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Course Purpose

The term Big Data was coined in the early 2000s, where sciences like
genomics, and nuclear physics first experienced the data explosion.
Companies and organizations in the private and public sectors are capturing
trillions of bytes of information. This information is the fruit of the information
society, as data is collected from customers, suppliers, and operations, as
well as millions of networked sensors embedded in the physical world. These
devices are sensing, creating and communicating data from mobile phones
and transportation systems, to CCTV systems and sensor networks. With a
smartphone in every pocket, or a tablet in every purse posting information,
and updating multimedia content over social media thus fuelling the volume
of information generated at an even faster rate. To this end, data is no longer
regarded as static or stale, that has fulfilled its purpose once it was collected.
Data has become the raw material for business, and a tool to produce new
form of economic value, yield innovation, and create new services.

The purpose of this course is to provide students with a holistic approach to
Big Data, the data model for Big Data, and examine the nature and
requirements of a Big Data components, as well as Big Data as a platform.
The course will then introduce the Apache Hadoop architecture, the Hadoop
file system for distributed data storage, and highlights of MapReduce, Spark,
Pig, and Hive as a framework of Big Data technologies as well as other tools
for distributed processing of large datasets, using simple programming
models. The course will address the shift from traditional relational database
design for cluster systems to large scale NoSQL distributed databases, and
the current trends for NoSQL database, as well as the future of Big Data. The
course is complimented with practical and real-world examples. Finally, the
course will examine the Big Data Analytics Lifecycle and review basic data
analytic methods using R, Python, and Tableau, as an integrated environment
for data integration, analysis, calculation, and visualisation for obtaining
insight.

Learning
Outcomes

Upon successful completion of this course, students should be able to:

e Assess the state of Big Data adoption across a number of industry
sectors.

e Describe the Hadoop Architecture, and use the Hadoop file system and
components.
Define and describe the major characteristics of NoSQL databases.
Deploy, manage, and interact with NoSQL databases using interfaces,
programming languages, and queries.




e Analyse structured, unstructured, and IoT data for obtaining insight.

o Evaluate schemas for different types of data stores.

e Apply key concepts of Data Analytics Lifecycle to tackle Big Data
problems.

o Develop technical skills to analyse data for data exploration (ingest, store
and secure data).

Prerequisites

None Corequisites None

Course Content

This module consists of the following chapters:

e Chapter 1 introduces the fundamentals of Big Data and the main
concepts of Data Mining.

e Chapter 2 explains the architecture of the Hadoop Framework and
foundation core components

e Chapter 3 examines the architecture and characteristics of NoSQL
databases

e Chapters 4 and 5 introduces Big Data Clustering platforms as general-
purpose frameworks for cluster computing for data science and
applications

e Chapters 6 and 7 expand general-purpose frameworks with the
applications of NoSQL database and disparage storage needs

e Chapter 8 introduces the theory and application of Data Analytics and the
Data Analytics Lifecycle

e Chapters 9 and 10 discusses the theory and application of Data Analytics
methods

e Chapter 11 and 12 discuses methods and develops skills for data pattern
discovery, data exploration, analysis, visualisation, and communication

Teaching
Methodology

The methodology used to conduct the course is structured around lectures
and laboratory exercises, so that students gain theoretical knowledge as well
as practical skills. The taught part of the course is delivered to the students
with the help of computer presentations. Lecture notes and presentations are
available through the web (e-learning platform) for students to use in
combination with the textbooks. Furthermore, theoretical principles are
explained by means of specific examples and for solving specific problems
using practical examples.

Lectures are supplemented with supervised and unsupervised computer
laboratories. Laboratories will include demonstrations of taught concepts and
experimentation with related technologies. Additionally, during laboratory
sessions, students apply their gained knowledge and identify the principles
taught in the lecture sessions by means of working on different tasks and
problems. Students are also allocated exercises for homework, assignments
and/or group project to improve both their individual skills and team work.

In addition, a number of case study readings are also considered, in order to
demonstrate the adoption, application, and practice of Big Data Analytics in
various organizations and the industry. The case studies illustrate the
characteristics of Big Data, as well as how Analytics help organizations to
obtain insight.

The course also includes a group project, in which students are expected to
identify and work on specific Big Data Analytics, disseminate load, perform




literature review in order to identify how similar problems were addressed
elsewhere, design and implement a solution. Group projects are evaluated
based on the project report and presentation.
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Assessment

The Students are assessed via continuous assessment throughout the
duration of the Semester, which forms the Coursework grade and the final
written exam. The coursework and the final exam grades are weighted 40%
and 60%, respectively, and compose the final grade of the course.

Various approaches are used for the continuous assessment of the students,
such as class participation and in class exercises, assignments, projects and
tests. The assessment weight, date and time of each type of continuous
assessment is being set at the beginning of the semester via the course
outline. An indicative weighted continuous assessment of the course is shown
below:

e 4 0nline Quizzes (4 x 5% = 20 %)
e 2online participation activities (10%)
e 1 marked assignment (group) project (10%)
e 1lonline/video presentation (10 %)

e One final written exam (50%)




Students are prepared for final exam, by revision on the matter taught,
problem solving and concept testing and are also trained to be able to deal
with time constrains and revision timetable.

The criteria considered for the assessment of each type of the continuous
assessment and the final exam of the course are: (i) the comprehension of
the fundamental concepts and theory of each topic, (ii) the application of the
theory in solving related problems and (iii) the ability to apply the above
knowledge in complex real-life problems.

The final assessment of the students is formative and summative and is
assured to comply with the subject’s expected learning outcomes and the
quality of the course.
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