[image: uwtsd-logo-bilingual]



MODULE DIRECTORY


LEVELS 4, 5 AND 6

HNC/D ELECTRONICS 
B.ENG. COMPUTER SYSTEMS AND ELECTRONICS 




SCHOOL OF APPLIED COMPUTING




FACULTY OF ARCHITECTURE, COMPUTING AND ENGINEERING


2017-2018


CONTENTS

INTRODUCTION	2
LEVEL 4 MODULES	3
Micros Peripherals and Interfaces 	3
Electrical and Electronic Principles 	5
Computer Architecture and Networks	7
Programming I	9
Workshop Skills	11
LEVEL 5 MODULES	13
Circuit Design and Analysis	13
Digital Electronics	15
Digital Signal Processing and Communications	17
Electronics Implementation Project	20
Group Project	22
Network Operating Systems and Security	25
Object-Oriented Programming	29
Project Management	31
Research Methods	34
LEVEL 6 MODULES	39
Critical and Real-Time Application Programming	39
Digital Systems Synthesis	42
Electronic Systems Design	44
Embedded Microcontrollers	47
Major Project	49

[bookmark: _Toc493229956][bookmark: _Toc493772434]
INTRODUCTION


This Module Directory includes all the modules for Levels 4, 5 and 6 of HNC/D Electronics and B.Eng. Computer Systems and Electronics within the School of Applied Computing in the academic year 2017/2018.

This directory accompanies the Programme of Study Handbook, which will provide you with details of which modules you will be studying for your programme this year in the ‘Programme of Study’ section.   

This directory may include modules that are running on other programmes of study within your School/Faculty.    

If you require assistance in identifying the modules for your programme of study, please contact the Programme Director (whose name and contact details are provided in the accompanying Programme of Study Handbook), or the relevant Faculty Office.

The University has made every effort to make the information as full and as accurate as possible, but you should note that minor changes in the organisation of modules between the planning stage and the actual teaching are inevitable.  

We shall try to keep any such changes to a minimum, and you will receive plenty of advance warning in the event of any alteration.  

We would also be grateful if you would let us know about any changes that you think might be helpful if introduced into future handbooks.
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MODULE CODE: 	NEW	

	TITLE:	
	[bookmark: _Toc493772436]Micros Peripherals and Interfaces 



DATED: 		06/06/2017

LEVEL:  		4			
CREDITS: 		20			

JACS CODE:	H610	


AIM(S)

•	To provide the student with an understanding of the underlying concepts and principles of Microprocessors, Microcontrollers and the associated peripheral modules and interfacing techniques used to create programmable systems capable of tasks such as monitoring, communication and control.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Explain Microprocessor and Microcontroller features and architectures.
· Demonstrate an understanding of interfacing techniques
· Demonstrate an understanding of low level programming language skills.

INDICATIVE CONTENT

	· Microprocessor architectures (Von Neumann versus Harvard, microcontrollers, CISC, RISC).
· CPU features (interrupts, DMA, memory hierarchy, stack, queues, busses, memory management, cache etc).
· Microcontroller specific implementations e.g. in depth study of a specific PIC device and its associated in built modules.
· IDE use - Assembly language programming and testing.
· Parallel I/O – port buffering and signal conditioning. Tristate devices
· Serial I/O fundamentals – RS232, RS485, IIC, SPI etc .
· A/D and D/A conversion
· PWM techniques
· Simple conditioning techniques for signal acquisition, smoothing, debounce etc.
· Basic power drive techniques, e.g. low current 5v to drive a power relay etc
	
	
	
	
	
	

	
	


LEARNING AND TEACHING STRATEGY

Lectures and a VLE will introduce the students to the concepts, principles and practices of microprocessor and microcontroller based systems. The students will use laboratory based tutorial sessions to learn how to program and debug microcontroller based system using a PC based IDE. 
The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	

	TOTAL
	200
	100%




ASSESSMENT
Description of each assessment component and its weighting, together with an example for new forms of assessment:

Assessment Component 1 – 50% 

Written Exam.
Complete a written exam to demonstrate fundamental knowledge on theoretical principles behind Microprocessors, Microcontrollers and their associated peripheral modules and interfacing techniques.

Assessment Component 2 – 50%

Coursework:

Perform a range of practical exercises involving microcontroller programming using  hardware and software tools to  consolidate theory, culminating in a formal report.

Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	

	TOTAL
	100%






MODULE CODE:	NEW	
	TITLE:	
	[bookmark: _Toc493772437] Electrical and Electronic Principles 



DATED: 		06/06/2017

LEVEL:  		4			
CREDITS: 		20			

JACS CODE:	H610	


AIM(S)

· To understand the fundamental operation of common analogue and digital components and circuits.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to demonstrate the ability to:
· Investigate and analyse basic analogue and digital electronic circuits encountered during the course.
· Apply appropriate software techniques (e.g. Multisim / Proteus) to simulate basic circuits.
· Perform practical exercises to deploy test equipment, perform measurements and present results.

INDICATIVE CONTENT

	· Use of simulation software such as Multisim or Proteus
· Definitions of Current, Voltage, Resistance, Power etc
· Series and parallel circuits
· Passive devices, resistors, capacitors, coils etc.
· Semiconductor devices e.g. diodes, transistors etc
· Amplifier principles, frequency response curves , input and output impedance
· Thevenin Equivalent Circuits
· Basic  DC and AC theory, simple power supplies.
· Op-amps, basic configurations
· Passive filters
· Electromagnetism
· Timing and clock Circuits, RC, crystal oscillator modules etc.
· Transistor as a switch
· Commonly used ICs as building blocks, 555, 741, 7805 etc.
· Basic logic gates and configurations
· Boolean Algebra
· Combinational logic applications
	
	
	
	
	
	

	
	


LEARNING AND TEACHING STRATEGY

Lectures and a VLE will introduce the students to the concepts, principles and practices of Analogue and Digital circuits. Laboratory work will be used to consolidate and enhance theoretical explanations. Some of the laboratory work will be formally assessed.
The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	

	TOTAL
	200
	100%




ASSESSMENT
Description of each assessment component and its weighting, together with an example for new forms of assessment:

Assessment Component 1 – 50% 

Written Exam.
Calculate circuit parameters and describe basic circuit and device operations under exam conditions.


Assessment Component 2 – 50%

Coursework:

A range of practical exercises using a range of hardware and software tools to consolidate theory culminating in a formal report.

Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	

	TOTAL
	100%








MODULE CODE:	NEW
	TITLE:	
	[bookmark: _Toc484974012][bookmark: _Toc493772438] Computer Architecture and Networks


DATED:		05/06/2017

LEVEL:  		4	
CREDITS:		20	

JACS CODE:	I120


AIM(S)
· This module will provide the student with an understanding of the key concepts and building blocks of computer systems, and also clarify the issues associated with network use and how this has developed. It will identify the architectural concepts behind networking and help develop the preliminary skills necessary to install and manage networks.


LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to demonstrate the ability to:
· Demonstrate a sound understanding of the essential characteristics and concepts of computer systems and components
· Demonstrate an understanding of number systems, data capacities and transfer speeds in the context of typical PC environments
· Develop fundamental understanding of network basics in terms of architecture, devices, application and protocols.


INDICATIVE CONTENT
· Fundamentals of number systems. Binary, Dec and Hex notation, representation and conversion.
· Computer systems: major components and peripherals
· Storage devices. Backup and archiving. RAID etc.
· Nomenclature and specification of typical data capacities and transfer speeds
· Processor architecture: RISC, CISC and multi-core processors.
· Computer architecture: system block diagram, CPU, memory, input/output unit, system clock, data bus, address bus, control bus, fetch-execute cycle. Harvard v Von-Neumann
· Memory Organisation: Main RAM, cache, virtual memory etc,
· Input/output including polled, interrupts and direct memory access.

· Network principles and applications definition of a network.
· Evolution of network uses e.g. LANs, WANs. MANs. 
· Networked applications, overview of cost/benefits of network use.
· OSI and TCP/IP layer model.
· Topologies, e.g. bus, ring, hierarchical.
· IP Addressing – IPv4 and v6
· Ethernet and cabling standards
· Configuring network devices



LEARNING AND TEACHING STRATEGY

Formal lectures will be accompanied by handouts/VLE content to impart knowledge. Students will be required to perform their own personal research, which should consist of not only the more accessible web based resources, but also they should wherever possible, consult relevant academic publications, such as peer-reviewed journals, technical reports, and industry publications to assist their learning. 

Tutorials will be provided as required for sessions such as base conversion calculations or system design exercises.

Laboratories will be used to allow students to gain hands on experience with basic configurations of routers and switches with the aid of lab equipment and appropriate software such as Cisco Packet tracer.  
The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30

	Independent learning
	140
	70

	Placement learning
	
	

	TOTAL
	200
	100%




ASSESSMENT
Description of each assessment component and its weighting, together with an example for new forms of assessment:

Assessment Component 1 – 50%

Written Exam - Complete a written exam to demonstrate fundamental knowledge on theoretical principles behind computer architectures and networking.


Assessment Component 2 – 50%

Coursework (2500 words) - This assessment will require students to write a research report and recommendation based on given scenario. 
Exemplar: “Specify a suitable PC for a given scenario. Justify your choices”
“Help setup a home network”

Assessment Summary

	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%




MODULE CODE: 	NEW	
	TITLE:	
	[bookmark: _Toc493772439]   Programming I 


DATED:			05/06/2017

LEVEL:  			4		
CREDITS:			20		

JACS CODE:	I320	


AIM(S)
· To introduce students to software constructs and to the development of software using a high level programming language. Simple design concepts and good programming practice will be adopted.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to demonstrate the ability to:
· Understand the syntax and semantics of a high level programming language and develop programs using good programming practices.
· Select and deploy basic software constructs using simple algorithms in the development of solutions to programming problems

INDICATIVE CONTENT
· The software life cycle – analysis, design, implementation and maintenance
· Algorithm design – flow charts and pseudo-code
· The programming environment – editor, compiler, debugger
· High level language programming syntax and semantics e.g. C, C++, C#, etc. 
· Data types, variables, operators, control structures, data structures, functions
· Software testing and debugging
· Documentation including user guides, technical guides, etc.
· Introduction to problem solving techniques for well-defined problems e.g. interpreting natural language problem definitions, variable identification techniques, divide and conquer, etc.

LEARNING AND TEACHING STRATEGY

This course will primarily have a practical focus. The material will be delivered in a laboratory setting allowing teaching strategies that keep the student active. This will also allow flexibility to review common problems which emerge when students are working through tutorial exercises. 
The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%






ASSESSMENT
Description of each assessment component and its weighting, together with an example for new forms of assessment:

Assessment Component 1 – 70%

Coursework.	
The assignment will require students to produce a documented solution to a given problem. Alternatively, this could take the form of a series of worksheets or a set of exercises. (2000 words or equivalent)

Example of the type of question or task that could be used:
“Write and document code to control a stack structure”

Assessment Component 2 – 30%

Practical	
This will test theoretical understanding and application of concepts, which may take the form of either an open or a closed book test. Alternatively, this assessment might be a series of phase tests given at appropriate points during the course of the module (1 to 2 hours). 

Example of the type of question or task that could be used:


Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	70%

	Practical
	30%

	TOTAL
	100%








MODULE CODE: 	NEW	
	TITLE:	
	[bookmark: _Toc493772440]   Workshop Skills


DATED: 		06/06/2017

LEVEL:  		4			
CREDITS: 		10			

JACS CODE:	H610	



AIM(S)

•	To empower the student with practical skills involving commonly found workshop tools, equipment and software as well as providing an understanding of health and safety issues when using Electrical and Electronic equipment in a laboratory.


LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Design a Printed Circuit Board using CAD software.
· Demonstrate appropriate soldering and practical skills
· Use test and measurement equipment to produce circuit analysis data.


INDICATIVE CONTENT

	· Component identification and specification
· Soldering and wire stripping.
· Using Oscilloscopes, Multimeter, Frequency counter etc.
· Basic circuit simulation
· Using PCB design software
· Build and testing using breadboard and PCB/Veroboard
· Dangers of electrocution, physiological response to current and voltage etc.
· Dangers of circuit construction – burns from solder, fume extraction etc.
· Dangers and regulations for optical devices e.g. Laser classifications.
	
	
	
	
	
	

	
	


LEARNING AND TEACHING STRATEGY

Lectures in a lab based environment will introduce the students to the theoretical content such as the H&S aspect. Practical work will be lab based and will culminate in the student producing a piece of hardware which will be analysed, with the results formally presented in an assessed written report. 
The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	30
	30%

	Independent learning
	70
	70%

	Placement learning
	0
	

	TOTAL
	100
	100%




ASSESSMENT
Description of each assessment component and its weighting, together with an example for new forms of assessment:


Assessment Component 1 – 100%

Coursework:

Design a PCB for a given circuit. Build and test a hardware implementation of the circuit, comparing its operation to a theoretical, simulated version. Document the procedures and results.

Assessment Summary

	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	

	TOTAL
	100%





[bookmark: _Toc392251152]

[bookmark: _Toc493772441]LEVEL 5 MODULES

	MODULE CODE:
	M5X01136

	TITLE:	
	[bookmark: _Toc390787220][bookmark: _Toc392251153][bookmark: _Toc493772442]Circuit Design and Analysis

	DATED:	
	03/06/2014

	
	

	LEVEL:  
	5

	CREDITS:
	20

	
	

	JACS CODE:	
	H610


	



AIM(S)

· To provide the student with a knowledge of fundamental analogue building block circuits in order to be able to analyse and/or design them.


LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to demonstrate the ability to:

1. Analyse, design and describe basic electronic circuits. 
2. Deploy design techniques to  implement a fundamental building block circuit using analytical and simulation techniques.


INDICATIVE CONTENT

· Operational amplifiers:
      Practical limitations of operational amplifiers and analysis from first principles for a range of typical circuits such as inverter, non inverter, differential and summing amplifiers
· Active filters:
    	Analysis and design of a range of active filters including low pass, high pass, band pass and notch filters 
· Regulated Power Supplies:
      Analysis and Design of Regulated Power Supplies
· Practical Amplifier Circuits
Analysis and Design of Bipolar and Field Effect Small Signal Amplifiers
Power Amplifiers
Amplifier buffers
Darlington Drivers


LEARNING AND TEACHING STRATEGY

The material provided will consist of lecture material supported with simulation and build exercises to enhance assimilation and leading to design strategies for circuit design. There will be an integrated approach with theory and laboratory work mixed within the teaching environment. Laboratory work will consist of design, build and test exercises and a formal written report based on a given design.

The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	90
	45%

	Independent learning
	110
	55%

	Placement learning
	0
	

	TOTAL
	200
	100%



ASSESSMENT
Description of each assessment component and its weighting, together with an example for new forms of assessment:

Assessment Component 1 – Practical - 20%
The coursework will consist of a design, build and test assignment.

Assessment Component 2 – Written – 80%
Calculate circuit parameters and design/describe circuits under exam conditions.

Assessment Summary
	Activity type
	Percentage

	Written
	80%

	Coursework
	0%

	Practical
	20%

	TOTAL
	100%









BIBLIOGRAPHY

Essential
Floyd, Thomas L. (2010) Electric Circuits Fundamentals, 8th Edition, Prentice Hall

Background
Sedra, Adel S and Smith, Kenneth C. (2010) Microelectronic Circuits International edition
Sixth Edition 

Frenzel,  Louis(2013) Contemporary Electronics: Fundamentals, Devices, Circuits, and Systems
McGraw Hill

Journals
Elktor
Electronics World

Websites 
Online video Lectures e.g. MIT Open Courseware

http://www.zen22142.zen.co.uk/adt.htm
http://www.seas.upenn.edu/~ese319/Lecture_Notes/Lec_7_CEAmplifier_08.pdf
http://www.electronics-tutorials.ws/filter/filter_5.html



	MODULE CODE:
	M5X01118

	TITLE:	
	[bookmark: _Toc390787221][bookmark: _Toc392251154][bookmark: _Toc493772443]Digital Electronics

	DATED:	
	03/06/2014

	
	

	LEVEL:  
	5

	CREDITS:
	10

	
	

	JACS CODE:	
	H610


	



AIM(S)

· To introduce the student to more advanced logic devices, their operation and design implementation methodologies.


LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to demonstrate the ability to:

1.  Deploy digital design and analysis techniques for logic design minimisation and implementation.
2.  Demonstrate a good understanding of device parameters and device interfacing .
3.  Deploy design/ simulation techniques to develop a  digital circuit to a given specification. 


INDICATIVE CONTENT

· Karnaugh Maps
· CMOS and TTL device parameters and interfacing
· Multiplexing and Demultiplexing
· Code converters
· Digital clocks and oscillators
· Digital Comparators


LEARNING AND TEACHING STRATEGY

A combination of lectures, supervised practical exercises (including simulation) and problem solving exercises will be utilised for the delivery of this module.
The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	30
	30%

	Independent learning
	70
	70%

	Placement learning
	0
	

	TOTAL
	100
	100%




ASSESSMENT

Description of each assessment component and its weighting, together with an example for new forms of assessment:


Assessment Component 1 – Written - 100%

This module will be assessed via time constrained test.


Assessment Summary

	Activity type
	Percentage

	Written
	100%

	Coursework
	0%

	Practical
	0%

	
	

	TOTAL
	100%













BIBLIOGRAPHY


Essential
Floyd, Thomas L. (2013) Digital Fundamentals Pearson New International Edition


Background

Storey, Neil (2013), Electronics A Systems Approach Pearson


Journals

Elktor
Electronics World




	MODULE CODE:
	M2X8518

	TITLE:	
	[bookmark: _Toc392251155][bookmark: _Toc493772444]Digital Signal Processing and Communications

	DATED:	
	03/06/2014

	
	

	LEVEL:  
	5

	CREDITS:
	20

	
	

	JACS CODE:	
	H610


	



AIM(S)
· To equip students with a critical understanding of both digital communications and digital signal processing systems. A detailed understanding of digital modulation techniques along with relevant digital signal processing methods will be developed along with a knowledge that will equip the student with the skills needed to design, analyse and simulate digital signal processing and digital communications systems.


LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to demonstrate the ability to:

1. Demonstrate detailed knowledge of the basic theoretical concepts of digital signal processing and digital communications systems.
2. Demonstrate proficient use of system level simulation software.


INDICATIVE CONTENT

· Digital signal processing: signals and sequences, the sampling theorem and digital convolution
· Spectrum Analysis: The Discrete and Fast Fourier Transforms
· Moving average and windowed FIR filter design and implementation, simulation of filters and DSP concepts.
· Signals and Channels: Wireless channel characteristics including, Gaussian, Rayleigh and Rician noise
· Digital Communications: Modulation methods, error detection and correction, signals and noise considerations.
· Baseband pulse transmission: PAM, sampling theorem, TDM, FDM, binary signalling, eye diagrams, PCM
· Digital modulation and demodulation: ASK, PSK, FSK, QPSK, MSK, spread spectrum (CDMA TDMA etc.).
· Coding: Channel and source coding, information theory.
· Legal aspects of spectrum use

LEARNING AND TEACHING STRATEGY

A combination of lectures, supervised laboratory assignments, problem solving exercises, and tutorials will be used throughout the delivery of the module.  The emphasis will be on fundamental principles in order to enable students to develop insight into technological advances. 

Extensive use of advanced simulation tools will be used throughout the lectures to enhance student understanding of complex theoretical principles.


The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	

	TOTAL
	200
	100%





ASSESSMENT

Description of each assessment component and its weighting, together with an example for new forms of assessment:


Assessment Component 1 – Coursework - 40%
Use system level software such as Simulink or Matlab to simulate communications and signal processing systems. Assessment will be via a practical assignment requiring a formal laboratory report.

Exemplar:


Assessment Component 2 – Written - 60%
Solve fundamental mathematically based problems related to digital communications and digital signal processing based systems. 


Assessment Summary

	Activity type
	Percentage

	Written
	60%

	Coursework
	40%

	Practical
	0%

	TOTAL
	100%












BIBLIOGRAPHY



Essential

Parker, M. (2010) Digital Signal Processing 101: A Practical Guide, Newnes 

Haykin, S. (2013) Digital Communication Systems: A Modern Introduction, John Wiley


Background

Strum RD, Cain, GD, Kirk DE. (2009) First Principles of Digital Signal Processing, Prentice Hall 

Rice, M. (2009) Introduction to Digital Communications, Prentice Hall


Journals

IEEE Communications Magazine
IEEE Signal Processing Magazine


Websites

http://www.mathworks.co.uk 


	MODULE CODE:
	M5X01119

	TITLE:	
	[bookmark: _Toc386637012][bookmark: _Toc392251156][bookmark: _Toc493772445]Electronics Implementation Project

	DATED:	
	03/06/2014

	
	

	LEVEL:  
	5

	CREDITS:
	20

	
	

	JACS CODE:	
	I900


	


AIM(S)
· To enable the student to integrate the skills and knowledge acquired during the course to produce a solution to a realistic electronics systems problem. The solution will be a deliverable produced to an appropriate standard in accordance with a schedule of timetabled deadlines.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to demonstrate the ability to:

1. Select, specify and plan an appropriate project; investigate user requirements and present them at a viva voce.
2. Apply a range of underlying concepts, principles and techniques to develop the project in a novel context, producing a specification using the format and methodology required.
3. Demonstrate, evaluate and communicate effectively the proposed project solution

INDICATIVE CONTENT
· Planning – Outline relevant study areas and select an area of interest. Appraise the feasibility of the project in terms of personal workload, knowledge and skills, times and timescales. 
· Legal and ethical issues.
· Specification – Produce a technical specification for the proposed project, 
· Design – Consider possible solutions, evaluate them, and select one. Select a suitable design method and apply it. 
· Development – Describe the new system in detail using e.g. block diagrams, simulations etc., plus any diagrams/charts/equations considered necessary. Specify performance criteria. 
· Verification – formulate a verification plan using a range of testing techniques. Apply the verification plan. 
· Evaluation – Discuss and evaluate the results with reference to the acceptance criteria. Demonstrate the project to a known audience.
· A professional standard of communication is required.




LEARNING AND TEACHING STRATEGY
Lectures on the general Implementation Project documentation standards, planning standards, and stage submission requirements will be delivered to all HND Level 5 students. Individual tutorials will be provided.

The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	90
	45%

	Independent learning
	110
	55%

	Placement learning
	0
	

	TOTAL
	200
	100%



Note: Students will receive 15 minutes individual tuition per week.

ASSESSMENT
Description of each assessment component and its weighting, together with an example for new forms of assessment:

Assessment Component 1 – Practical - 33%
This will be assessed through the presentation in the first term of a document and viva that will demonstrate the selection, specification, planning and requirements analysis of an appropriate project. 

Assessment Component 2 – Coursework - 34%
This will be assessed through submission of a document that will demonstrate the design of a solution to the stated problem identified in the first submission.

Exemplar: Write a report outlining the development of your project from inception to completion.

Assessment Component 3 – Practical - 33%
This will be assessed through the end-of-year viva outlining the operation and evaluation of a working solution for the design submitted in the previous document.

Assessment Summary
	Activity type
	Percentage

	Written
	0%

	Coursework
	34%

	Practical
	66%

	TOTAL
	100%









BIBLIOGRAPHY

Essential
Texts will depend on the nature of the specific design.

Background
Texts will depend on the nature of the specific design.

Journals
Elector
Electronics World and any other texts relevant to the specific design.

	MODULE CODE:
	M2X8520

	TITLE:	
	[bookmark: _Toc390787223][bookmark: _Toc392251157][bookmark: _Toc390787222][bookmark: _Toc493772446]Group Project 

	DATED:	
	03/06/2014

	
	

	LEVEL:  
	5

	CREDITS:
	20

	
	

	JACS CODE:	
	H610


	


AIM(S)
· To apply engineering principles and skills to the cost effective solution of technical problems with due regard to specification, design, cost and methods of production, working in a team, and developing effective team skills.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to demonstrate the ability to:

1. Select, specify and plan a project, as part of a team, and to verbally present the design and development concepts and implementation stages.
2. Select appropriate  design methodology and development an artefact from initial concept to final realisation, including references to the project specification, research, implementation and achievements etc.
3. Implement the design and development, as part of a team, and demonstrate its operation and also demonstrate an ability to produce the design on time and within budget.

INDICATIVE CONTENT
· Systematic design procedures
· Objective design selection
· Project Planning
· Cost prediction, manufacturing
· Quality and reliability
· Technical report writing
· Group working and management
· Communication skills
· Legal, social, and ethical and entrepreneurial aspects of projects


LEARNING AND TEACHING STRATEGY
Lectures
A series of lectures (6 hours) will be given to cover systematic design techniques, project planning research and group working skills.

Project
The remainder of the module will be allocated to a group project. The project requires the student to apply the knowledge and skills acquired from the lectures plus relevant knowledge gained from other programme modules. This knowledge will be applied to solve a technical design problem, with each member of the team having clearly defined roles to satisfy his/her contribution to the design solution.
The design project will commence after the first 6 hours of lectures. For the remaining part of the first term the students will concentrate on research, the production of a project plan, tentative designs and preparation for the Interim Viva. For the second and third terms students will concentrate on the implementation of the plan, the production of individual project reports and preparation for the final viva.

The students will work in groups of 3 - 5; each student will give a verbal presentation during the interim viva. Individual and group performance will be assessed. Each student must produce a written technical report and attend a final viva where, once again, individual and group performance is assessed. 

The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	90
	45%

	Independent learning
	110
	55%

	Placement learning
	0
	

	TOTAL
	200
	100%




ASSESSMENT
Description of each assessment component and its weighting, together with an example for new forms of assessment:

Assessment Component 1 – Practical - 30%
Interim Viva and Project Plan - Presentation including a planning and progress report on project. Marks allocated for plan and communications skills demonstrated when presenting the progress report. Group working, Professionalism and co-operation within group.

Assessment Component 2 –coursework - 40%
Report - Produce an individual project report to a professional standard. Technical level, Progression/achievement, Analysis of results and ability to draw conclusions, Presentation and professional organisation of report.

Exemplar: : Write a report outlining the development of your remote controlled buggy  from inception to completion.

Assessment Component 3 – Practical - 30%
Final Viva - Provide a verbal description of the design from concept through to final product.
Verbal and visual description of work undertaken with ability to clearly explain technical detail and to answer questions in a clear and precise manner. A demonstration of final product should be given where applicable.

Assessment Summary

	Activity type
	Percentage

	Written
	40%

	Coursework
	0%

	Practical
	60%

	TOTAL
	100%










BIBLIOGRAPHY



Essential

Schertz, P. (2012) Practical Electronics for Inventors, McGraw Hill Professional


Background

Floyd, T.L. (2009) Electronic Circuits Fundamentals, 8/E, Prentice Hall 

Sherin, A. ( 2013) Sustainable Thinking: Ethical Approaches to Design and Design Management, Required Reading Range

Mataric, Maja J. (2007) The Robotics Primer Intelligent Robotics & Autonomous Agents, MIT Press


Journals

Elktor
Electronics World


Websites

Various on-line video lectures.
e.g. MIT Open Courseware
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AIM(S)

· To provide students with a sound understanding of the concepts, principles, skills and techniques required  to manage/deploy network resources in a Network Operating System (NOS) environment e.g. Windows, Unix Novell.


LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to demonstrate the ability to:

1. Apply a systematic understanding of network operating system environments to Deploy, Manage and Maintain critical network services (DNS/DHCP) and resources.
2. Analyse a given network to produce suitable security audit/disaster recovery strategy.


INDICATIVE CONTENT

· Internetworking addressing systems
· Overview of Directory Services
· Principles of Network logins
· Modifying user and computer account properties; account templates
· Group membership; default groups, strategies for using groups
· Investigate, deploy and configure Dynamic Host Configuration Protocol (DHCP)
· The Name Resolution process
· Deploy, configure and test Domain Name Services (DNS) and structure of DNS protocol.
· Controlling access to resources; shared folders, NTFS permissions
· The organisational unit (OU) structure; modifying permissions to directory objects, delegating control of OUs, use of Group Policy
· The role of DNS in the network infrastructure and its configuration
· The role of DHCP in the network infrastructure and its configuration
· Identify the nature of network security in terms of integrity, reliability, accuracy of data
· Overview of core services towards facilitating network security models (e.g. Confidentiality, Integrity and Availability of Data)
· Identify the nature of threats to the security of data (Passive/Active attacks) 
· Risk assessment and Security policies
· Intrusion detection systems
· Disaster prevention and recovery methods e.g. RAID 0, 1, 5 and 10, High Availability Failover Clusters
· Virtual Private Networking.
· Authentication and encryption
· Remote administration of servers and services (RDP, Terminal Services).
· Virus checkers and violations, service pack upgrades and hardware failures
· Monitoring programs: use of Network Monitoring and Management tools/protocols.
· Monitoring event logs: monitor events to identify and track security events, resource usage, system and application errors, limiting the size of event logs to preserve disc space, archiving event logs to track trends over time
· Legal, social and ethical issues


LEARNING AND TEACHING STRATEGY
Formal lectures together with accompanying handouts/slide presentations will be used to convey key concepts and paradigms.  Laboratory work will focus on practical activities which will provide students with enhanced network configuration and management skills.  In order to emulate ‘accurate’ network organisational contexts, a collaborative environment for practical components of work will be implemented.

Network security skills will be developed via practical lab sessions that focus on implementing a range of services, simulating passive and active attacks and implementing apposite controls/countermeasures.  

The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	

	TOTAL
	200
	100%




ASSESSMENT

Description of each assessment component and its weighting, together with an example for new forms of assessment:

Assessment Component 1 – Coursework - 50%

Demonstrate professional practice and sound understanding of the skills and knowledge required to deploy manage and maintain Computer Networks, Operating systems and the intrinsic/core services they provide.  Students will be required to complete a number of worksheets. 

Students will be required to develop a systematic understanding of the principle stages of configuring/deploying ‘network services’ in local and remote ‘virtualised’ network platforms.  Students will typically be required to complete a number of worksheets, (approximately 5 in total).  Example worksheets could be:   WS1: Build a Virtualised Network, WS2: Manage network resources, WS3: Enforcing user security policies, WS4: Implement Service architecture WS5: Intrinsic/Extrinsic Operating System security principles 

Exemplar:  ‘A simulated network infrastructure for secure local/remote management of intrinsic network based services.’


Assessment Component 2 – Coursework - 50%

Assessment is a written report (in the form of a security plan) which evaluates security principles and practices, which are demonstrated via deployment of security protocols tools, techniques and  practices in tutorials (e.g. Configuring Layer 2/3/4 IP Tables for Firewalling, Armouring the Operating System services against Port scanners NMAP, Vulnerability Assessment and Patching (Nessus, Update Services), Ethical hacking techniques: Kali Linux, Network node Performance benchmarking/vulnerability assessment.

Exemplar: ‘An applied network security audit/plan for a case study scenario. ‘


Assessment Summary

	Activity type
	Percentage

	Written
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%














BIBLIOGRAPHY


Essential

Minas, M. et al (2014) Mastering Windows Server 2012, Sybex International	

Cole E (2009) Network Security Bible 2nd Edition, John Wiley and Sons	


Background

Minas, M. et al (2010) Mastering Windows Server 2008 R2, Sybex International	

Hallberg B (2013) Networking A Beginners Guide, 6th edition, McGraw-Hill Osborne 

Desmond B. et al (2013) Active Directory: Designing, Deploying, and Running Active Directory 5th edition, O’Reilly Media 

Stallings W(2013)  Network Security Essentials, Applications and Standards 5th edition, Pearson 

Kurose J (2013) Computer Networking: A top down approach, 6th edition, Pearson

Negus C (2012), Linux Bible, 8th edition

De Laet D. et al (2008) Network Security Fundamentals 1st edition, John Wiley and Sons


Journals

ACM Transactions
IEEE (available from Apollo)
Computer Networking
Data Communications


Websites

http://www.visualwin.com/ 
http://www.windowsnetworking.com/articles_tutorials/ 
http://www.networkworld.com 
http://www.serverwatch.com/tutorials 
http://www.techtutorials.info/windows.html 
http://www.windowsecurity.com/articles_ tutorials/ 
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AIM(S)

· To develop the ability to analyse, design and implement software using the object oriented approach.


LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to demonstrate the ability to:

1. Analyse a system and design an appropriate solution utilising  an object oriented modelling language. 
2. Demonstrate the ability to use the features of an object oriented, high level language.


INDICATIVE CONTENT

· Software development – historical perspective
· Object oriented concepts - inheritance, encapsulation, and polymorphism
· Introduction to an object oriented development methodology e.g. UP
· Application of an object oriented modelling language e.g. UML
· Object oriented programming using an appropriate language e.g. C++


LEARNING AND TEACHING STRATEGY

Lectures will be used to introduce key ideas and theoretical concepts.  During practical sessions students will apply the theoretical concepts to develop software to satisfy specified requirements. Analysis and design exercises will also be used to extend the student’s knowledge and understanding of the fundamental object-oriented concepts. Students are expected to take considerable responsibility for their own learning and read widely from the literature relevant to the subject area.

The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	

	TOTAL
	200
	100%


ASSESSMENT
Description of each assessment component and its weighting, together with an example for new forms of assessment:

Assessment Component 1 – Coursework - 50%
The assignment will require the analysis of a system to identify its detailed requirements, design of a solution to satisfy those requirements and implementation of prototype software of limited functionality to demonstrate selected features of the system. The solution will have to be fully documented, e.g. range of UML diagrams, textual descriptions, code listings. In addition, students will be expected to demonstrate and explain their software.

Exemplar: Write a C++ menu driven program to implement a range of numerical methods such as Numerical Integration, Rectangular Approximation etc.

Assessment Component 2 – Written - 50%
The exam will test theoretical understanding and application of concepts.  

Assessment Summary

	Activity type
	Percentage

	Written
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%











BIBLIOGRAPHY


Essential

Stevens, P. with Pooley, R. (2006) Using UML (Software Engineering with Objects and  Components), Addison Wesley 
Savitch, W. (2012) Problem Solving with C++ (8th Edition),  Pearson


Background

Pressman R. S. (2009) Software Engineering : A Practitioner’s Approach, McGraw-Hill 
Deitel, H. and Deitel, P.J. (2011) C++ How to Program (8th Edition), Pearson


Journals

ACM Transactions on Software Engineering and Methodology 
ACM Transactions on Information Systems

Websites 

http://www.cplusplus.com/ 
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AIM(S)

· To provide students with a critical awareness of the contemporary challenges facing IT managers and the key decisions they must take in order to satisfy the principal stakeholders to create quality systems within the promised timescale and budget. The student will be able to critically appreciate the importance of professional conduct and consider the ethical and legal issues facing IT personnel.


LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to demonstrate the ability to:

1. Evaluate project management methods and techniques, and demonstrate an appreciation of the legal and ethical issues, including sustainability.
2. 
3. Demonstrate a critical awareness and systematic understanding of a range of contemporary project management techniques while working as a member of a team.


INDICATIVE CONTENT

· Understanding the roles and responsibilities within project teams and the management of people and change.
· Ethical, legal and professional responsibilities incumbent on IS/IT managers, e.g. intellectual property, data protection, codes of practice (BCS), legal frameworks, contracts.
· Resourcing alternatives: for example, outsourcing, developing bespoke software or purchasing sophisticated software packages (such as enterprise systems)
· Project Planning: Function Point Analysis (FPA), Critical Path Analysis (PERT, CPM), Gantt Charts, Work Breakdown Structures (WBS).
· Concepts of Quality Management: quality assurance, quality control methods, quality standards.
· Factors influencing project success or failure
· Risk management: health and safety, sustainability and green drivers for project success
· BCS guidelines on Green and Sustainable IT
· Financial appraisal methods, e.g. payback, discounted cash flow


LEARNING AND TEACHING STRATEGY

The conceptual, theoretical issues are suited to delivery during weekly lectures. However, tutorials are necessary to develop the practical skills required to investigate the requirements and design a solution to the business problem presented in the case study used as a vehicle for assessment.  The lecture and tutorials will be student driven, reflecting the knowledge and skill required at each stage of project development.

The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	30
	30%

	Independent learning
	70
	70%

	Placement learning
	0
	

	TOTAL
	100
	100%





ASSESSMENT

Description of each assessment component and its weighting, together with an example for new forms of assessment:

Assessment Component 1 – Coursework – 100%
Students  will  be  required  to  write  a  written  report  discussing  project  management  concepts and methods.  They will also be required to create a written plan and/or do a group presentation to an audience of their peers that also demonstrates teamwork


Exemplar:  ‘Analyse the quality management procedure, risk management and ethical and legal issues that would be required when building a PID for a given scenario. Present plans while working as a team’’

Assessment Summary

	Activity type
	Percentage

	Written
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%









BIBLIOGRAPHY


Essential

Hughes, B. and Cotterell, M. (2009), 5th Edition Software Project Management, McGraw-Hill

Maylor, H. (2010) Project Management. Financial Times/Prentice Hall
Background
Newton, R. (2013), The Project Management Book: How to Manage Your Projects to Deliver Outstanding Results, FT Publishing International

Barker, S., Cole, R. (2012) 3rd Edition, Brilliant Project Management: What the Best Project Managers Know, Do and Say, Pearson

Dobson, M.S. (2010) Creative Project Management. McGraw-Hill

Larson, E.W. (2010) 5th Edition, Project Management: The Managerial Process. McGraw-Hill


Journals

ACM Transactions on Information Systems
Behaviour and Information Technology
Communications on the ACM 
Journal of Strategic Information Systems
Journal of Systems Management

Websites

http://www.acm.org  
http://www.bized.co.uk  
http://www.managers.org.uk  
http://www.cbronline.com 
http://www.eevl.ac.uk 
http://juno.emeraldinsight.com 
http://www.ft.chadwyck.co.uk 
http://www.itwales.com 
http://www3.gartner.com 
http://www.silicon.com 
http://projectmanagement.ittoolbox.com/
http://www.michaelgreer.com/
http://www.ics.ltsn.ac.uk/resources/projman/index.html
http://www.niwotridge.com/Resources/PM-SWEResources/PMResources.htm
http://www.tickit.org/international.htm
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AIM(S)

To underpin academic research and the third year major project, and to provide students with a comprehensive and systematic understanding of the knowledge and skills needed to collect, interpret, analyse, synthesise and present data using appropriate research methods.  The module will extend the student’s technical expertise in information systems development such that s/he is able to evaluate the suitability of different development methods for different situations.


LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to demonstrate the ability to:

1. Review critically the current research literature pertinent to a research topic and communicate the results of the research to specialist and non-specialist audiences.
2. Demonstrate a sound understanding of research and development strategies and use these to produce a proposal suitable for a Major Project that meets ethical and sustainability guidelines.


INDICATIVE CONTENT

· Research principles and approaches (e.g. the research process, purpose, sources of data including primary/secondary research, quantitative/qualitative data, objective/hypothesis formation, reliability, validity, generalisability)
· Research design strategies, (e.g. experiments, surveys, case studies), their advantages and limitations, and their suitability to a variety of research contexts
· Data collection & sampling methods (e.g. interviews, questionnaires, observation), and their advantages and limitations in a variety of contexts 
· Data analysis of both qualitative and quantitative information, including the use of appropriate computer software
· Developing and structuring a research proposal: problem identification, formulating aims/hypotheses, sampling, sustainability and ethical issues and the practicalities of design
· Referencing conventions (e.g. the Harvard system, numeric system)
· Critical, analytical thinking and writing


LEARNING AND TEACHING STRATEGY

Students are required to critically analyse journal papers and produce a project proposal based on a self-selected topic. This module, therefore, requires that students demonstrate a high level of self-direction and initiative, and take responsibility for the direction of their own learning.  

This is reflected in the teaching and learning strategy implemented. Lectures will be used to introduce conceptual, theoretical issues and key ideas and will allow students to engage in discussion on the application of the theoretical concepts to practical situations.  

For the exploration of these topics and their application to practical, pathway-specific situations and case studies, tutorials are the most appropriate strategy.  

During tutorials a flexible, student-led approach will be taken; students will discuss and develop individual project ideas, and will be given the opportunity to consult with topic specialists amongst the teaching team.  

The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	30
	30%

	Independent learning
	70
	70%

	Placement learning
	0
	

	TOTAL
	100
	100%





ASSESSMENT

Assessment Component 1 – Coursework - 20%

Write a 400-word gobbet based upon one of several published papers relevant to their degree line.

Exemplar:
Reference text: Turing, Alan (1936). On Computable Numbers, with an Application to the Entscheidungsproblem. Proceedings of the London Mathematical Society 42:230-265.

Write a 400-word critique of the paper provided. This should cover the following factors:

· Context (20%) – What is the context of the paper? Are the authors big names in their field (or did they go on to become such)? What else was going on in the field at the time?
· Analysis (60%) – What are the key developments that this paper is describing? How important is this nowadays? What did it lead to? How does it differ from the other
· Evaluation (20%) – How important was the development reported in the paper? How long did it take to have an effect upon the field?

DON’Ts and DOs for Students 
DON’Ts 

• DON’T write an essay about the subject the paper relates to. If you are given a paper by Alan Turing then don’t write an essay about who Turing was, but instead discuss the contents of the paper, their context and their impact 
• DON’T just paraphrase what is already in the piece. You need to evaluate that information as well.
• DON’T get carried away writing a short biography of the author: only include information of the author that is relevant to assessing the value of this particular paper. 
• DON’T write an introduction and conclusion like with an essay. 

DOs 
· DO include cross-references to any other primary sources, written or otherwise, that you are aware of that contrast or corroborate with what is said in this paper. 
· DO include a bibliography showing everything you have read in preparing your critique, even if it is not specifically cited. The references and bibliography do NOT count towards the word count.
· DO be PRECISE, CONCISE and STRICT about only sticking to relevant information: you’ve only got 400 words. The use of bullet points is acceptable.


Assessment Component 2 – Coursework - 80%

Students are required to write a project proposal for the major project that they will complete in their third year.

Exemplar:
Identify an area of study, relevant to your degree pathway, in which you would like to conduct your own research for your B.Sc. final year research dissertation or project.

Produce a project proposal in which you introduce and justify your chosen research. The document should contain the following sections:


1.  INTRODUCTION / BACKGROUND TO THE PROPOSED RESEARCH

· Give your research a working title.
· Describe clearly the background to the subject area of study.  This should involve a short critical review of the literature pertaining to your research topic (diverse sources such as academic, governmental and industrial literature).  Ensure that all literature sources identified are referenced correctly (use the numeric system of referencing, and append a reference list and, where appropriate, a bibliography).
· Provide the reader with an understanding of the field in which your study lies and an idea of where and how your study fits into this field.  In other words, you must justify a rationale for the study, based on the literature review.  Why is the research worth doing? Is it topical, interesting, controversial, applied in a new context, etc? Have there been similar studies? Is there a gap?
· If relevant, introduce the industry/organisation/context that is being investigated.
· Define one overarching aim of the study (the research purpose). Construct a series of objectives that specify what you will do to achieve the aim (typically 3 or 4 objectives).  The objectives represent major components that direct your activity, i.e. to breakdown the study into identifiable sub-tasks. Ensure that they are SMARTly phrased, incorporating higher order verbs (to analyse…, to evaluate…, to design and develop… etc.).
· What are your expected outcomes/deliverables? What will you submit at the end of the study? A set of recommendations based on synthesis of primary and secondary research? Models and algorithms developed to address specific problems? Web design guidelines? 
· 

2.  RESEARCH & DEVELOPMENT METHODS 

· Where relevant, identify and justify the research methods that you will use to gather your data and/or evaluate your results. This may include:
· Research philosophy and approach (positivism or phenomenology? Induction or deduction?)
· Research strategy (experiment, case study, survey, etc.)
· The study population and sample (who are they, do you have access?)
· Data collection methods for each objective (interview, questionnaire, observation, document review, etc.).
· Reliability and validity
· If relevant, identify and justify any development methods and techniques that you will use as part of systems development (e.g. lifecycle models, AGILE approach, prototyping, UML, storyboards, etc.).  
· Identify risks/limitations/ethical/legal issues and ways that you might deal with those risks.
· How will you analyse the data/evaluate your results? (e.g. SPSS, content analysis, compare with user requirements and aims and objectives, software tests, user tests, benchmarks, etc.) What statistical techniques do you plan to use?


3.  RESOURCES & PLANNING

· Identify any resources required (computer systems, application packages and programming languages to be used, access to journals or people).
· Construct a Gantt chart that demonstrates evidence of project planning and management. Identify the timescales for each component of the study. Make sure that your Gantt chart suitably represents the research and development models you have chosen to use.


Assessment Summary

	Activity type
	Percentage

	Written
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%












BIBLIOGRAPHY


Essential

Marder, M. (2011) Research Methods for Science, Cambridge University Press: Cambridge.

Weaver, P. (2004) Success in Your Project: a Guide to Student System Development Projects, Prentice Hall: Harlow


Background

Avison, D. and Fitzgerald, G. (2007) 4th Edition, Information Systems Development: Methodologies, Techniques and Tools, McGraw-Hill: Maidenhead.

Baase, S. (2008) 3rd Edition A Gift of Fire: Social, Legal, and Ethical Issues for Computing and the Internet: International Edition, Pearson: NY

Collis, J. and Hussey, R. (2009) 3rd Edition, Business Research: a Practical Guide for Undergraduate and Postgraduate Students, Palgrave Macmillan: Basingstoke

Klein, G. and Dabney, A. (2013) The Cartoon Guide To Statistics, Hill and Wang: NY.

Quinn, M. J. (2009) 3rd Edition, Ethics for the Information Age: International Edition, Pearson: NY

Yin, R K. (2008) 4th Edition, Case Study Research: Design and Methods, Sage: Beverly Hills.


Websites

http://www.acm.org 
http://www.ieee.org 
http://www.bcs.org 
http://www.theregister.co.uk 
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AIM(S)

· To provide students with a comprehensive understanding and knowledge of real-time systems, their applicability, including in the domain of safety critical systems, and methods utilised in their development and representation.  


LEARNING OUTCOMES


Upon the successful completion of this module, the student should be able to demonstrate the ability to:

1. Demonstrate a systematic understanding of the concepts of real-time systems and the role they play in the design of such systems

2. Undertake an informed discussion on the concepts related to the development of safety critical systems.


INDICATIVE CONTENT

· Hard/Soft real-time, Timing, Uniprocessor, Multiprocessor, Concurrency
· Processes, multi-tasking, threads, synchronisation and communication, semaphores, deadlock. 
· Concurrency control mechanisms: two phase locking, time stamp ordering, resource matrices 
· Scheduling, clocks, embedded systems
· Device IO, polling, signals, memory mapped devices
· Real-time Systems – Simple looping systems, cyclic executives, real-time executives RTOS etc.
· Design Approaches for Real-Time Systems (e.g. RT-UML, Ward-Mellor, JSD, HOOD, CSP, MASCOT, etc.)
· Formal logic, algebraic concepts and specifications; approaches to developing formal specification: Petri Nets, Z, VDM, etc.
· Safety Critical Systems Development (e.g. Safety Analysis, Hazard Analysis, Risk Analysis, Hazard Reduction, Development methods for Safety Critical Systems)

LEARNING AND TEACHING STRATEGY

Key ideas and concepts will be delivered through a formal mechanism such as lectures, which will allow students to gain the knowledge applicable to the module.  Students will be encouraged to further research these and present their findings to groups of peers and the module tutor.  Practical laboratories will be used to illuminate the concepts, theories and practices of real-time systems.    

Additionally, the use of case studies and the development of workable solutions to the problems encountered will encourage the students to develop their technical skills of design and development during practical workshop sessions.

The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	

	TOTAL
	200
	100%





ASSESSMENT

Description of each assessment component and its weighting, together with an example for new forms of assessment:

Assessment Component 1 – Coursework - 50%
This assignment will allow the student to demonstrate his/her ability to employ design techniques/models through the development of a proposed set of models for both requirements and design to a given set of specifications and produce from this a working solution.

Exemplar:  ‘Design and implement a real-time system for controlling of a level crossing using suitable methods, technologies and tools.’ 

Assessment Component 2 – Coursework - 50%
The coursework will require the student to research critical systems and provide ‘papers’ that demonstrate an informed discussion into this.

Exemplar:  ‘Write a paper which details STPA, its foundations (STAMP and systems theory) and makes a case for its use over traditional even-chain models.’

Assessment Summary

	Activity type
	Percentage

	Written
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%










BIBLIOGRAPHY


Essential

Douglass, B. P. (2014) Real-time UML Workshop for Embedded Systems, 2nd Edition, Newnes 

Leveson, N. G. (2012) Engineering a Safer World, MIT Press  


Background

Osharna, R., Kraeling, M. (2013) Software Engineering for Embedded Systems, Newnes 

Bayle, J.(2013) C Programming for Arduino, PACKT Publishing 

Abbot, D. (2012) Linux for Embedded and Real-time Applications, 3rd Edition, Newnes 

Rierson, L. (2013) Developing Safety Critical Software: A Practical Guide for Aviation and DO178C Compliance, CRC Press

Hollnagel, E., Woods D. D., Leveson N. G. (2006) Resilience Engineering: Concepts and Precepts, Ashgate Publishing Ltd 

Williams, R. (2006). Real-time Systems Development, Butterwork-Heinemann 

Burns, A. & Wellings, A.(2009) Real-Time Systems and Programming Languages, 4th Ed., Addison-Wesley


Websites 

http://www.sei.cmu.edu/
http://www.acm.org/sigsoft/
http://www.computer.org/
http://sel.gsfc.nasa.gov/
http://vl.fmnet.info/safety/
http://mingo.info-science.uiowa.edu/soft-eng/
http://www.fmeurope.org/
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AIM(S)
· To develop an advanced appreciation of the structure and design of digital systems and finite state machines in particular.


LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to demonstrate the ability to:

1. Synthesis and critically evaluate of innovative VHDL designs through the use of state of the art simulation and synthesis software.
2. Implement advanced digital designs including multi-input systems controllers.

INDICATIVE CONTENT
· Review of combinational and sequential circuit design including finite state machines.
· System controller design: system synchronisation, handshaking, state assignment, next state decoder, output decoder.
· PLDs and FPGAs.
· VHDL: model development, behavioural modelling, the VHDL language, program design, modelling FSMs.
· Schematic capture, synthesis and simulation tools for PLD and FPGA design (e.g. Mentor Graphics, Altera and Xilinx).


LEARNING AND TEACHING STRATEGY
The theoretical content is introduced primarily via lectures.  The module is intended to be practical in nature and to develop skills in designing digital circuits.  Appropriate case studies will be a preliminary to students undertaking the design of combinatorial and sequential circuits in the laboratory.  The designs will be implemented utilising programmable logic devices or FPGAs using the VHDL language.

The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	

	TOTAL
	200
	100%




ASSESSMENT
Description of each assessment component and its weighting, together with an example for new forms of assessment:

Assessment Component 1 – Coursework - 40%
Use advanced synthesis tools such as Xilinx or Mentor to design, simulate and synthesise advanced digital designs. A formal laboratory report will be required for the assessment.

Exemplar: Synthesise an 8 bit by 8 bit signed number multiplier utilising appropriate synthesis tools.

Assessment Component 2 – Written - 60%
The exam will test theoretical understanding and application of concepts.  Students will be required to solve fundamental digital design problems including finite state machines and multi-input systems controllers.

Assessment Summary
	Activity type
	Percentage

	Written
	60%

	Coursework
	40%

	Practical
	0%

	TOTAL
	100%










BIBLIOGRAPHY

Essential
Ashenden, P (2007) Digital Design (VHDL): An Embedded Systems Approach Using VHDL,Morgan Kaufman

Brown, S and Vranesic (2008), Fundamentals of Digital Logic with VHDL Design, McGraw Hill

Background
Botros, N M (2014) HDL with digital design: VHDL and Verilog (Engineering Series), Mercury Learning and Information

Hamblen, JO, Hall, TS, and Furman, MD., Rapid Prototyping of Digital Systems, Springer Verlag (2007)

Lala, PK., Principles of Modern Digital Design, Wiley (2007)

Pedroni, V A (2014) Finite State Machines in Hardware: Theory and Design (with VHDL and SystemVerilog) 

Reese, R and Davis, J. (2007) Finite State Machine-datapath: Design, Optimization, and Implementation (Synthesis Lectures on Digital Circuits and Systems) Morgan Claypool 

Journals
ACM Transactions on Database Systems
ACM Transactions on Information Systems
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AIM(S)
· To produce suitable system designs, using open-ended multi-disciplinary problems with a limited time period, and appreciating practical constraints.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to demonstrate the ability to:

1. Deploy	accurately established techniques to produce suitable system designs over a range of technological applications.


INDICATIVE CONTENT

· Appropriate theoretical methods for designing practical systems.
· Case studies of appropriate designs.
· Researching
· Planning
· Self-management
· Estimating
· Design approaches
· Report writing


LEARNING AND TEACHING STRATEGY
Delivery includes elements of Case Study and Design Study.  A Case Study is a more passive activity, in which an existing design is studied and the design process examined.  A Design Study is a more active process, in which the design process is reworked in order to check the theoretical basis of the design, and to evaluate other possible approaches.  Both approaches are educationally valuable and it is possible to cover many more systems by Case Study than Design Study within a fixed time.  For this reason the module covers both.

Within each Case Study activity certain sub-systems or aspects of the overall system will be subjected to Design Study.  This mixed mode of operation enables a good range of areas to be studied. It facilitates the understanding of which detailed aspects of some systems can interact with the overall system design, and each of the parts of the study help to make the other more interesting by setting a context or by illuminating important aspects more fully. Some of the case studies will address a full theoretical design from concept through specification to final paper design.

Additionally the case studies and design specifications will be applied across a range of disciplines/engineering sectors. This is to encourage cross discipline experience and involvement. Students will be encouraged to address social, economic, environmental and ergonomic aspects of the designs as is applicable for each design example.

The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%




ASSESSMENT
Description of each assessment component and its weighting, together with an example for new forms of assessment:

Assessment Component 1 – Coursework – 50%
A number of written reports will be prepared concerning case/design studies in this subject area which provide evidence of: research and planning of solutions to engineering problems, generation of designs to satisfy a specification, analysis of resource needs and costs, implementation of design solutions.

Exemplar: (appropriate to students’ programme of study):

· design of a router (internet device);
· design/upgrade of a Digital Volt Meter (DVM)
· design of a medical patient monitoring system
· design of an data acquisition system (automotive)

Assessment Component 2 – Coursework – 50%
A number of written reports will be prepared concerning case/design studies in this subject area which provide evidence of: research and planning of solutions to engineering problems, generation of designs to satisfy a specification, analysis of resource needs and costs, implementation of design solutions.

Exemplar: (appropriate to students’ programme of study):

· design of hardware diagnostic systems for fault-finding on computers;
· design of engine management system;
· design of microprocessor-based three-term controller.
· design of a robot-controlled product picker
· design of autonomous robotic cleaning device with aspects of AI

Assessment Summary
	Activity type
	Percentage

	Written
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%










BIBLIOGRAPHY


Essential

Research material as appropriate for the case studies examined.

Story, N (2013) Electronics, A Systems Approach 5th Edition, Prentice Hall/Pearson Education


Background

Creswell, John W (2013) Research Design: Qualitative, Quantitative, and Mixed Method Approaches, 4th Edition, Sage Publications 

Tilley, Alvin R (2002) The Measure of Man and Woman: Human Factors in Design. Revised Edition, John Wiley

Pedroni, V A (2014) Finite State Machines in Hardware: Theory and Design (with VHDL and SystemVerilog) 
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AIM(S)
· To extend the student’s knowledge of microprocessor systems into common real-time and embedded control applications

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to demonstrate the ability to:

1. Analyse real time systems.
2. Recognise and explain the design and operation of a range of embedded control systems.
3. Design, test and commission small embedded control systems based on a microprocessor or microcontroller.

INDICATIVE CONTENT
· Operating systems for real time applications.  Real time kernels. Concurrency.
· Hardware architectures (microprocessor-based and microcontroller).  Microcontroller review.
· Case studies of typical embedded control configurations (e.g. PC-based - mouse, network control, keyboard).
· Development system support (compiler, assembler, linker, simulator, in-circuit emulator, and programmer).

 
LEARNING AND TEACHING STRATEGY
Material is introduced in conjunction with practical work and is supported by examples classes and tutorials within a laboratory environment.  Case studies of a wide variety of applications are analysed.  One particular family of microcontrollers is examined in detail.  Laboratory work involves a full development cycle for the design, test and implementation of an embedded control system (e.g. alarm clock, industrial controller, communications link controller).
The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	

	TOTAL
	200
	100%






ASSESSMENT
Description of each assessment component and its weighting, together with an example for new forms of assessment:

Assessment Component 1 – Written – 60% 
Analyse the characteristics and constraints of real time systems.

Assessment Component 2 – Coursework – 40% 
Using computer-based development software, classify hardware and software systems for real-time applications. 
- apply appropriate software design approaches;
- design and analyse suitable hardware configurations with supporting interfacing circuitry.
- design and implement a microcontroller system to satisfy a real-time application.
- demonstrate, document and justify all aspects of the design including the choice of microcontroller.
- a formal laboratory report will be required for the assessment

Exemplar: Design a digital clock utilising a RISC based processor.

Assessment Summary
	Activity type
	Percentage

	Written
	60%

	Coursework
	40%

	Practical
	0%

	TOTAL
	100%











BIBLIOGRAPHY


Essential

Gomaa, Hassan (2011)  Software Modeling and Design: UML, Use Cases, Patterns, and Software Architectures, Addison-Wesley 

Gomaa, Hassan (2013), Designing Concurrent, Distributed, and Real-Time Applications with UML, Addison-Wesley


Background

Laplante P A and Ovaska, S J (2011) Real-Time Systems Design and Analysis: Tools for the Practitioner, Wiley

Gomaa, Hassan (2002) Microchip PIC 16/17 Microcontroller Data Book, Microchip

Gomaa, Hassan (2000), Embedded Control Handbook, Microchip
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AIM(S)
· To provide an opportunity for the student to develop and demonstrate their ability to manage a significant project of their own choice, related to the major themes of their chosen course.


LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to demonstrate the ability to:

1. Evaluate critically the literature pertaining to a problem.
2. Select and apply relevant research and/or development methods and techniques from the evidence gathered in order to solve the problem.
3. Produce a deliverable applicable to the project type.
4. Generate and justify appropriate results and conclusions, demonstrating awareness of the limitations of the research and the impact on sustainability.
5. Produce an organised and structured document that adheres to academic convention.
6. Present the findings of the study to a specialist audience.
7. Demonstrate transferable skills to show organised work as an individual with minimum guidance.


INDICATIVE CONTENT
· Overview of research and development methodologies suitable for student projects.
· Overview of common statistical techniques
· Visualisation of different data types
· Ethical issues
· Sustainability issues
· Establishing and justifying metrics, analysis of test results e.g. including software benchmarking, 
· Contingency planning
· Development of documentation for academic projects
· Presentation of work produced to an academic audience
· Subject-specific content as required


LEARNING AND TEACHING STRATEGY
Students will commence their Level 6 studies with a project proposal already formulated. For continuing students, this proposal will normally be generated as an outcome of the level 5 module Research. Direct entrants to level 6 will receive guidance and support prior to the start of the academic year.

All proposals will be reviewed by the Project Co-ordinator. The project selected must be appropriate to the themes of the student’s programme of study, and meet ethical and sustainability guidelines.

Based upon the proposal, each student will be allocated an individual supervisor. A nominal assessment type will be agreed at the start of the project:

· Survey-based
· Review-based
· Experimental-based
· Development-based

It is expected that BIT students would undertake Survey- and Review-based projects, CNets students would undertake Experimental-based projects, Mobile, Games, SE etc would undertake Development-based projects, while Engineering students would undertake Experimental- or Development-based project. 

However, it is not impossible that a student from a more technical stream could conduct a Review-based project, or a BIT student could conduct a Development-based project. Situations such as these will be carefully considered by staff to ensure that the project selected is appropriate to the themes and outcomes of the student’s programme and the students advised accordingly. 

NB: In the case of Computing Portfolio students, in order to achieve BCS accreditation, the projects selected must be appropriate to the themes of the programme. SE and Games students must conduct an Experiment- or Development-based project in order to fulfil the BCS conditions for partial CEng credit.

Should the focus of a student’s project significantly change as the module progresses, it may be possible to change the assessment type on the advice of the supervisor and the Project Co-ordinator.

The student will be required to work on their own initiative in the production of the project and all associated documentation. The supervisor will provide support and guidance to the student. Additionally, a project handbook will be issued.

A series of lectures will be provided during the first semester to cover the material defined within the indicative content and other relevant topics, and to provide general support to students in preparing for assessment milestones. Direct-entry students will also be expected to attend a condensed version of the Research Methods module prior to beginning this module.

The student’s supervisor and one other member of the academic staff with knowledge of the project’s topic area will assess the work. See below for assessment.



The proposed arrangements for marking projects are:

· The supervisor will act as the first marker for all projects for which they have supervisory responsibility.
· A different member of the academic staff of the university will second-mark projects.
· The two markers will mark the projects independently and then agree a consensus mark. If the two markers cannot agree, or the two marks are not within 10 points of each other, a third marker will be assigned. All markers will need to agree a final mark.
· All projects to be made available to External Examiner(s).
· All third-marked projects will be seen by the External Examiner(s).
· The student will be required to undertake an interim viva voce at approximately a halfway point through the module and a final viva voce at the end of the module. Present at a viva voce will be the student’s supervisor plus at least one other member of Academic Staff. The viva voce consists of a fifteen minute presentation by the student about their project, followed by a question and answer session where the student will have the opportunity to demonstrate their knowledge of the work undertaken, and to identify issues that may have been omitted from the final submitted document. Non-attendance at a viva voce will normally results in failure of the module.


The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	25
	6%

	Independent learning
	375
	94%

	Placement learning
	0
	0%

	TOTAL
	400
	100%



Note: Each student is allocated 20 minutes for an individual supervision per week. Based on a 30 week year, each student receives 10 hours individual tuition. This should be factored into the resources required for delivering this module.


ASSESSMENT

Description of each assessment component and its weighting, together with an example for new forms of assessment:




Assessment Component 1 – Practical - 15% - Interim Viva

This milestone enables the student’s progress to be checked and evaluated to ensure that they are on-course to complete their project. Feedback can be provided and adjustments can be made to the project at this stage.


	 
	Survey
	Review
	Experiment
	Development

	Knowledge and Understanding of Subject
	
	
	
	

	Response to Questioning
	20
	20
	20
	20

	Research-informed Literature
	
	
	
	

	Literature Review (level of progress, suitable synthesis of background material completed)
	40
	40
	40
	40

	Analysis
	
	
	
	

	Discussion of Findings
	20
	20
	10
	10

	Practical Application and Deployment
	
	
	
	

	Code examples/prototypes/demo 
	-
	-
	10
	10

	Skills for Professional Practice
	 
	 
	 
	 

	Project Plan
	10
	10
	10
	10

	Quality of Presentation
	10
	10
	10
	10

	TOTAL
	100
	100
	100
	100






Assessment Component 2 – Coursework - 55% - Final Report

The type of project undertaken by the student depends on the programme being studied and on agreement with the project supervisor. Four types of project are defined, Survey, Review, Experiment and Development. Different assessment weightings have been allocated to these projects according to the nature of the deliverable expected. 

Therefore, Experiment and Development projects where the deliverable is typically an implementation, design, simulation, etc., have assessment that has been weighted more towards this emphasis. Whereas, Survey and Review projects have assessment weighted more towards literature research and written analysis of results.


	 
	Survey
	Review
	Experiment
	Development

	Research-informed Literature
	
	
	
	

	Introduction
	5
	5
	5
	5

	Literature Review
	20
	35
	20
	15

	Knowledge and Understanding of Subject
	
	
	
	

	Methodology
	5
	5
	5
	5

	Survey Design
	15
	-
	-
	-

	Requirements/Design
	-
	-
	-
	5

	Analysis
	
	
	
	

	Results & Discussions
	25
	25
	25
	25

	Conclusions and Recommendations 
	10
	10
	10
	10

	Practical Application and Deployment
	
	
	
	

	Development
	-
	-
	-
	15

	Experimental Design
	-
	-
	15
	-

	Skills for Professional Practice
	
	
	
	

	Reflection
	10
	10
	10
	10

	Quality of Report
	10
	10
	10
	10

	TOTAL
	100
	100
	100
	100





Assessment Component 3 – Practical - 20% - Final Viva/Demo

During this final stage the student is required to demonstrate their project to both markers. This enables authentication of the work to ensure it’s that of the student by providing an opportunity for close questioning of the deliverable. In addition, the markers will verify that the deliverable performs as indicated in the final report to allow marks to be adjusted accordingly. 

The presentation requires the student to defend their work in a formal setting before both markers. For students completing a survey or review, an extended viva is used to allow the student to provide a more in-depth justification for research approach, analysis and findings.

	
	Survey
	Review
	Experiment
	Development

	Knowledge and Understanding of Subject
	
	
	
	

	Response to Questioning
	30
	30
	30
	30

	Analysis
	
	
	
	

	Discussion of Findings
	50
	50
	25
	25

	Practical Application and Deployment
	
	
	
	

	Demo
	-
	-
	25
	25

	Skills for Professional Practice
	
	
	
	

	Presentation Style
	10
	10
	10
	10

	Supporting Materials
	10
	10
	10
	10

	TOTAL
	100
	100
	100
	100




Assessment Component 4 – Coursework – 10% - Exhibition Board

The exhibition affords students the opportunity to develop their personal self promotion skills and encourage an entrepreneurial attitude towards their work. This will also be used to encourage students to publish their findings, and to promote their work to potential employers.

	 
	Common to all project types

	Knowledge and Understanding of Subject
	

	Clarity of Technical Description
	50

	Skills for Professional Practice
	

	Quality of Visual Display
	50

	TOTAL
	100




Assessment Summary

	Activity type
	Percentage

	Written
	0%

	Coursework
	65%

	Practical
	35%

	TOTAL
	100%















BIBLIOGRAPHY


Essential

Avison, D. and Fitzgerald, G. (2007),Information Systems Development: Methodologies, Techniques and Tools, 4th Edition McGraw-Hill: Maidenhead.

Kranzler, J.H. (2010) Statistics for the Terrified, 5th Edition ,Pearson, NY.

McCormac, C and Davis, J. (2012)
Research Project Success: The Essential Guide for Science and Engineering Students, Royal Society of Chemistry

O’Leary, Z. (2013) Doing Your Research Project, 2nd Edition, SAGE Publications Ltd

Saunders, M., Lewis, P. and Thornhill, A. (2012), Research Methods for Business Students, 6th Edition FT/Prentice Hall: Harlow


Background

Baase, S. (2012), A Gift of Fire: Social, Legal, and Ethical Issues for Computing and the Internet: International Edition, 4th Edition Pearson: NY 

Collis, J. and Hussey, R. (2009) Business Research: a Practical Guide for Undergraduate and Postgraduate Students, 3rd Edition, Palgrave Macmillan: Basingstoke
	
Cottrell, S.(2011) Critical Thinking Skills: Developing Effective Analysis and Argument, Palgrave Study Guides, 2nd Edition, Palgrave Macmillan: Basingstoke

Davies, M. B. (2007)	Doing a Successful Research Project, Palgrave Macmillan: Basingstoke

Dawson, C.W. (2009) Projects in Computing and Information Systems: a Student’s Guide, 2nd Edition Addison Wesley: Harlow

Denscombe, M (2010) The Good Research Guide, OU Press: Buckingham

Few, S (2012) Show Me the Numbers: Designing Tables and Graphs to Enlighten, Analytics Press: Burlingame.

Quinn, M. J. (2010) Ethics for the Information Age: International Edition, 4th Edition, Pearson: NY

Yin, R K, (2008) Case Study Research: Design and Methods, 4th Edition, Sage: Beverly Hills.


Journals 

Appropriate journals from the core subject areas.


Websites 

Appropriate websites from the core subject areas.
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