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Motivations and Purposes

● Meta-model the DEVS formalism
● Visualize the Modeling and Simulation 

Process
● Visualize the Simulation Trace
● Exploring techniques of building 

integrated visual modeling and 
simulation environment



The Architecture



DEVS Meta-Model



Modeling Environment



The Queue Example



File Structure



Path Management Tool

● Make the file structure
● Initialize the paths with 

__init__.py
● Copy DEVS model 

templates and 
simulator to the lib path

● Clean the paths when 
generate new project



Code Generators

● Project Generator
● Atomic Code Generator
● Coupled Code Generator
● Event Code Generator



Project Generator

● Get the asgRoot
● Prepare the file 

structure using 
pathTool

● Generate 
DevsProject.prj



Project Data Structure



Atomic Code Generator



Atomic Example - Processor.py
# AtomicDEVS model: Processor 

from lib.DEVS import *
from lib.Simulator import *
from whrandom import *
from Job import *

class Processor(AtomicDEVS):
  Idle='Idle'
  Busy='Busy'
  Discarding='Discarding'
  INFINITY = 1000000

  def __init__(self, n):
    AtomicDEVS.__init__(self)
    self.n = n
    self.queue = []
    self.currentJob = None
    self.timeElapsed = 0.0
    self.state = Processor.Idle
    self.IN = self.addInPort()
    self.IN.instName = 'IN'
    self.IN.instType = 'InPort'
    self.OUT = self.addOutPort()
    self.OUT.instName = 'OUT'
    self.OUT.instType = 'OutPort'
    self.DISCARD = self.addOutPort()
    self.DISCARD.instName = 'DISCARD'
    self.DISCARD.instType = 'OutPort'

  def intTransition(self):
    if(self.state==Processor.Busy):
      self.timeElapsed = 0.0
      if(len(self.queue)<=0):
        self.currentJob = None
        return Processor.Idle
      elif(len(self.queue)>0):
        self.currentJob = self.queue[0]
        self.queue = self.queue[1:]
        return Processor.Busy
    elif(self.state==Processor.Discarding):
      self.queue=self.queue[:-1]
      return Processor.Busy

  def extTransition(self):
    p = self.peek(self.IN)
    self.queue.append(p)
    if(self.state==Processor.Idle):
      self.currentJob = self.queue[0]
      self.queue = self.queue[1:]
      return Processor.Busy
    elif(self.state==Processor.Busy):
      self.timeElapsed = self.timeElapsed + self.elapsed
      if(len(self.queue)>self.n):
        return Processor.Discarding
      elif(len(self.queue)<=self.n):
        return Processor.Busy

 

   def timeAdvance(self):
    if(self.state==Processor.Idle):
      return Processor.INFINITY
    elif(self.state==Processor.Busy):
      return self.currentJob.size - self.timeElapsed
    elif(self.state==Processor.Discarding):
      return 0

  def outputFnc(self):
    if(self.state==Processor.Idle):
      print 'Somethin Wrong'
    elif(self.state==Processor.Busy):
      self.poke(self.OUT, self.currentJob)
    elif(self.state==Processor.Discarding):
      self.poke(self.DISCARD, self.queue[-1])



Coupled Code Generator



Coupled Example - Root.py

# CoupledDEVS model: Root 

from lib.DEVS import *
from lib.Simulator import *
from whrandom import *
from Generator import *
from Processor import *

class Root(CoupledDEVS):

  def __init__(self, qs, ia, ib, sa, sb):
    CoupledDEVS.__init__(self)
    self.qs = qs
    self.ia = ia
    self.ib = ib
    self.sa = sa
    self.sb = sb
    self.OUT = self.addOutPort()
    self.OUT.instName = 'OUT'
    self.OUT.instType = 'OutPort'
    self.DISCARD = self.addOutPort()
    self.DISCARD.instName = 'DISCARD'
    self.DISCARD.instType = 'OutPort'
    self.generator = self.addSubModel(Generator(ia=self.ia, ib=self.ib, szl=self.sa, szh=self.sb))
    self.generator.instName = 'generator'
    self.generator.instType = 'Generator'
 

   self.p1 = self.addSubModel(Processor(self.qs))
    self.p1.instName = 'p1'
    self.p1.instType = 'Processor'
    self.p2 = self.addSubModel(Processor(self.qs))
    self.p2.instName = 'p2'
    self.p2.instType = 'Processor'
    self.p3 = self.addSubModel(Processor(self.qs))
    self.p3.instName = 'p3'
    self.p3.instType = 'Processor'
    self.connectPorts(self.generator.OUT, self.p1.IN)
    self.connectPorts(self.p1.OUT, self.OUT)
    self.connectPorts(self.p1.DISCARD, self.p2.IN)
    self.connectPorts(self.p2.OUT, self.OUT)
    self.connectPorts(self.p2.DISCARD, self.p3.IN)
    self.connectPorts(self.p3.OUT, self.OUT)
    self.connectPorts(self.p3.DISCARD, self.DISCARD)



Event Code Generator



Event Example

# Event: Job 

from whrandom import *

class Job(object):
  IDCounter = 0

  def __init__(self, szl, szh):
    self.szl = szl
    self.szh = szh
    self.ID = 0
    self.size = 0
    self.ID = Job.IDCounter = Job.IDCounter + 1
    self.size = randint(self.szl, self.szh)

  def __str__(self):
    return "(job %d, size %d)" % (self.ID, self.size)



Interface for Model and Plotter



The Plotter



Simulation Environment



Simulation Environment - continue



Simulation Environment – continue



Simulation Environment - continue



Future Works

● Continue to refine the current work
● Define a proper sub-modelica language for 

expressing DEVS
● Build a compiler for the sub-modelica 

language
● Generate Python code 
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