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[E4.05-S07]

Briefly indicate how the Erlang model should be modified in each
one of the following situations:

i) When the full availability assumption is not valid (e.g.
restricted access).

i) When the number of users of the system is of the same
order of magnitude as the number of channels in the link.

iii) When the link analysed is a second choice link (e.qg. traffic
overflow from first choice link).

iv) When there is coexistence of two types of calls with different
arrival rate and different holding times.

[10]
If an N-channel link is fed by M sources (M > N), and if the offered
traffic per free source is a , show that the total traffic offered to the
link, p,,is given by
M
P v a-B)
where, B.is the call congestion.
[10]
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[E4.05-S07]

The stationary distribution of a Markov chain can be derived using
balance equations.

Using a practical example, that is, by introducing a traffic model
known to you:

i) Describe and discuss at least two balance equations known
to you.
ii) Derive the stationary distribution of the model of your
example using the two balance equations introduced in (i).
[10]

Consider the computer system shown in Figure 2.1 (three identical
computers connected to each other by duplicated buses).

Assume that the computer system can be fully repaired only if it has
failed (three computers in failure condition).

Also assume that the system can be represented by a Markov
model, and that you know the following parameters:

hp(t) = failure rate of each computer,
hb(t) = failure rate of each bus,
r(t) = repair rate of the system.

i) Define the state (space) of the system.
i) Derive the state-space transition diagram of this system
iii) Set up the equations to obtain the stationary probability
distributions.
iv) Do the local balances equation hold in this case ?
[10]

Computer 1 ’ Computer 2 Computer 3 '

| |
|

Bus |

Bus 2

Figure 2.1
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[E4.05-S07]

If an M/M/K system is operating with a FIFO queue discipline, what
can be said about:

i) The queue length distribution seen by arrivals that find all K
servers busy?
i) The unconditional queue length distribution ?
iii) The waiting-time distribution for delayed arrivals (i.e. the
ones that find K servers busy) ?
iv) The waiting-time distribution for all arrivals (whether delayed
or not)?
[10]

Determine the mean and variance of the carried traffic when p

Erlangs of Poisson traffic is offered to a single communication
channel via an infinite FIFO queue buffer.

[4]

Calculate the following performance parameters when p=0.95 and the
mean service time is 1/u =0.25 s.:

i) Mean queue length,
ii) Mean waiting time,
iii) Mean transit time.

[6]
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[E4.05-S07]

Using a closed queuing network model as a simple approximation
of a leaky bucket mechanism:

i)

i)
i)

Discuss the underlying features and characteristics of the
model,

Derive the throughput A of the modelled leaky bucket,
State clearly and discuss any assumptions made in your
derivations.

(10]
Describe the stochastic Knapsack problem and give a
practical system model example.
Describe and discuss an equivalent capacity model known to
you. State clearly and discuss any assumptions made.
[10]
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[E4.05-S07]

Show that for a fluid model approximation the stationary
probability, F(x), that the buffer occupancy is less or equal to x,
given i sources in talkspurt can be obtained from the following
equation:

(1= 0 T (N = (= DIAF, () =[N =02 + i) () + (D ()
X
[3]
i) Discuss when it would be reasonabile to use a fluid flow
approximation.
i) Define and explain the relevance of C,a,x and 4.
iii) State clearly and discuss any assumptions made in your
derivations.

[3]

How many channels would be needed for the following:

i) For 1 link to carry 15 Erlangs of pure chance traffic at a loss
probability 0.005?

ii) For 3 separate links each carrying 5 Erlangs at a loss
probability of 0.005?

iii) For 5 separate links each carrying 3 Erlangs at a loss
probability of 0.0057?

For each of the above cases determine the mean channel occupancy.

[6]

iv) Discuss which one of alternatives i), ii) or iii) you would choose if
you need to take into account cost considerations,

V) Discuss which one of alternatives i), ii) or iii) you would choose if
you need to take into account reliability aspects.
[4]
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