OpenModelica - The Common Requirement Modelling Language (CRML)
Integration

Adrian Pop, Lena Buffoni, Audrey Jardin

2024-02-05
Open Source Modelica Consortium
PELAB, Linkoping University

EDF, Electricité de France

w D I LINKOPING
eDF lo“ UNIVERSITY




What 1s CRML
The Common Requirement Modelling Language

CRML Tooling
The CRML Compiler

CRML Integration
OMEdit
VSCode
Online

Future work



What is CRML?

The Common Requirement Modelling Language
Language for Verifying Realistic Dynamic Requirements

Started at < ~epraround 2006
Further developed during the ITEA3 @E__MBMC@project



Ambition: Effective Engineering of Large CPS

Scope: Cyber-Physical Systems (CPS), especially energy systems

Characteristics

« CPS Projects have often strong social and environmental impacts
e They are long lasting projects involving numerous stakeholders
= They should obey to multiple even conflicting requirements

e Project performance is a key as large over costs may be induced quickly due to financial
charges (discount rate)

Challenges

«How to focus on conceiving systems more sustainable, trusty and resilient?
< How to solve over-constrained problems? How to coordinate stakeholders efficiently?

* How to specify the right need without going into realization details?
How to reconcile innovation with what already exists?

How to propagate changes in assumptions all over the system design cycle?
How to evaluate design alternatives efficiently?

«How to perform failure modes, effects, and criticality analysis (FMECA) all along design lifecycle?

*How to justify and document design choices for future generations?
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Examples of Challenges - Related to Energy Systems

Interconnected systems with stringent physical constraints to ensure grid balancing

Long system lifecycles: new solutions built on existing ones (they are not created from scratch)
Compliance with strict safety and environmental rules

Compliance with dependability and availability constraints (to ensure security of energy supply)

Involvement of multiple stakeholders: clients, regulatory authorities, grid operators, energy
providers, insurers, urban and land-use planning, plant operators..., with different and possibly
contradictory objectives

Moving context with increasing uncertainties (due to geopolitical tensions, energy market
instabilities, climate change, lack of energy policy coordination between countries, evolution of
demand wrt. new usages...)

4 Energy systems are globally over constrained. )
New generation of methods & tools are needed to help engineers

find the best compromise for covering multiple “what-if” operational

\_ situations (incl. variabilities and hazards) )
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What Should Be Improved in CPS Engineering?

Today

system evaluation is performed
mostly with static models

(or dynamics are considered too late) € oversizing, late error detections,

e L. and eventually delays and cost overruns
most verifications are performed manually

(or with domain-specific tools)
and hence not as often as necessary

information is difficult to share
between disciplinary engineering teams

| e
There iIs a need for more rigorous engineering method to ey
Be more effective assessing the impact of each solution o
all along the system lifecycle Figures:
including during preliminary design phases T. Nguyen

a guide and justify design choices also for non-experts

Open the solution space to innovative products or services
a specify only “what is needed”
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CRML - A Part of the Solution

ldea =

Use of realistic dynamic behavioral models Use of formal dynamic requirement models
to better handle multi-physics to automate verifications and evaluate multiple
& systems’ interactions & e.g. Modelica + “what-if” scenarios & CRML

(F.Qationale h

- Consideration of “System Dynamics” as time may be part of new solutions to
cover non-regular situations and hence source of cost reductions

- Formal verifications since for many CPS demonstration that the system operates

\_ safely is as important as the design itself y

[ Scope of ITEA EMBrACE Project J

“An enabler for making the best decisions at each step of the project cycle”
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CRML: A Language for Verifying Realistic Dynamic Requirements

Why a new language?

Main principles from « System Engineering »

Tools exists but are incomplete or essentially made

for software design
Native difficulty to address requirements that are

« realistic » for systems with strong physical aspects
In particular to study their dynamical interactions with

their environments

CRML positioning vs. State-of-the-Aurt :

a bridge between the physical & the functional views

Disciplinary
tools

E#3

Which operating
action should be
. performed?

A typical realistic
dynamical requirement
Is multiple and stochastic

The system should stay within its normal operating domain.

If partial requirement 1 above fails, then the system should go back to its
normal operating domain within a given time delay.

If partial requirement 2 above fails, or if partial requirement 1 fails with a too
high failure rate, then the system should go to a safe backup state within a
given time delay.

The complete requirement made of the conjunction of partial requirements 1,
2 and 3 should be satisfied with a given probability (e.g., > 99.99%).

... and a typical project quickly sees its
complexity increase with the number of
requirements/stakeholders and evolution
over time
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CRML: Not a Whim But a Long-Lasting History

< EUROSYSLIB project: start reflections on how to specify systems without describing their detailed
behavior € need for a formal specification language
e investigation of the state-of-the-art.

< OPENPROD project: proposition of a link between SysML and Modelica
© ModelicaML prototype developed by Airbus and tested by EDF.

< MODRIO project: proposition by EDF of a new language called FORM-L (Formal Requirement Modelling
Language)
» Specification written by EDF (Thuy Nguyen)
» Blocks as functions in Modelica

« Development of two Modelica libraries for the formal capture of requirements:
Modelica_Requirement (DLR) and ReqSysPro (EDF).
» Development of a FORM-L compiler (Inria and Sciworks Technology) on an EDF contract.

< EMBRACE project: proposition of CRML as the formal specification of FORM-L.
= Specification written by EDF (Daniel Bouskela).
* CRML compiler developed by University of Linkdping.
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How To Express a CRML Requirement?

R = [Where or Which] [When] [What] + (optional) [How well]

for all” pump “iIn” system.pumps “during’ system.inOperation “check count” (pump.isStarted “becomes true’) “<=° 3;
“during’ systemOperatingLife “check at end” (estimator Probability (noStart at inOperation “becomes false”)) “> 0.99;

Combination of 4 items
Spatial locators
Time locators
Condition to be checked
(optionally) Performance indicator

Value at instant t is a Boolean4
which can be :

true, false, undefined

or undecided

CRML

Booleans Reals
Events Integers
Clocks Strings

Types
Classes
Objects

Sets
Probabilities

Operators
(functions)

Requirements

CRML function libraries

ETl- FORM-L

Evaluation of requirements Functions to express requirements

CRML Specification v1.1 (EMBrACE D2.1, Daniel Bouskela)
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How to Use CRML for Verifications?

Requirement models

to capture all constraints on - ~N
the system and define | eaurements
envelopes of acceptable
behaviors

Behavioral models

to capture the behavior (FoRML)

of design solutions

CRML to Modglica compiler

Assumptions

Behavioral Bindings ETL/Modelica

Verification models

to automate tests

by using requirement
models as observers

to check whether design
solutions meet e
requirements
or not.

Test sequences Executable code
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How To Evaluate a CRML Requirement?

Case 1. Requirement R3 is declared as « violated »
as soon as condition ¢ becomes false

Requirement capture in CRML

Class Pump 1s {

Boolean i1sStarted is external};
Class System is {

Pump{} pumps is external;

Boolean i1nOperation is external};
System system;

Requirement R3 is {
“for all” pump “iIn” system.pumps
“during” system.inOperation
“check count”(pump.isStarted “becomes true’)
‘ez 3-

g

external keyword is used to retrieve values in solution models
Operators in *’ are defined by user to improve readability

undecided

false

value

Requirement - ‘
| undefined |

undecided

false

a(e,P)xe

alse

true

, f
a(p,P) =@ @UPL

true
¢ = (count(y,P) £ 3)

false

5

4
3 1= -
B — umni
1 % Eventsipump.lsStarted

count(y,P) ; | 2 4/7
| @ |

y1 i S R

i i YD yD2 (YD (yD* (ymn? (yne (y 1’
Time period &1 !

system.inOperation

Requirement evaluation
via observation of system behavioral dynamics
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How To Evaluate a CRML Requirement?

Case 2: Requirement R5 is declared as
« undecided » until time period is completed

Requirement capture in CRML

Class Pump 1s {

Boolean i1sStarted is external};
Class System is {

Pump{} pumps is external;

Boolean i1nOperation is external};
System system;

Requirement R5 is {
“for all” pump “iIn” system.pumps
“during” system.inOperation
“check count”(pump.isStarted “becomes true’)
‘ez 5-

g

Requirement | e
value  undecided ﬁ
(pAP:fa((p’p)X(pm ;
i true
undecided T
a(e,P) xo : |

1 trlile
. false i ‘
a(e,P) =@ @UPIL

true
¢ = (count(y,P)£5)

ent““““““““““

3 |
2 > :
- Ever%si pump.isStarted

count(y,P) 0 - M
yT IR ! ey ]

. ] M 2 73 4 5 16 7
Time period /(y F?T ynz (yn* yn yn yn Pl(y D)

system.inOperation

Decl

Requirement evaluation
via observation of system behavioral dynamics
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How to Use CRML As a Decision Tool?

S System of Interest . 4
\ f C2 ' I/ Interacting | refine my assumptions on the environment/interface
N°0 | inherit m: .
; Cl KPI <\ System sysem missions Model to support complexity
o ) b level » system -
K .. > and/ §  Scope of responsibility of stakeholders
| renegotiate the contract or C e . .
° §  Multiplicity of constraints and operating
. . . . scenarios
R is During operational scenario N°1 . . .
C1 dynamic variable V(t) | change system design and/ §  Dynamics of interactions between
should satisfy condition C(t) | design my or systems, human and environment
system
e Center development on the
wrt_._lnitial H
[r . \ LR regquirements

§ Evaluate the impact of each solution
on your overall ambition

Interfaces model /
Environment model
\ < Requirement R

N°4
| have to improve
something

§ * . model is satisfied? : § Design only for. the « right ».nejed
_ e §  Adapt the studies to « what is just
Solution model f;‘}:ggﬁggﬁ:eg needed »
\L g / and/ §  All along the project
t or §  And according to the data
available at instant T
On-site
Data d 1}) | change system operation
=
u,..o lor
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How to Use CRML As a Decision Tool?

S System of Interest 4
* *
\ f C2 ' I/ Interacting | refine my assumptions on the environment/interface
" C 1 K P I - SySte m srzlls?ellwrz?sllst i g1nys 4 h
, C \ from the « top- ) )
\ y . l level » system and / List of Informal Assumptions,
. . . N Requirements and Test Scenarios
| renegotlate the contract or \ y
omize them & specty
the lnler”?;es ;Sulrél':?cls wi p - . p -\
R is During operational scenario N°1 Architecture Model of
C1 dynamic variable V(t) | change system design and/ > System's =~ feesesssssssaasaa, 3
should satisfy condition C(t) o2 or 8 Environment (SysML) :
system g ‘. A E
= ] .
5 :
[} ¥
g ™)
N°3
! Ver‘ilf%t'%fi{;ls‘e'“ - Re?:ﬁ?rtgr;nenl System Solution Model
[ \ requirements Model (CRML) (Modelica, SysML, .}
7 N\ \ J . "
Interfaces model / l
. N°4
Environment model I have to improve ! +
\ / Requirement R ST [ )
. . g Verification Model
- t 1 model is satisfied? w (model composition via bindings)
I'send N A
Solution model e
L ) providers p 4 -
\ j and/ Design V5. Requirements Test Report
{simulation of the verification model for the different test scenarios)
‘ or . J

onsite _w, Corresponding modellin
Data 1}) | change system operation p . g g
architecture

U

for
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CRML Tooling
The CRML Compiler

CRML Integration
OMEdit
VSCode
Online

Future work
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CRML Tooling

The CRML compiler
https://qgithub.com/lenaRB/crmil-compiler/
Implemented In Java
Translates CRML to Modelica
Integrates with Unit testing and Reporting

Ongoing work
Support the full CRML specification
Integrate with OpenModelica

17
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CRML - OMEdIt Integration

New CRML menu in OMEdit

Generate and load Modelica code (also via the Library/File
browser, right click)

Call the CRML compiler on the opened CRML file, generate
Modelica code, load it into OMEdIit, give errors if the code
cannot be loaded

Ongoing
dialog for CRML configuration before compilation

annotation in the CRML file where one can provide a
configuration which will be added as a Modelica annotation In
the generated Modelica file
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CRML - OMEdIt Integration

Run test report
Select a directory with CRML files
Call the CRML tool to generate the html report
Load and display the html report

A CRML test will go through these phases
Parsing
Translation
Verification model generation
Execution
Result Verification
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CRML - OMEdIt Integration

New / Open CRML models

| Open CRML Model(s)

Open Directory

(| OM Edit - OpenModeliza Connection Editer = || =
e Fde Yew 55P Smolation [ts Bsconciaton CAML Seeithity Opbeeraties Debug Jools  Help

*-w R B Hoee X B
Librariis PE X Bookandscurrulation mo X | A Bogleanbroaemutaton omd X

Load directories T e —

= ¥ Bocksanaccumulation

R S e 1 [model BooleanAccumulation is {

- - | Boolean bl 1% external;
BoleanAccumulation mot foolean B2 Is external:
BesleanAccumulation_oxtemal ot Boolean b accumulation 15 Bl + B2;
BeseanAccumulation estemals mo B

BosleanAccumulation verd ma

+ [P] enmremodoncs

Syntax Highlighting T _

Boclparde curmudal e, md - a3l
Bocdeaniicumulation no gt coml (B vmatie | Momeisdpodaicrmi-comgdetEilditen SullsGenaribed'ipet -doc-aramgh dearth Istion/Mookeanddt sl stian.ma 1
A o 1 model BooleanAccumulation
BeseanAlEvent no_est i CAMLtoModelica. Types.Booleand bl;
BaslsanConfunction cml CAMLtoModelica. Types . Booleand b2;

CAMLtoModelica. Types.Booleand b_accumulation = CRMLtoModelica,Functions,addd (b2, bl):

BosleanConjunction ra swt.om end BoolesnAccumulation:

Reclaant onjunctentithient ¢l

BosleanConjunchenWithEwnent e ext.crend

BosleanConitnectorcrml i g
BesleanConstnection_no_ed ceml Messages am
BogheanDajenction crml All | notifications  Wamings | Erors

BasleanDapsction_no_sal.ceml
BooleanDijencionWithEvenLoml
BocleanDipsctiondintlvent_ne ext.coml
BeleanDuraton, oml
BecleanDurabion_no_ext.orml
BosleanEquakty ol

BosheanEquality ro_sxt ol

w B ok 0 B weicome | oA Modeing | [ Potting @ Debugging
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Generate and Simulate Modelica code

o= OMEdit - OpenModelica Connection Editor

=13
File Edit View 55P Simulation Data Reconcillation CRML Sensitivity Optimization Debug Tools Help
e =2 LS LN Byl — = "
s-BER B Aee X 98 XPl-Eald S %
Libraries 17168 [ Plot - 1 2 Variables =5
\Eiltar Clasge Z _: il Variable E 'I'E =
- B 2 A
Gi - Log X Y ;
i [ED;JHHMWJEHH '-x-' 2%, Grid 3 o9 /f H é simulation Time Unit 5 -
I
= B BooleanaAccumulation
f = ot 5 —— b_accurmulation —b2 -—H
ooleanAccumulation.m i “ > I Time:lo Speed: 1 =
Booleanaccumulation, mos | 3 .
BocleanAccumulation_external.txt - Variables ™ Value DGisplay Un: Description
Booleanaccumulation_externals. mo i ) mit:d"""-“n{
4 1 4
Lat
BocleanAccumulation verif.mo 3.5 7 b2 2
v E} CHMLIoModelica | b accumulation 4
v 8 cpec-doc-axamples 4 b pxternals
- CRML
3 —
* o UsersGuide
[ ¥ TimeLocators
.| v Requirements
v 31 Blocks 2.5
L] ETL
b Examples
B Tests
2 | L A A T A P T | S RN NN TR LT
¢ T Modelica 0 2 4 [} 8 10 12 14
¥ Eﬂ Complex time (s)
¢ ModelicaServices Messages R
BooleanAccumulation All | Notifications | Wamings | Emors  BooleanAccumulation verif X
L] CRML test
CRML_test.Spec_doc Beole...andccumulation_extemnals
© CRML test.Spec_doc.Bo..eanfAccumulation varif Compilation’ | Cutpul
The initialization finished successfully without homotopy method. :
v owdd STATTSTICS &és
The simulation finished successfully.
bt 241 17T "

n: 3, Col: 11 @ Welcome | off Modeling | BB Piotting | #F Debugaing
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Run

CRML Testsuite

|

OMEdit - Openbodelica Connection Editor o =]

Eile Edit Yiew $5F Simalation [Qata Reconciliation m ":mrrmtl(ﬂptlmira‘uun Qebug  Tools  Help

2B

Libraries Rrowser

Libraries
BooleanEqualily.comi
BooleanEqua...no_ext.crml
Booleanfilter.crml
BooleanFilter_no_ext.crml
EooleantiThenflse crml
BoolrantlTh. no_ext.crmi
Booleanintegralson.crml
Booleaninie,. .na ext.onmi
Boolraniegatsan. crml
Booleanhega...no_exlonml
Categoryassocration,crml
Categoryhss. . amplelcrml
CategonyConstructors. crmd
ClockBounde,, scthon.crm|
CleckConjun.. dEvent.crml
CleckConjun.. Clocks. onmil
ClockConstrugtors crml
ClockConstr.. .no_ext.ommil
ClocioCusment Thcie crml|
ClogkCunen., no_ext.orml
ClockDelay.crml
ClockDisjun.. .dEvent.crml

Fun thi CRML Tostsuste and display report

Hﬂ 0 @\ = FJ.lnI'_'RHLIlT.E-sbulle

B L |:r1'|'|I x ,\.’1, CategoryAssaciationkuampbel erml X oA Categoryssociationcrml 3 | off BosleanOperatorsExamplel comi J
E Wﬁwt ﬂwmaﬂrw:!mmlmndhmmmmﬁmwmm doc- ﬂmmmrmﬂmp‘iﬂ cermd (]

1 mudel BnnleunﬂperatursExmplel 1s {
£f Yerify that bl is equal to b2 when ¥ b
Boolean bl is true;
Boolean b2 is true;
Real y is sin time;
Clock c is new Clock (¥ = @);
Boolean b outl is (bl == b2} at c;
Beolean b_outld is (bl at c¢) == (b2 at c); // b _outl is equivalent to b_out?

7]
o]
=]
-]
(=]
i
=
o
&
[

tiva.

Messages Browser i
AN Motificathons Wamings Frroes

(1] 13:20:40 Scripting Notification
Autematically loaded patkage Complex 4.0.0 dus to uses annofation from Modehca,

[2] 12:20:40 Scripting Matification
Automalically loaded package ModehcaServices 4.0.0 due o uses annolation from Modelica

L welcoms | of Modeling BB Platting 8 Debugging

CRML - OMEdIt Integration

@ Fle Cohomeadrpod3/de/ermi-compiler/butld/reponts

@

Test Summary

336 1638 0 8m38.96s
lests fallures Ignored durathon

Failed tests Packages Classes

ETLTests5SimulationTests. [16] TemplateOr.crml
ETLTestsSSimulationTests. [17] TemplateQr_no_extcrml
ETLTests3SimulationTests. [18] Varying1_no_ext.com
ETLTesis3SimulationTests. [18] Varying2_no extcoml
ETLTestsSTranslationTests. [18] Varying1_ne_ext.crml
ETLTests5TranslationTests. [19] Vaning2 no_ext crm
SpecilicationTestss TransiationTests. [100] RealAsin crmi
SpecificationTestss TransiationTeats. [101] RealAtEvent.comi
SpecificationTestsS Transiation Tests. [10] BooleanConstryctors _no_ext.crmi
ﬁg-eglﬁcg ggTe.g:erT[gn;:g:i;m ests. [111] BealExponentizbon, com
i T Lt 15. [118] RealOperajorsExamplet, comi

swmﬁwarga. ;mIE;ha [125) SeiCard.coml
SpacilcationT, y i Lzﬂsm red_no exlenm
SpecificationTestsS TransiationTests. [127] SelConstructors com)
SpecificationTestsS Transiation Tests. [129] SelFiltercrm
SpecificationTests3 TranslationTests. [129] SetFattening.comi

icalion Test: ransd 15. [12] BooleanDisjunclionWWithEvenl crmi
SpecificationTestss TrangiationTests. [130]. SetOperatorsExample1.crml
SpecificalionTestsS TranslationTests. [133] SelOperatorsExampled.coml
SpecificationTesta3TrangiationTests. [134] SeQperatorsExampled.crml

50%

successiul
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CRML - OMEdIt Integration

Editor Settings

sleanEquality.crml ‘ 1 model BooleanOperatorsExamplel 1s { o
Sleqn ——— 2 // Verify that bl is equal to b2 when y becomes positive.
OMEdit - Options [x]
slean
sleanl 7] General Colors

dleanl &= Libraries
— Items: Item Color:

alean Text Editor Text i
E Text = | Pick Color
alean E Modelica Editor Mumber
| . . Keyword
slean E MetaModelica Editor Type

slean! = CRML Editor Quotes
— Comment b/

dlean E CompositeModel Editer

Preview:
: sSSP Edit .
ﬂ = ftor model HelloWorld is {
egon [ c/c++ Editor }:

‘egon E HTML Editor
egon &‘i Graphical Views
ckBol 9 Simulation
ckCol @ Messages
ckCol o Notifications
ckCol . Line Style
ckCol | &7 Fill Style
ckCui Plotting
ckcur | B4 Figaro
CRML

, Debugger
B ey
LA} -
"# OMTLMSimulator

9] oMsimulator/ssP

o Traceability

* The changes will take effect after restart. oK Resat Cancel



CRML - OMEdIt Integration

= OMEdit - Options X

Tool Settings

E General CRML

QES Libranes

Text Editor CRBIL Compauc ji \crmi-compiler-all.jar || Browse...
Modelica Editar CRML Comiplier Arguments: |

MetaModedica Editor CRML Frocessor: Java || Browse... Reset
CRML Editor CRML Library Paths:

CompositeModel Editor [home/adrpo33/crmi-compllerfresourcesimodelica, libraries

55P Editor Add Path Remove Path

C/C++ Editar fhome fadrpo33jcrml-compilerfresources/modelica_librarnies

HTML Editar
ﬂ!i Graphical Views

é Simulation

m Messages

Notifications
\'-1__ Line Style
&7 Fill Style
a Platting
m Figaro

lass (B OMTLMSimulator
- 6 OMSimulator/SsP

: . Traceahility r
amin

* The changes will take effect after restart. oK |  Reset Cancel




Basic VSCode extension

x F BooleanAccuaim

E A w1 o
CRML-COMFPILE
5
ESOHINGE
Eogbel
Lrarie
fate example
» b il &

B iCh i i x
T BontaanDis i !
T BooteanDisjunctionWithEy
= L T T
T E sariDharati ] i
Banczlera T
E o e
E BoctaanEquality.crr
d Brnlanak ’
THFTLIME
* TIMELINE
F JAVA PROUECTS
o T N i [

¥ Booleanfccumulation no_extomml X

PS C

CRML - VSCode integration

BooleanAccumulation_no_ext i

b_true_accumulates trie b_true + b_true;

b true accumwg

false b true + b €
rug_accusulates undecided b_true + b_undecided;

t
b_true_accumulates_undefined b_true « b_undefined;

b_false accumulates true b_false + b _true;
wccusilates Ffalse b false « b false:
mulates undecided

b_false + b_undecided;

accusulates undefimed b False + b _undefimed:

cumulates_true is b_

b_undecided accumulates undecided d + b undecided;

b undecided :

ilates undefined b i 1 + b undefined:

b_undefined accumulates_true b _l.ll'll.‘-E‘l-'."ll'."T- # D_true;

A home adrpoeliidevicrml -compl lers



https://github.com/lenaRB/crml-vscode

CRML - Online

CRML and OpenModelica tutorial available online

https://tutorial.opennmodelica.org/

No install needed %% % e

B Mice [ wok 3% 5 @

tymical_reguiremest crml - crmb-campdlar - Vsl Studls Code —jiii

tien View Go o Run Tenminal  Help o e bpesd bbbt dtsporgteb ki i Pl

Fie Edit Yew 55F Simulstion [Data Recontilation Sensitivity Opienizabion Debisg Tools Help

*. w1 ES

Libraries Brovwser &8

e OMEdit - OpenModel.. Connection Editor

L E CpenModelca
g Modsll_ rvices
» BB complex

o T Modelica

Clear Rpcont Files AR CEHraTodeicg org

'
hesanges Browses

All Natheatant Warnings Esrors
FACHBOE SSLAIGD SLCCESShaly (SHA fiolnoe! LDAabEe 34000 FUIc4ead a0 10096t

(9] 22:18:19 Scripting Notification
[idata openmodetica/ibraries/index json: 0:0-0:0) Downdoaded package index from URL htps:f

Ebranes oponenadelica. srglindexiv findes json

[10] 22:18:1% Scripting Notification
ugtomataly laded patkage Comples 4000 dus 10 uSes annataben from Modelica

[11] 22:18:19 Seripting Notification
Munomaixaly lbaded padeage Bodsaterdoes 4.0 10 dus 15 vies annataton from Modslics

i weicome ol Modeting BB Plotting I Debugging

OUTLINE

TIMELINE

ktop 1



https://tutorial.opennmodelica.org/

Future work
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Future Work

Near Future

Release the OMEdIt integration as part of OpenModelica (v1.23.0)

Get more feedback from EDF on the prototype via evaluation on
Industrial use-cases

Future
How to group together several requirements into a project
How to handle debugging (CRML <- Modelica <- C code)
Evaluate traceability from CRML to simulation results

Integration with dashboards to aggregate requirement

Information
28



Thank You!
Questions?

The CRML Project
https://crml-standard.orq/

The OpenModelica Project
https://www.OpenModelica.org
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