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Dr. Tummescheit has served as the CEO of Modelon in Sweden and moved to the United States in 2013 to
establish Modelon as a leading player in system simulation here.

He has an MSc in Mechanical Engineering from Germany, and a PhD in Automatic Control from the
University of Lund, Sweden.

GLOBAL PRODUCT DATA BOEING is a trademark of Boeing Management Company

’ “ o Tieh O'\P,IE R'/\\nB ! ‘I‘ LT 20 1 7 Copyright © 2017 Boeing. All rights reserved.
Copyright © 2017 Northrop Grumman Corporation. All rights reserved.

GPDIS_2017.ppt | 2

2 ELYSIUM m NORTHROP GRUMMAN O woEnve

& ELYSIUM [ parke: 000 wonmnae: crusssean: Qo moene



Outline of Presentation
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AThe Functional-Mockup Interface FMI: overview
ABusiness and Process implications of FMI

AFMI is great i but not magic!

ASystem Structure and Parameterization SSP: overview

A Conclusions and Outlook

-v” 4 Fﬁgr)g%’oppné)g%%ﬁ LD|/§|_T¢ 2 BOEING is a trademark of Boeing Management Company
’ w S UMMIT 1 7 Copyright © 2017 Boeing. All rights reserved.
Copyright © 2017 Northrop Grumman Corporation. All rights reserved.

GPDIS_2017.ppt | 3

2 ELYSIUM m NORTHROP GRUMMAN O woEnve

& ELYSIUM [ parke: 000 wonmnae: crusssean: Qo moene



THE COMPLEXITY ISSUE
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A Systemcomplexity increases
A Requiredtime to market decreases(most industrie9
A Without disruptive changes animpossible equation to solve.
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1. WHY FMI?
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Problem
A Due to different applications, models of a system often have to be
developed using different programs (modeling and simulation

environments), supplierl supplier2 supplier3  supplierd4 supJoIier5
® W @)

. E P | OEM or systems integrator
, 5
ch\

A In order to simulate the overall system, the different simulation
programs must interact with each other.

A The system integrator must cope with simulation environments from
many suppliers.

A This makes the model exchange a necessity. No current standardized
interface.

A Even though Modelica® is tool independent, it cannot be used as
such a standardized interface for model exchange.
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FUNCTIONAL MOCKUP INTERFACE (FMI)
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A Tool independent standard to support both model exchange
and co-simulation of dynamic models

A Created to solve model interoperability in automotive industry

A Original development of standard part of EUfunded
MODELISAR project led and initiated by Daimler

A First version published in 2010, improved FMI 2.0 in 2014

A Active development as Modelica® Association project
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OEM or systems integrator
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FUNCTIONAL MOCKUP INTERFACE (FMI) IN A
NUTSHELL
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(]

A What is FMI?
0 an application _ |
programming interface i - = =
and its semantics \ i 7 g B
0 an xml schema that | ==
describes the model e @@
structure and capabilities —
o the structure of a zip file |/ Supported by > 100 tools:
that is used to package =41 A 0/1-D ODE Simulators
the model, its resources =4l A Multibody Simulators
and documentation. A HIL Simulators /SIL tool chains
A'> 100 tools support FMI in A Scientific Computation tools
10 different categories. ﬁ RGP EIERIEE
Cosimulation Backplanes
A Software development tools
_ A Systems engineering tools
up/-to-date list of tools: A SDKs, legacy integration
www.fmi-standard.org/tools {CFD tools /
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USE CASE I:
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I)

57N
Y

Combined simulation for system integration

Solution

A As a universal solution to this problem the Functional Mockup
Interface (FMI) was developed by the Eproject MODELISAR,
and is now maintained by the FMI project of the Modelica®

supplierl supplier2 supplier3 supplier4 suppliers
tool 1| [tool2| |tool 3 tool 4 tool 5
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