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RKP = RKPreprocessor(BT.RKF45(), atol=2e-5, hmin=6.1, safety=.84)

class TrainModel (CoupledDEVS):
def init (self, name, x8, v@, v _min, v _max, stopping x, max _passengers, dt=8.1):
super(). init (name)

acc = RKP.preprocess(AcceleratingODE("accODE", dt))
frc = RKP.preprocess(FrictionODE("fricODE", dt))
brk = RKP.preprocess(BrakingODE("brakeODE", dt))

self.accODE = self.addSubModel (CBDRunner("accODE", acc, {

'x@': x0, 've': vo, 'k': ©.05
¥, True, {"v": "<" + str(v_max), "x": "<" + str(stopping x)}, CD.regula falsi))
self.fricODE = self.addSubModel (CBDRunner(“fricobe”, frc, {

'x@': x0, 've': vo, 'k': ©.03
¥, True, {"v": ">" + str(v._min), "x": "<" + str(stopping x)}, CD.regula falsi))
self.brakeODE = self.addSubModel(CBDRunner("brakeoDE", brk, {

'x@': x0, 've': vB, 'k': ©.08
}, True, {"v": le-1}, CD.regula falsi))
self.driver = self.addSubModel(Driver(“driver”, x@, v@, stopping x, max_passengers))
self.plotter = self.addSubModel(PointCollector("plotter™))
self.arrivals = self.addSubModel(Arrival("arrivals”, max_passengers, 18))
self.queue = self.addSubModel (Queue("queue”, 5))

self.hold = self.addsubModel (Hold("hold", max passengers))

self.connectPorts(self.driver.new x, self.accODE.inputs["x8"])
self.connectPorts(self.driver.new v, self.accODE.inputs["ve"])
self.connectPorts(self.driver.new x, self.fricODE.inputs["x8"])
self.connectPorts(self.driver.new v, self.fricODE.inputs["ve"])
self.connectPorts(self.driver.new x, self.brakeODE.inputs["x8"])
self.connectPorts(self.driver.new v, self.brakeODE.inputs["ve"])
self.connectPorts(self.accODE.outputs[“crossing-v"], self.driver.zc v _max)
self.connectPorts(self.fricODE.outputs|[“crossing-v"], self.driver.zc v min)
self.connectPorts(self.brakeODE.outputs[“crossing-v"], self.driver.zc station)
self.connectPorts(self.accODE.outputs[“crossing-x"], self.driver.zc brake)
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Future Work

* Optimizations

- Adaptive Stepsize (and StEL coordination)
 Symbolic Optimizations

* Memoization (of simulation sub-results)

* Parallelization (schedule)

- Traceability for Debugging

* Numerical Accuracy Study

- Co-Simulation (Architecture of Coupled ODE Models) ~ FMI
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Questions / Discussion




