145.py Tue Oct 25 16:05:29 2011 1

    1: #!/usr/bin/env python
    2:
    3: # simulates NMachines machines, plus a queue of jobs waiting to use them
    4:
    5: # usage:  python MMk.py NMachines ArvRate SrvRate MaxSimtime
    6:
    7: from SimPy.Simulation import *
    8: from random import Random,expovariate
    9:
   10: # globals
   11: class G:
   12:    Rnd = Random(12345)
   13:
   14: class MachineClass(Process):
   15:    SrvRate = None  # reciprocal of mean service time
   16:    Busy = []  # busy machines
   17:    Idle = []  # idle machines
   18:    Queue = []  # queue for the machines
   19:    NDone = 0  # number of jobs done so far
   20:    TotWait = 0.0  # total wait time of all jobs done so far, including
   21:                   # both queuing and service times
   22:    def __init__(self):
   23:       Process.__init__(self)
   24:       MachineClass.Idle.append(self)  # starts idle
   25:    def Run(self):
   26:       while 1:
   27:          # "sleep" until this machine awakened
   28:          yield passivate,self
   29:          MachineClass.Idle.remove(self)
   30:          MachineClass.Busy.append(self)
   31:          # take jobs from the queue as long as there are some there
   32:          while MachineClass.Queue != []:
   33:             # get the job
   34:             J = MachineClass.Queue.pop(0)
   35:             # do the work
   36:             yield hold,self,G.Rnd.expovariate(MachineClass.SrvRate)
   37:             # bookkeeping
   38:             MachineClass.NDone += 1
   39:             MachineClass.TotWait += now() - J.ArrivalTime
   40:          MachineClass.Busy.remove(self)
   41:          MachineClass.Idle.append(self)
   42:
   43: class JobClass:
   44:    def __init__(self):
   45:       self.ArrivalTime = now()
   46:
   47: class ArrivalClass(Process):
   48:    ArvRate = None
   49:    def __init__(self):
   50:       Process.__init__(self)
   51:    def Run(self):
   52:       while 1:
   53:          # wait for arrival of next job
   54:          yield hold,self,G.Rnd.expovariate(ArrivalClass.ArvRate)
   55:          J = JobClass()
   56:          MachineClass.Queue.append(J)
   57:          # any machine ready?
   58:          if MachineClass.Idle != []:
   59:             reactivate(MachineClass.Idle[0])
   60:
   61: def main():
   62:    NMachines = int(sys.argv[1])
   63:    ArrivalClass.ArvRate = float(sys.argv[2])
   64:    MachineClass.SrvRate = float(sys.argv[3])
   65:    initialize()
   66:    for I in range(NMachines):
   67:       M = MachineClass()
   68:       activate(M,M.Run())
   69:    A = ArrivalClass()

                                                                                         70:    activate(A,A.Run())
                                                                                         71:    MaxSimtime = float(sys.argv[4])
                                                                                         72:    simulate(until=MaxSimtime)
                                                                                         73:    print MachineClass.TotWait/MachineClass.NDone
                                                                                         74:
                                                                                         75: if __name__ == ’__main__’: main()
                                                                                         76:
                                                                                         77:
                                                                                         78:
                                                                                         79: # simulates one cell in a cellular phone network; a major highway runs
                                                                                         80: # through it, so handoff calls come in at random times but stay active
                                                                                         81: # for a constant time, the time it takes to drive through the cell (in
                                                                                         82: # this simpler model, we assume that a handoff call lasts the entire
                                                                                         83: # time the car is in the cell); calls also originate at random times
                                                                                         84: # from local people, who stay in the cell; for them, calls last a random
                                                                                         85: # time; a call is dropped, not queued, if a channel is not available
                                                                                         86:
                                                                                         87: # usage:
                                                                                         88:
                                                                                         89: # python Cell.py HRate DrvTime LRate LDurRate NChn NRsrvd MaxSimTime
                                                                                         90:
                                                                                         91: # where:
                                                                                         92:
                                                                                         93: #    HRate = rate of arrivals of handoff calls (reciprocal of mean time
                                                                                         94: #            between arrivals)
                                                                                         95: #    DrvTime = drive-through time for the cell
                                                                                         96: #    LRate = rate of creations of local calls (reciprocal of mean time
                                                                                         97: #            between creations)
                                                                                         98: #    LDurRate = reciprocal of mean duration of local calls
                                                                                         99: #    NChn = number of channels
                                                                                        100: #    NRsrvd = number of channels reserved for handoff calls
                                                                                        101: #    MaxSimtime = amount of time to simulate
                                                                                        102:
                                                                                        103: import sys,random
                                                                                        104:
                                                                                        105: from SimPy.Simulation import *
                                                                                        106:
                                                                                        107: class Globals:
                                                                                        108:    Rnd = random.Random(12345)
                                                                                        109:
                                                                                        110: class Cell:
                                                                                        111:    NChn = None
                                                                                        112:    NRsrvd = None
                                                                                        113:    FreeChannels = None
                                                                                        114:    NNoLocalsAllowedPeriods = 0
                                                                                        115:    TimeNoLocalsAllowed = 0.0
                                                                                        116:    LatestStartNoLocalsAllowed = None
                                                                                        117:    def GrabAChannel():
                                                                                        118:       Cell.FreeChannels -= 1  # grab the channel
                                                                                        119:       if Cell.FreeChannels == Cell.NRsrvd:
                                                                                        120:          Cell.LatestStartNoLocalsAllowed = now()
                                                                                        121:    GrabAChannel = staticmethod(GrabAChannel)
                                                                                        122:    def ReleaseAChannel():
                                                                                        123:       Cell.FreeChannels += 1  # release the channel
                                                                                        124:       if Cell.FreeChannels == Cell.NRsrvd+1:
                                                                                        125:          Cell.NNoLocalsAllowedPeriods += 1
                                                                                        126:          Cell.TimeNoLocalsAllowed += now() - Cell.LatestStartNoLocalsAllowed
                                                                                        127:          Cell.LatestStartNoLocalsAllowed = None
                                                                                        128:    ReleaseAChannel = staticmethod(ReleaseAChannel)
                                                                                        129:
                                                                                        130: class Arrivals(Process):
                                                                                        131:    NArrv = {’handoff’:0,’local’:0}  # numbers of calls arrived so far
                                                                                        132:    def __init__(self,Type,Arr,Dur):
                                                                                        133:       Process.__init__(self)
                                                                                        134:       self.Type = Type
                                                                                        135:       self.Arr = Arr
                                                                                        136:       self.Dur = Dur
                                                                                        137:    def Run(self):
                                                                                        138:       while 1:

145.py Tue Oct 25 16:05:29 2011 2

  139:          TimeToNextArrival = Globals.Rnd.expovariate(self.Arr)
  140:          yield hold,self,TimeToNextArrival
  141:          Arrivals.NArrv[self.Type] += 1
  142:          C = Call(self.Type,self.Dur)
  143:          activate(C,C.Run())
  144:
  145: class Call(Process):
  146:    NRej = {’handoff’:0,’local’:0}  # numbers of calls rejected so far
  147:    def __init__(self,Type,Dur):
  148:       Process.__init__(self)
  149:       self.Type = Type
  150:       self.Dur = Dur
  151:    def Run(self):  # simulates one call
  152:       if self.Type == ’handoff’ and Cell.FreeChannels == 0 or \
  153:          self.Type == ’local’ and Cell.FreeChannels <= Cell.NRsrvd:
  154:             Call.NRej[self.Type] += 1
  155:             return
  156:       Cell.GrabAChannel()
  157:       if self.Type == ’handoff’:
  158:          CallTime = self.Dur
  159:       else:  # ’local’
  160:          CallTime = Globals.Rnd.expovariate(self.Dur)
  161:       yield hold,self,CallTime  # the call runs its course
  162:       Cell.ReleaseAChannel()
  163:
  164: def main():
  165:    HRate = float(sys.argv[1])
  166:    DrvTime = float(sys.argv[2])
  167:    LRate = float(sys.argv[3])
  168:    LDurRate = float(sys.argv[4])
  169:    Cell.NChn = int(sys.argv[5])
  170:    Cell.FreeChannels = Cell.NChn
  171:    Cell.NRsrvd = int(sys.argv[6])
  172:    initialize()
  173:    HA = Arrivals(’handoff’,HRate,DrvTime)
  174:    activate(HA,HA.Run())
  175:    LCr = Arrivals(’local’,LRate,LDurRate)
  176:    activate(LCr,LCr.Run())
  177:    MaxSimtime = float(sys.argv[7])
  178:    simulate(until=MaxSimtime)
  179:    print ’percentage of rejected handoff calls:’, \
  180:       Call.NRej[’handoff’]/float(Arrivals.NArrv[’handoff’])
  181:    print ’percentage of rejected local calls:’, \
  182:       Call.NRej[’local’]/float(Arrivals.NArrv[’local’])
  183:    print ’mean banned period for locals’, \
  184:       Cell.TimeNoLocalsAllowed/float(Cell.NNoLocalsAllowedPeriods)
  185:
  186: if __name__ == ’__main__’: main()
  187:
  188:
  189:
  190: #!/usr/bin/env python
  191:
  192: # MachRep4.py
  193:
  194: # SimPy example:  R machines, which sometimes break down.  Up time is
  195: # exponentially distributed with rate UpRate, and repair time is
  196: # exponentially distributed with rate RepairRate.  The repairperson is
  197: # summoned when fewer than K of the machines are up, and reaches the
  198: # site after a negligible amount of time.  He keeps repairing machines
  199: # until there are none that need it, then leaves.
  200:
  201: # usage:  python MachRep4.py R UpRate RepairRate K MaxSimTime
  202:
  203: from SimPy.Simulation import *
  204: from random import Random,expovariate
  205:
  206: class G:  # globals
  207:    Rnd = Random(12345)

                                                                                        208:    RepairPerson = Resource(1)
                                                                                        209:    RepairPersonOnSite = False
                                                                                        210:    RPArrive = SimEvent()
                                                                                        211:
                                                                                        212: class MachineClass(Process):
                                                                                        213:    MachineList = []  # list of all objects of this class
                                                                                        214:    UpRate = None  # reciprocal of mean up time
                                                                                        215:    RepairRate = None  # reciprocal of mean repair time
                                                                                        216:    R = None  # number of machines
                                                                                        217:    K = None  # threshold for summoning the repairperson
                                                                                        218:    TotalUpTime = 0.0  # total up time for all machines
                                                                                        219:    NextID = 0  # next available ID number for MachineClass objects
                                                                                        220:    NUp = 0  # number of machines currently up
                                                                                        221:    # create an event to signal arrival of repairperson
                                                                                        222:    def __init__(self):
                                                                                        223:       Process.__init__(self)
                                                                                        224:       self.StartUpTime = None  # time the current up period started
                                                                                        225:       self.ID = MachineClass.NextID   # ID for this MachineClass object
                                                                                        226:       MachineClass.NextID += 1
                                                                                        227:       MachineClass.MachineList.append(self)
                                                                                        228:       MachineClass.NUp += 1  # start in up mode
                                                                                        229:    def Run(self):
                                                                                        230:       from SimPy.Simulation import _e
                                                                                        231:       while 1:
                                                                                        232:          self.StartUpTime = now()
                                                                                        233:          yield hold,self,G.Rnd.expovariate(MachineClass.UpRate)
                                                                                        234:          MachineClass.TotalUpTime += now() - self.StartUpTime
                                                                                        235:          MachineClass.NUp -= 1
                                                                                        236:          # if the repairperson is already onsite, just request him;
                                                                                        237:          # otherwise, check whether fewer than K machines are up
                                                                                        238:          if not G.RepairPersonOnSite:
                                                                                        239:             if MachineClass.NUp < MachineClass.K:
                                                                                        240:                   G.RPArrive.signal()
                                                                                        241:                   G.RepairPersonOnSite = True
                                                                                        242:             else: yield waitevent,self,G.RPArrive
                                                                                        243:          yield request,self,G.RepairPerson
                                                                                        244:          yield hold,self,G.Rnd.expovariate(MachineClass.RepairRate)
                                                                                        245:          MachineClass.NUp += 1
                                                                                        246:          # if no more machines waiting for repair, dismiss repairperson
                                                                                        247:          if G.RepairPerson.waitQ == []:
                                                                                        248:             G.RepairPersonOnSite = False
                                                                                        249:          yield release,self,G.RepairPerson
                                                                                        250:
                                                                                        251: def main():
                                                                                        252:    initialize()
                                                                                        253:    MachineClass.R = int(sys.argv[1])
                                                                                        254:    MachineClass.UpRate = float(sys.argv[2])
                                                                                        255:    MachineClass.RepairRate = float(sys.argv[3])
                                                                                        256:    MachineClass.K = int(sys.argv[4])
                                                                                        257:    for I in range(MachineClass.R):
                                                                                        258:       M = MachineClass()
                                                                                        259:       activate(M,M.Run())
                                                                                        260:    MaxSimtime = float(sys.argv[5])
                                                                                        261:    simulate(until=MaxSimtime)
                                                                                        262:    print ’proportion of up time was’,  \
                                                                                        263:       MachineClass.TotalUpTime/(MachineClass.R*MaxSimtime)
                                                                                        264:
                                                                                        265: if __name__ == ’__main__’:  main()
                                                                                        266: