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[E4.05-S07]

i) Describe and discuss underlying assumptions made when
formulating the Erlang model.

i) For the case of finite capacity system derive the probability of link
saturation.
(10]

b) An N-channel link system is being offered p Erlangs of pure chance
traffic.

i) Show that if the search for a free channel is always sequential (i.e.
1, 2,3, ..., N) the mean occupancy of channel number ; is given

by
n,=plE,_(p)-E (p)]

i) Derive the average value of the channel occupancy in part (b) i).
Discuss your results.

(10]
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[E4.05-S07)

i

a)
1) Describe and discuss the usefulness of an Interrupted Poisson
Process to describe an overflow link state.

ii) Define and discuss an overflow link traffic model using the on-off
source model of Figure 2.1.

iii)  Explain the meaning of &, f and A.

v) Derive the expressions of the global balance equations of an
overflow link composed of one (1) channel.

[10]

S.ilent. Talk spurt
(mactlve) » (aCth C)

Figure 2.1.
b) A communications link with 8 channels is grouped so that half the
incoming traffic have access to the first 4 channels and the other half have

access to the other 4 channels. If the total offered traffic is 8 Erlangs of
pure chance traffic

1) Determine the call congestion of the system.

11) Determine the link occupancy distribution.
(10
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[E4.05-S07]

a) Using mean-value analysis
1) Explain the meaning of and derive the expected residual time of an
M/G/1 system.

ii) Derive the expression for the expected waiting time of an M/G/1
system.

State clearly all assumptions made.
Explain clearly all steps of your derivations.

(10}
b)
1) For a k-class priority queueing system, define and explain non-pre-
emptive priority and pre-emptive priority mechanisms.
ii) Explain and derive an expression for the expected transit time ina
pre-emptive priority system.
iii)  Describe and discuss a priority mechanism that would reduce the
system expected waiting time (E(W)).
(10]
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[E4.05-507)]

a)
1) Explain the importance of access control in ATM networks.
i) The user parameter control technique proposed by the ATM forum
has a number of equivalent representations. Explain the operation
of one of such equivalent algorithms.
iii) Derive a simple approximation model of an access control
algorithm known to you.
{101
b) In an operation support system contact centre all incoming calls are
handled on a delay basis by a group of 10 operators. Assume that
incoming traffic is pure chance with a level of 8 Erlangs.
i) Determine the mean delay experienced by calls which are accepted
but delayed for buffer capacity B = 5.
ii) Determine the mean delay experienced by calls which are accepted
but delayed for buffer capacity B = 10.
[10]
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a)

b)

Figure 5.1:

[E4.05-S07]

1) Describe a multimedia traffic source model. Clearly define and
describe all parameters of the model.

i) Derive and depict a Markov model representation of a N on-off
source multiplexor.

iii) Assuming that the service rate is v and the arrival rate of cells is
B cells/s. Derive the maximum number of multiplexed sources

that the system can cope with.
[10]

For the fault tolerant system represented in Figure 5.1.

Assume that the repair time and time to failure are exponentially
distributed and:

R ; is the failure rate of each processor (assume it to be independent of
the failure rate of the state of the other processors)

R, ; is the failure rate of the data base (assume that any failure in the
data base results in the loss of the entire system) and

Jj/R, ; is the time to repair j faulty components

)] Obtain the Markov chain representing the fault tolerant system of
Figure 5.1.

State clearly and discuss any assumptions made in your derivations.
T T [10]
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