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Kernel/Actor Packages
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Port Relation

Modeling Continuous-Time
Dynamics

+ ODE as Integrators with Feedback
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Modeling Hybrid Automata

* hierarchical states
* transitions

« guards/actions
guard/action

Continuous Time Simulation

Discretization of time

Static scheduling, evaluate functions by actor firings.
Fixed-point calculation.

Various ODE solvers.

Step size control
+ error tolerance
* convergence
- discontinuity
Breakpoint handling
+ predictable breakpoints
- register as discontinuous points
* unpredictable breakpoints
- refine step sizes to accurately find them




Interfacing Continuous and
Discrete Dynamics

- Event Detection (C to D)

- predictable events
- event whose time is known beforehand

- unpredictable events
« refine step sizes to accurately locate them

+ Event Interpretation (D to C)
- zero-order hold
- Dirac impulses

Continuous Subsystems Always Provide Discrete Interface

Hybrid Execution

« There is a current refinement in each state.

* A CT simulation finds the system behavior at
discrete time points.

* At each time point, the FSM examines the
output from the current refinement, and
evaluates the guards.

+ FSM makes transitions according to guard
evaluations.

* FSM performs actions on the transition.




Example: Thermostat

Controller




Example: A 2D Helicopter Control

Guards
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