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Functional Mock-up Interface (FMI) - Motivation (1)

Problems / Needs supplierl suppl|er2 suppller3 suppller4 suppllerS

— Component development by supplier @; ﬂ \

—~ Integration by OEM e \ j
7 Many different simulation tools

)

Solution supplierl supplier2 supplier3 supplier4 supplier5
—~ Reuse of supplier models by OEM: : | : ) e
—~ DLL (model import) and/or (001 1| 100l 3
= Tool coupling (co-simulation) T I
— Protection of model IP of supplier | FMI | OEM
Added Value supplierl ! .
7 Early validation of design @ ;Q\‘@(\
—~ Increased process ¥ B
efficiency and quality supplier2 @» ;@
= “" supplier3

slide from Nick Suyam, Daimler (adapted)
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FMI - Motivation (2)

-7 No standards available for:
-7 Model interface based on C or binaries
-7 Co-simulation between simulation tools

=7 Lots of proprietary interfaces:

7 Simulink: S-function

—Z Modelica: external function, external object interface

—Z QTronic Silver: Silver-Module API

7 SimulationX: External Model Interface

—Z NI LabVIEW: External Model Interface, Simulation Interface Toolkit
7 Simpack: uforce routines

7 ADAMS: user routines

7 €
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FMI | Overview

The FMI development is part of the ITEA2 MODELISAR project
(2008 - 2011; 29 partners, Budget: 30 Mill. 0)

—Z FMI development initiated, organized and headed by Daimler AG

7 Improved Software/Model/Hardware-in-the-Loop Simulation,
of physical models from different vendors.

Open Standard
14 Automotive Use-Cases to evaluate FMI.

\

\

Gearbox Thermal Automated Chassis components,
with ECU with ECU systems cargo door roadway, ECU (e.g. ESP)

functional mockup interface for model exchange and tool couplin

courtesy Daimler
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FMI - Main Design ldea (1)

7 FMI for Model Exchange:

% Tool SFMU
Em O e

7 Version 1.0 released in January 2010

7 FEMI for Co-Simulation:
7 Reuses as much as possible from FMI for Model Exchange standard

Solver

- “yFMU
T o
ECE

7 Version 1.0 released in October 2010
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FMI - Main Design ldea (2)

7 A component which implements the interface is called
Functional Mockup Unit (FMU)

7 Separation of
=7 Description of interface data (XML file)

7 Functionality (C code or binary)

—Z A FMU is a zipped file (*.fmu) containing the XML description file and the
iImplementation in source or binary form

=7 Additional data and functionality can be included

7 Interface specification: www.functional-mockup-interface.org
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— [ aitributes

fmiModelDescription E]—

XML schema (.xsd)
defined by the
FMI specification

—(—B

Tool specific data (ignored by
ather taals)

Exposed watiables of the
rmodel




