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OpenModelica MDT - Eclipse Plugin

Browsing of packages, classes, functions
Automatic building of executables;

separate compilation EL Eclipse Platform ;
Syntax highlighting T
Code completion, = —1"

Automatic Indentation otz

Debugger
(Prel. version for algorithmic subset)

Code query support for developers —— \I e } T

Workbench UL




Eclipse and Exercise Setup

All Exercises
00_simplesim
01_experiment
02a_exp1, 02b_exp2
03_symbolicderivative
04_assignment
05a_assigntwotype
05b_modassigntwotype
06_advanced
07_OMCAndCorba
08-11 - as samples of Prog. Lang. modeling



Selected Exercises in this Course

00_simplesim

01_experiment

02a_exp1, (02b_exp2 optional)
03_symbolicderivative
04_assignment (optional)



Eclipse Setup - Switching Workspace

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

New Alt+Shift+h ¥ hg _J‘g J = - - | E Modelica »

Open File...

Close Chel+F4
Close all Chr+-Shift+F4

. SaEwE CEH+5
. SEVE BF. ..

W Use a clean workspace

Fewert

We need to import many projects

Remarne. . . Fz
Refresh 5
Convert Line Delimiters To 4

il Frint... Chrl+E

Switch Waorkspace. ..

x

Select a workspace

g2y Import. ..
£ Export...

Edlipse SDK stores your projects in a folder called & workspace,
boose a workspace folder to use for this session,

1 README. txt [06_OMCAndCarba]

2 SOLUTION. bet  [01_experiment] \

3 Functions.mo [05_advanced]

4 50LUTION. bet [05_advanced] L 57 B F R -5 - = 8

Properties Alk+Enter

cygwinthomeadrpoMetaModelica Browse. .,

Exit

K I Cancel




Import Projects

File = Import
General — Existing projects into workspace

Import Projects E_f
Select a directory to search For existing Eclipse projects. 4
@ Select root directory: I,f’hnme,fmarsjftmprEtaMndelicaDev | | Browse... |

O select archive File:

Projects:
00_simplesim (/home/marsj/tmp/MetaModelicaDev/00_simplesim) :| select All |
01_experiment (fhome/marsj/tmp/MetaModelicaDev/01_experiment) | Deselect All |
02a_exp1 (/home/marsj/tmp/MetaModelicaDev/02a_exp1) ZEsEe
02b_exp2 (/fhome/marsj/tmp/MetaModelicaDev/02b_exp2) = | Refresh |

03_symbolicderivative (/home/marsj/tmp/MetaModelicaDev/03_symbolicderivative)
04_assignment (/home/marsj/tmp/MetaModelicaDev/04_assignment)
05a_assigntwotype (/home/marsj/tmp/MetaModelicaDev/05a_assigntwotype)
05b_modassigntwotype (/home/marsj/tmp/MetaModelicaDev/05b_modassigntwotype)
06_advanced (/home/marsj/tmp/MetaModelicab®v/06_advanced)

07_OMCAndCorba (/home/marsj/tmp/MetaModelicaDev/07_OMCAndCorba)

(<]



Select and Op rojects

File Edit Mavigate Search Project Run FieldAssist Window Help

i [ B Modelica

Mew L

= Copy
. Faste

g2 Import...

/= A F—
8= outline =2 Epet = .

anoutline Jl Refresh

Validate

Analysis r
Fix Copyrights...

Team 3
Compare With 4
Festore From Local Histary...

Febuild Praject

[ ovenroea |

(Close Project

¥ Delete
1 GotHome

4® GoBack
o Go Into

.Problems [E Console E8 \Eookmarks | Progress|

ﬁo consoles to display at this time.

14 items selected

i-smﬂ”@@@@wfﬁﬁ@_; =

= % 3 (0 | X awn

| VE kAFKAZ

| | Flni

I Read Me Trim (Bottom

I é Uses of Clas... I m]' MINGW32:~... | 13 C:'Jain"cygwi...l \3 C:\bin\cyawi... | @j Microsoft Po... “ = Modelica - ... |

EEU I ERYoREE:
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Don't build projects automatically
=18l x

File Edit Mavigate Search | Project Run  Window Help

— 5. open Project - : Y|
v ™ - ™ I Modelica &5 Jawa
J S | o J %S Close Project H|H *
i “
[1"] Modelica Projecks &3 o =0
ovo Build All Ckrl+E
Build Project
=] 00 _sirmplesim Build Working Set '
EIREA N1 _eceperiment Clean...
e, i avonsics ) |
Properties
T£§- 04 _assignmenk J
% N5a_assigntwotype
Tﬁ 05b_modassignkwiaky
EREA 0 advanced
S . LI
e “
E: Outline &5 ¥ =0
An outline is not available,
= ) 5
{21 Problems (E Console (EII] Bookmarks ((:u Progress -4 OperModelica Cnnsule} % ¥ — 0O
Mo operations o display at this time.
J it 14 items selected J

= & 5:534M

i 5tart| | = Modelica - Eclipse SDK (z)



Refresh all p

rojects

ica - Eclipse SDK

File Edit Mavigate Search Project Run  FieldAssist

Window Help

= {IE Modelica |

Iﬂg 04a_assigntwotype
e

RS 10_petrol
IﬂE; documentation

B2

g Import...

23 Export...

=]
o= Outline

anoutinei

Validate

Analysis 4
Fix Copyrights...

Team L4
Compare With r
Restore fron Local History. .
PDE Tools L4

Remame

Build Project
Rebuild Project
Grpen Projeck

Close Project

4 Delete

. G0 Home

42 GoBack
&) GoInto

.Problems (E Console &3 \\gookmarks | Progressl

Mo consoles to display at this time,

14 items selected

tsd| B EQO GO LMAED = 2 %00 | Xawn

~| VE kaFkAzZ

|

I & Uses of Clas... I M MINGW32:~,..| (D2 '\'\a'indD'NS...'I l_(:j Microsaft Po... ” 2 Modelica - ... 1 untitied —Paintl

|

«® HENE 351
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ose all projects

File Edit Mavigate Search Project Run FieldAssist: Window Help

i i - B {Ij Modelica 2
=]
- 05_advanced New
SR 06_OMCAndCorba ISR
=| Copy
[ 07_pam . =
Hast
-2 08_pamded o
-2 09_pamtrans fg Import. .,
E_.---):"} 10_petrol o Export...
2R documentation
F- & | Refresh
Validate
Analysis 3
Fix Copyrights...
Team 1
= Compare With 4
EE Qutline &3 ‘\\_ Riestare from Local Histarsy, ..
An outline is not available. PDE Tools L
Remarne
Build Project
Rebuild Project
¥ Delete
‘ G Harme: =7 =
7 : ms [E Console 53 . Bookmarks | Progress| | 8
€ GoBack E " oo
soles to display at this time.
oy Go Into
14items selected | | W Read Me Trim (Bottom

<« HEANRE 32

d_-startl |BEeggw2MAF0 = 2% 5 0 | X4xwn -] VIkaFkaz | @ usesof ciss... | ) MGWS2in... | (532 Windows... «| [ Mierosoftpo... |[ = Modelica - .. 4 unﬁtled—Paint! |
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& lava - Eclipse

File Edit Source Refactor Mavigate Search Project Run | Window Help

Switch to Modelica Perspective

[ [$5-0-Q- |Ea@-| i G- w0 g
Idevs Editar
[% package Explor 53 E Hierarchﬂ =0 | = B[ 5= outline &2 =0
= <ﬁ=='(> | = Shaw View L S\Jjaua Brawsing -
RO An outline is nok available,
-1 01_experiment Save Perspective As..,
-] 02a_expl Feset Perspective. ., ]
-1 02b_expZ Close Perspective
-1 03_symbolicderivative Close all Perspectives (@@ Vs Repositary Exploring
-1 04 _assigniment — #5Debug
-1 05a_assignbwabype Navigation r %’Java (default)
-] 05b_modassigntwobype Erefieienes 5 35va Browsing
10 06_advanced EJJava Type Hierarchy
10T 07_0MCARdCorba E=krodelica
15T 08_pam ') Planning
1.0 09_parndec| [PResource
10 10_pamtrans éDTeam Synchronizing
100 11 _petral 2T WML
I‘_ Problems l/@ Javadoc ﬂ@) Declaration (E Ca s B ~-[f-70
Mo consoles ko display at this time,
(o4 I Cancel
J 0 00_simplesim
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Show the OpenModelica Console View

File Edit Mavigate Search Project Run | Window Help

[ . -0 . M Window . _ : o)
J s J 3‘;31 0 % J e Editar E(Cj S| ’E %
¥

& Modelica - Eclipse

[M' Modelica Projects &2

Open Perspective

""" 17 00_simplesim
""" 10 01_experiment

[ C[llEcokmarks

_____ 7 02a_expl Customize Perspeckive. .. EConsole Pl €
g o ) .

_____ 7 02h_expz Save Perspective 8s. ., g Mod.ehca P

""" I 03 s_ymbolicderivative Rt (PR, oo B o)

T Close Perspective =

""" 17 04 _assignment S — ’

_____ [ 05a_assigrtwakype Clase All Perspectives o= Cutline Alt+Shift+G, ©
- ) |21 Problems Alt+ShifE+Gy,

""" T 05b_modassigntwaotype Mawigation » & Progress

----- T 06_advanced = Frod

,,,,, 7 07_oMcandCarba Preferences v=| Tasks

""" 17 08_pam Cther. ., AlE+Shift -+, ©

""" 10 09_pamdec|

----- 11 10_parntrans

----- 0 11 _petral

5= Outline &3 = =0

An outline is nok available,

{2 problems | B consale &2 EIﬂBookmarks}C‘u Progress\l = B-r7-70

Mo consoles to display at this time.,

12



Exercises - 00_simplesim

See README. txt in the Eclipse project

In this exercise you perform a simple
simulation in the MDT Eclipse environment

Assignment
Type or copy a simple model into an Eclipse
project
Open the Eclipse view “OpenModelica console”
simulate with the simulate command
plot with the plot command.

Note: In the following exercises you will no
longer use the “OpenModelica console”

13



Exercises 01 - 04

01_experiment

02a_exp1, (02b_exp2 optional)
03_symbolicderivative
04_assignment (optional)

14



Open the f

irst project

lica - Eclipse SDK
File Edit Mavigate Search Project Run FieldAssist

Window Help

i [ B Modelica

.Problems [E Console E8 \Eookmarks | Progress|

- | =] ] @ ] = =
=]
{881 01_experimen =
BT 02a_expi bW
T_j 02b_exp? = Capy
12T 03_assignmen . Fashie
] O4a_assigntwe
]l[ 04b_modassig gug Import...,
]_:I‘ 05_advanced | a St
1 06_OMCAndC
21 07_pam 3 refrech
17 08_pamded =
| 09_pamirans "al'dat?
57 10_petral Analysis L4
7 documentstior P Copyrights...
Team 3
Compare With r
Festare From Local |
Properties
Renarme
E; Outline 33‘\\ Eitiild Praject
2 \
e RebuildiProject
An outline is not availat e
¥ Delete
i Go Hore
4% GoBack
& GoInto
B-r5-70

ﬁo consoles to display at this time.

1item selected

i-smﬂ”@@@@wfﬁﬁ@_; =

= % 3 (0 | X awn

| VE kAFKAZ

|

I e
@ Uses of Clas... MINGW32: ... | [C22 Windows. .. »| |@] MicrosoftPo... || = Modelica - ... Y untitled - Paint
i I

I Read Me Trim (Bottom

<« EENRE 35
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Build the first project

& Modelica - 01 _experiment /Functions.mo - Eclipse SDK

Filz Edit Mavigate Search Pradect Bon Windmw  Help
M r

Rl " J
Lt o im0 Into

-

M Modelica Projects = Copy Mo /

Paste ge Functions /
o rE—— g Impork L e

Wl @E"fm Always use Rebuild Project or the button
i - 2 | Refre
------ LT 03_symbalicd:

Sesmad— | (Build Project only works if you modify a source file)

- = S - J Carreck Indentaticy| Build project

------ ) 05a_assignbw Camp

e e AftEr having pressed the button once, Alt+B can be used

'f —
0= Outline 52

Properties ase "two' then 2:

1% ™
- Rename... /
= EE Functions |E Console (E]:ﬂ Bookmarks (@u Progress &g CpeniModelica Cl:nnsnlew

[+ = Factoriall Build Prajeck
besk{String ko display at this kime,
P @ import TYE Gpen Project

16



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

SEREN RN S EER T e s R R

=i
L]

Eclipse - Building a project

=18

& | [ Modelica »

™ J Correct Indentation

[ Modelica Pr... 53 =8 X

package Functions

E-124 01_experiment

clean — cleans the project
run — runs the program

F-[= externalToolBuilders

----- Functions.mao / import Types;

----- Main.mo

..... Types.mo function test

_____ [¥] .project input String 3;

_____ Make.mk output Integer x;

= algorithm

----- L@ Makefle x = matchocontinue s

----- B :Efl?rnljlilf?;t case "one" then 1;
' e "Enrat +han 7 -

[+--B}, Standard Library 3

-] 02a_expl
= ':'3:'_'33(.I:'2 el ®  Buiding project...
-[2] 03_assignment end \lj)

-2 04a_assigntwotype end test;

- T —
ca

-2] 04b_modassigntwotype !

-] 05_advanced function fa2  pynping OMDey-MINGW. ..
--[2] 06_OMCAndCorba input Int

tf 07_pam output In
-2 08_pamded zlgorithm
-2 09_pamirans ocutValue
-2 10_petral i;::lljl _

L7

- & Variable input
case n then n*factoria .
Please input a value

Run in Ba oundl Cancel I Details == |

Problems | & console 53

o W\

€

Erraor Log

o]

Cancel

syntax problems are updated
on save in the problems view.

KT

the build and run results

| are displayed 1n the console




OMC Debugging

00_simplesim

" 01_experiment

= 02a_exp1, (02b_exp2 optional)
= 03_symbolicderivative

" 04_assignment (optional)

18



Debugging using OMC

Very recent work
Run target “deps” to build dependencies
Then run the debug target

Note: Programs that require stdin do not
work yet (Eclipse does not send EOF)

You can print data structures using printAny(x)

19



Setting the debug

configuration

& Modelica - Edlipse SDK

File Edit Mavigate Search Project Run FieldAssist
|%-0-Q - |
2% 1 10_petral

-'rﬁ 2 09_pamtrans

=10 <o [
e rimen

b
(&= .externalTools M #07.pam

= B
[ Functions.mo |3 05_zdvanced

-?’.-" 6 04b_modassigntwotype

Window Help

I | [ Modelica 2

Maim.c
main.exe
Main.h

Organize Favorites. ..

M Main.mo
-[M] Types.mo 2% 704a_sssigntwotype
.project 7% 8 03_assignment
B ::L""CED”S'; 2% 9 01_experiment
g Functions.n | ggp ot
| Functions.o | AR
Functions.srz Debug As L2

| Main.o
Main.srz
Make.mk
Makefile

] README. txt

O LT AR ek

<

-

% outline 52 N =la

An outline is not available.

f (1
Problems | &l Console 53

Bookmarks | Progress |

<terminated > OMDey-MINGW [Program] C:\OMDev\tools\msys'bin‘make.exe

—mn s MRSl S

compiling/linking in debug mode

LIBRML=

ebug

ffinclude”/plain -o Main.o

debug
clude"/plain —o Types.o Iypes.c

ebug

include"/plain -o Types.o Types.c

Functicns.

| g

1item selected

dsar| | EO B0 SAED

2 %y 5 (0] | X 4xwin

| VE kAFKAZ

|

@ Uses of Clas... | fB) MmGws2:~. .| (532 windows. . | [&] MirosoftPo... [ Modelica -... Y united —Paintl |

[ |
« T BEN RO 3%

20



Setup the debugger

& Debug Configurations

‘Th ject direct | \ 5
€ project directory The location where you

= T N
MR, | El Marne: IOMC Fast Debugger

.

installed OpenModelica

B Source | £ Q:ummu:uﬂ w Envirunmenq /
| COpentodelical . 7. 0bint ome, ex Workspace... | File Swstem...

Itype filker texk

-4 Eclipse Application
E Java Applet
3] Java Application

e Ju Unit .|C:'l,MetaMu:udeIica'l,Dl_experiment'l, workspace. .. | File System. ..

g i

e JE JUnit Plug-in Test GDE V' ${eny_var:OMDEYHEoalsimingwibinigdb.exe Warkspace. .. | File System...
—3a

me GNU debugger (not Microsoft/Apple-provided) I:

© T OMC Fast Debugger
':{'} 1561 Framewark
L Remote Java Application

Arguments:

+g=MetaModelica SCRIPT.mos

. I I ﬂ apply | Rewvert |
Filker matched 11 of 11 items

@:J Debig I Zlose |

21



Set breakpoints in .mo file

File Edit Mavigate Search Project Run FieldAssist

Window Help

| - Ol H-0-%- - e g - | correct Indentation 5 [ 75 Modslica »
[ Modelica Projects 22 =08 =5
el Z

Elg 01_experiment

]

Functions.ma
Main.mo

Functions.srz
Main.c
main.exe
Mair.h
Main.o
Main.srz

@ Make.mk

<

(&= .externalToolBuilders

-

% outline 52 i

.

function mzain

- Main 7 | input list<String> =rg;
B[] Types.mo _ LI E T
s 0 | matcheontinue zrg
Functions.c e faiaps
Functions.h ol Egaad -
Functions.o

Integer i, n;

Functicns.

Functions.

i

E i Main

main{ist<String> arg)
i 0 jmport Functions;

<terminated = 01_experiment

® % |

WG 2 & -r5-=0

elica Developement Tooling (MOT)] C:'bin'cygwinthome \adrpo'MetaModelica' 1_experimentmain. exe -dbgCmdPort=2796 -dbgReplyPort=2797 -dbgEventPort=2798 -dbgSignalPort=2799 10

Double click on the
ruler to set breakpoints

I

.

| Writable

dser| B EO B SMADI =z 2% 00 | Xaxun

| Insert | dezls | ﬁ OpenModelica Compiler 1.4.3is Online

-| V2 karcaz

|

En
| @ usesof ciss... | 8 MGWS2in... | (532 Windovs... «| [ Mierosoftpo... |[ = Modelica - .. 4 Llnh'tied—Paintl |

« B BN R @01
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& Modelica - Main.mo - Eclipse S|

File Edit Mavigate Search Project Run FieldAssist

Ici-EH e o

el e
[6¥ Modelica Projects &2

Window Help

EAERE NN

s - ICorrectIndemation

Run the debug configuration to start debugging

=
RS
< | »

ing{Functicns.

i 0 jmport Functions;

<terminated >

" 45 5 -
5% outline 52 B ow s YO \ LI_I
= Eﬂ Main Problems onsole 3 Bookmarks|Progress|
t- [ mainist<String > arg)

X% el 2B-5-70

experiment [Modelica Developement Tooling (MDT)] C:'bin‘cygwinthome\adrpoMetaModelica0 1_experimentimain.exe -dbgCmdPort=2796 -dbgR.eplyPort=2797 -dbgEventPort=2798 -dbgSignalPort=2799 10

Click and select the
debug configuration.
The debugging will start.

I

I | [ Modelica 2
=0
| “package Mzin -
-
Elg 01_experiment
-2 externalToolB impor

@ Functions.mo
Main.mo E- function main

B3 Main i inpu*.:‘-:.ist<57.:i::g> azg;

= H algorithm
- [ Tva.'s.mD 7% 8 04a_assion®otype L o5
;:DI DJ:D ?’,", 9 03_assignme mztchoontinue zrg
unctions.c

= o L case (n_str:i:_
Functions.h | 4 923 BXp1 Taaad
Functions.o Debug As 3 Integer i, n;
Functions.srz % Debug String str, n str;
Main.c

X Organize Favorites. ..
main.exe "
Mair.h i
Main.o
Main.srz
@ Make.mk
@ Makefile

.

dsar| | EO B0 SMADD =

=

| Writable | Insert

2 % 3 (0] | Xawin

-| V2 karcaz

| dezls | % OpenModelica Compiler 1.4.3is Online

|

| @ usesof cies... | # MnGw32in... | (532 Windowss... «| [T Microsoftpo. . [ = Modelica -... 14 unttied —Paintl |

I=-<>

|
«F EEN R 40
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Eclipse will ask to switch to debugging perspective

File Edit Mavigate Search Project Run Fieldassist  Window Help

J Cir C.| ) J fe il 7 IR LY TR J J 5 J o J E-] J @ J v e - | correct Indentation i | & Modelica 2

[6¥ Modelica Projects 52, = [ =
| =] <‘='=D bz package Main -

- 01_experiment
-l 0Z2a_expl
-1 02b_exp2
- 03_assignment

""" 87 05_advanced

----- 17 06_OMCAndCarba
""" & o7 _pam

-1 08_pamded

Tl 09_pamirans

- 10_petrol

""" 10 documentation

----- ] O4a_assigntwotype
""" 100 04b_modassigntwotype

function mzain

input list<String> arg;
algorithm

matchoontinue arg

case (o gtr-:
local
Integer i, n; =

This kind of launch is configured to open the Debug perspective when it
suspends.

This Debug perspective is designed to support application debugging. It
incorporates views for displaying the debug stack, variables and breakpoint
management.

Do vou want to open this perspective now?

™ Remember my decision

o

o= Qutine &2 (B woghl w s S A
¥ M

=] Eﬂ Main Prablems | B Console &2 Bookmarl == i 5 .'__-,E' | re El - F‘j - =0

: main{list<Siring> arg) 01_experiment [Modelica Developement - O ——— S—— S— - er=rdPort=3050 -dbgReplyPort=3051 -dbgEventPort=3052 -dbgSignalPort=3053 10
------ 0 import Functions; ﬂ
-

LI F

| Writable | Insert | 17: 47 | ﬁ OpenModelica Compiler 1.4, 3 is Online J J j‘> J tead Me Trim (Bottom)
Q.'Startl |G e 2ARD = 2% 50 | Xaxwn -| VEkarkaz | @usesorc..| # vmiewzz...| 32 windo... +| [@ Micosot ... | ¥ untited- ... | = pebug-... || 2 podelica.. | |« Ll Nk ReS O IEERS]

24



Debugging p

erspective

& Debug - Main.mo - Eclipse SDK

File Edit Refactor Mavigate Search Project Run FieldAssist  Window Help

It d-%-0-2-Q- |

= JCorrectIndenEltion

%5 Debug 32 i > T O || 9= variables 52 Breakpoints|

= "m 01_experiment [Modelica Developement Tooling (MDT)] Iame | alue
E‘H? MOT @ arg string list
] ¥ n_str string

E-of® Main thread (stepping)
= Main.main {ine: 17, 5P: 7)
:'1 Ctbin‘cygwinthome'\adrpoMetaModelica\0 1_experimentimain.exe -dbgCmdPort=3050 -dbgReplyP:

=3051 -dbgEventPort=3052 -dt

| |

l-package Main

mport Types;

import Functions;

“ifunction main
input list<5tring® arg
algorithm
natchocontinue arg
case (n_stri:i_)
local
Integer i,

String
egquation

122 01_experiment

""" a1 02a_expl

""" 27 02b_exp2

""" = 03_assignment

| 04a_assigntwotype
18 04b_modassigntwotype
""" 17 05_advanced

----- 157 06_0MCAndCarba
120 07_pam

""" 17 08_pamded

----- [:[ 09_pamtrans

""" T 10_petral

""" 127 documentation
0] etc

Y

& console 52 Tasks | Error Log |

B B RE| B9, 70

01_experiment [Modelica Developement Tooling (MDT)] C:ﬁ'l\q'gwinhome\pdrpoWetaModelica\,Dl_experiment\main.exe -dbgCmdPort=3050 —dbgﬁ‘l

‘Use the buttons to step. ‘

breakpoints.

Browse variables here. 8
Also there 1s a tab with

ki

.

| Writable | Insert | 17: 47 | % OpenModelica Compiler 1.4, 3 is Online J

.t'startl |G e 2ARD = 2% 50 | Xaxwn -| VEkarkaz | @usesorc..| # vmiewzz...| 32 windo... +| [@ Micosot ... | ¥ untited- ... | = pebug-... || 2 pebug-... |

[ N Resd ve Trim (Bottom) |

« T AR RO
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Switching perspectives

5

Y | %5 Debug
8 Modeia |

Debug mo - Eclipse SDK
File Edit Refactor Mavigate Search Project Run  FieldAssist  Window Help
e = =.;-v$v0vg=v%v @ ol | @ | & = _ < |z © IrdeREat]
] i) el = “ Ly = i arrect Indentation
& b | U =q>| i > = O || 09= variables 52 Breakpoinis|
Mame | value <] Plug-in Development
# arg string list a’ Java
@ n_str string
=
2

%5 pebug 52
= 78 01_experiment [Modelica Developement Tooling (MDT)]

- MoT

2= Main.main {ine: 17, SP: 7)

E.ﬁ‘i" Main thread (stepping)
n‘cygwinthome \adrpo \MetaModelica\D1_experimentimain.exe -dbgCmdPort=3050 -dbgReplyPort=3051 -dbgEventPort=3052 -dt

Modelica Projects |
BNE X

Ll |[E

main{list<String
@ import Functions;

Main.ma 52N

—package Mzin

port Types;

import Functions;

Jfunction main
imput list<String> arg;

algorithm

matchocontinue zxg

s ety

& console i3 Tasks | Error Log |
01_experiment [Modelica Developement Tooling (MDT)] Ci'bin'cygwinthomeadrpoiMetaModelica'0 1_exp

. c o
= C |GeE[#B-r9-0
Switch between Debug and 5

Modelica Perspective

-| V@ karraz

g
| 2
[N read Me Trim (Bottom)

« I H P @) 1414
26

[

|

| @ usesofal...| M mmewsz...| 32 windo.., | [F]Mcrosoft... | W steptap...| = pebug-.., || 2 Debug-.. |

Al
st |G EOQ QO SMED = 2% 00 | Xawn



Eclipse Setup - Creating the projects

repeat the procedure for all exercises
01_experiment
02a_exp1, 02b_exp2
03_symbolicderivative
04_assignment
05a_assigntwotype
05b_modassigntwotype
06_advanced
07_OMCANndCorba

leave open only the project you are
working on! close all the others
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& Modelica - Functions.mo - Eclipse SDK

Eclipse - Building a project

File Edit Refactor Mavigate Search | Project Run  Window Help

i = | |a1 J P J @ - DpEn Project orrect Indentation

(v Modelica Pr... 3 =0

E-1=2 01_experiment
= .externalToolBuilders

- M| Functions.mo

- M| Main.mo

M| Types.mo

----- |X]| .project

----- | & Make.mk

----- | & Makefile

- [£] README.txt

..... SOLUTION, et

= Standard Library

----- 127 03_assignment

----- 107 04a_assigntwotype

----- 127 04b_modassigntwotype
----- C7 05_advanced

----- =7 08_pamded
----- 17 09_pamirans
----- 17 10_petral

Clase Praject

=121 x|

5 | [ Modelica

B F

(o9 Build Al ctrl+8

Build Project

Build Working Set 3
Clear...,

Build Automatically

Canvert ta & Dynamic Web praject., ..

Properties
cage "ons" then 1;
cage "two" then 2Z;
cage "three" then 3;
case _ then 0;
else 0O;

end matchcontinue;
end test;

function factorial
input Integer inValue;
output Integer outValue;
algorithm
cutWValue = matchcontinue inValue
local Integer n;
case O then 1;

case n then n*factorial (n-1);

I
Problems | Bl console 3 Error Log|Seard'1|
SN

Writable Insert
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Eclipse - Opening views

& Modelica - Functions.mo - Eclipse SDK
File Edit Refactor MNavigate Search Project Run | Window Help

) . & Show View *
J C = = | ! J 4 J % J = J a J ::: zg:gfw E J Correct Indentation _I L
—
i Modelcapr... 22 N = O |0 E-E= Ant Al |5
[t Modelica Pr B Functions.ma Cpem Perspeciive , EE? o
-1 01_experiment package Fun: S il (1" Modelica Projects -
-z .externalToolBuilders ees s ] e E].]] Bookmarks
- [m] Functions.ma /4 dimport T Customize Perspective... [£ Problems
. Main.mo . Save Perspective As... -
Typels.mo f‘-u:i;‘:;:nszi Reset Perspective ISkl | 000 | @ Intermal Web Browser
- & project output In e $\ e '?.:. Mavigator
- Make.mk algorithm Close All Perspectives | N\ |G Oz outline
- & Makefie = 2=
. README. tct ® = maZ:]. Mavigation kL N e :%) Palette
- [2] SOLUTION. txt = , .?,_ Plugin Dependencies (GEF Example)
-, Standard Library calm——— "y NP b [f.u Problems
..... T 02a_expl z=, Preferences... @J Progress
..... 17 02b_exp2 else 0O: .2 Properties
""" m 03_assignment end matchcontinue; {] Search
----- 1.7 04a_assigntwotype end test;
----- 17 04b_modassigntwotype .I"El Snippets
----- 107 05_advanced function factorial - g2] Tasks
----- g 06_OMCAndCorba inI:-IttI!Ilt:gEr inv::-;-li-' MG CiC++
..... 07_pam outpu nteger cutValue; i |
..... [ 08_pamded] algorithnm E-[=- Cheat Sheets
..... 157 09_pamtrans cutWalue := matchcontinue inValue E:l'E? CVs
_____ 7 10 _petral local Integer n; [ Data
_____ tr - case 0 then 1; EJ'E’ DE':ILIQ
= case n then n*factorizlin-1); . . d
| [z Functional Programming
1
- B[ Help ||
Problems | &l Console &2 Error Log | Search‘ = Java O
<terminated > OMDeyv-MINGW [Program] c:\OMDev\tools\msys\bin\make. exe B-[= Java Browsing
rm -f 2.o0ut core mon.out gmon.cut mein main.exe Main.o Types.oc Fu E:||E;- Make g
B Eb Modelica e
- [ Modelica Projects
#-[z= PDE
To open additional views: 2G5 PDE Runtine
B-[= Readme
Window->ShowView->Other | '“ =™ =
oK I Cancel | -
4| |

| Writable | Insert | 10: 29 | 29



Exercises

Each exercise is in a different Eclipse project

All exercises have :
README . txt - information about the exercise

SOLUTION. txt - the solution of the exercise (if the
exercise has some implementation assignment)

program. txt - input program to the exercise, edit if
needed (for the exercises which have an input)

Consult the MetaModelica Programming Guide

(1.0 Draft or 2.0) and the slides if you need
additional information during the exercises.

Of course, feel free to ask us any type of questions,
it is faster and better!
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Exercises - 01_experiment

See README . txt in the Eclipse project

In this exercise you experiment with
Types
Constants
Functions

Assignment

Write functions in Functions.mo to display the
constants defined in Types .mo.

Search for // your code here in Main.mo and
Functions.mo

Compare your solution with the SOLUTION. txt
you find in the Eclipse project
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Exercises - 02a_exp1

See README . txt in the Eclipse project

In this exercise you will add new constructs to the
exp1 language and deal with their evaluation.

Assignment - add new constructs to the language

a power operator (*)
a factorial operator (!)
search for // your code here within Expl.mo

Note

The parser/lexer are ready, but give parser errors for
the new operators until they are added in Expl .mo

Compare your solution with the SOLUTION. txt

you find in the Eclipse project
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Exercises - 02b_exp2

See README. txt in the Eclipse project

In this exercise you will explore a different

way to model the expl language using
different Exp trees.

Explore the Exp2 .mo file and compare it
with Expl .mo file.
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Exercises - 03_symbolicderivative

See README. txt in the Eclipse project

Assignment:

add rules to derive ¢-’, **’, sine, cosine and
power expressions

add rules to simplify ‘-’, sine, cosine and power
expressions

search for // your code here within
SymbolicDerivative.mo

Compare your solution with the SOLUTION. txt you
find in the Eclipse project
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Exercises - 04_assighment

See README. txt in the Eclipse project

Assignment - add functions to print:

the assignments present in the current program
before the actual evaluation

the environment after it was augmented with the
assignments

search for // your code here within
Assignment.mo

Compare your solution with the SOLUTION. txt you
find in the Eclipse project

35



Exercises - 05a_assigntwotype

See README . txt in the Eclipse project

Assignment - add functions to print:

add a new String type which can hold only integers as
strings to the current Exp node

add cases to evaluate expressions/assignments of the
form "2" + 1 + "1" + 1.0 in the eval function

search for // your code here within
AssignTwoType .mo

Compare your solution with the SOLUTION. txt you find in
the Eclipse project
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Exercises - 05b_modassigntwotype

See README. txt in the Eclipse project

In this exercise you will explore a different
way to structure your code within different
packages.

The code from 05a assigntwotype is now
split over 4 packages.

Compare the 05a/b projects.
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Exercises - 06_advanced (l)

See README . txt in the Eclipse project

In this exercise you experiment with
polymorphic types
constants
higher order functions

Assignment 1

Write a polymorphic function that orders a list of any

type.
The function has as input a list and a compare function
between the objects of that list.

Write the comparison functions for Integers,
Strings and Reals.

Test your function on the Types.intList
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Exercises - 06_advanced (ll)

See README . txt in the Eclipse project

Assignment 2

Write a polymorphic map function that applies a function
over a list and returns a new list with the result.

Write three functions that transform from:

integer to real

integer to string

real to string
Use your map function and the two transformation
functions to transform the Types.intList to a list of
reals and a list of string, then apply the ordering function
from Assignment 1 on the newly created lists
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Exercises - 06_advanced (lll)

See README. txt in the Eclipse project

Assignment 3

Write a polymorphic map function that applies a
print function over a list (of Strings) and prints
the it.

Use the transformer functions from real->string
and integer->string from Assignment 2 to
transform the real list or the integer list to a
string list for printing.
Compare your solution with the SOLUTION. txt you
find in the Eclipse project
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OMC Overview

We are Switching to OMC Overview now!
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OpenModelica Development Toolkit (OMDev)

OMDev is a pre-packaged pre-compiled kit containing all tools needed
for OpenModelica development.

Just unpack and set some environment variables. (Windows)
apt-get build-dep openmodelica (Ubuntu/Debian Linux)
port install depends:openmodelica
MetaModelica Compiler (MMC) - for developing OMC
OpenModelica Compiler (OMC) - for browsing support

Eclipse plugin MDT - (Modelica Development Tooling), e.g. for
compiler (OMC) development

Pre-compiled Corba (MICO or omniORB) for tool communication
Packaged Gnu compiler (GCC; Mingw version for Windows)
Emacs mode
Online (web) Subversion for version handling
Online (web) Codebeamer for bug reporting and management
Automatic regression testing using a test suite
Unit testing using the bootstrapped OpenModelica Compiler
Interactive MetaModelica debugger
42



Eclipse Plugin
Editor/Browser

Emacs
Editor/Browser

DrModelica
OMNoteBook
Model Editor

OpenModelica Environment Architecture

Graphical Model
Editor/Browser

Interactive
session handler Textual
Model Editor
Execution Modelica
Compiler
Modelica
Debugger

X



OpenModelica Client-Server Architecture

Parse . .
Client: Graphic
1 > Model Editor
Server: Main Program [« <
Including Compiler, o Corba :
Interpreter, etc. N Client: OMShell
> Interactive
l T Session Handler
4/7
SCode S i —

‘ » Interactive — 5| Client: Eclipse
| T\ Untyped API Plugin MDT
Inst

R Typed Checked Command API
l X P system
< > plot
Ceval ¢
T T T T P T T T P TP P PP P T TP PP P PYT PP PP TSP PPRIIN > etC.
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Released in OpenModelica 1.7.0

OpenModelica Compiler/Interpreter - OMC
Interactive session handler - OMShell

OpenModelica Notebook with DrModelica
and DrControl - OMNotebook

OpenModelica Eclipse plugin MDT
OMEdit connection editor
MetaModelica Debugger

New version in OpenModelica 1.8.0

45



OpenModelica Compiler/Interpreter

OpenModelica 1.7.1

Currently implemented in 194 000 lines of
MetaModelica (excl. generated code, external
C)

Includes code generation, BLT-transformation,
index reduction, connection to DASSL, etc.

Most of the Modelica 3.1 language including
classes, functions, inheritance, modifications,
import, etc.

Hybrid/Discrete event support
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Corba Client-Server API

Simple text-based (string)
communication in Modelica Syntax

API supporting model structure query and
update

Example Calls:
Calls fulfill the normal Modelica function call syntax.:

saveModel ("MyResistorFile.mo",MyResistor)
will save the model MyResistor into the file “MyResistorFile.mo”.

For creating new models it is most practical to send a model, e.g.:

model Foo end Foo;
or, e.g.,
connector Port end Port;
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Some of the Corba API functions

saveModel (Al<string>,A2<cref>)

loadFile (Al<string>)

loadModel (Al<cref>)

deleteClass (Al<cref>)

addComponent (Al<ident>,A2<cref>,
A3<cref>, annotate=<expr>)

deleteComponent (Al<ident>,
A2<cref>)

updateComponent (Al<ident>,
A2<cref>,
A3<cref>, annotate=<expr>)

addClassAnnotation (Al<cref>,
annotate=<expr>)

getComponents (Al<cref>)

getComponentAnnotations (Al<cref>)

getComponentCount (Al<cref>)

getNthComponent (Al<cref>,A2<int>)

Saves AﬂP}f model (A2) in a file given by a string (Al). This call is also in typed

Loads all models in the file. Also in typed API. Returns list of names of top level
classes in the loaded files.

Loads the model (A1) by looking up the correct file to load in $MODELICAPATH.
Loads all models in that file'into the symbol table.

Deletes the class from the symbol table.

Adds a component with name (A1), ty?e %42), and class (A3) as arguments.
Optional annotations are given with the named argument annotate.

Deletes a component (A1) within a class (A2).

Updates an already existin% component with name (Al), type (A2), and class (A3)
as arguments. Optional annotations are given with thé named argument
annotate.

Adds annotation given ‘t;y A2(in the form annotate= classmod(...)) to the
model definifion referenced by Al. Should be used to add Icon Diagram and
Documentation annotations.

Returns a list of the component declarations within class Al:
{{Atype,varidA, “commentA”}, {Btype,varidB, "commentB”}, {...}}

Returns a list {. ..} of all annotations of all components in Al, in the same order
as the components, one annotation per component.

Returns the number (as a string) of components in a class, e.g return “2” if there
are 2 components.

Returns the belonging class, component name and tiflpe name of the nth component
(l)fa class, e.g. “A.B.C,R2,Resistor”, where the first component is numbered 48



Platforms

All OpenModelica GUI tools (OMShell,
OMNotebook, ...) are developed on top of

the Qt4 GUI library, portable between
Windows, Linux, Mac

Both compilers (OMC, MMC) are portable

between the three platforms and compiled
nightly

—Windows - main release platform

—Linux - main development platform
—Mac - available
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Eclipse - Switching to Java Perspective

& Modelica - Eclipse SDK

File Edit Refactor Mavigate Search Project Run  Window Help

| - & | r Q-8 | & | 888 [«wo- -

""" 100 03_assignment
..... 101 04a_assigntwotype

..... 121 04b_modassigntwotype
""" 107 05_advanced

|X] .classpath
X project
[E README. txt

----- 127 08_pamded
----- 100 09_pamtrans
----- o7 10_petrol

Problems | B Console &3 Error Log|5earch| 3& | # oH | = EB-r-="0
<terminated = OMDev-MINGW [Program] c:\OMDev\toolsimsys'binimake. exe
rm —-f &.0Ut COoOre IMON.OUt gmon.out main mein.exe Mein.o Types.o Functions.o Main.c Mein.h Types.c Iypes.h Functicns.c :I
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Exercises - 07_OMCANdCorba

See README. txt in the Eclipse project

In this exercise you will send commands to
the OMC Compiler (omc.exe) via CORBA

OMCProxy.java has functionality for

starting the omc process if is not already started
the starting is a bit different for Windows/Linux

sending commands to OMC
logging facilities
If you need clients in C++ or Python check

developer pages
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http://www.ida.liu.se/labs/pelab/modelica/OpenModelica.html

Eclipse Setup - Creating the projects

& Modelica - Eclipse SDK

File Edit Refactor Mavigate Search Project Run Window Help
Alt+shift+Hy  »

Ty | B Modelica

Open File...
£ Modelica Package
Close Chrl+F4 odelicn Ci
Close Al Chrl 5tk +E4 aagica Cass
[ Folder
. Save ChH+5 % Fie
| R
_“- = S - 5% Fwamnlg
= New Project

Select a wizard

Create a new Modelica project,

& New Modelica Project

- Create a Modelica project

Create a Modelica project in the workspace,

Wizards:

----- L Plug-n Project

H-E=C

-2 C++

H-E= Cvs

[5 Edlipse Modeling Framew
H-(= EB

[5 Functional Progra
(= J2EE
[5 Java
El[gp Modelica

[5 Plug-n Developgent
[5 Simple

[E? weh

[5 Examples

P ——

Project name: | 0] 1_Experimenﬂ

I Mext = D Fimist




Thank you!

Administrative Question:
What would you like to implement tomorrow
in the OpenModelica Compiler?

53



