04 14:44 krsta res;
EEi Abesyn 3116 2008-02-04 14144 krsta case (RANGE (stert = el,step = SCME(e3),stop = ei))
IEE, Algarithm.mo 2992 2007-12-22 22:17 adrpo eguation
[ [ Builtin.mo 3585 2008-05-2207:03 adrpo 11 = gecCzeffromixp(ell;
@ Ceval.mo 3605 2008-05-27 02:48 adrpo 12 I function getCrefFromSxp "I
H res — -
Eﬂ, ClassInf.mo 3496 2003-04-23 11:59 krsta e
E\E, ClassLoader.mo 3183 2008-02-15 05:17 adrpo S
@ Codegen.mo 3585 2008-05-22 07:03 adrpo then izi:}it;:pist:ifil;“nentle—'b- cutComponentRefLlst; -
IEE, Connect.mo 3534 2008-05-22 06:45 adrpo res; ‘l;“rjf.th:f T T oTTTTTET e
IL_‘EI Constants.mo 3011 2007-12-22 22:38 adrpo m=Ee :R:__ﬂ cutComponentReflst :=matchcontinue inZxp
E.E, Convert.mo 3496 2008-04-23 11:5% krsta - equaticl o9
1| I 4 ii‘ : ComponentRel cr;
S g = 14g+Rrrend i -
B= outline &2 % w & e ¥ ¥ =0 res = listippend(1ll, 1Z); _
LTS
E B absyn ﬂ 1| L4
H .DD ‘T <
A . . [E_\ Problems &3 = Consnle} E],]] Bookmarks} i Prog =8
ALG_ASSIGMN{Exp assignCompanent, Exp value) - -
Identifier Info on
ALG_CATCH{ist<Algorithmltem » catchBady) Description = =
ALG_EQUALITY {Algorithm equ) Bl k= Erors (100 of 113 items) | |
ALG_FAILURE’AIgDriﬂ'nm equ) @ The identifier at start and end are different | | r = n
- u i . . -
ALG_FOR{Forlterators iterators, list<AlgorithmItems forBo g The fdentfﬁer at start and end are dffferent Ove I g
ALG_GOTO(String labelName) The identifier at start and end are different, pa
ALG_IF{Exp ifExp, list<algorithmItem = pa
ALG LA\BELfString labelran ( Od e O u tI I n e fo r «en 'y on line | rmldump.mo | OpenMadelicatools frml 2mod
ALG_r-lOREFCALL’ComponentRe :en ;' on line| rmltomod. mo | OpenModelica /tools,/rml 2mod
—_ \ N N
ALC BETURN - - - - «en ;' on line| modrefacto... | OpenModelica;/tools/rml 2mod
e - :en ;' on line| moddump.mao | OpenModelica/toals,rml 2maod
ALG_THROW t th =ran /oo
ALG_TRY{list<AlgarithmItem = tryBady e aSy n a'VI g a’ I O n WI I n :en ;' on line| rmltomod.mo | OpenModelica /tools/rml 2mod
- \ - ¥ ' . a 1 i
SR\ Jclica files =1 el mfomain Jopmttebdofochimiad .
[ af | -5’4_M of 254 | | {7l Ctri Contrib (Bottom) g




Eclipse Debugging Environment

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

File Edit Mavigate Search Project Run Field Assist

- J Correct Indentation

Window Help

LONG [$-0-Q-|&(B® |30

=10l x]

& | %5 Debug =

E Maodelica % CiC++

Type
Information for

%5 Debug 22 = B || % Breakpaints (W= Variables &3 £ = | 3 = =0
= || Mame I Value I Dedared Type - I I - b I
—_ E s p Absyn.Program Absyn.Program a Var I a eS
4 2R RT E % [record] Absyn.PROGRAM[Z] ((Absyn.Class list, Absyn. Withir) :
i [Fl % classes LIST Abszyn.Class list
= "ﬁ: OMCD [Modelica Developement Tooling (MCT)] = @ [ ;I'a\bst,'n.CLASS[?] ((s.tring. bool, bool, bodl, Absyn.R
558 DT ¥ name Ela string
E‘ o 5 e . . @ partial_ false boal
E|---u]§ Tln th.read \steppn.'ug,-. : . : @ final_ false bool B - f
i Ma?n.tra!'usléteFlIe LA ca[l. @ encapsulated_ false bool rOWSI n g O
. lMam:mlaln (Ilnle: g1gll Spf 9 call: EXt?rr:’l @ restriction 1:enum:Absyn.R_MODEL  Absyn.Restriction
»d Cilbinleyguinthome adrpo\dev|OpenMadeiica bl = % body Absyn.PARTS[Z] ((Absyn ClassPart list, string optio CO m I e X d at a
il—l _'I Fl @ dassParts LIST Absyn.ClassPart list p
E console 53 = H B @ [0] Absyn. PUELIC[1] ({Absyn.ElementItem list) == (Abs
_ - e — E @ contents| LIST Absyn, ElementTtem list St ru Ctu res
Llies D'_E_VEIDDementTDDI'”g [Tm C'H'bf{lfyg"'“l‘ @ [0]  Absyn.ELEMENTITEM[1] | ({absyn.Element) == (Absyn.Eler
| c® EEIE@| ] = - LT # comment NOME[D] string option
;I @ info Absyn, INFO[&E] ({string, bool, int, int, int, int) ==
@ within_ Absyn, TOP[D] Absyn, Within |
B @ f string string
& = "Bla.mo" string _ILI
‘ ' GDB based
Zhsyn. Program =
. L
i oL »
Bla.mo 3 = B8 EE Outline &3 laz LY -{“" w X Y 7O
“model Bla - ; readSettingsFile{String filePath, Interacti'-.-'e.Interacti'-.-'esvr';l
Integer z[101; runBackendQ => Boolean
illd Bla; = i runModpar == Boolean
serverLoop{Integer inInteqger, Interactive. InteractiveSym
Makefile.omdev. mingw ( Main.mo 52 Interactive.mo 1 y serverLoopCorba(Interactive. InteractiveSymbolTable inlr
loczl String =: ;| simcodegen{Absyn.Path inPath 1, SCode.Program inProar:
equation transformFlatProgram(Absyn.Program p, String filename)
isMeodelicaFile (£); translateFilefist<String
o versionRequest
B < Parsed progr * import Absyn;
Debug.fcall (" phviz"™, DumpGraphviz_dump, p); ® import Ceval;
Debug. ?'call (" 2" .DLLT.p Ldump, pls - ® import Carba; -
4] Do LI_I 4] | LI_I
\‘é, Tasks [Z_, Problems 3 & Seardﬂ }—:D V= Eq
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OMEdit Debugging Environment

ational Debugger

E)MEdit - Transfo

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

&

Variables

|Sour::e Browser

C:/Usersfadeas31/Desktop/Debugging.mo

== Tutorial 1 - tomorrow at ModProd 2022!

Variables Browser Defined In Equations Used In Equations
|| Find varisbles Index Type Equation Index Type Equation
Ip Case Sensitive [Regular Expression v] tl initial (assignment) ..." (TO - Tref)
[ Expand Al “ Collapse Al l 28 parameter (assignment) ..* (TO - Tref)
Variables Comment Line Locatic *
A Storage ... section 120 C:\USEI'-'
- kv Valve coefficient 112 Ci\Use (el oiiial i
- T0 Tempera..g fluid 118  Ch\Use L[=cs
FT1 Pump di..erature 138 ChlUse
- Tref Referen...utation 124 ChlUser
[ Tf 1 11? i
Equations
Equations Browser Defines Depends
Index Type Equation “ || Variable : Vanable :
1 initial {assignment) ...* (TO - Tref) h( cp
-2 initial (assignment)...o0 * y + patm TO
-3 initial (assignment..._pump * 2.0 |z Tref
-4  initial (assignmen...ump + patm
-5 initial (assignment)... Line: 144"
-G initial (assignment)..ve = pl - p2 [
7 initial (residual sgr...5 - dp_valve)
58 intiall  (nonlinear) e
3 initial (assignment..._pump * 2.0 LS
4 initial (assignmen...ump + patm tsDIVEd: h0 = cp ™ (T0 - Tref)
5 initial  (assignment)... Line: 144") solved: h0 = cp * (TO - Tref]
& initial (assignment)...ve = pl - p2
7 initial (residual,sgr...5 - dp_valve)
-9 initial (assignment)..._4{5tring)#)
F10  initial (assignment...a3

enthalpy computation™;

126 parameter
S5I.5pecificHeatCapacity
cp=4186 "Cp of the fluid"™:

12 5I1.MassFlowRate w_pump
"Maz=z flow rate from the

punp™ ;

124 5I.Pressure pl "Pump
discharge pressure™;
125 S5I.Pressure p2 "Storage

tank inlet pressure";
130 5I.Pressure dp pump
"Pump dp™:
5I.Pressure dp valwve

"Valwve dp"™:

Real =grt_dp

"Regularized s=sgrti(dp)”:

S5I.5pecificEnthalpy hO

"Pump inlet specific

enthalpy™:

134 EI.SpecificEnthalpy hl
"Pump discharge specific
enthalpy™;

1L 51.Power W;

136 S5I.Length y(start=40,
fixed=true) "Reserwvoir
level™;

13 Eeal eta(final
'lJI'lit.:"l":l = (pl —
patm) *w_pump,/rho/W "Fump
efficiency™;

138 51.Temperature T1
discharge temperature”;

LEe 51.Time tau=l1l "Time
constant of temperature
sensaxr™;

140 equation

141 dp pump = pl - patm

dp".:

" Bamp




Eclipse environment for ModelicaML

(1) system Modeling with ModelicaML

@Mudeli:a Code Generation
N m a i
. 1 1 " <3 —
| PR | —— R ~
| '._,-:"_Pl\_r' & r —

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

OpenModelica Technical Overview

OMC, OMShell, OMNotebook, OMEdit,
ModelicaML, OMSimulator, OMPython,
OMJulia, OMMatlab

OpenModelica Development Environment
MetaModelica
The Eclipse Environment (MDT)

OpenModelica Latest Developments (2022-2023)



Latest Developments (2022-2023) (1)

2022 - 2023 - focus on coverage, GUI, Package Manager
OMC & Clients & OMSimulator

Performance & scalability improvements
Bug fixes and enhancements to OMC, OMEdit, FMI, Runtime, Backend, etc.
FMI export fixes and enhancements

Better coverage
https://libraries.openmodelica.org/branches/overview.html

New APl in OMEdit based on the new frontend (DFD Bosch, DFD LBL)
New Backend improvements

Improved SSP support in OMSimulator and better OMEdit integration
New state-estimation algorithm (DFD EDF)

General

From lan 2022 - Feb 2023

29+ contributors
909 commits (OpenModelica/OMCompiler/OMEdit)
54 commits (OMSimulator)

Releases 1.19.x, 1.20.x 53


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

Latest Developments (2022-2023) (II)

OMC / OMEdit - new API for instance hierarchy editing

Faster model display and graphical editing

Use the new front-end to instantiate the Model (once!)

Give the instance tree (including typed annotations) to OMEdit
Using a JSON serialization

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

Finally the work on this (P & A) has been started and we will be able
to solve 6+ yrs old issues

Julia instead of MetaModelica?

OpenModelica front-end translated to Julia
Back-end in Julia, support for VSS has now a PoC

Available on github:
https://github.com/JKRT/OM. ]|l
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https://github.com/JKRT/OM.jl

Future 2023+

OMEdit in the browser
Docker-based, apache2, noVNC, etc.
We will try to use it for one tutorial tomorrow
Contact us for the configuration settings

- - v = i |

File Edit View SSP Simulation Data Reconciliation Sensitivity Optimization Debug Tools Help

g

>-eEHE BHeee ¥ 98 XPl-FadA S % &

Libraries Browser A x Plot: 1 X Variables Browser
a 93 $
= L I = =
Libraries - I-XJ 2%, | Grid Log X Log. k H s Simulation Time Unit s -
¢ IE OpenModelica
& Modelicaservices —— loadTorque.phi (deg) “ ’ Il : .
Time: 0.0 : -
+ I8 complex 120 ime:| Speed: 1
= 7 Modelica 100 e e 3= Variables ~ Value Display Uni Description
» ﬂ UsersGuide 80 SR wr (Active...troller |
- 5 Blocks 50 ,____---"' S
v E " i driveAngle 90.0002... deg Referenc... to move
- xamples e ;
i 42 " » inertial
© rip_controller 20 — » inertia2
i’ » Filter ’ —— el v integrator
P FilterwithDifferentiation 5o » kinematicPTP
> FilterWithRiseTime & ok i ' e N 2 ' 1 1 " o || Tiendenpe
* ? i : i der{phi) -8.1...e-06 Angle of ...port.phi)
» SlewRateLimiter time (s) ¢ 9 P
¢ flange
¥/ inverseModel Messages Browser B v phi 105.271... deg Angle of ...port.phi}
> I
ShowlogicalSources Al Notifications = Wamings  Erors | PID_Contraller X tau 10 N.m Mceiera...nge.ta.u]
» LogicalNetworkl tau_constant [10.0 N.m Constant ...rotation)
» speedSensor
¥ IntegerNetworkl Compilation = Output » spring
P BooleanNetworkl /tmp/OpenModelica nobody/OMEdit/Modelica.Blocks.Examples.PID Controller/PID Controller -port=43307 -logFormat=xmltcp - » torque
overridesstartTime=8,stopTimes=4,stepSize=8.6088, tolerance=le-06,solversdassl,outputFormat=mat,variableFilters.* -r=/tmp/
P Interactionl OpenModelica nobody/OMEdit/Modelica,.Blocks.Examples.PID Controller/PID Controller res.mat -w -lvaLOG STATS -inputPath=/tmp/
P ButlUsage OpenModelica nobody/OMEdit/Modelica.Blocks.Examples.PID _Controller -outputPath=/tmp/OpenModelica_nobody/OMEdit/
9 Modelica.Blocks.Examples.PID Controller
P RectifierbpulseFFT The initialization finished successfully with 3 homotopy steps.
P> Rectifierl 2pulseFFT v ### STATISTICS e
» TotalHarmonicDistortion The simulation finished successfully.
¥ Modulation
P SinCosEncoder
& CamnareSincEvnSina =

x:-138,v:55 @ Welcome  of Modeling [ piotting | @ Debugging

B desktop 1 B B I t - ¢ i t-0 - .IB 9



Future 2023+

Web Browser Editor and OMSimulator in the cloud
Started in the HUBCAP project, Collaboration with Perpetual Labs

TypeScript based front-end (using a tree-sitter parser)
https://github.com/OpenModelica/OMFrontend.|s

OpenModelica based backend
https://github.com/OpenModelica/OMWebService

For a demo see: https://youtu.be/hCvNIbWgaUw?list=PL3ewLNwzPhxIBF-
xp6tvmJUuQov1j9ofT&t=1586

) [Extension Development Hoo x | = - = (=]
€ = C @ localhost:300C > & O & i
undefinedChuaCircuit,mo % 9 [0 -

SESSION DETAILS i
within Modelica Electrical.Analoq.Examples;

Andrey Vasilyev (Read-only) - - | ]
2  model ChuaCi it *Chua's circuit, ns, V, A" e -
3 extends Modelica.Icons.Example; Tagma—= I I ' u I
5 Model :c.—l.ElvrI'!c..'il.kna'lag.&-!slr.‘.[ndt':tar LiL=18, i(start=8, &
origin={ A &
extent=({

ratation
Modelica.Elect

.Analog.Basic.Conductor G(G=0.565) annotat
Mk
al.Analog.Basic.Capacitor Cl{C=18, v(start=4
n={25,3},

25,-25},125,25}}

L

— -
R=%R
c2
|
C=5C
c1
—
C=5%C
Nr
o

= L
; [ [ m
Modelica.Electrical.Analog.Examples.Utilities.NonlinearResist
Gaimin=-1) = -8.757576
Gbhimin=-1) =
Vve=1) annotation (Placement(transformationi
27 origin={75,3}
28 extent={
rotation Y): i
Modelica.Electrical.Analog.Basic.Ground Gnd annotation (Place |
31 -62}}))); )
2  equation
connect(L.n, Ro.p) annotation (Line{points={{-75,13},{-75,8}}
connect (€2.p, G.p) annotation (Line Gnd
points={{-25,28},{-25,45.5},{-25,45.5},{-25,63}}, color={
Ms 3 TPUT  TERMINAL
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https://github.com/OpenModelica/OMFrontend.js
https://github.com/OpenModelica/OMWebService
https://youtu.be/hCvNJbWqaUw?list=PL3ewLNwzPhxIBF-xp6tvmJUuQov1j9ofT&t=1586
https://youtu.be/hCvNJbWqaUw?list=PL3ewLNwzPhxIBF-xp6tvmJUuQov1j9ofT&t=1586

Thank You!

Questions?

abhinnk, achary, adeas31l, advpo; afshe, alash325, alexchandel, Alexeylebedey;
Andypeas, andsa, AntHewermann, ankar, anotherwserofgithuts, Ariel, arun3688, a-
severing agoda, afrosinenko; azazo, bernhardbachmann, bernhavd-thiele, bjozac,
casella, chotger, chifos, cripp2, davbr, deyid-polak, dhedbery, diefmarw; Dongliang
Lo, donida, edgarlopez, evicmeyers, farkasrebus; fbevgevos flovosx, frape31s, Frenkel
TUD, frosk, frakerdk, frifzmark;, g-bloza, g-karbe, g-pavygr, haklw, hanke, harkaO1Z,
hengo; henvitkt-ma, hkiel, hubert jank, jansidar, jensdos jgilles, fhare950, JKRT,
Joshbode, jschuweller, kabdelhak, Kaie Kubjas, kafny, Karim, kbalzeredts kvsta, laguna,
lecst; lenaRB, leonavdos (leo—recover, levsa, L[iebman, (lochel, mahge, mahged30,
marcharfung, martey, wmflehmig, wmodlfo; motsen, wmttller, mwalther, niemisto;
WwaaWMW@W&WWWMWW
phannebohwm, plerre-haessid, pprrivs praevber, plavber, rabuwdpl3, rakhiwarviar,
rowlatows rfvanke, ricli576, robbr48, rrvwsw RuedKamp; sanguinariogoe, sebeoO1l,
Scmplylanny, yoelund.se, syolund, smiz, sp1187, spinnawy sfebr461, strrmik,
syeas460, thewy thiercots thorade, fmtunomas, Unknown, vaden, vasace p;, yvaurich,
vifaly, vomiskam, yruge, vwawrich, wbhbrann, wibrawn, wuzhwcehen, xO2danhe,
xXO2kayngy, xO2lucpo; xOSandfe, xOSandre, xO5smel, xObhener, xObhenma, xO6kliasy,
XObkrinos xObmikbl, xO7simby, xO8foekl, xO8kima, x7 7davka, x78petro-

OpenModelica Project
http://www.OpenModelica.org
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