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2. FMI 3.0
•

FMU modelDescription.xml

• : 
FMU

• : 
FMU

• : 

FMU

• : 
FMU

•FMUs : 
modelDescription.xml FMU
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2. FMI

https://www.asam.net/standards/detail/xil-ma/
Generic Simulator Interface for Simulation Model Access

ProSTEP Smart Systems Engineering http://www.prostep.org/en/

https://epc.or.jp/fund_dept/sim_foundation/2018model

OPTEMUS Project Jun. 2015 - Feb. 2019 http://www.optemus.eu/
Optimized Energy Management and USe

MA FMI Project
MA SSP Project

http://www.fmi-standard.org

System Structure and Parameterization

MA DCP Project Distributed Co-Simulation Protocol

Functional Mockup Interface

https://dcp-standard.org/

https://ssp-standard.org

ACOSAR Project Sept. 2015 – Aug. 2018 http://www.acosar.eu/
Advanced Co-Simulation Open System ARchitecture

EMPHYSIS Project  Sept. 2017 - Aug. 2020
EMbedded systems with PHYSical models In the production code Software 

https://itea3.org/project/emphysis.html
roduction c

https://obelics.eu/
Optimization of scalaBle rEaltime modeLs and functIonal testing for e-drive ConceptS

OBELICS Project Oct. 2017 - Sept. 2020
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Tool
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FMI for Co-Simulation
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fmu zip
zip
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Ref. The Functional Mockup Interface for Tool independent Exchange of Simulation Models Modelica 2011, 21st,22nd March

- 10 -



17

Ref. The Functional Mockup Interface for Tool independent Exchange of Simulation Models Modelica 2011, 21st,22nd March
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https://fmi-standard.org/tools/

FMI Tools 2011 2012 2013 2014 2015 2017 2018 2020

Support 15 32 37 47 80 / 42 87 / 52 108 141

Planned 9 7 10 6 8 6 2
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https://fmi-standard.org/literature/
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HomePage
• https://fmi-standard.org
• https://www.modelica.org/
• https://newsletter.modelica.org/

Twitter
• @FMI_Info https://twitter.com/fmi_info
• @modelica https://twitter.com/modelica
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Solver

u

t x

t0, p, initial values(a subset of (x0, y0, v0, m0)

.x, m, z

y

v

Solver
t

tci  tci+1 from initial  time
tc0 := tstart to end  time 
tcN := tstop

t
m
p Real Integer Boolean Strings
u Real Integer Boolean Strings
v
x
y  Real Integer Boolean Strings
z    
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Dymola
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D

CSS time

CSS : Communication Step Size

32
32

XML
/ / etc.

FMI Cross check activity

FMU FMU FMU

1) FMU /

2) FMU

3) 
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FMI D

Runge Kutta (1 4 )

Im( t)

Re( t)

3434
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, ,

- 19 -



3535

DAE (Differential Algebraic Equation)
t=0 .

36

FMI Co-simulation
Tool B

Native 
Solver
Native 
So eSolver

FMI Model Exchange

Tool B Solver

Tool B

Native Solver

Native Tool

Model Exchange
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Explicit Euler, Runge-Kutta

Runge Kutta (1 4 )

IIm( t)

Re ( t)

/ Case by case
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1) Slave

2) Slave
3) Master

Co-simulation
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Communication interval Coupling

Explicit Euler, Runge-Kutta

> 

Co-simulation
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• FMI /
1) FMU /
2) FMU
3) 

•
•

Model Exchange Co-simulation
• Co-sim

(ME/Co-sim)

•
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Model Exchange Co-simulation

FMU
Communication interval

/ /
FMU

Core exe FMU exe

HILS

Model Exchange Co-simulation
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Case WG
5-1.
5-2.
5-3.FMU
5-4.FMU
5-5.

Case2
5-6. 
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Sample_6p2_ .xlsx
Sample_6p2_Result.txt

Driver Driver_FMU_Export_Rev16.fmu
Power Train Powertrain_FMU_export_Rev16.fmu
Drive Line DS_Simulink.fmu
Chassis FMI_20_Blackbox_Euler_Test_FlatPad.fmu
Steering SteeringMechanismRackPinionInMetric.fmu

Sample_6p2.zip

https://www.jsae.or.jp/katsudou/detail1035.html
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Engine

Gas Pedal

Propeller Shaft

Differential
Gear

Driveshaft

Steering

Chassis

PowerTrain DriveLine

Driver

Cratch Pedal
Lateral

Front

Upper

Rear Suspension

Manual 
Transmission

Front Suspension
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Sample_6p2_ .xlsx
Sample_6p2_Result.txt

Driver Driver_FMU_Export_Rev16.fmu
Power Train Powertrain_FMU_export_Rev16.fmu
Drive Line DS_Simulink.fmu
Chassis FMI_20_Blackbox_Euler_Test_FlatPad.fmu
Steering SteeringMechanismRackPinionInMetric.fmu
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Vehicle Dynamics Library 
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x

F

T
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Driver 0 - RK4 5e-05[s]

Power train 63 2.3 [kHz] RK4 5e-05[s]

Drive line 6 3.2 [kHz] RK4 5e-05[s]

Chassiss 40 10 [Hz] RK4 1e-03[s]

Steering 12 240 [Hz] CVODE Variable
Time Step
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[1]

[2]
[3]

[4]

[5]
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Start Time 0 [s]
Stop Time 20 [s]
Solver, Step Sizes and Tolerances Fixed step Solver
Integration method Euler Forward ODE1
Min. Calculation Step Size 0.00005 5e-5 [s]
Min. Output Step Size 0.01 [s] 

56

PPower DDrive
TTrain LLine

Communication Step Size 5.00E-05 5.00E-05 5.00E-05 1.00E-03 1.00E-03

SSteeringSSetting DDriver CChassis

Amesim Co-simulation Step Size
Dymola fmi_Communication Step Size
MapleSim MapleSim Sync Step
Simplorer TS Simplorer
SimulationX Communication Step Size hC
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•

60

: Sample_6p3.txt 
(JC08) : jc08.csv 

Driver : Driver.fmu
Engine Controller : ENG_CNT.fmu
T/M Controller : TM_CNT.fmu
Alternator Controller : ALT_CNT.fmu
Power Train : PWT_PNT.fmu
Chassis : CHA_PNT.fmu
Electric : ELEC_PNT.fmu

Sample_6p3.zip

https://www.jsae.or.jp/katsudou/detail1035.html

- 32 -



61

62

FMI Ver.1.0.1

https://www.jsae.or.jp/katsudou/detail1035.html
H/P

FMI Ver.1.0.1
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.Fortran
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