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Question 1

(a) Define distributed computer systems using everyday examples of distributed systems.
[4 marks]
(b) Why is clock synchronisation needed in distributed systems? [2 marks]

(c) llustrate the Lamport’s logical clocks algorithm and explain how its key ideas are applied in
distributed systems. [8 marks]

(d) Explain the different reliability and ordering guarantees in distrubuted communication.
[6 marks]

Question 2

(a) Evaluate the key design choices in distributed file systems relating to caching, consistency
and naming. [6 marks]

(b) Compare the various techniques that can support scalability. [8 marks]

(c) What is the relationship between total ordered multicast and distributed consensus?
[4 marks]
(d) Why group communication in distributed systems? [2 marks]

Question 3

(a) How would you use the five key security mechanisms used to implement security policies in
distributed systems. [10 marks]
(b) Which approach would you use to apply the basic steps of fault-tolerance in an airline

reservation system? [6 marks]
(c) What are the pros of active as compared to passive replication style? [4 marks]
Question 4

(a) What would you classify as the potential role of more advanced scalability techniques such
as the use of alternative communications infrastructure, P2P techniques and also the use of
agents? [6 marks]

(b) How would you summarise the key concepts underpinning technologies, such as
containment? [4 marks]

(c) What ideas or facts show the challenges imposed by areas such as multimedia, mobility and
multiplicity and the implications that this has for distributed systems design? [6 marks]

(d) Can you defend the rationale for the emergence of component-based middleware?
[4 marks]
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