
Test of Discrete Event Systems - 14.01.2015

Exercise 1

Consider the queueing network in the figure, where each node is represented by a M/M/1 queueing

system, λ1 = 45 arrivals/hour, λ2 = 3 arrivals/hour, p1 = 0.2, p2 = 0.4 and q = 0.75. The service

rate µ1 of server S1 is 81 services/hour.
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1. Design the service rates µ2 and µ3 of servers S2 and S3, respectively, such that at steady state

the average queue length is the same in each node of the network.

Exercise 2

Consider the queueing network in the figure.
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Arriving parts may require preprocessing in M1 with probability p = 1/3, otherwise they go directly

to M2. When a part arrives and the corresponding machine is not available, the part is rejected.

There is a unitary buffer between M1 and M2. When M1 terminates preprocessing of a part and

M2 is busy, the part is moved to the buffer, if it is empty. Otherwise, the part is kept by M1, that

therefore remains unavailable for a new job until M2 terminates its job. Parts arrive according to

a Poisson process with expected interarrival time equal to 5 min, whereas service times in M1 and

M2 follow exponential distributions with rates µ1 = 0.5 services/min and µ2 = 0.8 services/min,

respectively.

1. Compute the expected number of parts in the system at steady state.

2. Compute the expected time spent by a part in M1 at steady state.

3. Verify the condition λeff = µeff for the whole system at steady state.

4. Compute the utilization of M1 and M2 at steady state.

5. Compute the blocking probability of the system at steady state for those parts requiring

preprocessing in M1.








