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1.

8]

(@)

(b)

(a)

(b)

In the OSI model one of the main functions of the network layer is routing.

(1) Briefly enumerate the desirable properties of a routing algorithm.

(11) Define a framework in order to classify the different routing algorithms
known to you.

(i11) Briefly discuss and compare isolated routing, centralised routing and
distributed routing.

(10]
The network of Figure 1 is being offered a traffic of R1 [bits/second].
R1 [bits/second] 1 [bits/second]
C2 [bits/second]
Figure 1
(1) Explain the meaning of the Mean Network Delay function, T. Note: Assume
that the network of Figure 1 can be modelled as a network of M/M/I
queues.
(i1) Define and discuss Fairness in the context of an Optimal Routing problem.

You can use the network of Figure | to give an example.
(111) Propose and discuss an objective function that could allocate traffic in a
Fair way. Use the network of Figure 1 to elaborate your answer.
[10]

Define and compare the Fibre Distributed Data Interface (FDDI) and Distributed
Queue Dual Bus (DQDB) protocol.

[10]
Discuss the effect of propagation delay and transmission rate on a maximum
potential efficiency of a half duplex point-to-point line using the stop-and-wait
scheme.

[10]
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3. (a) Consider a two-processor (degradable/repairable) system. The processor failure rate
is ¥ =0.2 [failures/unit_time], the processor repair rate is 7 =4.0 [repairs/unit
_time] and the coverage factor is ¢ = 0.99. In the event of a total failure the system
can be replaced at a rate p = 8.0 [replacements/unit_time].

Assuming that a job can be divided into parallel subtasks, and that the service rate in
state / is R, =1.0 [service/unit_time] and that the service rate in state /I is

R,, =1.6 [service/unit_time}:

i) Build up the continuous time Markov chain (CTMC) representing the
system in which states /I, I and O represent a system with two, one and no
operational processor(s), respectively.

(i) Find the value of lim, ,_ E[W(f)], where W(z) =Y (z)/¢ and Y{(1) is the
accumulated reward per unit of time .

[10]

(b) Network Survivability is an issue of great concern to the telecommunication
industry. Define and discuss briefly the following class of survivable network

architectures:

(1) Automatic protection switching/diverse protection (APS/DP),
(11) Dual homing,

(111) Self healing rings (SHRs),

(iv) Dynamic path reconfigurable mesh architectures.

[10]

4. (a) ITU-T and the ATM Forum have identified a range of traffic control functions to
maintain the quality of ATM connections. Describe briefly:

(1) Call Admission Control and Usage Parameter Control,
(11) Priority control,

(1i1) Traffic shaping,

(1v) Fast resource management.

[10]
(b)  Define and discuss the following aspects of the Internet infrastructure:
(1 Resource reservation protocol (RSVP),
(11) Routing Arbitration,
(ii1) Border gate protocol.
[10]
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5. (a)

(b)

Consider a combined optimal routing problem and flow control scheme (e.g. a rate
adjustment scheme). A proposed formulation for this problem has been suggested

as:

Minimise D= Y Dy(F;)+ Y.e,(r,)

()] weW

subjectto: >, x,=r,, foral weW,

@)
(i)
(iii)

@iv)

peRy

x,20, forall peF,weW

OSrwsa, forall weW

State clearly the meaning of all the variables involved in this optimisation
problem.

State clearly with respect to which variables the minimisation is being
carried out.

Discuss your choice of appropriate type of functions e,. Use graphs if
necessary.

Show that the combined routing and flow control problem is

mathematically equivalent to an optimal routing problem.
[10]

Consider an underlying Communication Network Design problem:

(1)
(i)

Briefly state the formulation of a network design problem.
Briefly describe a network design known to you.
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