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Explain clearly what is meant kayering andencapsulation in relation to
networked communication and protocol stacks.
(6 marks)

Describe the main shortcoming of the IPv4 peot, and describe in detaihe
method employed to overcome this shortcoming.
(9 marks)

Demonstrate the operation aflading window protocol and discuss its relevance

for transport layer communication.
(L0 marks)

Present your own definition of the tedributed system. Explain why your
definition fully describes such systems.
(6 marks)

Discuss clearly the relevance of the generals problemto distributed system
design and implementation. Use examples to heiptithte your answer.
(9 marks)

Demonstrate and evaluate @rstian andBerkeley methods for clock
synchronisation in a distributed system.
(10 marks)

What is the purpose of thaei t andnotify methods in Java objects? Use a
simple example to help illustrate your answer.
(6 marks)

Consider a distributed system comprised otgsses with a tendency to crash and
recover. At any time, one (and only one) processtina serving as the
coordinator. Describe one method which could be employed bsttstem to elect
the coordinator. Evaluate its effectiveness for the problem athan

(9 marks)

Consider that the elected coordinator front idrabove is intended to serve as a
coordinator for a distributed transaction. Dematstthe operation of a protocol it
could employ to manage the distributed transactod, present your opinion on
the strengths and weaknesses of the protocol.

(L0 marks)



Describe clearly the important differencesdeenocal method invocations and
remote method invocations in a distributed object system.

(a)

(6 marks)

(b) Discussow andwhy each of the following invocation semantics coudd b
implemented in a middleware platform intended fopart remote method

invocations:
i. maybe
ii. at-least-once

iii. at-most-once
(9 marks)

(c) Consider the situation where a football-scegerice can provide scores to client
applications in real time, as scores change. Presdesign for a distributed object
system to for such a service. Clearly illustratrible of remote objects and proxy

objects. Evaluate your design.
(L0 marks)

Describe clearly each of the following séguhreats in a distributed system:

i. Eavesdropping
ii. Masquerading

iii. Replaying
(6 marks)

(a)

Describe, compare and contrast the two maissels of cryptographic algorithms
used in distributed systems.
(9 marks)

(b)

What does it mean thgitally sign a document? Show how each of the two main

classes of cryptographic approaches can be uswddte digital signatures.
(L0 marks)

(©)



