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Course Purpose

Embedded computing systems are becoming more and more prevalent
as the number computing devices that are not desktop computers or
servers are increasing exponentially with now users and households
possessing a large number of them. The ability of many of these devices
to connect to the internet is bringing about the Internet-of-Things
revolution, with incredible potential benefits for healthcare, entertainment,
social interaction and more. This requires an increasing number of
capable application developers, familiar with the unique requirements and
characteristics of embedded computing.

This course aims to provide you with the knowledge of the essential tools and
techniques to:

. Analyze embedded system requirements and develop realistic yet
innovative embedded system requirements and specifications
. Be well acquainted with all aspects of the multidisciplinary process of
embedded systems design
. Recognize the importance of embedded systems design in the smart
system ecosystem
. Identify important future trends and strategies along with areas of
research

Learning . By the end of the course the students are expected to:

Outcomes . Assess the differences between computers and embedded systems in

terms of implementation and constraints

. Identify the unique challenges, opportunities and trends in embedded
system design

. Combine and Synthesize aspects of key technologies involved in
embedded systems and Internet-of-Things design

. Use appropriate mathematical tools to model sensors and the embedded
system physical environment

. Model embedded applications using appropriate models of computation

. Develop requirements and specifications for innovative, yet realistic,




embedded systems

. Select appropriate implementation platforms based on the strengths and
limitations of microcontrollers, DSPs and FPGAs

. Analyze how implementation platforms affect performance, cost and
power consumption

. Optimize code for efficient embedded system implementations

. Evaluate potential candidate scheduling algorithms for a given embedded
system

. Evaluate and validate partial and full designs with respect to design
objectives

. Analyze potential security threats in a given embedded system
. Devise and employ countermeasures for security threats

Prerequisites

None Corequisites None

Course Content

The course is taught in a period of twelve weeks covering the following
topics:

e Week 1 introduces essential terminology and concepts in embedded
systems, their design methodology and application domains

e Week 2 deals with the requirements and specifications of embedded
systems

e Week 3 deals with embedded systems modeling of physical aspects and
sensors

e Week 4 deals with models of computation used in embedded systems

e Weeks 5 and 6 deal with topics associated with the implementation
platforms used in embedded systems, such as programmable processors
and FPGAs

e Week 7 deals with software development and optimizations for embedded
systems

e Weeks 8 and 9 deal with embedded operating systems aspects such as
scheduling

e Week 10 deals with testing, validation and evaluation of embedded

systems
Week 11 deals with embedded system dependability
Week 12 deals with security for embedded devices

Teaching
Methodology

The course is structured in units that are conducted with the help of material
available online described in the module study guide. The primary resources are
narrated presentations that introduce the course material together with practical
examples and exercises to enhance the material learning process based on the
textbook(s).

Other resources include research papers and online tutorials in presentation or
video format.

Online short post-lecture quizzes are used to assess the level of student
understanding and provide feedback. Student questions are addressed through

online interaction both synchronous and asynchronous (chat sessions and forum




discussions).

The online forums are also used for further student participation activities such
as short group exercises. Examples are developing preliminary requirements
and specification documents.

Part of the requirements of the course is an assignment that concerns

programming/design of a small embedded system or parts of it.
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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 50% and 50%,
respectively, and compose the final grade of the course.

Various approaches are used for the continuous assessment of the students,
such as dynamic online activities, online quizzes, group project design,
implementation and presentation. 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:

. One individual written assignment: 10%
. A presentation: 5%
. One individual design assignment 15%
. Two dynamic online interactive activities: 2x10%= 20%
. Final written exams 50%

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.

Language

English




