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Simulation

The purpose of a simulation is to gain system
understanding without manipulating the real
system, either because it is not yet defined or
available, or because it cannot be exercisec

directly due to cost, time, resources or risk
constraints.

Simulation is typically performed on a model of
the system.
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System engineering process (V process)

REQ model
SysML model %
Simulation 3
AML/Software %
MCAD 2
ECAD
Timing
Thermal
Stress
etc.

rocess, manufactuge,
assembly
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Cameo Simulation Toolkit NQ

- Model execution framework for MagicDraw
= Model debugging and animation environment
= Pluggable engines, languages and evaluators
= User Interface prototyping

= Co-simulation orchestration

- The standard based model execution of:
Activities (OMG fUML standard)
Composite structures (OMG PSCS)

Statemachines (W3C SCXML and OMG PSSM standards) O

Actions/scripts (OMG ALF, JSR223 scripting) VL

Parametrics (OMG SysML standard) r
= Sequence diagrams (OMG UML Testing Profile) W
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Engineering analysis

* Automated Requirements Verification
* Trade studies / trade-off analysis

* Mass/cost/power rollups

« Timing and duration analysis

* Monte Carlo analysis

* Model-based testing

e Co-simulation environment
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Simulation and Analysis
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User Interface + animation
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GUI examples

——
4 'Y Voltagein 220 — >
§'—‘ “ Consumtion 0

ey g g o

RIGHT DOORS PASSENGER VEHICLE

EXTERMAL DX

Door khibit [0 Stat ¢
L DoorClose |
ATC Inhibit ATO Inhibit Door Close LOCK 00S
PULL EAD

External Systems Internal Variables
. Door P/E (35)

Night

Cloudy

Sunny
T g : E
: : - . senger Conlrols
irain siopped on mark

01_Paddingion  ~|MMl pecok W PED NOK
: —
; et

01 ord -

E—
L o |
prorm aop
T P et ey
03 rensu | Aopotonsin | [opt
retour () «proxy»
+ Alarme UserincHrC,
r UserlnchinG
Sortie L «proxy» -
horloge : Horloge © Réglages
Réglages
SysML State Machine Diagram [ [=3) Honogey [ sevan |

| o

Trigger: [ UserlncHrA [signals] v

». Console x 1 Variables X | ” Breakpoints X

2
2S CATiIA | NoMagic



Monte Carlo Analysis
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Monte Carlo - Uncertainty Propagation

The Monte Carlo method is a . . 1
A%l A A3

method for analyzing uncertainty

propagation, where the goal is to ., " "
determine how random variation, \ ‘ f/

lack of knowledge, or error affects Model

the sensitivity, performance, or flx)

reliability of the system that is

being modeled. M1 J \ W2
- "
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Monte Carlo simulation

Distributed Property

= Normal distribution
- Mean +- Standard deviation
= Uniform distribution

- Min - max

Number of runs
Recording CSV
Histograms
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& Cameo Systems Modeler 19.0 beta - Hinge_MonteCarlo.mdzip [/User:
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matlab>> m = csvread('clearance.csv', 1, 1);
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Demo!
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Questions?

2
2S CATIA | NoMagic



System

Subsystem

Sub-subsystem

Component
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Lumped element model

The lumped element model (also called lumped parameter
model, or lumped component model) simplifies the description of
the behaviour of spatially distributed physical systems into

a topology consisting of discrete entities that approximate the
behaviour of the distributed system under certain assumptions. It is
useful in electrical systems (including electronics),

mechanical multibody systems, heat transfer, acoustics, etc.
Mathematically speaking, the simplification reduces the state
space of the system to a finite dimension, and the partial differential

equations (PDES) of the continuous (infinite-dimensional) time and
space model of the physical system into ordinary differential
equations (ODEs) with a finite number of parameters.
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https://en.wikipedia.org/wiki/Topology
https://en.wikipedia.org/wiki/Electrical_network
https://en.wikipedia.org/wiki/Electronics
https://en.wikipedia.org/wiki/Multibody_system
https://en.wikipedia.org/wiki/Heat_transfer
https://en.wikipedia.org/wiki/Acoustics
https://en.wikipedia.org/wiki/State_space_(controls)
https://en.wikipedia.org/wiki/Counting_number
https://en.wikipedia.org/wiki/Dimension
https://en.wikipedia.org/wiki/Partial_differential_equation
https://en.wikipedia.org/wiki/Ordinary_differential_equation

