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 FMI ─ꜟכ♠  

 

↓─ ≢│⁸ ╢↑⅔⌐ꜟכ♠⌂ FMI ╩ ⇔╕∆⁹ 

 

ⱶ☼ Dymola♥☻◦כ♁♇♄ .1.1  

 

Dymola ☼ⱶ♥☻◦כ♁♇♄⁸│ Dassault Systemes ⅛╠ Modelica ╩ ⇔√◦Ⱶꜙ꜠כ◦

ꜛfi♠⁹∆≢ꜟכDymola │ FMI ─ ⌐ ∫≡⅔╡⁸FMI ⌐ ⇔√⸗♦ꜟ─ ⁸ ⁸◦Ⱶꜙ꜠

╩fiꜛ◦כ ℮↓≤⅜≢⅝╕∆⁹ 

- FMI 1.0⁸2.0⁸⅔╟┘ 3.0 ⱬכ♃  ╩◘ⱳ⁹∆╕⇔♩כ 

- Co-Simulation ≤ Model Exchange ╩◘ⱳ⁹∆╕⇔♩כ 

- Windows ⅔╟┘ Linux ╩ ⇔≡™╕∆⁹ 

 

1.1.1. FMU─  

⸗♦ꜟ⅛╠ FMU ╩ ⇔√↑╣┌⁸Simulation ♃Ⱪ≢ Translate ╩ ⇔╕∆⁹∕─ ⁸FMU ╩

╪≢ↄ∞↕™⁹ 

 

 

─ ≢│⁸FMU ⌐ ∆╢○ⱪ◦ꜛfi⅜ ↕╣╕∆⁹∕─ ⁸FMU ─ Model Exchange

─╖⁸ Co-simulation ─╖⁸╕√│Ɫ▬Ⱪꜞ♇♪ FMU ╛ ─Ᵽכ☺ꜛfi⁸ⱪꜝ♇♩ⱨ◊כⱶ⌂≥╩

┘╕∆⁹Co-simulation ─ FMU ╩ ╪∞ ⁸♁ꜟⱣ ⅜◖ⱴfi♪╩ ⇔√ ─♁ꜟⱣ ⌐⌂
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╡╕∆⁹ ⅜№╣┌⁸ ∆╢ ╙ ╘╠╣╕∆ ⅎ┌⁸I/O ≤Ɽꜝⱷכ♃⇔⅛ ⇔√ↄ⌂↑╣

┌⁸Black -Box─ FMU ╩ ⇔≡ↄ∞↕™ ⁹╙⇔⁸╙∫≤ ⅛ↄ ╩ ⇔√↑╣┌⁸Select variables

╩♅▼♇◒⇔≡ↄ∞↕™⁹∕℮∆╢≤⁸ ─ ≢│ ⅜≢⅝╕∆⁹ 

 

 

 

 

1.1.2. FMU─▬fiⱳכ♩≤  

FMU ╩▬fiⱳכ♩⇔√™ ⁸File ⱷ♬ꜙ─ Open◖ⱴfi♪╩ ⇔≡⁸Import FMU ╩ ╪≢ↄ∞

↕™⁹ ╪ ─ ⌐ Drag & Drop ≢╙≢⅝╕∆⁹ 
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ⱨ□▬ꜟ─Ɽ☻╩ ⇔≡⁸Ɫ▬Ⱪꜞ♇♪ FMU ─ ⌐ ╩♪כ⸗╢╣↕ ┘╕∆⁹∕─

≢ ∆╢ ╩ ⅛ↄ ╘╠╣╕∆⁹ 

 

 

FMU ╩ ∆╢⌐│⁸▬fiⱳכ♩↕╣√⸗♦ꜟ╩ⱷ▬fi ⌐ ⇔≡ↄ∞↕™⁹ 
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◖fiⱳⱠfi♩⌐♄Ⱪꜟ◒ꜞ♇◒∆╢≤⁸Ɽꜝⱷכ♃╩ ∆╢ ⅜ ╣╕∆⁹∕─ ⁸FMI ─

♃Ⱪ⅜№∫≡⁸FMU ─꜡◑fi◓╛▬fi☻♃fi☻ ⌂≥╩ ≢⅝╕∆⁹Co-simulation ─ ─

♩♇ꜛ◦fiכꜞ◒☻ ⁸ ⁸ ⁸ ─☻♥♇ⱪ╙№╡╕∆⁹ 

     

        Model Exchange FMU ─Ɽꜝⱷכ♃   Co-Simulation FMU ─Ɽꜝⱷכ♃ 

 

▬fiⱳכ♩↕╣√ FMU ╩⁸ ─ FMU ⅔╟┘ Modelica ─◖fiⱳⱠfi♩≤ ⇔≡ ─ Dymola ─

◦Ⱶꜙ꜠כ◦ꜛfi≤ ∂╟℮⌐ ⇔≡ ≤ ⅜≢⅝╕∆⁹ 

Co-simulation ─ ⁸∕╣∙╣─ FMU ─ I/O ─ ☻♥♇ⱪ⅜ ⇔ↄ ↕╣≡™╢↓≤╩ ⇔

≡ↄ∞↕™⁹ 

─ FMU ╩ ╘≡™╢⸗♦ꜟ│ ─╟℮⌐ ⅎ╕∆ ◖fiⱳⱠfi♩─ │╕∞ ⇔≡™⌂™

⁹ 

CS ─Ɽꜝⱷכ♃ 
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1.2. ▪fi◦☻ Twin Builder  

 

Twin Builder (2023.R2) ⅜ ∆╢ ⌐≈™≡⁸  1.2-1⌐ ⇔╕∆⁹ 

FMI ─ ⌐⅔™≡│ Modelica ꜝ▬Ⱪꜝꜞ∞↑≢ ↕╣√⸗♦ꜟ⅛╠ FMU ╩ ∆╢ ≤⁸

Twin Builder ─ ꜝ▬Ⱪꜝꜞ (SML) ≤ ╖ ╦∑≡◘Ⱪ◦כ♩ ⌐≡ ⇔√⸗♦ꜟ⅛╠ FMU

╩ ∆╢ ≢ ╛ ⅜ ⌂╡╕∆⁹ 

 

FMI Modelica  

FMI Ᵽכ☺ꜛfi 1.0⁸ 2.0 

 Model Exchange⁸ Co-Simulation  

OS Windows 64⁸ 32 

ꜝ▬☿fi☻  

FMI ◘Ⱪ◦כ♩  

FMI Ᵽכ☺ꜛfi 2.0 

 Co-Simulation  

OS Windows 64⁸ Linux 64  (Ubuntu ⁸ RedHat )  

ꜝ▬☿fi☻ ⌐ ╡ ⅎ  

FMI  

FMI Ᵽכ☺ꜛfi 1.0⁸ 2.0 

 Model Exchange⁸ Co-Simulation  

OS Windows 64  

ꜝ▬☿fi☻ ⌐  

 1.2-1 Twin Builder FMI ▬fi♃ⱨ▼כ☻  

 

1.2.1. FMU─ Modelica 

Modelica ◄♦▫♃╩ ™≡ ⇔√⸗♦ꜟ─╖╩ ™≡ FMU ╩ ∆╢ ⌐≈™≡ ⇔╕∆⁹ 

 

A ) Modelica ⸗♦ꜟ─ ⅛╠◖fiⱤ▬ꜟ 

ᵑ ⱪ꜡☺▼◒♩♠ꜞכ Definitions/ Models ╩ ◒ꜞ♇◒⇔≡ [Add Definition] ╟╡ ∆╢⸗♦

ꜟ ╩ ⇔⁸Modelica ◄♦▫♃╩ ⅝╕∆⁹ 

ᵒ Modelica ꜝ▬Ⱪꜝꜞ♠ꜞכ⅜ ⌐ ↕╣╕∆─≢⁸♪ꜝ♇◓ ♪꜡♇ⱪ≢ ╩ ⁸

⌂≥╩ ™ ≤⌂╢⸗♦ꜟ╩ ⇔╕∆⁹ 

ᵓ ꜞⱲfi [Compile & Update Project] ╟╡◖fiⱤ▬ꜟ╩  

ᵔ ─₈×₉Ⱳ♃fi≢ Modelica ◄♦▫♃╩ ∂╕∆⁹ 
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 1.2.1-1 Modelica ⸗♦ꜟ  

 

B) FMU ─  

ᵑ  ⱪ꜡☺▼◒♩♠ꜞכ  Definitions/ Models ╟╡ ⇔√  Modelica ⸗♦ꜟ╩ ◒ꜞ♇◒⇔≡ 

[Export as FMU] ╩ ⇔╕∆⁹ 

ᵒ FMU ⱨ□▬ꜟ ⁸ ⁸ OS⌂≥╩ ⇔≡[Export]  

 

 1.2.1-2 Modelica ⸗♦ꜟ⅛╠─ FMU  

 

⅜ Modelica ꜝ▬Ⱪꜝꜞ─╖≢ ↕╣√⸗♦ꜟ⅛╠ FMU ╩ ∆╢ ≤⌂╡╕∆⁹ ⇔√

FMU ⸗♦ꜟ │ A)-ᵑ≢ ∆╢ Modelica ⸗♦ꜟ ⌐⌂╡╕∆⁹ 

 

1.2.2. FMU─ ◘Ⱪ◦כ♩  

Simplorer ─ꜝ▬Ⱪꜝꜞ⸗♦ꜟ (SML)⁸Modelica⸗♦ꜟ⁸C ⸗♦ꜟ╠╩◘Ⱪ◦כ♩ ≢

⇔⁸∕─ ╩ FMU ≤⇔≡ ∆╢ ⌐≈™≡ ⇔╕∆⁹↓↓≢ SML ⸗♦ꜟ│ ⌐ꜝ▬Ⱪꜝ

BasicElements כꜞ♠ꜞ ╛ Multiph ysics ⌐ ╕╣╢ ╩ ⇔╕∆⁹ 
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A ) ◘Ⱪ◦כ♩─ ≤ ─  

ᵑ ꜞⱲfi [Subcircuit ]╩◒ꜞ♇◒∆╢≤⁸♩♇ⱪ꜠ⱬꜟ◦כ♩(TwinBuilder1) ─ ⌐◘Ⱪ◦כ♩

(SubSheet1) ⅜ ↕╣╕∆⁹ 

ᵒ ꜞⱲfi⅛╠ Interface port ─▪▬◖fi╩◒ꜞ♇◒∆╢≤⁸ⱴ►☻◌כ♁ꜟ⌐ ─◦fiⱲꜟ⅜ ╡

╕∆─≢⁸ ⌂ ⌐ ⇔╕∆⁹ 

ᵓ ⇔√ ╩♄Ⱪꜟ◒ꜞ♇◒∆╢≤⁸ ⌐ ∆♄▬▪꜡◓⅜ ↕╣⁸ ╛ ╩ ⇔╕

∆⁹⌐ ⇔≡│ ─╟℮⌐⌂╡╕∆⁹ 

 Domain : Quantity  Parametric Ɽꜝⱷכ♃  

 Type : real ─╖  

 Direction : in  out  

 

 

 1.2.2-1 ◘Ⱪ◦כ♩─  

 

B ) ◘Ⱪ◦כ♩ ─  

ᵑ ⌐ ↕╣≡™╢ꜝ▬Ⱪꜝꜞ♠ꜞכ⅛╠ ╩ ⇔⁸ ⇔√ ≤ ⇔╕∆⁹ 

⌐│ Modelica ╛ ╖ ╪∞ FMU ⌂≥╙ ≢⅝╕∆⁹↓╣╠│ꜝ▬Ⱪꜝꜞ♠ꜞכ─  

[Project Components] ⌐ ⇔╕∆⁹ 

ᵒ ⸗♦ꜟ⅜ ⇔√╠ ─ ╩ ◒ꜞ♇◒⇔≡[Pop Up]╩ ⇔⁸♩♇ⱪ꜠ⱬꜟ ⌐ ╡╕

∆⁹ 

 

 1.2.2-2 ◘Ⱪ◦כ♩ ─  
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C ) FMU ─  

ᵑ ◘Ⱪ◦כ♩│ ⌐ ↕╣╕∆⁹⸗♦ꜟ╩ ◒ꜞ♇◒⇔≡ [Compile as co-simulation 

FMU] ╩ ∆╢≤⁸ ─♄▬▪꜡◓⅜ ⅝╕∆⁹ 

ᵒ ≢ ⇔≡™╢ ─ dll ╩ ↕∑╢√╘⁸[Auto Detect] ╩ ⇔≡ↄ∞↕™⁹╕√⁸

Linux64 ⌐╙ ∆╢ FMU ╩ ∆╢⌐│⁸  Twin Builder Linux Redistributable ╩▬fi

─⧵⁸⅝⅔≡⇔ꜟכ♩☻ ╩ ∆╢ ⅜№╡╕∆⁹ 

ᵓ  ◖fiⱤ▬ꜟ ⁸ⱪ꜡☺▼◒♩♠ꜞכ  Definitions/Models ⌐ FMU ⸗♦ꜟ

FMUModel_TwinBuilder2 ⅜ ↕╣╕∆⁹↓╣╩ ◒ꜞ♇◒⇔≡ [Export as FMU] ╩ ⇔╕∆⁹ 

ᵔ FMI 2.0 Co -Simulation ─╖⅜ ≤⌂╡⁸[Export] ≢ ⇔╕∆⁹ 

 

 

 1.2.2-3 ◘Ⱪ◦כ♩ ─ FMU  

 

⅜ ◘Ⱪ◦כ♩ ≢ ⇔√⸗♦ꜟ⅛╠ FMU ╩ ∆╢ ≤⌂╡╕∆⁹C )-ᵒ⌐≡◖fiⱤ▬

ꜟ∆╢ ⌐ ⇔√ FMU ⸗♦ꜟ ⅜ ↕╣╕∆⁹ 

 

1.2.3. FMU─ ╖ ╖ 

Twin Builder │Windows64 ▪כ◐♥◒♅ꜗ╩ ╗ FMU ─╖ ≢⅝╕∆⁹ 

 

A ) FMU ⱨ□▬ꜟ─ ╖ ╖ 

ᵑ ♩♇ⱪⱷ♬ꜙכ Twin Builder/ Add Component/ Add FMU Component ╟╡⁸ ─ FMU ⱨ□
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▬ꜟ╩ ⇔╕∆⁹ 

⌐ ∆♄▬▪꜡◓⅜ ↕╣╕∆─≢ [Import] ╩ ⌐ꜟ♁כ◌⁸≥╢∆ FMU ⸗♦ꜟ⅜ ∫⅛

╡╕∆─≢ ─ ⌐♪꜡♇ⱪ⇔╕∆⁹⌂⅔⁸♄▬▪꜡◓≢ ⁸│כꜞ♠╢™≡╣↕ ╛ ─

╩ ™√™Ɽꜝⱷכ♃ ⌐⌂╡╕∆⅜⁸ ≢ ⌐ ⁸ ∆╢↓≤⅜≢⅝╕∆⁹ 

ᵒ ⇔√ FMU ╩ ◒ꜞ♇◒⇔⁸[Edit Model] ╩ ∆╢≤⁸ ⌐ ∆♄▬▪꜡◓⅜ ↕

╣╕∆⁹ 

ᵓ  [Replace] Ⱳ♃fi≢ ─ FMU ⱨ□▬ꜟ╩ ∆╢≤⸗♦ꜟ─ ╩ ≢⅝╕∆⁹Model 

Exchange њќCo-Simulation ⸗♦ꜟ╩ ╡ ⅎ╢ ╛⁸ ⅜ ╦╣√ FMU ⸗♦ꜟ─ ⌐ ⇔

╕∆⁹ 

 

 1.2.3-1 FMU ─ ╖ ╖ 

 

1.2.4. ∕─  

Modelica⌐ ∆╢  

install>ה -dir> ¥ Help ¥ Twin Builder ¥ GSG¥ ModelicaTutorial.pdf  

◘Ⱪ◦כ♩⌐ ∆╢  

install>ה -dir> ¥ Help ¥ Twin Builder ¥ Twin Builder.pdf 11 Adding a Subcircuit to a Twin Builder Design  

FMU ⌐ ∆╢  

install>ה -dir> ¥ Help ¥ Twin Builder ¥ Twin Builder.pdf 6  (Exporting a Model as an FMU) ⁸11 (Creating and 

Exporting Co -Simulation FMU Models)  

FMU ⌐ ∆╢  
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1.3. MathWorks  Simulink  

 

MathWorks ⅜ ∆╢ Simulink │⁸FMU ─▬fiⱳכ♩/◄◒☻ⱳכ♩⌐ ⇔≡™╕∆⁹ ─  

1.3-1⌐ MATLAB Ᵽכ☺ꜛfi R2023b⌐⅔↑╢◘ⱳכ♩ ⌐≈™≡╕≤╘╕∆⁹ 

 

 1.3-1 Simulink ─ FMI ◘ⱳכ♩ R2023b  

FMU ◄◒☻ⱳכ♩ 

FMI Ᵽכ☺ꜛfi 2.0, 3.0 

 Co-Simulation  (CS) 

◄◒☻ⱳכ♩⌐ 

⌂ꜝ▬☿fi☻ 

MATLAB, Simulink, MATLAB Compiler, Simulink Compiler  

 ¶ FMU ◄◒☻ⱳ⁸│⌐♩כ Simulink Compiler ⅜ *1 

¶ R2023b⅛╠ FMI3.0 CS ╩◘ⱳ3*♩כ 

FM U ▬fiⱳכ♩ 

FMI Ᵽכ☺ꜛfi 1.0, 2.0, 3.0 

 Co-Simulation  (CS), Model Exchange  (ME)  

▬fiⱳכ♩⌐ 

⌂ꜝ▬☿fi☻ 

MATLAB, Simulink  

 ¶ Simulink ─ FMU Ⱪ꜡♇◒*2 ≢ FMU ▬fiⱳכ♩╩◘ⱳכ♩ 

¶ R2023b⅛╠ FMI3.0 CS/ME ╩◘ⱳ3*♩כ 

*1. Simulink Compiler │ R2020a⌐ꜞꜞכ☻↕╣√▪♪○fi ≢∆⁹ 

*2. FMU Ⱪ꜡♇◒│ R2017b⌐ ↕╣√ FMU ▬fiⱳכ♩ ─ Simulink Ⱪ꜡♇◒≢∆⁹ 

*3. R2023b ≢│⁸FMI3.0 ─ ⌐│ ⇔≡⅔╡╕∑╪⁹ │ ♪◐ꜙⱷfi♥כ◦ꜛfi╩ ↄ∞↕™⁹

╕√⁸R2023b⅛╠ FMU ◄◒☻ⱳכ♩⌐│ FMU Builder for Simulink ◘ⱳכ♩Ɽ♇◔כ☺ ╩♄►fi꜡⁸⇔♪כ

▬fi☻♩כꜟ∆╢ ⅜№╡╕∆⁹ 

 

1.3.1. FMU─  

Simulink ⸗♦ꜟ⅛╠ FMU ╩◄◒☻ⱳ⁸│⌐╘√╢∆♩כSimulink Compiler ⅜ ≤⌂╡╕∆⁹

⁸Simulink Compiler  ╩ ™√ FMU ◄◒☻ⱳכ♩─ ⌐≈™≡ ⇔╕∆⁹⌂⅔⁸R2023b ⌐

⅔↑╢ FMU ◄◒☻ⱳכ♩─ ≤⇔≡⁸Rapid Accelerator Mode ꜝⱧ♇♪▪◒☿ꜝ꜠כ⸗♃כ

♪ ─◦Ⱶꜙ꜠כ◦ꜛfi⸗כ♪≢ ∆╢ Simulink ⸗♦ꜟ─╖⅜ ⇔≡™╕∆⁹Simulink ─♁ꜟⱣ

│⁸ ☻♥♇ⱪ♁ꜟⱣ⅜◘ⱳ⁹∆╕™≡╣↕♩כR2023b⅛╠ ☻♥♇ⱪ♁ꜟⱣ╙ FMI2.0 CS ─

⌐ ⇔≡™╕∆ √∞⇔⁸FMU ─ ⌐ MATLAB Runtime ⅜ ≢∆ ⁹ ⌂

⌐≈™≡│ ♪◐ꜙⱷfi♥כ◦ꜛfi╩ ↄ∞↕™⁹ 

 

╕∏⁸FMU ╩ ∆╢ Simulink ⸗♦ꜟ╩ ⇔╕∆⁹ ─  1.3.1-1 ⌐ ∆╟℮⌐⁸◄♦▫♃

─ [◦Ⱶꜙ꜠כ◦ꜛfi] ♃Ⱪ╟╡⁸[ ] > [☻♃fi♪▪꜡fi FMU] ╩ ⇔╕∆⁹  
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 1.3.1-1 Simulink ⸗♦ꜟ⅛╠ FMU ◄◒☻ⱳכ♩ 

 

∆╢≤⁸  1.3.1-2⌐ ∆╟℮⌂◄◒☻ⱳכ♩ ⅜ ↕╣╕∆⁹FMI Ᵽכ☺ꜛfi╛Ɽꜝⱷ⁸♃כ

⌂≥─ ╩ ™⁸ ⌐ ─ [ ] Ⱳ♃fi╩ ∆≤ FMU ⅜ ↕╣╕∆⁹ 

 

 

 1.3.1-2 FMU ◄◒☻ⱳכ♩  

 

─╟℮⌂ GUI ⌐╟╢ FMU ⌐ ⅎ≡⁸exportToFMU2CS R2020a ╛

exportToFMU R2023b ╩ ™√ MATLAB ◖ⱴfi♪ꜝ▬fi⌐╟╢ FMU ╙ ≢∆⁹ 
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1.3.2. FMU─▬fiⱳכ♩≤  

Simulink ⌐│ FMU ╩▬fiⱳ₈─╘√╢∆♩כFMU Ⱪ꜡♇◒₉⅜ ↕╣≡™╕∆⁹FMU Ⱪ꜡♇◒

│ Simulink ꜝ▬Ⱪꜝꜞ─ [Simulink Extras/FMU Import] ⌐ ↕╣≡™╕∆⁹ ⁸FMU ▬fiⱳכ

♩≤◦Ⱶꜙ꜠כ◦ꜛfi ─ ⌐≈™≡ ⇔╕∆⁹⌂⅔⁸FMU ▬fiⱳכ♩│ Simulink ─

≢№╡⁸Simulink Compiler │ ≢∆⁹ 

 

 1.3.2-1⌐ ∆╟℮⌐⁸Simulink ◄♦▫♃─◐ꜗfiⱤ☻ ⌐ FMU Ⱪ꜡♇◒╩ ⇔╕∆⁹FMU ⱨ□

▬ꜟ⅜╕∞ ↕╣≡™⌂™ ≢│⁸ ≢ Unspecified FMU Import ≤ ↕╣╕∆⁹Ⱪ꜡♇◒╩

♄Ⱪꜟ◒ꜞ♇◒∆╢≤⁸FMU ⱨ□▬ꜟ╩ ∆╢ ⅜ ↕╣⁸▬fiⱳכ♩⇔√™ FMU ⱨ□▬ꜟ╩

ⱨ◊ꜟ♄⅛╠ ⇔╕∆ ↓─ ≢│ ELEC_PNT.fmu ⁹ 

 

 1.3.2-1 Simulink ⸗♦ꜟ┼─ FMU ─▬fiⱳכ♩ 

 

FMU ⱨ□▬ꜟ╩ ∆╢≤⁸  1.3.2-2⌐ ∆╟℮⌐Ⱪ꜡♇◒─ ⅜ ╦╡⁸ ⱳכ♩⅜ ⇔

╕∆⁹Ⱪ꜡♇◒╩♄Ⱪꜟ◒ꜞ♇◒∆╢≤⁸Ɽꜝⱷכ♃ ⅜ ↕╣⁸ ⌂ ╩ ™╕∆⁹ 
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 1.3.2-2 FMU Ⱪ꜡♇◒ 

 

FMU Ⱪ꜡♇◒│⁸ ─ Simulink ─Ⱪ꜡♇◒≤ ≢ ∆╢↓≤⅜≢⅝╕∆⁹⸗♦ꜟ⅜ ⇔√╠⁸

 1.3.2-3 ⌐ ∆╟℮⌐◄♦▫♃ ─ [◦Ⱶꜙ꜠כ◦ꜛfi] ♃Ⱪ⌐№╢◦Ⱶꜙ꜠כ◦ꜛfi [ ] Ⱳ♃

fi ─ Ⱳ♃fi ╩ ∆≤⁸◦Ⱶꜙ꜠כ◦ꜛfi⅜ ↕╣╕∆⁹ 

 

 

 1.3.2-3 FMU ╩ ⇔√ Simulink ⸗♦ꜟ─◦Ⱶꜙ꜠כ◦ꜛfi 
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1.4. Altair Twin  Activate  

 

Twin  Activate │ ⌂⸗♦ꜟⱬכ☻ ─√╘─ⱴꜟ♅ⱨ▫☺♇◒☻ ⅜ ⌂ ⱪꜝ♇♩ⱨ

ⱶ≢∆⁹כ◊ ─ ─Ⱪ꜡♇◒♄▬▪◓ꜝⱶꜝ▬Ⱪꜝꜞ╩ ∟⁸ ◖fiⱳכⱠfi♩│ Modelica ꜝ▬

Ⱪꜝꜞ╛ ─ ה ⁸ ◦☻♥ⱶ─ꜝ▬Ⱪꜝꜞ╩ ⇔≡Ɫ▬Ⱪꜞ♇♪⸗♦ꜞfi◓⅜ ≢∆⁹

╕√ MotionSolve ╛ Flux ⌂≥─ ─ Altair ≤─⸗♦ꜟ ╙ ≢∆⁹ 

 

Twin Activate │ FMI ─▬fiⱳה♩כ◄◒☻ⱳכ♩⌐ ⇔≡⅔╡⁸ ─ 1.4.1⌐ Ver.2023 ⌐⅔

↑╢◘ⱳכ♩ ⌐≈™≡ ⇔╕∆⁹FMI  2.0 ≢▬fiⱳה♩כ◄◒☻ⱳכ♩⌐ ⇔≡™√ │ ≡

FMI  3.0≢ ⅜ ≢∆⁹↕╠⌐⁸FMI  2.0⅔╟┘ FMI  3.0◄◒☻ⱳכ♩╩ ⇔≡⁸▬fiꜝ▬fi FMU

≤⇔≡ romAI ╩◄◒☻ⱳ⁹∆╕⅝≢⅜≥↓╢∆♩כ 

 

 1.4.1 TwinActivate ─ FMI ▬fi♃ⱨ▼כ☻  

FMU ◄◒☻ⱳכ♩ 

FMI Ᵽכ☺ꜛfi 2.0, 3.0 

 Co-Simulation (CS) , Model Exchange (ME)  

OS Windows 64, Linux  64 

ꜝ▬☿fi☻  *1 

 ¶ Ver.2022.3⅛╠ FMI3.0 CS/ME ╩◘ⱳכ♩ 

FM U ▬fiⱳכ♩ 

FMI Ᵽכ☺ꜛfi 1.0, 2.0, 3.0 

 Co-Simulation (CS) , Model Exchange (ME)  

OS Windows  64, Linux 64  

ꜝ▬☿fi☻ ⌐  

 ¶ Twin Activ ate ─ FMU Ⱪ꜡♇◒ ≢ FMU ▬fiⱳכ♩╩◘ⱳכ♩ 

¶ Ver.2022.3 ⅛╠ FMI3.0 CS/ME ╩◘ⱳכ♩ 

*1. FMU ⌐ romAI ─Ⱪ꜡♇◒╩ ╗ │ romAI ─ꜝ▬☿fi☻⅜ ≢∆⁹ 
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1.4.1. FMU─  

ᵑ Twin  Activate ≢⸗♦ꜟ╩ ⇔╕∆⁹FMU ⌐ ⱳכ♩╩ ⇔√™ ⁸Ɽ꜠♇♪

Ⱪꜝ►◙ Activate ꜝ▬Ⱪꜞ─₈Ports₉⅛╠₈Input ₉₈Output ₉Ⱪ꜡♇◒╩ ∆╢ ⅜№╡╕

∆⁹ 

 

 1.4.1-1 Twin Activate ⸗♦ꜟ 

 

ᵒ ⌐☻כⱤכⱩ꜡♇◒≤™℮ ╩ ™⁸FMU ⌐⇔√™⸗♦ꜟⱩ꜡♇◒ ⱪכꜟ◓╩ ⇔╕∆⁹ⱳ

╩♩כ ™√⸗♦ꜟ╩ ⇔⁸ ◒ꜞ♇◒⅛╠₈Super Block₉╩ ⇔ ∆╢ ⅜ ≢∆⁹ 

 

 1.4.1-2 Super Block  

 

 

ᵓ ☻כⱤכⱩ꜡♇◒╩♄Ⱪꜟ◒ꜞ♇◒⇔≡ ⇔⁸∕─ ─ Input ⱳכ♩Ⱪ꜡♇◒╩♄Ⱪꜟ◒ꜞ♇◒

⇔≡ⱪ꜡Ɽ♥▫♄▬▪꜡◓╩ ⅝╕∆⁹♄▬▪꜡◓ ─₈Time  dependency₉⌐♅▼♇◒╩ ╣╕∆⁹

↓─ ╩ ⇔⌂™ │⁸  1.4.1-5─♄▬▪꜡◓─₈Force inputs to always active ₉⌐♅▼

♇◒⅜ │כꜝ◄┌╣™≡∫ ⇔╕∑╪⁹ 

 

 1.4.1-3 Input ⱳכ♩Ⱪ꜡♇◒  
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FMU ⌐⸗♦ꜟ─Ɽꜝⱷכ♃╩ ⇔√™ │⁸↓─ ♃כⱩ꜡♇◒─ⱤꜝⱷכⱤכ☻≢

⌐ ╩ ∫≡ ↕™⁹ 

 

ᵔ ⇔√☻כⱤכⱩ꜡♇◒╩ ⇔⁸₈Tools₉─₈Code Generation and Export ₉╩ ⇔╕∆⁹ 

 

 1.4.1-4 Code Generation and Export ─  

 

↓─♄▬▪꜡◓≢₈Target₉╩₈FMU₉≤∆╢≤₈FMU  type₉₈FMU version₉⌂≥ ⌐ ∆╢

○ⱪ◦ꜛfi⅜ ↕╣╕∆─≢⁸ ⌐ ∂≡ ⇔≡ↄ∞↕™⁹ 

 

 1.4.1-5 FMU ○ⱪ◦ꜛfi 

 

₈FMU  type₉│₈Model Exchange₉₈CoSimulation ₉₈CoSimulation & Model Exchange ₉⅜⁸

₈FMU  version₉│ 2.0≤ 3.0⅜ ≢∆⁹ 

₈Code generator₉│ Activate Ⱪ꜡♇◒─╖⁸╙⇔ↄ│ ─ ModelicaⱩ꜡♇◒⌂≥≤─Ɫ▬Ⱪꜞ♇

♩⸗♦ꜟ≢Windows/Linux ≢ ∆╢ │₈Standard code generation ₉╩ ⇔╕∆⁹Activate

⸗♦ꜟ∞↑≢ ↕╣Ɫכ♪►▼▪ ≢─ ╩ ℮ │₈I nlined code generation ₉╩ ⇔

╕∆⁹√∞⇔₈I nlined code generation ₉≢│ Ⱪ꜡♇◒⅜ ⇔╕∆⁹↓─ ⁸ ─₈Copy 

source code into the FMU ₉⌐♅▼♇◒╩ ╣╢ ≢⁸FMU  ⁹∆╕⅝≢כⱧ◖╩♪כ◖☻כ♁⌐

 

ᵕ ⌂ ╩ ⁸₈Generate₉Ⱳ♃fi╩ ∆╢≤⁸₈FMU  file name₉⌐ ⇔√♦▫꜠◒♩ꜞ

⌐ FMU ⅜ ↕╣╕∆⁹ 
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1.4.2. FMU ─▬fiⱳכ♩≤  

ᵑ Ɽ꜠♇♪Ⱪꜝ►◙ Activate ꜝ▬Ⱪꜞ─₈CoSimulation ₉⅛╠₈FMU₉Ⱪ꜡♇◒╩ ⇔⁸⸗♦ꜞ

fi◓►▫fi♪►⌐ ⇔╕∆⁹ 

 

 1.4.2-1 FMU Ⱪ꜡♇◒─  

 

ᵒ FMU Ⱪ꜡♇◒╩♄Ⱪꜟ◒ꜞ♇◒⇔⁸ⱪ꜡Ɽ♥▫♄▬▪꜡◓─₈General Para meters₉♃Ⱪ≢₈FMU  

file name₉⌐ ─ FMU ╩ ⇔≡ ↕™⁹FMU ─ ה ⱳ⁸♩כⱤꜝⱷכ♃ ⅜ ╖

╕╣╕∆⁹ 

 

 1.4.2-2 FMU ─▬fiⱳכ♩ 

 

ᵓ ₈Advanced₉♃Ⱪ≢│ ₁⌂ ─ ╩ ≢⅝╕∆⁹╙⇔⁸Model Exchan ge≤ Co-Simulation

╩ ╗Ɫ▬Ⱪꜞ♇♪ FMU ╩ ╡ ╗ ⁸↓─♃Ⱪ≢₈Run as Model Exchange If both FMU 

types are provided ₉⌐♅▼♇◒╩ ╣╢≤ Model Exchange ≤⇔≡ ⅜ ≢∆⁹Co-Simulation

─ FMU ╩▬fiⱳכ♩∆╢ │₈Co-Simulation ₉♃Ⱪ≢₈Preferred fixed communication stepsize ₉

≢⁸Co-Simulation ╩ ℮ ─ ╩ ⇔≡ ↕™⁹♄▬▪꜡◓≢₈OK₉╩ ∆╢≤⁸⸗

♦ꜞfi◓►▫fi♪► ⌐ ─ FMU ⅜Ⱪ꜡♇◒≤⇔≡ ↕╣╕∆⁹ 
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 1.4.2-3 Advanced ♃Ⱪ 

 

 1.4.2-4 Co-Simulation ♃Ⱪ 
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ᵔ ⌂ FMU ╩ ─╟℮⌐ ≡▬fiⱳ⁸⇔♩כFMU Ⱪ꜡♇◒─ⱳכ♩⌐│ ⅜ ↕╣╕∆

─≢ ⌐ ⇔≡ ↕™⁹ ⁸  1.4.10 │ ─ FMU ╩ ╗⸗♦ꜟ─ ≢∆⁹ 

 

 1.4.2-5 FMU ⸗♦ꜟ 

 

ᵕ ꜞⱲfi─₈Simulation ₉─₈Setup₉⅛╠ ╛♁ꜟⱣ⌂≥─◦Ⱶꜙ꜠כ◦ꜛfiⱤꜝⱷכ♃

╩ ⇔⁸ ₈Simulation ₉─₈Run₉Ⱳ♃fi⅛╠◦Ⱶꜙ꜠כ◦ꜛfi ╩ ∫≡ ↕™⁹ 

◓ꜝⱨ≢◦Ⱶꜙ꜠כ◦ꜛfi ╩ √™ │⁸Ɽ꜠♇♪Ⱪꜝ►◙ Activate ꜝ▬Ⱪꜞ─₈Signal  

Viewers₉⅛╠₈Scope₉Ⱪ꜡♇◒⌂≥╩⸗♦ꜟ⌐ ⇔≡ ↕™⁹ 

 

 

  1.4.2-6 ◦Ⱶꜙ꜠כ◦ꜛfi  
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1.5. dSPACE  SystemDesk ⅔╟┘ VEOS 

 

dSPACE ≢│ FMI 2.0/3.0 ⌐ ⇔√ FMU ≡⇔≥ꜟכ♠ SystemDesk⁸FMI2.0/3.0 ⌐ ⇔√

FMU ╩ PC ≢◦Ⱶꜙ꜠כ◦ꜛfi∆╢♠כꜟ≤⇔≡ Virtual Ecu Offline S imulator (VEOS) ╩∕╣∙╣

 1.5-1⅔╟┘  1.5-2─ ≢ ⇔≡™╕∆⁹ 

 

 1.5-1  SystemDesk  ▬fi♃ⱨ▼כ☻  

SystemDesk ─ FMI  

FMI Ᵽכ☺ꜛfi 2.0⁸ 3.0 

 Co-Simulation  

OS Windows, Linux  

ꜝ▬☿fi☻  

 

 1.5-2  VEOS ▬fi♃ⱨ▼כ☻  

VEOS ─ FMI  

FMI Ᵽכ☺ꜛfi 2.0⁸ 3.0 

 Co-Simulation  

OS Windows, Linux  

ꜝ▬☿fi☻ ⌐  

 

 

 FMI ⌐ ⇔√ FMU ╩◦Ⱶꜙ꜠כ◦ꜛfi∆╢ ─ dSPACE ─♁ⱨ♩►▼▪♠כꜟ♅▼▬fi╩  

1.4.2-1⌐ ⇔╕∆⁹SystemDesk ⅛╠ ↕╣√ FMI ─ FMU ╩ VEOS⌐╟╡ⱦꜟ♪/◦Ⱶꜙ꜠כ

◦ꜛfi╩ ⇔╕∆⁹ 

 

 1.4.2-1 dSPACE ─♁ⱨ♩►▼▪♠כꜟ♅▼▬fi 

 

1.5.1. SystemDesk⌐╟╢FMU  

SystemDesk ≢│ FMI2.0/3.0 ⌐ ⇔√ FMU ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

SystemDesk │ 2≈─ ╩ ⁹∆≢ꜟכ♠≈ ≈│ AUTOSAR ─♁ⱨ♩►▼▪ ⇔≥ꜟכ♠

≡⁸Classic ™│ Adaptive AUTOSAR ⌐ ⇔√♁ⱨ♩►▼▪◖fiⱳכⱠfi♩─ ╩ ℮↓≤⅜≢
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⅝╕∆⁹↓─ ╩ ⇔⁸▪ⱪꜞ◔כ◦ꜛfi≤ ∆╢↓≤≢ AUTOSAR ─♁ⱨ♩►▼▪

╩ ⇔╕∆⁹2≈ ─ │⁸◦Ⱶꜙ꜠כ◦ꜛfi ─ BSW╩ ⇔⁸▪ⱪꜞ◔כ◦ꜛfi♁ⱨ♩►▼

▪≤ ╖ ╦∑╢↓≤≢⁸AUTOSAR ⌐ ∆╢♁ⱨ♩►▼▪≤⇔≡▪ⱪꜞ◔כ◦ꜛfi⅜≥─╟℮⌂

≤⌂╢⅛⁸ ∆╢↓≤⅜≢⅝╕∆⁹↓─ ⁸SystemDesk │ PC ─ ╩ ∆╢ ─♥☻♩

◦☻♥ⱶ≤⇔≡⁸Ᵽכ♅ꜗꜟ ECU(V-ECU)≤™╦╣╢◖fi♥♫ⱨ□▬ꜟ╩ ⇔╕∆⁹V-ECU │

FMI ⌐ ⇔√ ≢ ∆╢↓≤╙≢⅝╕∆⁹ 

  ↓↓≢│⁸FMI ⌐ ⇔√ V-ECU ╩₈V-ECU FMU ₉≤ ⇔╕∆⁹ 

 

 ─ ⌐╟╡⁸SystemDesk ⅛╠ FMI ─ V-ECU FMU ╩ ⇔╕∆⁹ 

 ↓↓≢│⁸FMI3.0 ╩ ≤⇔≡ ╩ ⇔╕∆⁹ 

 

 < > 

 ▪ⱪꜞ◔כ◦ꜛfi♁ⱨ♩►▼▪≤⇔≡⁸TargetLink ™│ LegacyCode ⅛╠ ⌂ⱨ□▬ꜟ╩

SystemDesk ┼ ╖ ⁹ 

 < > 

ECU Configuration Managerה  ≢ ECU Instance ╩ ⇔⁸FMU ⌐ ECU Configuration ╩ 

⇔╕∆⁹Ᵽ☻ ─ ⁸∕─ ⌐╟╡ ⌂ ECU Configuration ╩ ⇔⁸ ⌂ BSW⸗

╩ꜟכꜙ☺  1.5.1-1─╟℮⌐ ⇔╕∆⁹ 

↓↓≢⁸FMI2.0/3.0 ─ ⅜№╢ ⁸FMU ╩ ∆╢ │ ∆╢ ⅜№╡╕∆⁹ 

 

 1.5.1-1  V-ECU ─  

 

ה ECU Configuration ⌐ ⇔⁸Edit Runnable Mapping ⅔╟┘ Generate Mappings ╩  1.5.1-2

─╟℮⌐ ⇔╕∆⁹ 

 ECU Configuration ─ ⌐ ⌂ ≤⌂╡╕∆⁹ 

▪ⱪꜞ◔כ◦ꜛfi─ ꜝfi♫Ⱪꜟ⅜ OS─ ♃☻◒⌐ ↑╠╣╕∆⁹ 
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 1.5.1-2 ECU  Configuration  

 

Edit RTE Interventionsה ⁸Enable Intervention Services ⁸Create RTE Intervention Points  

╩  1.5.1-3─╟℮⌐∕╣∙╣ ⇔╕∆⁹ 

 RTE ▬fi♃כⱬfi◦ꜛfi│⁸◦Ⱶꜙ꜠כ◦ꜛfi─ ⌐♁ⱨ♩►▼▪◖fiⱳכⱠfi♩─ ⌐▪

◒☿☻⇔≡ ⅝∆╢√╘⌐⁸ ─ RTE ⌐♪כ◖ ∆╢ ≢∆⁹ 

ⅎ┌⁸♁ⱨ♩►▼▪◖fiⱳכⱠfi♩─♥☻♩╩ ℮ ⌂≥⁸☻♥▫Ⱶꜙꜝ☻ ─ ╛ 

כꜝ◄ ╩ ℮↓≤⅜≢⅝╕∆⁹ 

 

 1.5.1-3 RTE ─  

 

Create RTE Intervention Pointsה ─ⱪꜟ♄►fi⅛╠ Νand Services (Data Access Point) ╩  

1.5.1-4─╟℮⌐ ⇔╕∆⁹ 

 ≤─ I /F ╩ ⇔╕∆⁹ VEOS(◦Ⱶꜙ꜠כ◦ꜛfiⱪꜝ♇♩ⱨ◊כⱶ)┼ⱦꜟ♪⇔√ ⁸

─◖fi♥♫ⱨ□▬ꜟ≤ ╩ ∆╢ ─ I /F ≤⌂╡╕∆⁹ 
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 1.5.1-4 RTE ─  

 

Auto Configure and Generateה ╩ ⇔╕∆⁹ 

ECU Configuration ≢ ↕╣√ ⌐ ™⁸BSW ─ C ⅜♪כ◖  1.5.1-5 ─╟℮⌐ ↕╣╕

∆⁹ 

 

 1.5.1-5 BSW ─ C◖כ♪  

 

V-ECU Managerה ⅛╠ FMU ◖fi♥♫╩  1.5.1-6─╟℮⌐ ⇔╕∆⁹ 

 V-ECU ◖fi♥♫ⱨ□▬ꜟ⌐ ⌂ C◖⁸♪כa2l ⱨ□▬ꜟ⌂≥╩ ⇔ ⇔╕∆⁹ 

 

 1.5.1-6 FMU ◖fi♥♫  
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ה ⌐⁸ ⇔√ FMU ◖fi♥♫╩  1.5.1-7─╟℮⌐ Export ⇔╕∆⁹(V-ECU FMU ─ ) 

 Windows/Linux ⁸ GCC/MSVC⁸ 32bit/64bit ⌂≥⁸V-ECU FMU ╩ ™≡◦Ⱶꜙ꜠כ◦ꜛfi╩ ℮

ⱪꜝ♇♩ⱨ◊כⱶ─ ╩ ⇔╕∆⁹ 

 

 1.5.1-7 V-ECU FMU  

 

1.5.2. VEOS⌐╟╢FMU◦Ⱶꜙ꜠כ◦ꜛfi 

FMI2.0/3.0 ⌐ ⇔√ FMU │ VEOS≢◦Ⱶꜙ꜠כ◦ꜛfi╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

VEOS │ PC ⱬכ☻─◦Ⱶꜙ꜠כ◦ꜛfiⱪꜝ♇♩ⱨ◊כⱶ≢№╡⁸ ─ ⌂≥⅜⌂™ ─

─ ⌐⅔™≡╙⁸ ⸗♦ꜟ⅛╠ ⇔√Ᵽכ♅ꜗꜟ ECU(V-ECU)⁸Ⱡ♇♩꞉כ◒╩ ╗Ᵽ☻◦☻♥

ⱶ⁸⅔╟┘ ⸗♦ꜟ⌐ ╢╕≢⁸ ⌂⸗♦ꜟ╩◦Ⱶꜙ꜠⁹∆╕⅝≢⅜≥↓╢∆♩כ 

 

─ ⌐╟╡⁸VEOS≢ FMU ╩ⱦꜟ♪⇔⁸◦Ⱶꜙ꜠כ◦ꜛfi╩ ⇔╕∆⁹ 

 

 < > 

 SystemDesk ⌂≥─ ╩ꜟכ♠ ™≡ FMI ─ FMU ⅜ ↕╣≡™╢⁹ 

 

< > 

Importה ⅛╠⁸VEOS┼ ∆╢ FMU ╩  1.5.2-1─╟℮⌐ ⇔╕∆⁹ 

 

 1.5.2-1 FMU ─  

 

╩ꜝ▬VEOS≢ⱦꜟ♪∆╢◖fiⱤה  1.5.2-2─╟℮⌐ ⇔╕∆⁹ 

∆╢◖fiⱤ▬ꜝ│⁸FMU ⌐ ⇔√◖fiⱤ▬ꜝ≤ ∂╙─╩ ⇔≡ↄ∞↕™⁹ 
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  (FMU ─ꜝ▬Ⱪꜝꜞ ⌐ ↕╣√◖fiⱤ▬ꜝ) 

 

 1.5.2-2 ◖fiⱤ▬ꜝ─  

 

Buildה ╩ ∆╢≤⁸  1.5.2-3─╟℮⌐ FMU ⅜ VEOS≢ⱦꜟ♪↕╣⁸Build ⅜כꜝ◄⌐ ⇔

⌂↑╣┌⁸VEOS ⌐ FMU ⅜ ╡ ╕╣√↓≤⅜ ↕╣╕∆⁹ 

 

 1.5.2-3 FMU ─ⱦꜟ♪ 

 

Startה Ⱳ♃fi╩ ∆↓≤⌐╟╡⁸  1.5.2-4─╟℮⌐ VEOSⱪꜝ♇♩ⱨ◊כⱶ ≢◦Ⱶꜙ꜠כ◦ꜛfi

⅜ ↕╣╕∆⁹ 

 ControlDesk ─ ⌐ꜟכ♠ VEOS ╩ Platform ≤⇔≡ ∆╢↓≤≢⁸VEOS ≢ ∆╢

FMU ─ ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

 1.5.2-4 ◦Ⱶꜙ꜠כ◦ꜛfi☻♃כ♩ 

 

1.5.3. VEOS⌐╟╢FMI3.0╩ ⇔√◦Ⱶꜙ꜠כ◦ꜛfi 

 FMI3.0 ⌐ ⇔√ FMU ╩ VEOS┼ ⇔⁸◦Ⱶꜙ꜠כ◦ꜛfi╩ ∆╢ ⁸ ─╟℮⌂ ⁸

┘◦Ⱶꜙ꜠כ◦ꜛfi╩ ∆╢↓≤≢ FMI3.0 ─ ╩ ⌐ ∆╢↓≤⅜≢⅝╕∆⁹ 
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1) ╛ ♃כ♦ ─  

FMI2.0 ♃כ♦⁸│≢ │ Real⁸ Integer⁸ String ⁸ Boolean─╖─ ⁸ ≈ ╩ כ◔╢∆

☻≢│⁸VEOS┼ ⇔√ ⌐ ⅜☻◌ꜝ┼ ↕╣ ↕╣╕∆⁹ 

ⅎ┌⁸5 ╩ ≈ ⅜ I /F ≢№╢ ⁸VEOSⱦꜟ♪ │ 5≈─ ⌐ ↕╣⁸  1.5.3-1─

╟℮⌐ ↕╣╕∆⁹↓─ ⁸I /F╩ ∆╢ ⌐│ ↕╣√ ∞↑ ╩ ℮ ⅜№╡╕∆⁹ 

 

 1.5.3-1 FMI2.0 FMU ─  

≢⁸ ─ I /F ╩ ≈꜡☺♇◒╩ FMI3.0 ─ FMU ≤⇔≡ ⇔√ ⁸ ⌐ ⇔≡

™╢√╘⁸VEOSⱦꜟ♪ │  1.5.3-2─╟℮⌐ ↕╣╕∆⁹ 

 

 1.5.3-2 FMU3.0 FMU ─  

 

2) Binary I /F ≤ Clock ─  

FMI3.0 │⁸ ⌐ Binary ≥♃כ♦ Clock ╩◘ⱳ⁸⅜∆╕™≡⇔♩כ↓╣╠╩ ⇔⁸☿fi◘♦

☻Ᵽ╩♃כ I /F ≢╛╡ ╡∆╢ ╖╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

─ ╩  1.5.3-3 ⌐ ⇔╕∆⁹2 ≈─ FMU ╩ CAN Ᵽ☻≢ ⇔⁸Binary ╩♃כ♦ ⁸

Clock ≢♩ꜞ●╩⅛↑╢ ╩ ⇔≡™╕∆⁹ 

 

 1.5.3-3 FMI3.0 ─ Binary ┘ Clock ─  
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3) Binary I/F ≤ OSI ╩ ⇔√☿fi◘◦Ⱶꜙ꜠כ◦ꜛfi 

FMI3.0 ≢│⁸ ⅎ┌ ASAM Open Simulation Interface (OSI) ─╟℮⌂⁸FMU ─ Binary I/F

≤ ⇔⁸  1.5.3-4─╟℮⌐ ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

 1.5.3-4 ASAM OSI ╩ ⇔√ Binary  I /F ─  

 

FMI3.0 ─ Binary  I/F ╩ ∆╢≤⁸ ⅎ┌ dSPACE ASM Traffic ─╟℮⌂ ≤ ∆╢♩ꜝⱨ

▫♇◒◦♫ꜞ○╩ ╘√⸗♦ꜟ⅛╠⁸SensorView ╩☿fi◘כ⸗♦ꜟ┼ OSI ╩ ™≡ ⁸ ⇔

FMI3.0 ╩ ⇔√☿fi◘כ⸗♦ꜟ⅜ ╩ⱨ▫כ♪Ᵽ♇◒∆╢╟℮⌂ ─◦☻♥ⱶ╩ ∆╢↓

≤⅜≢⅝╕∆⁹OSI ╩ ™√♩ꜝⱨ▫♇◒◦Ⱶꜙ꜠כ◦ꜛfi─ ╩  1.5.3-5⌐ ⇔╕∆⁹ 

 

 1.5.3-5 OSI ╩ ™√♩ꜝⱨ▫♇◒◦Ⱶꜙ꜠כ◦ꜛfi  
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1.6. ESI SimulationX  

SimulationX │⁸ESI ─ Modelica ╩ ⇔√◦Ⱶꜙ꜠כ◦ꜛfi♠כ♠⁹∆≢ꜟכꜟ│ ≢∆⁹

│⁸Ᵽכ☺ꜛfi 4.2≢─ ≢∆⁹ Ᵽכ☺ꜛfi⅜ ∆╢ ⌐≈™≡⁸  1.6-1⌐ ⇔╕∆⁹ 

 ⌂⅔⁸SimulationX Ᵽכ☺ꜛfi 4.4 │ꜝ▬☿fi☻ ⅜ ↕╣≡™╕∆⁹ │ꜝ▬☿fi☻

⌐⅔ ™ ╦∑ↄ∞↕™⁹ 

 

 1.6-1  SimulationX  FMI ▬fi♃ⱨ▼כ☻  

 

FMI  

FMI Ᵽכ☺ꜛfi 1.0⁸ 2.0 

 Model Exchange⁸ Co-Simulation  

OS Windows 64⁸ 32 

ꜝ▬☿fi☻ FMU  

○ⱪ◦ꜛfiꜝ▬☿fi☻₈Code Export for FMI ₉⅜  

 ⇔√ FMU ─  

FMI  

FMI Ᵽכ☺ꜛfi 1.0⁸ 2.0 

 Model Exchange⁸ Co-Simulation  

OS Windows 64  

ꜝ▬☿fi☻ FMU  

 ╖ ╪∞ FMU ─ ⌐  

 

1.6.1. FMU─  

FMU ─ ⌐≈™≡↔ ⇔╕∆⁹╕∏⁸○ⱪ◦ꜛfiꜝ▬☿fi☻₈Code Export for FMI ₉╩

⌐⇔╕∆⁹∕─ ≢⁸ⱷ♬ꜙכSIMULATION> Export  > Code Export Wizard ╩ ⇔╕∆⁹ 

 

 1.6.1-1 Code Export Wizard ┼▪◒☿☻ 
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Code Export Wizard > Project ⌐≡⁸"FMI for Model Exchange" ╕√│"FMI for Co -simulation" ╩

⇔╕∆⁹ ⌐ Project Name ≤ Project Path ⱨ◊ꜟ♄ ╩ ⇔╕∆⁹ 

 

 1.6.1-2 Code Export Wizard ─ Project  
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FMI -Configuration ⌐≡⁸FMU Ⱪ꜡♇◒─ הfiꜛ☺כⱣה ה ─ ╩ ™╕∆⁹

Platform Support ≢│ ⇔√.fmu ⱨ□▬ꜟ─ DLL ╩ ─ꜟכ♠╢∆ bit ╩ ⇔╕∆⁹ 

 

 

 1.6.1-3 Code Export Wizard ─ FMI -Configuration  

 

Inputs ⌐≡⁸FMU Ⱪ꜡♇◒⌐ ∆╢ⱳכ♩╩ ⇔╕∆⁹ ─ⱳכ♩╩♄Ⱪꜟ◒ꜞ♇◒╙⇔ↄ

│ Drag & Drop ≢"Selection" ⌐ ⇔≡™⅝╕∆⁹ ≢⅝╢ⱳכ♩│Signal Input ─╖≢∆⁹ 

 

 

 1.6.1-4 Code Export Wizard ─ Inputs  
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Outputs ⌐≡⁸FMU Ⱪ꜡♇◒⅛╠ ∆╢ ╩ ⇔╕∆⁹ ─ ╩♄Ⱪꜟ◒ꜞ♇◒╙⇔ↄ

│ Drag & Drop ≢"Selection" ⌐ ⇔╕∆⁹ 

 

 

 1.6.1-5 Code Export Wizard ─ Outputs  

 

Parameters ⌐≡⁸FMU Ⱪ꜡♇◒─Ɽꜝⱷכ♃╩ ⇔╕∆⁹ ─ ╩♄Ⱪꜟ◒ꜞ♇◒╙

⇔ↄ│ Drag & Drop ≢"Selection" ⌐ ⇔╕∆⁹ 

 

 

 1.6.1-6 Code Export Wizard ─ Parameters  
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Code Generation ⌐ ⅜ꜟ▬□ⱨꜟכ♁─ꜟ♦⸗≥╢ ↕╣╕∆⁹ ⅜ ∆╢≤⁸Project 

Path ≢ ⇔√ⱨ◊ꜟ♄⌐♁כ☻ⱨ□▬ꜟ ⅜ ┘╕∆⁹ 

 

 

 1.6.1-7 Code Export Wizard ─ Code Generation  

 

Post-processing ⌐≡◖fiⱤ▬ꜟ╩ ™╕∆⁹◖fiⱤ▬ꜝ╩ ⇔√ ⁸Build Ⱳ♃fi╩ ∆≤◖fi

Ɽ▬ꜟ⅜ ↕╣╕∆⁹ ⱨ◊ꜟ♄⌐ FMU ⅜ ↕╣≡™╕∆⁹ 

 

 

 1.6.1-8 Code Export Wizard ─ Post-processing 
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1.6.2. FMU─▬fiⱳכ♩ 

≤⇔≡▬fiⱳכ♩ ⅜ ↕╣≡⅔╡⁸○ⱪ◦ꜛfiꜝ▬☿fi☻ ≢ ≢⅝╕∆⁹╕

∏⁸MODELING > Add FMU Block... ╩ ⇔╕∆⁹ 

 

 

 1.6.2-1 fmu ▬fiⱳכ♩ ┼▪◒☿☻ 

 

⌐⁸ ╡ ╖╩ ℮.fmu ⱨ□▬ꜟ╩ ⇔╕∆⁹ 

 

 1.6.2-2 ╡ ╖╩ ℮.fmu ⱨ□▬ꜟ─  

 

ⱨ□▬ꜟ ⌐⁸ ╡ ╖ ─○ⱪ◦ꜛfi╩ ⇔╕∆⁹ 

 

 1.6.2-3 Functional Mockup Unit Import ─ Settings  

 

○ⱪ◦ꜛfi─♅▼♇◒№╡/⌂⇔⌐≈™≡ ⌐ ⇔╕∆⁹ 

₈Use Modelica  Pins for Inputs and Outputs ₉  

♅▼♇◒ ⇔≢│ SimulationX ─ Signal ⱳכ♩╩ ⇔╕∆⁹ 

♅▼♇◒∆╢≤⁸Modelica ─ Block ⱳכ♩╩ ⇔╕∆⁹ 

₈Open Element Type in TypeDesigner ₉  

TypeDesigner ╩ ⅝⁸ⱳכ♩ ╛Ɽꜝⱷכ♃ ─ ╩ ™╕∆⁹ 

₈Insert Element as Component in  Model₉  

Model View ⌐ ╡ ╪∞ FMU ◄꜠ⱷfi♩╩ ≢ ⇔╕∆⁹ 
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▬fiⱳכ♩ ╩ FMU ─ ∞↑ ╡ ⇔╕∆⁹▬fiⱳכ♩⇔√Ⱪ꜡♇◒─ⱳכ♩ ╩ ⇔╕∆⁹ 

 

 1.6.2-4 ⸗♦ꜟ  

1.6.3. FMU─  

SIMULATION >Properties ⌐≡⁸◦Ⱶꜙ꜠כ◦ꜛfi─ ╩⇔╕∆⁹ 

 

 1.6.3-1 Properties ┼─▪◒☿☻ 

 

─ ≢│⁸ ∆╢ │⁸ ≢∆⁹ 

Start Time     0 [s]     

Stop Time     1204 [s]     

Solver, Step Sizes and Tolerances  Fixed step Solver ☻♥♇ⱪ  

Integration method    Euler Forward ODE1  

Min. Calculation Step Size   0.0025 [s] 

Min. Output Step Size   0.01 [s] ההה ─◘fiⱪꜟ ⌂─≢  
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Co-Simulation ≢│ FMU ⌐ ╩ ↑ ╢ Communication Step  Size ─ ⅜

≢∆⁹⸗♦ꜟ╩♄Ⱪꜟ◒ꜞ♇◒⇔≡ Properties > Master Algorithm ⌐▪◒☿☻⇔╕∆⁹ │ ⸗

♦ꜟ─ Communication Step  ╩ 0.0025 [s]⌐ ⇔╕∆⁹ 

 

 

 1.6.3-2 Properties  > Master Algorithm > Communication Step  Size 

 

╩◦Ⱶꜙ꜠כ◦ꜛfi ⌐ ∆╢√╘⌐ ⅜ ≢∆⁹⸗♦ꜟ╩♄Ⱪꜟ◒ꜞ♇◒⇔≡

Properties > Result s⌐▪◒☿☻⇔╕∆⁹ ╩ ⌐∆╢√╘⌐│♅▼♇◒╩ ╣╕∆⁹ 

 

 

 1.6.3-3 Properties  > Result s 

 

SIMULATION > Start Simulation ⌐≡⁸◦Ⱶꜙ꜠כ◦ꜛfi╩ ⇔╕∆⁹ 

 

 1.6.3-4 Start Simulation  

 

▬fiⱳכ♩⇔√ FM U ╩ ◒ꜞ♇◒⁸ ⇔√ Results ⌐≡ ╩ ⇔╕∆⁹ 

 
 1.6.3-5  
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1.7 Gamma Technologies  GT-SUITE  

 

GT-SUITE │⁸ Gamma Technologies ≢ ↕╣√ⱴꜟ♅ⱨ▫☺♇◒☻ה◦☻♥ⱶ◦Ⱶꜙ꜠כ

◦ꜛfi♠⁸≢ꜟכ◖fiⱧꜙכ♃ ≢ ╩│∂╘≤∆╢ ₁⌂ ╩ ⇔⁸ ─ ⌐

⅔↑╢◄Ⱡꜟ◑ ⁸ ─ NV ⁸ ◦☻♥ⱶ─ ⱴⱠכ☺ⱷfi♩ ⌂≥╩⅔↓⌂℮↓≤

⅜≢⅝╕∆⁹ 

 

FM I ≈™≡│⁸FMI  1.0⁸2.0⌐ ⇔≡™╕∆⁹ 3.0│ ≢∆⁹  

 

╕√ GT-SUITE ┼─▬fiⱳכ♩⌐ ⇔≡│ Co-Simulation ≤Model Exchange ⌐ ⇔≡™╕∆⁹

GT-SUITE ⅛╠─◄◒☻ⱳכ♩ FMU ⌐ ⇔≡│⁸Co-Simulation ─ ≤⌂╡╕∆⁹ 

 

1.7.1 GT-SUITE┼─▬fiⱳכ♩ 

 

FMUImportה ─  

≢ꜟכ♠ ↕╣√ FMU ╩ ╖ ╗√╘⌐⁸FMUImport ○Ⱪ☺▼◒♩╩ ⇔╕∆⁹ 

GT-ISE ─ꜝ▬Ⱪꜝꜞ⅛╠ FMUImport ○Ⱪ☺▼◒♩╩ ∆╢≤⁸ ╘⌐ FMU *.fmu ⱨ□▬ꜟ

╩ ∆╢↓≤⌐⌂╡╕∆⁹∆╢≤ Inputs/Outputs ⱨ◊ꜟ♄⌐⁸ ⌂≥⅜ ╖ ╕╣╕∆⁹ 

⌐ FMUImport ╩Ɽכ♠≤⇔≡ ⇔╕∆⁹▬fiⱳכ♩⇔√ FMU ┼ ╩ ∆⌐│⁸SensorConn

╩ ⇔≡ ─ ╩ FMUImport ┼ ⇔╕∆⁹№╢™│⁸Inputs ⱨ◊ꜟ♄╩ ⇔≡⁸SendSignal

⅛╠ ╩ ↑ ∫√╡⁸RLT ╩ ↑ ∫√╡∆╢↓≤╙ ╕∆⁹ FMU ⅛╠─ ╩ ↑ ╢⌐

│⁸ActuatorConn ╩ ⇔≡ FMUImport ╩ ─Ɽכ♠┼ ⇔╕∆⁹ №╢™│⁸Outputs ⱨ◊ꜟ♄

╩ ⇔≡⁸ Ɽכ♠┼ ╩ ╢↓≤╙ ╕∆⁹ │ ℮↓≤⅜ ≢∆⁹ 
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( ) FMUImport ┼◄fi☺fi ⌂≥╩ ⇔⁸♩ꜟ◒╩ ↑ ╢

 

FMUImport  
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ה  

GT-ISE ⅛╠ ╡◦Ⱶꜙ꜠כ◦ꜛfi╩ ∆╢≤⁸ ⅜ ╕╡╕∆⁹ 
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1.7.2 GT-SUITE⅛╠─◄◒☻ⱳכ♩ FMU  

 

FMUExportה ─  

≥ꜟכ♠ ─ ↑ ⇔ ╩∆╢√╘⌐⁸FMUExport ○Ⱪ☺▼◒♩╩ ⇔╕∆⁹ 

 

Export Option ⱨ◊ꜟ♄─ Available Compiler ≢│ ∆╢◖fiⱤ▬ꜝ╩ ⇔⁸Complier 

Installation Directory ≢▬fi☻♩כꜟⱨ◊ꜟ♄╩ ⇔╕∆⁹Platform Compatibility ≢│⁸FMU ⅜

↕╣╢ ╩ ⇔╕∆⁹ꜝ☺○Ⱳ♃fi≢│⁸FMU ◙כꜚ─ ⌐⅔™≡⁸GT-SUITE ─▬fi☻♩

⅜ꜟכ ≤∆╢⅛≥℮⅛╩ ⇔╕∆⁹ 

 

 

FMUExport  



  

  

  ≤⸗♦ꜟ   FMI ה WG 48  

 

 

FMI ●▬♪    ver2.0.2 

 Inputs/Outputs ⱨ◊ꜟ♄≢│⁸ ↑ ∆ ╩ ⇔╕∆⁹Inputs ⱨ◊ꜟ♄│⁸GT-SUITE ⅛╠

┼ꜟכ♠ ∆ ╩ ⇔⁸Outputs ⱨ◊ꜟ♄≢│⁸ ╠⅛ꜟכ♠ GT-SUITE ┼ ↕╣╢ ╩

⇔╕∆⁹Signal Description │ ⌂╢ ⅝≢⁸⸗♦ꜟ ↕╣╢↓≤│№╡╕∑╪⅜⁸Signal 

Name in FMU │ FMU ≤⇔≡─ ≤⌂╡⁸ ≢≤⌂ꜟכ♠ ╖ ╕╣╕∆⁹ 

 

┼ꜟכ♠ ╩ ∆⌐│⁸SensorConn ╩ ⇔≡ ─ ╩ FMUExport ┼ ⇔╕∆⁹ №╢™

│⁸Inputs ⱨ◊ꜟ♄╩ ⇔≡⁸SendSignal ⅛╠ ╩ ↑ ∫√╡⁸RLT ╩ ↑ ∫√╡∆╢↓≤

╙ ╕∆⁹ ─╠⅛ꜟכ♠ ╩ ↑ ╢⌐│⁸ActuatorConn ╩ ⇔≡ FMUExport ╩ ─Ɽכ

♠┼ ⇔╕∆⁹ №╢™│⁸Outputs ⱨ◊ꜟ♄╩ ⇔≡⁸ Ɽכ♠┼ ╩ ╢↓≤╙ ╕∆⁹

│ ℮↓≤⅜ ≢∆⁹  
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( fi☺fi◄╠⅛ꜟכ♠ ( ╩ ↑ ╢

 

FMUExport  
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( ─◘♇꜠fiⱪ◖⌐ꜟכ♠ ( ╩ ∆

 

FMUExport  
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 ♩כⱳ☻◒◄ה

GT-ISE ─ⱷ♬ꜙכ─ ToolsꜞⱲfi⅛╠ Export as FMU or MEX ╩ ∆╢≤⁸ ⌐ FMU *.fmu

ⱨ□▬ꜟ ⅜ ↕╣╕∆⁹ 

 

⇔√ FMU │⁸ ≢ꜟכ♠ ╖ ╖ ∆╢↓≤⅜ ≢∆⁹ 
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1.8 ETAS  VECU -BUILDER  

 

ETAS ⅜ ∆╢ FMU ꜟכ♠ VECU -BUILDER │ ─ ╩ ⅎ≡™╕∆⁹ 

- FMI 2.0  

- ∆╢ FMU ⌐ XCP☻꜠כⱩ ╩ ( ≢ INCA ⌂≥≤ ⅜ ) 

- ∆╢ FMU │ Solver ╩ ⇔◖◦Ⱶꜙ꜠כ◦ꜛfi  

- C♁⁸♪כ◖☻כ○Ⱪ☺▼◒♩ⱨ□▬ꜟ⁸DLL ⅛╠─ FMU  

- ◖ⱴfi♪ꜝ▬fi⌐╟╢  

- Windows ⅔╟┘ Linux ⌐  

FMU ─ ⌐ ∆╢↓≤⌐╟╡⁸ETAS COSYM ╩ ╘≤⇔√ FMI ─◖◦Ⱶꜙ꜠כ♃≤─♠

╩fiכ▼♅ꜟכ ⌐ ∆╢↓≤⅜ ≤⌂∫≡™╕∆⁹ 

 

 1.7.2-1VECU -BUILDER fiכ▼♅ꜟכ♠≥  

 

╕√⁸◖ⱴfi♪ꜝ▬fiה▬fi♃כⱨ▼⁸╘√╢№≢☻כⱦꜟ♪הⱤ▬ⱪꜝ▬fi─Ᵽ♇♅ ⌐ ⌐

╖ ╗↓≤⅜≢⅝╕∆⁹ 

 

1.8.1 FMU─  

VECU -BUILDER │⁸FMU ─ ≤⌂╢ⱨ□▬ꜟ(C♁⁸♪כ◖☻כ○Ⱪ☺▼◒♩ⱨ□▬ꜟ⁸DLL ⌂≥)

≤ YAML ─ ⱨ□▬ꜟ⅛╠ FMU ╩ ⇔╕∆⁹ 

YAML ⱨ□▬ꜟ≢│⁸ ⱨ□▬ꜟ⁸ ⅔╟┘ ∆╢ ⁸♃☻◒ ⁸EEPROM ─ ⁸

─▬fi◒ꜟה♪כⱨ□▬ꜟ⌂≥╩ ⌐ ∆╢↓≤⅜ ≢∆⁹ 




































































































































