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from pypdevs.simulator import Simulator

from mymodel import MyModel

model = MyModel()

simulator = Simulator(model)

simulator.setVerbose()

simulator.simulate()

simple_experiment.py





Atomic Models
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𝑆 : set of sequential states

𝑆 = {Red, Yellow, Green}

𝛿𝑖𝑛𝑡 : 𝑆 → 𝑆

𝛿𝑖𝑛𝑡 = {Red → Green,

Green → Yellow,

Yellow → Red}
𝑡𝑎 : S → ℝ0,+∞

𝑡𝑎 = {Red → 60,

Green → 57,

Yellow → 3}
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from pypdevs.DEVS import *

class TrafficLightAutonomous(AtomicDEVS):

def __init__(self):

AtomicDEVS.__init__(self, “Light”)

self.state = “green”

def intTransition(self):

state = self.state

return {“red”: “green”,

“yellow”: “red”,

“green”: “yellow”}[state]

def timeAdvance(self):

state = self.state

return {“red”: 60,

“yellow”: 3,

“green”: 57}[state]

atomic_int.py𝑆 = {Red, Yellow, Green}

𝛿𝑖𝑛𝑡 = { Red → Green,

Green → Yellow,

Yellow → Red}

𝑡𝑎 = {Red → 60,

Green→ 57,

Yellow → 3}

time = 0

current_state = Green

while True:

time += ta(current_state)

current_state = 𝛿𝑖𝑛𝑡(current_state)
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!“red”

!“yellow”

!“green”

𝜆 = { Green → [“yellow”],

Yellow → [“red”],

Red → [“green”]}

𝑆 = {Red, Yellow, Green}

𝛿𝑖𝑛𝑡 = { Red → Green,

Green → Yellow,

Yellow → Red}

𝑡𝑎 = {Red → 60,

Green→ 57,

Yellow → 3}

𝑌 = {“red”, “green”, “yellow”}

𝑌 : set of output events

𝜆 : 𝑆 → 𝑌𝑏
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from pypdevs.DEVS import *

class TrafficLightWithOutput(AtomicDEVS):

def __init__(self):

AtomicDEVS.__init__(self, “light”)

self.state = “green”

self.observe = self.addOutPort(“observer”)

…

def outputFnc(self):

state = self.state

if state == “red”:

v = “green”

elif state == “yellow”:

v = “red”

elif state == “green”:

v = “yellow”

return {self.observe: [v]}

atomic_out.py

𝑆 = {Red, Yellow, Green}

𝛿𝑖𝑛𝑡 = { Red → Green,

Green → Yellow,

Yellow → Red}

𝑡𝑎 = {Red → 60,

Green → 57,

Yellow → 3}

𝑌 = {“red”, “green”, “yellow”}

𝜆 = {Green → [“yellow”],

Yellow → [“red”],

Red → [“green”]}

time = 0

current_state = Green

while True:

time += ta(current_state)

output(𝜆(current_state))

current_state = 𝛿𝑖𝑛𝑡(current_state)
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𝑌 = {“red”, “green”, “yellow”}

𝑆 = {Red, Yellow, Green, Manual}

𝛿𝑖𝑛𝑡 = {Red → Green,

Green → Yellow,

Yellow → Red}

𝜆 = {Green → [“yellow”],

Yellow → [“red”],

Red → [“green”]}

𝑡𝑎 = {Red → 60,

Green→ 57,

Yellow → 3,

Manual → ∞}

𝛿𝑒𝑥𝑡 : Q × 𝑋𝑏 → 𝑆

𝛿𝑒𝑥𝑡 = {( (*, *), [“manual”]) → Manual,

( (Manual, *), [“auto”]) → Red}

𝑋 : set of input events

𝑋 = {“auto”, “manual”}

𝑋 𝛿𝑒𝑥𝑡𝑀 = , 𝑌, 𝑆, 𝛿𝑖𝑛𝑡, , 𝜆, 𝑡𝑎

𝑄 = 𝑠, 𝑒 𝑠 ∈ 𝑆, 0 ≤ 𝑒 ≤ 𝑡𝑎(𝑠)
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time = 0

cur_state = Green

while True:

next_time = time + ta(cur_state)

if time_next_ev <= next_time:

cur_state = 𝛿𝑒𝑥𝑡((cur_state, e), next_ev)

time = time_next_ev

else:

time = next_time

output(𝜆(current_state))

current_state = 𝛿𝑖𝑛𝑡 (current_state)

𝑌 = {“red”, “green”, “yellow”}

𝑆 = {Red, Yellow, Green, Manual}

𝛿𝑖𝑛𝑡 = {Red → Green,

Green → Yellow,

Yellow → Red}

𝜆 = {Green → [“yellow”],

Yellow → [“red”],

Red → [“green”]}

𝑡𝑎 = {Red → 60,

Green → 57,

Yellow → 3,

Manual → ∞}

𝑋 = {“auto”, “manual”}

𝛿𝑒𝑥𝑡 = {( (*, *), [“manual”]) → Manual,

( (Manual, *), [“auto”]) → Red}



from pypdevs.DEVS import *

class TrafficLight(AtomicDEVS):

def __init__(self):

AtomicDEVS.__init__(self, “light”)

self.state = “green”

self.observe = self.addOutPort(“observer”)

self.interrupt = self.addInPort(“interrupt”)

…

def extTransition(self, inputs):

inp = inputs[self.interrupt][0]

if inp == “manual”:

return “manual”

elif inp == “auto”:

if self.state == “manual”:

return “red”

atomic_ext.py

𝑌 = {“red”, “green”, “yellow”}

𝑆 = {Red, Yellow, Green, Manual}

𝛿𝑖𝑛𝑡 = {Red → Green,

Green → Yellow,

Yellow → Red}

𝜆 = {Green → [“yellow”],

Yellow → [“red”],

Red → [“green”]}

𝑡𝑎 = {Red → 60,

Green → 57,

Yellow → 3,

Manual → ∞}

𝑋 = {“auto”, “manual”}

𝛿𝑒𝑥𝑡 = {( (*, *), [“manual”]) → Manual,

( (Manual, *), [“auto”]) → Red}



𝑀 = 𝑋, 𝑌, 𝑆, 𝛿𝑖𝑛𝑡, 𝛿𝑒𝑥𝑡, , 𝜆, 𝑡𝑎

𝑋 : set of input events

𝑌 : set of output events

𝑆 : set of sequential states

𝛿𝑖𝑛𝑡 : 𝑆 → 𝑆
𝛿𝑒𝑥𝑡: Q × 𝑋𝑏 → 𝑆
𝜆 : 𝑆 → 𝑌𝑏

𝑡𝑎 : S → ℝ0,+∞

𝛿𝑐𝑜𝑛𝑓 : 𝑆 × 𝑋𝑏 → 𝑆

𝛿𝑐𝑜𝑛𝑓



from pypdevs.DEVS import *

class TrafficLight(AtomicDEVS):

…

def confTransition(self, inputs):

self.elapsed = 0.0

self.state = self.intTransition()

self.state = self.extTransition(inputs)

return self.state

atomic_conf.py



Coupled Models
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from pypdevs.DEVS import *

from trafficlight import TrafficLight

from policeman import Policeman

class TrafficLightSystem(CoupledDEVS):

def __init__(self):

CoupledDEVS.__init__(self, “system”)

self.light = self.addSubModel(TrafficLight())

self.police = self.addSubModel(Policeman())

self.connectPorts(self.police.out, self.light.interrupt)

trafficlight_system.py



Conclusions



Conclusions
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http://msdl.cs.mcgill.ca/projects/PythonPDEVS

http://msdl.cs.mcgill.ca/projects/PythonPDEVS

