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INSTRUCTIONS: Answer question one and any other two questions 
 

QUESTION ONE (30 MARKS) 

a) Discuss briefly any four features of a good distributed file system.  (4 marks)  

b) Enumerate and explain the essential properties of Transactions.  (4 marks)  

c) Explain remote procedure call steps.  (3 marks)  

d) Describe types of failure in distributed system. (3 marks)  

e) Discuss asymmetric (public/private key pair-based) cryptography technique and how it can 
be used in supporting security in distributed systems.  (3 marks)  

f) Discuss election algonthm   (4 marks)  

g) Discuss the role of naming services in distributed systems. List two navigation schemes that 
can be used for name resolution in domain name systems.  (4 marks)  

h) Give an example of a distributed system.  Explain why it is distributed and what advantage 
over a non-distributed implementation of the same system.  (2 marks)  

i) Why is it difficult to synchronize things in distributed systems?  (1 mark)  

j) Explain the following concepts of clock synchronization:  (2 marks)  

i. Logical clocks  

ii.  Vector clocks  
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 QUESTION TWO   (20 MARKS)  
 

a. Distinguish between the following terms in the context of parallel and distributed systems.  

i. Starvation and deadlock  (2 marks)  

ii.  Dependability and availability  (2 marks)  

b)  Describe three algorithms for achieving mutual exclusion  (6 marks) 

c)  Differentiate between “shared and write locks” as used in concurrency control  (4 marks)  

d)  There are various strategies of handling deadlocks.  Describe any four.  (4 marks)  

e)   Briefly explain what you understand by “file replication”.  (2 marks)  

 

 QUESTION THREE  (20 MARKS)  
 

a) A system that fails is not adequately providing the services it was designed for.  Describe 
four types of failures in distributed systems.  (4 marks)  

b) Distributed systems use distributed algorithms to ensure synchronization.  Describe four 
properties of these algorithms.  (4marks)  

c) Explain the concept of hadoop and map-reduce  (2 marks)  

d) What are Client and Server Stubs and how are they used in remote procedure calls?  Explain 
in detail how a remote procedure call is executed.  (4 marks)  

e) When calling a remote procedure or method where a reference parameter is passed, what 
problems have to be solved and how are they solved?  (2 marks)  

f) Write short notes on:    

i. Thread life times   (2 marks) 
ii.  Thread synchronization  (1 mark) 
iii.  Thread scheduling  (1 mark) 

 

 QUESTION FOUR   (20 MARKS)  
 

a) Explain passive (primary backup) Replication method  (4 marks)  

b) Compare and contrast distributed operating systems and network operating system. (4 marks)  

c) Discuss middleware models  (4 marks)  

d) Discuss peer-to-peer architectural model for construction of distributed systems (2 marks)  

e) What are the main differences between a RPC and RMI  (2 marks) 

f) Explain the consistency models used in distributed shared memory  (3 marks)  
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 QUESTION FIVE   (20 MARKS)  

a) Compare and contrast the three mutual exclusion algorithms key properties  (6 marks)   

b) An abstract replication protocol can be described as a sequence of phases.  Illustrate and 
discuss.  (5 marks)  

c) Compare distributed transactions and distributed commit protocol.  (4 marks)  

d) You are to design a distributed database system for an online ticket booking system for an 
airline.  There will be more than one copy of the database for reliability and fault tolerance.  
Explain some of the problems (in distributed systems) you would have solved during the 
development of this system.  (4 marks)  

e) Explain why it might be a problem to detect failure in a distributed system . (1 mark)  

 

   

 

 

 

 

 

 

 


