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EXECUTIVE SUMMARY

Model development

* LEO virtual companion (Al), integration with 3DEXPERIENCE (Beta)
* lIcons in the variable browser

Simulation

* Integrated calibration of model parameters (new user interface)
+ Parameter sweep with grouping
+ Dynamic optimization of FMUs (Beta)

Other

* Library improvements
* Integrated eFMI production code generation
* Upgraded FLEXnet license server
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MODEL DEVELOPMENT
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USED CLASSES VIEW

CoupledClutches  x +
extends Modelica.Mechanics.Rotational.Interfaces.PartialCompliantWithRelative

{ExternalCombiTablelD, Extrapolation, Smoothness};
.Internal.{gstTablslDValus, gstTablslDValueNoDer,

» Make Used Classes more useful SRR

« Shows the currently displayed class name and P L T T N ) e mtien g waer (e

paramster Smo

line number Paremeter meal

parameter Real cgeo
parameter SI.Force

= smoothness=Smoothness.LinearSegments "Smoothness of tabl
1 "Beak for maximum value

1 "Geometry constant conta
r start=1) "Maximum noxmal force";

- In this case, peak is defined on line 11 in Clutch

extends Rotational.Interf
extends Modslica.Thermal

tialFriction;

. .F X normalized)";
» Easy to open the class currently displayed Modslica Blocks.Interfaces.Reallnput

Normalized force signal 0..1 (normal force

- Current Class, in this case Clutch srotected
- Selected Class is now Class at Cursor

ormalized

Cut
a Copy Ctrl+C
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@ Paste Ctrl+V

find » (Class: Modelica.Mechanics.Rotational.Components.Clutch. Line 11 )% @ HE=Z
Ind...

Go To..

Ctrl+F
Ctrl+G

Class at Cursor
Edit Array

urrent Class

Code Review Settings
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Variable Browser ]
* Icons in the variable browser "’afc"ztu";edcmms Value Unit | Description
- i i i i f [ 0.2| Hz Frequency of
Makes it easier to identify components of the model . . 7P T e
- Uses small icons to show as many components as possible LE] 03]s Time when cl
3 L=
$ * Support for literals with units - g torque
£ » O flange
H - Support for a proposed feature in Modelica * @ support
K] A . tau N.m Accelerating
5 - parameter Modelica.Units.SI.Length len=1'cm’; » & duteh
5 - See Advanced.Beta.Translation.SupportUnitfulLiterals . :ItI:F”
3 . . N @
B Digital signing of generated FMUs can be done by Dymola v # dutch
. .. o )3
- Safe means to validate originator of generated code : .“; dutchz
- Invokes your standard tool to do signing, no data stored in Dymola =
. . 3 sin2
- Only available on Windows v B step2
Advanced.Translation.CodeSigning.Targets > fixed
Advanced.Translation.CodeSigning.CallString
2 ) 7_§ DASSAULT
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LEO VIRTUAL COMPANION o e
. @ Hans OLSSON 10 15 A4 Sl
* What is LEO? Can you explain the CoupledClutches Modelica
model?
- Avirtual companion (AI) with knowledge about @ onnm
Dymola and Modelica Systams Behavior Engineer .
. . The CoupledClutches model 1s a demonstration
. - Since mistakes can happen, any proposed model N S G s et
= change is automatically checked by Dymola o- e T N o
2 oupledClutches and in the Design library as
s - LEO adapts based on messages from Dymola TSGR Wadnesdey March25 i g i
% @ Hans OLSSON 1017 AM interaction of rotating inertias coupled by clutches
2 Can you modfy it to remove the fast cly
¢+ Dymola is integrated with LEO on the
: 3DEXPERIENCE platform G F
g . . . The madified model, CoupledClutchesModified
g - Requ]res Des]gn with Dymo[a role has been successfully created and checked

- Available in 3DEXPERIENCE 2026x FDO3 (July 11)

* Controlled Availability for Evaluation

Advanced.Beta.VirtualCompanion.Activate=true

2
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without erors. Here's what | did

1 Removed the last clutch ( clutch3 ) and
inertia ( 34 ) from the original
CoupledClutches model

2 Adjusted the documentation to reflect the
new configuration (3 inertias and 2 clutches)

3 Fixed syntax and path issues to ensure
compatibility with the Modelica Standard
Library

4. Verified the model by checking for errors

»

SYSTEMES
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SIMULATION
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INTEGRATED MODEL CALIBRATION

Measurement data is used to tune parameters
so simulation results are in good agreement

- Uses functionality from the Design.Calibration library
User-friendly user interface for common tasks

- Setup calibration with drag-and-drop

Parameters to tune

- Non-evaluated parameters and start values

- Restricted by optional min and max values

Result couplings

- Minimize the trajectory error compared to reference

- Error for each variable can be weighted
Additional settings

- Time interval where calibration is made
- Validate and save calibrated parameters in the model

2
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Calibration) [10%]

Case 1 (used for Calibration)

A
oY

—— Reference carBody.der(v)
—— Calibration carBody der(v) |

.
-
39 \f\f\‘ g

Yo g
Calibration =
L Parameters to tune @ B
Parameter Unit  Start  Min Max J\J\w\
V| gearBoxlossTable[1, 2] 1 optio...| |Optio...| X [
V| engineTorquetau @ [N-ml 320 ||Cptio...| Opfio..| X

B
55
]_ Result couplings @
Acceleration measurements.csv Browse...
Result coupling Unit Weight Data name
V| carBody.der(w) [m/s? |1 acc - X
Settings Run More

A
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PARAMETER SWEEP WITH GROUPING

* Simulations are done by groups of parameter
values instead of all combinations
- Uses the n" value of each parameter
- Requires the same number of values for all

Sweep Parameters

E Parameters to sweep
v 1) [kg-m’]
linspace(0.5, 1.5, 5)

VI f [Hz

linspace(0.5, 0.1, 5)

s+ Result presentation depends on type of sweep VT2 E
g . {0403,0.2,0.3,04)
S - Trajectory
2 - Last Point of two parameters O All Combination ~ ®) 8y Group
i - Last Point of more than two parameters Variables to plot
5 v J3w  [rad/s]
0.5+ — J3W//J1.J=050,T=05T2=04
—— BW/IJ1J=075f=04T2=03
0.0 —— J3W//J1.J=1.00,1T=03,T2=02
—— JBW/J1J=125=02T2=03
05 — J3W//J1J=150,T=01,T2=04
0.0 U‘S 1‘“ 15
2 ~ 7S DASSAULT
9 pPS CATIA 2D SuUsSTEMES
IMPROVED PLOTTING
[ plot [17]
* Smart simplification of the plot legend —J =2 — 43 —
- Print the common legend suffix in the axis title 104
- Either the common path or just the variable -
g - Applies to both left and right axis 8]
E - Saves space and improves clarity 1
3 _—
f » Improved grid for right axis B
g E 4
; - Axis scaling is adjusted so that grid lines are |
b aligned with both left and right axis )
¢ - Makes diagram easier to read |
3 . . 0
* Selection of active unit system
- Select metric or imperial units (ft, lb and lbf) o0 02 0° °
- See Tools>Options>Options
2 ) 75' DASSAULT
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FURTHER SIMULATION IMPROVEMENTS

¢ Simulation performance summary report

- Comprehensive summary of the simulation results
- Includes listing of translation and simulation settings

- Possible to convert simulation summary to
SSP meta-data (SRMD)

* More efficient GetAdjointDerivative

- Important for handling model sensitivity and
optimization of FMUs

- Also adjoint derivatives for parameters

S
8
£

£

&
&

a8

©

* Analytic Jacobian for large model

- Much less code is generated for large Jacobian
- Uses forward directional derivative

2
1 pS CATIA

= Simulation Performance

PBlot Dependencies | Equation Incidence
Setting/Status
= Translation information
Mode!
Description
Version
Dymola version
Translation wall clock time
Evaluate
= Simulation information
Simulation wall clock time
Simulation status
Simulation siopped at
= Simulation settings
Algorithm
Start time
Stop time
Tolerance
Fixed integrator step
Interval length
Number of intervals
Equidistant time grid
Store variables at events
~ Debug options
= Nan-default parameters and start values
sineVoltage
= Non-default Dymola variables (when translating)
Advanced Simulation Debug SimulationSummary

Numeric Integration

- a x

Eventlog | Timers  Summary

Value

Maodelica Electrical Analog Examples. OvervoltageProtection
Exampie for Zener diodes

410

Dymols Version 2026x Refresh 1 Beta 2, 2026-03-13

Wed Mar 18 13:22:43 2026

false

Wed Mar 18 13:23:13 2026

Succeeded
04s

Refresh Close

2
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DYNAMIC OPTIMIZATION OF FMUS

* Support efficient dynamic optimization of FMUs
- Exposes nonlinear equations (residuals) and iteration
variables
- Only for Model-Exchange FMUs
- Requires analytic Jacobian

© Dassault Systémes | Confidential Information | 2024

Equations (fmi-ls-dae)

* Integration with CasADi / IPOPT

- Joint development with partners and customers
- Testing on real-world examples

¢ Still under development, in Beta

Advanced.Beta.FMI.Export.FMI3.ExposeDAEResiduals=true

2
12 pPS CATIA

- Related to FMI layered standard for Differential Algebraic

&> CasADi

ME-FMU

CasADi
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LIBRARIES
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BATTERY LIBRARY

* Battery modules:

- Aggregation of the electric models of multiple
battery cells to reduce the complexity without
compromising result quality

- Improved computational performance
- Increased efficiency of large pack simulation

* Failure models:

- Failure modelling on cell and pack level

- Assess the safety of battery designs and
identify potential hazards

© Dassault Systémes | Confidential Information | 2024
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Thermal

Short Circuit Broken Circuit

ShortCircuit
L

BreakCircuit

Electrical

N_unit_x = 2
N_unit_y = 1

:
,\I/,

Thermal Runaway

. &

ThermalRunaway
-

Low-resistance paths
within the battery pack,
leading to excessive
current and rapid heat
generation.

Interruption preventing
current from flowing,
simulating connector
failures, welding cracks
or broken tabs.

Onset and propagation
of thermal runaway,
calculating heat
generation and
temperature rise.
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SUSTAINABLE SUPPLY SYSTEMS

Techno-economic assessments

- CAPEX, OPEX, Levelized Cost of Energy for both
components and systems

Emission tracking per scope

- Emissions split into scope 1 and scope 2 as per
The Greenhouse Gas Protocol

- Electricity carbon intensity tracked at electrical ports

Examples

- Methanol cruise ship with onboard hydrogen
production with methanol reformer component

- Green hydrogen production with electrolyzer
- Green ammonia with ammonia plant component
Building internal heat gains

© Dassault Systémes | Conti

- Profiles for internal heat gains for different building
usages and occupancies

2
DS CATIA

Emission breakdown per scope
75.00

Price of Electricity (€/Wh)

SHE

0.36
Fuel Cell

0 0.28

020 ., 02 5

Electricity Carbon Intsasty (CO2 1 kWh)

CHR
Fuel Cell
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DYMOLAMODELS - NEW CLASSES

e Graphical labels
- Annotate models and examples
Environment model

Environment and Coordinates Driving cycles

- Covers solar irradiation, weather data,
atmosphere and location values

- Using EnergyPlus .mos weather files
* Coordinates operator record

For conversion of coordinate values from

strings to radian and back
» Sources for driving cycles
- Custom cycles
- Predefined cycles: WLTC, FTP, etc.

© Dassault Systémes | Confidential Information | 2024

New labels

Configurable stopwatch

stopwatch1

00 00'00" O

Labels allow to easily annotate models.
They are fully configurable, as usual
in the Userinteraction package.

stopwatch2

0.0s @

* Customizable Stopwatch
- Visualize time or custom expression

2
1% PSS CATIA

Annotated Modelica model with new classes and visual labels
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https://ghgprotocol.org/sites/default/files/standards/ghg-protocol-revised.pdf
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TESTING LIBRARY

* Improved function checks
* Redesigned toolbar
* Improved visuals
- Updated style of reports and test results
- Overall test result visualized at simulation end
* New package structure
- Clocked blocks as preferred method for recordings
- Continuous blocks still available in Legacy package
Renamed test results
- Aligned with results from PSTesting / junit
- New results XFAIL and XPASS for negative tests
Existing tests fully supported
- Conversion with provided script

© Dassault Systémes | Confidential Information | 2024
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o » 5 [F

User's Guide  Examples Base  Continuous  Clocked  Functions

r) = Run tests

r) = Run tests!

c) = Check package

P) > Simulate and plot

(8) > Simulate and plot!

— P
(P) + Create Test package = . "
(T) + Create TestCase =02 .
+ Create clocked TestCase P

(1) + Create fTestCase

O / Store references

O / Store references!

r

Runners

% &
lities Legacy

ing terminal section
eck_torgu
heck mode P
heck speed PLSS

[+1 heck torgue PASSED (51 ticks, major_delta:
. "dsfinal.txt" creating (final states)

) (51 ticks, major_deltas[1]:
a)

-3.

59558e-07)
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OTHER NEWS
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*  Functional Mock-
FMI FOR EMBEDDED SYSTEMS efmi g
—le.  embedded systems
» Integrated production code generation
- Requires Source Code Generation option, same as for =_"‘”’ cof L x|
GALEC code generation vv
- Offline version of Software Production Engineering " T S
on 3DEXPERIENCE " =97 :”:e? z%imﬂ% T":“x;‘éim;:"'ﬁig) m"; \“
» Improved event handling of GALEC code generator T ottt e S
g - pre operators, including event iteration and initialization B:Mm mmmm“mm
£ - whenelse branches for reinitialization with reinit T e P L oI T
3 - if statements in algorithm sections o A —
° - Enables Modelica.StateGraph in embedded models mmmm}};‘. o e e ot s o
* Production code as co-simulation source code FMU ‘===t s s oo e LS80S
- Self-contained (no external library dependencies)
- Small, high-quality (MISRA C:2025, SEI CERT C, ...),
safety-critical code - suited for hard real-time
2 ~ 7 DASSAULT
19 PSS CATIA pSSHSTEMES
FURTHER IMPROVEMENTS
e System Structure and Parameterization (SSP) ¢ Zipped help files
- Extended support for Credible Simulation Process - Generate a help directory, then put it in a zip file
- Integration of Uncertainty Quantification in SSP - Dymola will unpack the zip-file in a temporary
- Support for metadata and signature elements direCtOry aUtOmatica“y the first time it is used
- SSP ﬂags renamed for improved C[arity - Reduces the size of l]brary help up to 10x
Install and uninstall is faster, especially if you have

many files
Advanced.HTML.ZipGeneratedHelp=true

e Terminals in SSP

- Planned extension of SSP, currently under

© Dassault Systémes | Confidential Information | 2024
1

development
- Supports FMI 3 terminals and terminals for SSP ° Upgrade of FLEXnet license server
systems (native) - Version 11.19.6 or later needed
- Beta-test feature in Dymola - Fully backwards compatible
2 7 DASSAULT
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