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~-1:—¢a)— Briefly-describe-and derive-expressions-for the performance of-two-different Media~ -————
Access Control (MAC) protocols.

[10]
(b)  Derive expressions for the performance of three different Automatic Repeat
Request (ARQ) protocols.
[10]
2. (a) Describe and discuss the relevance of the following Internet routing protocols:
(i) Routing Information Protocol (RIP),
(i1) Open Shortest Path First (OSPF),
(iii) Border Gate version 4 (BGv4).
[10]
(b)  Describe and discuss:
0] IP switching forwarding models, and contrast briefly overlay models to peer
models,
[5]
(i) Three different forwarding models or protocols known to you.
(5]



(@)
(1)

(ii)

(b)
@

(i1)

(iii)

For a two-node two-link network, formulate mathematically an Optimal
Routing Problem (ORP), considering the requirement to minimise the mean
network delay.

(5]

Solve the ORP for the network shown in Figure 1. There is only one Origin-
Destination demand pair R12 = 15 kbits/s, and the value of the capacities
are C(1,2) = 10 kbits/s and C(1,3) = C(3,2) = 20 kbits/s.

' (5]

©

N C(1.2) e

Figure 1

Formulate mathematically a combined Optimal Routing (OR) and flow
control scheme so as to obtain algorithms for input rate adjustment at the
network layer.

(4]

Solve the combined OR and flow control problem for the two-node one-link
network shown in Figure 2. There is only one Origin-Destination demand
pair R12 = 15 kbits/s, and the capacity of the link is C(1,2) = 9 kbits/s. Take
the cost function to be: '

r a

=t
Cl,2y—-r r

where a = 9 kbits/s.
(4]

State the conditions under which flow control will be active. What is the
effect of changing the parameter a?

R12 /,'\\ /’\\
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Figure 2



Consider the computer system shown in Figure 3 (three identical computers
connected to each other by duplicated buses).

Computer 1 ‘Computer?2 Computer 3
Bus 1
Bus 2
Figure 3

Assume that at least two computers and one bus should be operational in order to
maintain the required minimum performance level, and that the computer system
can be fully repaired only if it has failed.

If the state of the system is defined to be:
E = (Number of operational computers, Number of operational buses)

(a)  Derive all possible states in which the system can be.

(6]
(b)  Derive the state-space transition diagram (or the generator matrix, Q) of this system.

Assuming that the system can be represented by a Markov model, and the following
parameters:

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

(8]

(¢) How will the state-space transition diagram (or generator matrix, Q) of this system
change if a coverage factor cb (= coverage factor of bus) is taken into account ?

(6]



5. (a)

(b)

In the context of broadband traffic characterisation:

@) Describe and discuss a simple single voice source model.

(i) Describe and discuss a simple N voice source model.

(iii) Derive the steady state probability of an N independent voice sources
multiplexer.

[10]
For the generic time-slotted packet switch of Figure 4 with N-input lines and
N-output lines, you may assume the following:

p is the probability that a given time slot contains an active cell and p =1
corresponds to each and every input time slot being filled,

p/N is the probability that a given time slot on a given input contains a cell
destined for particular output.

Determine:

() The average number of lost packets, L, and,

(i1) The average amount of traffic, F, which is carried by any output of the

switch per time slot.
(10]
Time slots
LT T T LT T 1]
1

Time Slotted
Packet Switch

Inputs Outputs

Figure 4

5[End]
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