
TELCOM 2130        Queueing Theory
Homework 5   PH Queues         Fall 2011 
   
Problem 1 
Consider the M/PH/1 queue diagram below, the arrival process is Poisson with rate  and the service process is PH type with the two tasks exponentially distributed with rates  and  respectively.  All customers require task 1 be performed after which a percentage q of the customers require task 2 to be performed and then repeat task 1. This type of model has been used to model the delay in a Stop and Wait type of protocol over a wireless channel, where q represents the probability a packet needs to be retransmitted
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(a) Determine a Phase Type representation of the service process specifically find (, T) 
For the case of   = 3,  p =.95,   = 4 and   = 2 determine
(b)  The R matrix 
(c)  The probability of five customers in the system
(d)  The mean number of customers in the system.
(e)  Determine an expression for the survivor function (P{number in system > j})  for the M/PH/1 queue and compute it for j = 10

Problem 2
Consider the two state High-Low MMPP traffic source discussed in the class notes. In the High state arrivals occur according to a Poisson process with rate , and in the Low state arrivals occur according to a Poisson process with rate L. The amount of time spent in the High and Low states are exponentially distributed with rate  and  respectively.
[image: ]
(a) For the case where this traffic source feeds a queue with exponential service times with rate draw the state transition diagram for the QBD   process describing the queue.
(b) Write out the generator matrix and show that it has the general tridiagonal block structure as the PH/PH/1 queue and thus has a matrix geometric solution. Explicitly write out the sub-matrices, B0, B1, B2, A0, A1, A2. Note,  that B1 and A0 are different then the general PH/PH/1 case.
(c) Using the PH/PH/1 solution technique (need to modify sub-matrice formation (i.e., B1 and A0)  to match (b))  determine  R,  L, P{number in system = 8} and W, when the queue as parameter values 1/ =10, 1/ = 5,  = 1.2, L  = .6,  =1. Compare the values of L,  P{number in system = 8 }  and W with a M/M/1 queue with the same server utilization.
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