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Motivation

Embedded systems
» Complex hard and software systems

» Often consists of components with different time and
signal concepts described by different formalisms

* analog: continuous time model
e digital: discrete event model
* mixed: both analog and digital behavior

n Modeling Formalism

v high abstraction level
v’ mixed time concepts
v support for controlling of the system complexity
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Hybrid Petri Net

o Modeling of discrete event and continuous systems with one
description formalism

o Graphical constructs

o Formal analysis possibility

Time Place-Transitions-Nets continuous Petri nets by Alla et al.

discrete event behavior continuous behavior

H
: m Hybrid Petri Nets
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Hybrid Petri Net — Basic Design Patterns
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Hybrid Object Petri Nets (HOPN) (vy Drath)

Object-oriented structure concepts of HPN

» Modeling of subsystems and abstraction into classes without
influence of the semantics of the nets

» Clear graphic presentation (hierarchical and module
composition)

» Reuse of HOPN objects (inheritance, static polymorphism)
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Multi-Coordinate Measuring System
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Multi-Coordinate Measuring System — Object Environment
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Multi-Coordinate Measuring System — Position
Calculation of One Axis
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Multi-Coordinate Measuring System — Calculation of the
Period
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Multi-Coordinate Measuring System — Simulation Results
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Conclusions and Perspectives

Hybrid Object Petri Nets
v" modeling of heterogeneous/hybrid control systems
v well suitable for large and complex systems
v easy understandable graphical formalism

Future Research

v integration of the method in the design flow of the
embedded control system

v connection on systems for hardware/software
partition

n v formal analysis of the nets (evolution graph)
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