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HERPKH S H SYLLABUS
# % H#% Course Objectives

This is an introductory course in the basic concepts, technologies and standards in the area of Distributed and Cloud
Computing. It will cover important elements of distributed systems design such as system models and architectures,
communication mechanisms, consensus algorithms, distributed objects and synchronization. The culmination in the
development of distributed systems is Cloud Computing which is recognized as one of the top five emerging technologies
that will have a major impact on the quality of science and society over the next 20 years. The course will provide an
overview of this strategic field and will discuss the applications challenges and demands that drive developments, current
cloud computing architectures and technologies and some existing industrial platforms.

The aims of this course are to:

e Provide an understanding of the fundamental problems, terminology, technologies, standards, architectures,
protocols and models in Distributed Systems

e Provide an understanding of the applications challenges and demands that drive developments in cloud
computing, and of the underlying architectures, technologies and service models.

Wik S RE Learning Outcomes

On successful completion of this module, the student should be able to:
e Recognise and appreciate fundamental characteristics and issues of distributed systems such as timing,
coordination and agreement.
e Explain the main types of architectures and mechanisms of communication, such as client-server, distributed
object models and communication protocols.
o Design and develop distributed systems
e Understanding the basic concepts and technologies of cloud computing
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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LECTURES

64 hours in total. 2 hours lecture and 2 hours lab for each week. Corresponding to the following sections:

e Week 1: Characterisation of Distributed Systems 1.1 Introduction 2

o Trends in distributed systems

o Challenges

e Week 2: System Models

o Physical models
o  Architectural models

o Fundamental models

e Week 3: Interprocess Communication

o Networks and Internet Protocols
o  The API for the Internet protocols
o Multicast communication

o  Overlay networks

e Weeks 4-5: Distributed Objects and Remote Invocation

o Distributed objects
o Request-reply protocols
o Remote procedure call

o Remote method invocation

e Weeks 6-7: Indirect communications

o Group communication
o Publish-subscribe systems
o Message queues

o Shared memory approaches

e Week 8: Operating Systems

o  The operating system layer and architecture
o Processes and threads

o Communication and invocation

e Weeks 9-10: Time Global States

o Clocks, events and process states
o Synchronizing physical clocks
o Logical time and logical clocks

o Global states

e Weeks 11-12: Coordination and Agreement

o Distributed mutual exclusion
o Elections

o Coordination and agreement in group communication
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o Consensus and related problems
e Week 13: Cloud Computing Fundamental Principles and Architecture
o  The cloud reference model
o Types of clouds
o Open challenges
e Week 14: Cloud Virtualisation
o Characteristics of virtualized environments
o  Taxonomy of virtualization techniques
o Examples: Xen, VMware, Microsoft Hyper-V
e Week 15: Cloud Computing Advanced topics
o  Security
o Energy
o Economics
o Industrial platforms and new developments

e Week 16: Summary and Revision

LABS

e Week 1: TUTORIAL. Familiarisation with the environment and a simple client-server system

e  Weeks 2-4: LAB ASSIGNMENT 1. The design and implementation of register and login system using RMI
e Weeks 5-6: LAB ASSIGNMENT 2. The design and implementation of a Prototype RMI

e  Weeks 7-8: LAB ASSIGNMENT 3. Bulk register simulator and optimisation of RMI

o  Weeks 9-11: LAB ASSIGNMENT 4. Design and realize a publish-subscribe system

e  Weeks 12-15: LAB ASSIGNMENT 5. Implementation of a SAAS administration system using SPRING.

e Week 16: Summary and Review.

it R ESEEE Textbook and Supplementary Readings

Distributed Systems, Concepts and Design, by George Coulouris, Jean Dollimore, Tim Kindberg and Gordon
Blair, Fifth Edition, Addison Wesley, ISBN 0-13-214301-1

Mastering Cloud Computing: Foundations and Applications Programming, by Rajkumar Buyya Christian
Vecchiola S.Thamarai Selvi, Morgan Kaufmann, ISBN: 9780124114548

Distributed and Cloud Computing: From Parallel Processing to the Internet of Things, Kai Hwang, Jack
Dongarra, and Geoffrey C. Fox, Morgan Kaufmann.
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Type of Time % of final Penalty Notes
Assessment score

H & Attendance 10% Lab Attendance only

WRERI
Class
Performance
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Quiz

PR H Projects

SERMEL. 30% Lab assignments. Detailed marking
Assignments ° scheme provided to the students.
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Mid-Term Test

BARER Unseen exam
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Final
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Others (The
above may be
modified as
necessary)
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MA. +=%%%%] Letter Grading
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2 H#t REVIEW AND APPROVAL
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This Course has been approved by the following person or committee of authority




