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QUESTION ONE (30 MKYS)

a)

b)

d)

f)

Explain the following clients as used in distributed systems

)] Thin client (4 marks)
i) Fat client (4 marks)
Hiding non-relevant properties of the system’s components and structure is called

transparency. Discuss any TWO forms of transparency in distributed systems. (4 marks)
Remote Procedure Call (RPC) is a protocol that allows invoking a process on another
machine by an ordinary procedure call. Describe the FOUR activities executed during
this process. (4 marks)

Remote Method Invocation (RMI) is a mechanism that allows an object residing in one
system (JVM) to access/invoke an object running on another JVM. Briefly explain how
RMI application works. (4 marks)

Faults can occur both in processes and communication channels. The reason can be both

software and hardware. Therefore, fault models are needed in order to build systems with
predictable behavior in case of faults. Explain arbitrary (Byzantine) faults and timing
faults as used here. (6 marks)

Election algorithms choose a process from group of processors to act as a coordinator. If
the coordinator process crashes due to some reasons, then a new coordinator is elected on

other processor. Discuss bully algorithm and ring algorithm as used here. (4 marks)

QUESTION TWO (20 MKYS)

In distributed systems, the system software runs on a loosely integrated group of cooperating
processors linked by a network. Using appropriate examples, discuss the following issues that
are frequently encountered during the design of these systems.

i) Resource identification (5 marks)
i) Communications (5 marks)
iii) Quality of service (5 marks)
iv) Software architectures (5 marks)

QUESTION THREE (20 MKS)

a) A distributed system is a collection of independent computers that appears to its users as a
single coherent system. Discuss the following distributed systems architectures:

i) Multiprocessor architectures (4 marks)
i) Client-server architectures (3 marks)
ii) Distributed object architectures (4 marks)



b) Distributed file system (DFS) is a distributed implementation of the classical time-sharing
model of a file system, where multiple users share files and storage resources. Describe the

following as used in this respect.

i) Naming (2 marks)
iii) Multilevel mapping (4 marks)
iv) Transparency (3 marks)

QUESTION FOUR (20 MKS)

a) Discuss the role of the following in the layered application architecture

i) Presentation layer (3 marks)
i) Application processing layer (3 marks)
iii) Data management layer (3 marks)

b) The main goal of process management in distributed systems is to make best possible use
of existing resources by providing mechanism and polices for sharing them among
processors. Discuss the following approaches of process management.

i) Process allocation (4 marks)
il) Process migration (3 marks)
iii) Thread facilities (4 marks)

QUESTION FIVE (20 MKS)

The diagram below shows a typical internet banking system. Study it carefully and use it to
answer the questions that follow.

‘Web server Database server
SQL query
Account service SQL Customer
7 risi account
ikigi database

)] With reasons, identify the kind of architecture deployed in this system. (4 marks)
i) Discuss the features of the architecture in (i) above that makes it suitable for this
application. (7 marks)

iii) Discuss any other THREE scenarios where this architecture can be deployed.
(9 marks)



