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Question 1. (30 marks)

The design of protocols such as TCP, and TFTP (and others) imposes an
upper bound upon the rate at which data can be exchanged, which simply
increasing the bandwidth of the path between the systems communicating
cannot significantly alter.

A) Explain what it is about the protocols that causes this speed limit, and
what factors influence its value.

[10 marks]
B) Explain how a protocol designer calculates the maximum rate at
which the protocol can transfer data.
[5 marks]
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) What modifications are possible (and practical) to a protocol to allow

the speed limit to be increased?
[5 marks]

D) To avoid this limit completely, and allow the maximum speed of a
connection to be controlled only by the available bandwidth, some
other features of the protocol will either need to be done in totally
different way, or be dropped completely. What features are those,
and why are they related this way?

[10 marks]
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Question 2. (20 marks)

When an alteration needs to be made to a protocol, explain the
considerations that the protocol designers would investigate with regard to
the process of transitioning from the earlier version of the protocol to the
newer version.

That is, how can a protocol be upgraded in a way that minimises the impact
of the change upon the existing network?

Give examples of protocols that you are aware of that have been revised long
after they have been first used, and explain how those protocols were

upgraded.
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Question 3. (10 marks)

The specification of the Transmission Control Protocol (TCP) uses a Finite
State Machine (FSM) to (partly) specify the operations of opening and
closing connections.

Explain the advantages of using an FSM 1n a protocol specification (you can
use TCP as an example.)

Contrast the use of the FSM with other specification methods.
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Question 4. (5 marks)

An IP datagram arrives at its destination with the Time to Live (for [Pv4) or
Hop Count (for IPv6) field containing the value 255.

What conclusion(s) can the receiving node draw from this fact, and why?

You can assume either IPv4 or IPv6 for your answer. Nothing in this
question, other than the name of the header field, depends upon which IP
version is in use.
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Question 5. (5 marks)

When numbers are allocated for purposes such as addressing node in a
network, some of the available numbers, numbers which were available to be
used, will in practice not be used — that is, effectively be wasted.

A) Explain why it is not possible in practice to use all the available
numbers.
[3 marks]

B) What effect does having multiple levels of assignment hierarchy have
upon these effects?

[2 marks]
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