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New short title

This module is a practical exploration of embedded systems, with a focus on
the Intermnet of Things and real-time programming. A full-stack approach is
taken to reflect the modem trend for embedded devices to form part of larger
systems, and the coursework provides opportunities to work on hardware, low-
level programming, real time operating systems, lightwight internet
communication and back-end/front-end integration.
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Module description

Learning outcomes

Module content

Learning and
Teaching Approach

Upon successful completion of this module, you will be able to:

1. Identify the particular requirements of computer systems that interact directly
with the physical world

2. Analyse the constraints imposed by time-critical applications and prove that
they are met

3. Set up low-level communication between software, hardware devices and
the wider world

4. Use interrupts and threading to guarantee that time constraints are met

5. Write complex, low-level software that is reliable

6. Configure and use a variety of hardware platforms and development
toolchains

Programming with embedded Python and C++

System interfacing using low-level communication;

Lightweight internet communication for embedded systems;
Real time constraint analysis and validation;

Interrupts and multi-threading with a real-time operating system.

This module is focussed on practice, with all assessment by coursework.
Background theory is explored in interactive lectures (1 lecture per week) and
supervised lab sessions (1 session per week) provide an introduction to the
coursework assignments. All the lab and coursework activities are supported
by a 'Lab-in-a-Box' approach, allowing students to work flexibly. Approximately
50% of the lectures are delivered through video, with the contact time used for
Team-Based Learning (TBL) quizzes - an individual readiness test (multiple
choice) followed by the opportunity to refine answers in a group. The TBL
exercises have a small weighting to encourage participation.
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The module is primarily assessed by coursework (94%). The first coursework is
a group project to invent an loT project based on a selection of interesting
sensor devices. The deliverable is a complete product concept, including back-
end and user interface components, a marketing website and a promotional
video.

The second coursework is to produce real-time software for a music
synthesiser using a real-time operating system. The synthesiser has a number
of functions that must be completed concurrently with strict timing
requirements. There are many possibilities for groups to integrate their own
innovative feature. Assessment is based on the functional code, plus
documentation of the real-time specifications and performance of the code.
6% of the module mark is eamed through participation in the TBL exercises.

Formative verbal feedback is provided on demand during scheduled lab
sessions. Summative feedback on coursework deliverables is given in written
format, two weeks after submission.
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Assessment details

Pass mark

Grading method |Numerica| | 40%

Assessments
rass Must

Assessment type Assessment description Weighting mark pass?
Coursework Internet of Things product concept 47% 40% |N
Coursework Real-time software for music synthesiser 47% 40% N
Coursework TBL Participation 6% 40% (N

100%




