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VHDL-AMSHRBYE

. Totally 9 libraries with 1700+ models.
. 700+ VHDL-AMS models

. Nearly 1000 demonstrative examples, with daily regression test.
. Nearly 150 basic components
( | *  Circuit & Physical Domains (like mechanical, thermal, fluidic and magnetic).

*  Blocks (continuous, discrete, sources, signal processing, math blocks)
* Measurement, all the meters cover all the physical domains include circuits.
* Tools, time function sources.

. Nearly 50 digital components

» Digital sources, counters, logic blocks, logic gates and so on.

VHDL-AMS Model Libraries for Multi-Domain Systems
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Simplorer¥¥Modelicafiy 3z 3F

Modelica Modeling Environment

* Create Modelica models as diagrams and
code

* Import models from other environments

PO@O0_ iR -BiE
ek © uml.org.on

Access to Modelica Libraries

*  Modelica Standard Library built in — over
1,500 multi-domain components

¢ Compatible with Modelon Modelica libraries

Access to Simplorer’s Powerful Simulation

Environment

* Time-domain studies through sophisticated statistical and
optimization experiments
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Modelicatr EE

The Modelica Standard Library (MSL) is a free library from the
Modelica Association with over 1,500 components for modeling
mechanical, electrical, thermal, fluid, and control systems.

In Simplorer:

* MSLincluded with installation

* Create diagrams from MSL models

* Import subsystems built with MSL models

PO@O0_ iR -BiE
ek © uml.org.on

VL4

MODELICA
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Modelon[ZE
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In Simplorer:

* Create diagrams from supported
Modelon libraries

* Import subsystems built with Modelon
models

* Modelon libraries are provided by Modelon AB / Inc.
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A Reduced Order Model (ROM)

Is a simplification of a high-fidelity dynamical model that
preserves essential behavior and dominant effects, for the

purpose of reducing solution time or storage capacity required
for the more complex model.
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* The values of output parameters as a function of
are obtained on the design points defined in
the design of experiments

* Interpolation methods are essential to the model

20
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P SROMBIREE

2 hours on 16 cores cluster

PO@O0_ iR -BiE
ek © umilorg.on

3 seconds on this laptop

Max difference: 1.2%
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m Step Response

State-Space
m— —
x Model

X'(t) = Ax(t) + Bu(t)
y(t) = Cx(t) + Du(t)

22 © 2017 ANSYS, Inc. August 3, 2017 ANSYS UGM 2017
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* Many classes of problems are intrinsically /Applications \

non-linear * Fluid flows
 Mechanical vibrations,

e Again, th | is often to simulate ) :
gain, the goallis o stress and fatigue analysis

dynamic response to an arbitrary input .

signal in real-time or quasi real-time k /

* The following techniques for creating

ROMs for non-linear systems are:
° Projection methods on subspaces: SVD

° Machine learning (Deep Learning):

Recursive Neural Networks (RNN)

23
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Temperature Field (°C)
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Fluent
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v’ Static ROM Builder
v" Dynamic ROM Builder
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ROMHAJZERE (2/3)

ROM 6l ROM £

ROM Builder /3D solver 3D solvers and System
24 21
ANSYS Source Training Data ANSYS ROM ANSYS ROM ANSYS ROM post-
(3D) Tool E ‘ from ANSYS | E Extraction Tool Model processing (3D)
e — ANSYS System Tool
~_ Y (or other System
3D Simulation tool)
Data
~——
System
Simulation Data
Training Data ROM ROM
Generation Extraction Consumption

RS AflE : 5% IRIRACY
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ROMBYEERL (3/3)
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Enabling:

MODEL PORTABILITY

TOOL INTEROPERABILITY
ENTERPRISE DEPLOYABILITY

Simplorer — 0-D Circuit & System Simulation

*  Consumes FMUs for ME (1.0/2.0)

. Produces FMUs for ME (1.0, Modelica subsystems only)
SCADE Suite — Embedded Control Design

*  Produces FMUs for ME and CS (1.0/2.0)

SCADE Display — HMI Software Design

*  Produces FMUs for ME (1.0/2.0)
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\ KNS EIE (VHDL-AMS)
+

Electromechanical Actuation for Elevator
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