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FMI –  Functional Mock-up Interface (1/2) 

 FMI has been developed to encapsulate and link models and simulators 

 developed within MODELISAR project 

 driven by a community from industry and academia 

 standardized encapsulation of models and tools 

 first version published in 2010, second version published in 2014 

 initially supported by 35 tools, currently supported by more than 85 tools 

 see: https://www.fmi-standard.org/ 
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FMI –  Functional Mock-up Interface (2/2) 

Model Exchange (ME) 

 standardized access to model equations 

 models described by differential, algebraic 

and discrete equations  

 time-events, state-events and step-events 

 solved with integrators provided by 

embedding environment. 

Co-Simulation (CS) 

 stand-alone black-box simulation 

components 

 data exchange restricted to discrete 

communication points 

 between two communication points system 

model is solved by internal solver 

 may call another tool at run-time (tool coupling)  
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Functional Mock-up Unit (FMU) 

 FMU ≡ simulation component 

compliant with FMI specification 

 ZIP file that contains: 

 shared library and/or source code 

 XML-based model description 

 optional other resources (icon, etc.) 

 shared library (or source code) 

implements FMI API 

 all static information related to an FMU 

is stored in an XML text file according to 

the FMI Description Schema 
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API for FMI for Co-Simulation 
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API for FMI for Model Exchange 
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FMI Description Schema 
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The FMI++ Python Interface (for Windows) 

 An easy-to-use Python interface for handling FMUs 

 based on the FMI++ Library 

• uses SWIG, SUNDIALS and BOOST 

 open-source 

 available at https://pypi.python.org/pypi/fmipp 

 Features: 

 high-level access to FMUs 

• model initialization, get/set variable by name, etc. 

 high-level simulation functionalities 

• integrators, event handling, rollback mechanism, look-ahead predictions, etc. 
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The FMI++ Python Interface for Windows 
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package documentation provides 

a guide for getting started 

installers for Python 2.7 

and Python 3.5 



Example: Rapid prototyping of controls 

 provide plant model as FMU for Model Exchange 

 develop controller in Python 
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Example: Include FMU in co-simulation setup 

 use an FMU in the context of a discrete event-driven co-simulation setup 
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The FMI++ export utility 

 FMI++ library provides generic tools for FMI-based tool coupling 

 introduces concept of front end, back end and adapter: 

 front end: implements fmiComponent, to be used by the master algorithm 

 back end: generic gateway  between simulation tool and front end 

 adapter: component in simulation tool that utilizes the back end 
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Links 

 Official FMI homepage: https://www.fmi-standard.org/ 

 FMI++ Library: http://fmipp.sourceforge.net 

 FMI++ Python Interface (for Windows): https://pypi.python.org/pypi/fmipp 

 FMI++ MATLAB Toolbox (for Windows): http://matlab-fmu.sourceforge.net 

 FMI++ PowerFactory Export Utility: http://powerfactory-fmu.sourceforge.net 

 FMI++ TRNSYS Export Utility: http://trnsys-fmu.sourceforge.net 
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