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[E3.17-S08-1SE3.31]

. For the following Media Access Control (MAC) protocols,

i) Describe 1-persistent CSMA/CD protocol.

ii) Derive the mean contention interval of a 1-persistent CSMA/CD.

iii) Describe the Token Ring protocol.

iv) Derive the throughput of a Token Ring.

Clearly state all assumptions and approximations made.

' [10]

b)

For the Go back N ARQ scheme, and assuming that each frame in error
will generate K retransmissions, the following expression for the
utilisation can be derived:

1-P
u.. (N>2a+1)=
(rubacﬁN( a ) l + 2aP
N(1-P)

Ugosoan (N <2a+1)=
catact ) (1+2a)(1- P + NP)

i) State the meaning of P, a and V.
ii) State and discuss key steps in these derivations.

iii)  Clearly state and discuss all approximations made.

[10]

Communication Networks Page 1 of 4



[E3.17-S08-ISE3.31]

2.
a) Define and derive the average number of outstanding packets in a Jackson
networks of M/M/1 queues. State clearly any assumptions made.
(10]
b) For the network of Figure 2.2 it is required to send traffic R(1,4) from
node 1 to node 4. Assume the following data:
Link i C(i) = Capacity link i P(i) = Probability of failure link /
1 3 kbit/s. 0.2
2 2 kbit/s. 0.1
3 5 kbit/s. 0.1
4 2 kbit/s. 0.1
5 4 kbit/s. 0.3
- Path length = PL(I) = A
ke path / C(k)
-Path availability = PA(l)= ] (1- p(k)), where p(k) is the probability of
kepath/
failure of link k.
i) Solve the shortest path problem by using 1/C(#)as link 7 length,
where C(i) is the capacity of link i. Use the Bellman-Ford
algorithm.
i) Identify the path with highest availability.
; PL()
iii)  Solve the shortest path by using the path length % . Use the
Dijkstra algorithm.
iv) Discuss your findings.
[10]

R
$ @) [kbit/s]

Figure 2.2.

Communication Networks Page 2 of 4



[E3.17-S08-ISE3.31]

a)
i) Briefly describe and discuss key elements in service survivability
planning.
i) Briefly discuss the importance and scope of traffic restoration and
facility restoration.
[10]
b)
i) For the network of Figure 3.1 state the optimal routing flow
conditions.
ii) Find the path that will first carry traffic if the traffic R(1,4) from
node 1 to node 4 is gradually increased from zero.
Hint:
- Assume that links can be modelled by an M/M/1 queueing system.
[10]

//_._.._\

C(1)=10[kbit's] » 3 "‘j C(4)=50[kbit/s]
RLY Y s

Fased C(3) # 40 [kbit/s]

C(2) =50 kbit/s] (5) = 20 [kbit/s]

Figure 3.1.
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b)

b)

[E3.17-S08-ISE3.31]

Describe the leaky bucket algorithm and explain how you could use it as a
traffic control mechanism in a packet network.

(8]

In the context of IP switching forwarding models, discuss advantages of
peer models over overlay models. Give examples of peer models.

[6]

Design and describe all components of a generic label switching router.

[6]

Describe and discuss three ATM congestion control mechanisms.
[10]

One packetised voice source model can be represented by the two state
model of Figure 5.1. When the source is in the active state, packets are
being offered at an average rate of L [bit/s].

For this model, the steady state probability of one voice source being

active is P = : where 1 and a are rates of transition in the

A+a
underlying Markov chain.

Derive the probability that i sources out of a total of ¥ independent

sources are active. Clearly state all assumptions and approximations made.
[10]

Silent A Talk spurt

(inactive)" P— Aw (active)
[ o) g
-_\.‘ ‘kpd-//\ .’-(_J

a

L [bit/s]

Figure 5.1
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