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●    Problem-Specific (technological)
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     (Mathematical and Object-Oriented)   ←   Modelica
●    Causal Block Diagrams (data flow)
●    Numerical (Discrete) Approximations
●    Computer Algorithmic + Numerical 
     (Floating Point vs. Fixed Point)
●    As-Fast-As-Possible vs. Real-time (XiL)
●    Hybrid (discrete-continuous) modelling/simulation
●    Hiding IP: Composition of Functional Mockup Units (FMI)
●    Dynamic Structure

Physical Systems Modelling 
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F = m a   is not “rocket science”
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Example Floating Point Format

• Smallest non-zero positive number = bm x b-1 = 1/8

• Largest non-zero positive number =  bM x (1 – b-s) = 7/4

• Smallest gap =  bm x b-s = 1/32

• Largest gap =  bM x b-s = 1/4

• Number of representable numbers = 2x((M-m)+1)x(b-1)xbs-1+1 = 33

   ... fits into available bits? Optimal number of bits?
● Note: fill the gap around 0: de-normalized
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Ken Vanherpen. A contract-based approach for multi-viewpoint consistency in the concurrent design of cyber-physical systems. PhD thesis University of Antwerp. 2018. 
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Functional Mock-up Interface (FMI)

● XML + Binary Representation for Models
- Standard

- Modelling Tool Independent

- +/- Black box  …

● Composed FMUs still need “orchestration”

www.fmi-standard.org

http://www.fmi-standard.org/


FMU

Deconstructing an FMU

FMU

model

Solver

(Compiled)
Model of Dynamics

Symbolic Info

Solver

FMU

Real or Simulated



  

Model-Solver  Interface
Simulator-Environment Interface



  



  

Simulator

Model

Simulation Kernel

Simulator

Model

Simulation Kernel

Explicit Computational 
Semantics

Traditional 
Simulator

meaningful  operational semantics
(Models of Computation)
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