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Exotasks in Java
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public class Controller implements Runnable {
  // Code generated from the specification:
  private ExotaskInputPort in0;
  private ExotaskOutputPort out0;
  public Controller(ExotaskInputPort in0,
                    ExotaskOutputPort out0) {
    this.in0 = in0;
    this.out0 = out0;
  }
  // Code written by the user:
  public void run() {
    double[] sensorData = 
      (double[]) in0.getValue();
    out0.setValue(
      new Double(control(sensorData)));
  }
  private double control(double[] sensors)
  { ... the actual control algorithm ... }
}
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Time Portability
Plant

Control System

A system’s I/O behavior is input-determined if,
for all sequences I of input values and times,

the system always produces
unique sequences f(I) of output values and times.
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Exotask Isolation
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1. Validate, 2. Instantiate,
3. Schedule & Execute
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Exotask Runtime System

public class Controller implements Runnable {
  // Code generated from the specification:
  private ExotaskInputPort in0;
  private ExotaskOutputPort out0;
  public Controller(ExotaskInputPort in0,
                    ExotaskOutputPort out0) {
    this.in0 = in0;
    this.out0 = out0;
  }
  // Code written by the user:
  public void run() {
    double[] sensorData = 
      (double[]) in0.getValue();
    out0.setValue(
      new Double(control(sensorData)));
  }
  private double control(double[] sensors)
  { ... the actual control algorithm ... }
}Exotask Graph
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The JAviator
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50Hz Hard Real Time
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JAviator Controller
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IBM’s TuningFork
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No GC in Progress
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1.4GHz Laptop
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Clamp-free Hover
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