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Special instructions for students

1. Mean delay for the M/M/1 system may be taken as

where,
A= arrival rate to M/M/1 system [packets / s]

4 = service rate of M/M/1 system [packets / s].
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i) For a point to point link connection briefly define
- Propagation time,
- Transmission time.
[4]
ii) Discuss the impact of propagation time and transmission time on link

utilisation. Derive the maximum efficiency of a half duplex point to point
link using a stop and wait scheme.

[6]
b)
i) Describe a sliding window flow control scheme known to you.
[3]
ii) State the condition under which a Host sender A will receive
acknowledgement of Frame 1 before all the window frames have been
sent.
(4]
iii) Derive the utilisation of the link if the condition in b) ii) is not met.
(3]
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a) Little’s theorem can be stated by the following expression:

N=AT,

Define and discuss the meaning of 1, Nand T,

[8]
b) In a Jackson network of queues the numbers of packets in link i can be

represented by:
q; = At,.
i) Define and discuss the meaning of g¢,, 4, and ¢,.

[3]
ii) Define and derive and expression for the mean network delay of a

Jackson network in terms of g,. Clearly state all assumptions made.
[9]
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a) Routing algorithms can be classified amongst others as global or decentralised.

i)

ii)

b)

Define and describe a global routing algorithm known to you. Give an
example on how it operates using the network and link length /(%),
k=1,...,5 of Figure 3.1.

[5]
Define and describe a decentralised routing algorithm known to you.
Give an example on how it operates using the network and link length
I(k), k=1,...,5 of Figure 3.1.
[5]
Figure 3.1
Classify and, briefly describe and discuss the main characteristics of the
Routing Information Protocol.
(3]
Classify and, briefly describe and discuss the main features of the Open
Shortest Path First algorithm.
(5]
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a) INSERY provides specifications of a number of service classes and mechanisms
to support them.

Briefly describe and discuss four INTSERV support mechanisms known to you.
[10]

b) Briefly discuss INTSERV and DS models in terms of:

- coordination for service differentiation,
- scope of service differentiation,

- scalability,

- network accounting,

- network management,

- Inter-domain deployment.

[10]
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a)
i)
ii)
iii)
b)
i)

ii)

For the network of Figure 5.1 state the optimal routing problem. That is,
clearly define and explain variables, objective function, constraints etc.

[3]

Define the optimality condition for the problem introduced in i) if the
objective is to minimise the following function.

&0
PN = -7

where

C(i) = capacity of link /, and f(i)= flow carried by link 7.
[3]

Assuming that C(1) > C(2) in Figure 5.1, derive the condition under

which only C(1) will carry traffic.
(4]

1)

—( )

c2)
Figure 5.1

Explain the importance and usefulness of source descriptors in ATM
networks

(3]

Explain one mechanism that would monitor connection contracts
established between end-users and the ATM network.
(3]

Communications Networks page 6 of 7



6. For the network in Figure 6.1
Medeonw
a) Derive the mean Eacket delay.

b) Derive the mean number of outstanding packets in links i = 1, 2 and 3.

[10]

[10]
Assume an average packet length 1/ of 1000 [bits/packet].

Notation:
1/ 1= average length of packet [bits/packet]
C(i) = transmission speed link i [bit / s]

y;= arrival rate (node i to node /) J[packets / s]

Vu =1

Y13 =5[

C(3) =10000
C(1) =10000

Y =3

C(2) = 20000

Figure 6.1
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