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[bookmark: _Toc524681791][bookmark: _Toc19697155]INTRODUCTION
This Module Directory includes all the modules for Level 6 within the School of Applied Computing in the academic year 2019-2020.

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.



MODULES 
	MODULE CODE:
	ACCB6000

	TITLE:	
	[bookmark: _Toc500862649][bookmark: _Toc518846363][bookmark: _Toc19697156]Advanced Cyber security

	DATED:	
	22/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:	
	I120


	

AIM(S)

To provide students with Cyber security concepts and a deep understanding of how they are applied using Internet technologies. Students will gain a thorough understanding of up-to-date security threats and vulnerabilities posed to the Internet and an understanding of the legal, policy and technical approaches that are necessary to mitigate such risks.

LEARNING OUTCOMES

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

1. Demonstrate a systematic understanding of a wide range of current research and  
    technological advances in Cyber security.
2. Consistently apply the principles and practices of Cyber security for mitigating the key
    technical internet security vulnerabilities and threats that organisations face.

INDICATIVE CONTENT

· Fundamentals of Computer Security.
· Networking Concepts.
· Cryptography.
· Internet Security Technologies.
· Security of Computer Communications.
· Wireless Security.
· Windows Security.
· Linux Security.
· Web Applications and Security.
· Defensive Network Infrastructure – Intrusion Detection/Firewalls.
· Malware, Virus and Worms.
· Network Traffic Analysis and Forensics using Wireshark.
· Data Loss Prevention.
· Penetration Testing.

LEARNING AND TEACHING STRATEGY

A combination of lectures, practical laboratory sessions, seminars, guided tutorials and a range of student centred learning techniques will be used in this module. This will be supplemented with appropriate technical papers as required on the VLE. 

Facilities will be available to allow practical exploration of Cyber security.
Tutorial classes will concentrate on the technical design. 
Laboratories will be used to allow students to gain skills with the aid of lab equipment and appropriate software such as VM virtualbox, Kali, Nmap, Packet tracer, Wireshark, SAINT, Nessus, System tools, etc.

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Implementation
	5000 words equivalent
	 100%




Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%









READING LIST

	Module Code
	ACCB6000

	Module Title
	[bookmark: _Toc484974361]Advanced Cyber security

	Classification
	Reading List entry
	Electronic*

	Essential
	The Web Application Hacker's Handbook: Finding and Exploiting Security Flaws, 2ed. Author: D. Stuttard.
	☒

	Essential
	[bookmark: bookEdition16]Cracking the Coding Interview: 189 Programming Questions and Solutions 6th Edition. Author: Gayle Laakmann.
	☒


	Essential
	Basic Security, Penetration Testing and How to Hack. Author: Isaac Sharpe.
	☐


	Essential
	Cyber Insecurity: Navigating the Perils of the Next Information Age. Author: Richard Harrison.
	☒


	Essential
	Counter Hack Reloaded: A Step-by-Step Guide to Computer Attacks and Effective Defenses (2nd Edition) 2nd Edition. Authors: Edward Skoudis, and Tom Liston.
	☒


	Further
	Applied Cryptography: Protocols, Algorithms and Source Code in C. Author:  Bruce Schneir. (2015)
	☒

	Further
	The Art of Exploitation, 2nd Edition.  Author: Jon Erickson.
	☐

	Further
	Beginner to Expert Guide to Computer Hacking, Basic Security, and Penetration Testing (Computer Science Series) Kindle Edition.  Author: James Patterson.
	☐

	Further
	Hacking for Beginners – Computer Virus, Cracking, Malware, IT Security (Cyber Crime, Computer Hacking, How to Hack, Hacker, Computer Crime, Network Security, Software Security), Author: Joseph Connor.
	☐


	Further
	Journals 
IEEE/ACM, IEEE/ACM Transactions on Networking
IEEE, IEEE Network Magazine
Science Direct
Scopus
ACM Transactions on Database Systems
ACM Transactions on Information Systems
	☒


	Further
	Websites
http://www.veracode.com/directory/owasp-top-10
http://www.vulnerabilityassessment.co.uk/Penetration%20Test.html
http://www.softwaretestinghelp.com/penetration-testing-tools/
https://www.owasp.org/index.php/Main_Page
DoD Cyber Crime Center (http://www.dc3.mil) http://www.digitalforensicsmagazine.com/
www.dvwa.co.uk
	☒






	MODULE CODE:
	ACCA6009

	TITLE:	
	[bookmark: _Toc392171785][bookmark: _Toc518846364][bookmark: _Toc19697157]Advanced Graphics & Games Programming 

	DATED:	
	22/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:	
	I320


	

AIM(S)

Critically evaluate the principles and techniques used in two and three dimensional computer graphics, emphasizing the construction of algorithms required to animate and render graphical images used in real-time games programming, with a focus on output for Virtual Reality displays.

LEARNING OUTCOMES

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

1. Critically evaluate techniques and algorithms used in computer graphics and animation. 
2. Synthesise appropriate graphical techniques and algorithms to address complex problems associated to games engine development, incorporating a virtual reality context.

INDICATIVE CONTENT

· Graphics hardware/terminology and games platforms.
· Advanced Graphics API features, hardware acceleration and the graphics pipeline.
· 3D transformations, perspective, hidden surface determination, illumination models, user interaction, reflections, shadows.
· Stereoscopic output for Virtual Reality displays.
· Texture mapping - bump, mipmap, hemisphere, texture baking.
· Particle systems.
· Approaches taken to tackle real-time visual effects rendering - fog, water, rain, fire, lens flare.
· Emerging methods and techniques used in generating realistic scenes.
· Animation of graphical objects and characters.
· Use of fractals in graphics, e.g. landscapes, compression.
· Representing curves and surfaces.

LEARNING AND TEACHING STRATEGY

Lectures, tutorials and demonstrations will be used throughout the module. Electronic handouts will be given on each topic covered via VLE.

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24

	Independent learning
	152
	76

	Placement learning
	0
	0

	TOTAL
	200
	100


ASSESSMENT

Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Code implementation
	2500-word equivalent
	50%




Assessment Component 2

	☒	Written exam
	☐	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Exam 
	2 hours
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%




READING LIST

	Module Code
	ACCA6009

	Module Title
	Advanced Graphics and Games Programming

	Classification
	Reading List entry
	Electronic*

	Essential
	Rost, R.J, Licea-Kane, B (2011) OpenGL shading Language 3rd Edition, Addison Wesley.
	☒

	Essential
	Parisi, T.  Hearn, D and Baker, P.M Computer Graphics C Version, Prentice Hall  1st Edition, O'Reilly Media (2017)
	☒

	Essential
	Learning Virtual Reality: Developing Immersive Experiences and Applications for Desktop, Web, and Mobile (2015)
	☒


	Essential
	Foley, VanDam, Feiner, Hughes (1991), Computer Graphics: Principles and Practice 2nd edition, Addison Wesley
	☐

	Further
	Akenine-Moller, T and Haines, E, (2002), Real Time rendering. A.K Peters
	☐

	Further
	Watt, Alan (1998) 3D Computer Graphics 2nd Edition, Addison Wesley
	☐

	Further
	Van Verth, J.M, Bishop, L.M (2004) Essential Mathematics for Games and Interactive Applications. A Programmers Guide, Morgan Kaufmann
	☐



	MODULE CODE:
	ACCA6010

	TITLE:	
	[bookmark: _Toc518846365][bookmark: _Toc19697158]Advanced Routing and Switching

	DATED:	
	22/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:	
	I120


	

AIM(S)

To study in depth the technical issues related to advance routing protocols and switching techniques within network infrastructure. To have a detailed knowledge of interior and exterior gateway routing protocols, various switching techniques and to understand the fundamental technical principles underlying autonomous systems.

LEARNING OUTCOMES

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

1. Demonstrate comprehensive and detailed knowledge of routing and switching within a LAN and WAN networks.
2. Design, implement and test various routing protocols and switching techniques within a network.
INDICATIVE CONTENT

· Static and dynamic routing.
· Distance vector and link state routing protocols.
· EIGRP, DUAL algorithm, load balancing, and authentication. 
· OSPF, single and multi-area OSPF, network types, and authentication.
· LAN design and Scaling VLANs.
· Spanning tree protocol and variants.
· Etherchannel. 
· Hot Standby routing protocol and types.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0%

	TOTAL
	200
	100%





ASSESSMENT


Assessment Component 1

	☒	Written exam
	☐	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Exam 
	2 hours
	50%




Assessment Component 2

	☐	Written exam
	☐	Coursework
	☒	Practical



	Mode of assessment
	Volume
	Weighting

	In-class practical 
	2 hours
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	0%

	Practical
	50%

	TOTAL
	100%









READING LIST

	Module Code
	ACCA6010

	Module Title
	Advanced Routing and Switching

	Classification
	Reading List entry
	Electronic*

	Essential
	Scaling Networks v6 companion guide by Cisco Networking Academy, Cisco Press, 2017.
	☒

	Further
	R. Graziani and A. Johnson, (2011) Routing protocols and concepts: CCNA exploration companion guide, Cisco Press.
	☐

	Further
	P. J. Conlan, (2009) Cisco Network Professional's Advanced Internetworking Guide, Sybex.
	☐

	Essential
	http://www.netacad.com (username and password required)
	☒





	MODULE CODE:
	ACCB6006

	TITLE:	
	[bookmark: _Toc518846366][bookmark: _Toc19697159]Advanced Web Development

	DATED:	
	22/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:	
	I320




AIM(S)
· To extend the student’s knowledge of current web development concepts, principles and techniques including deploying web development frameworks and/or application platforms in the construction of web applications using appropriate languages and tools.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
1. Develop a systematic understanding of the syntax, semantics, concepts and principles of web programming for complex data-driven web applications 
2. Deploy web programming techniques, design patterns, frameworks and/or application platforms in server-side and/or client-side development
3. Critically evaluate the techniques and technology used in the development of web applications

INDICATIVE CONTENT
· Object-oriented server-side design and coding. Enterprise design patterns, database design patterns, etc. Framework development e.g. Model View Controller (MVC) design pattern.
· Application development using server-side MVC frameworks e.g. Symfony, Cake PHP, ASP.Net MVC, etc. and client-side frameworks e.g. Marionette.js
· RESTful web services, micro-service architecture, etc.
· Asynchronous communications using AJAX, push, pull, SSE, etc. Data transfer formats including JSON and XML. JavaScript templates for dynamically inserting data into web pages e.g. Handlebars.js
· Interfacing to databases in server-side code, both relational and NoSQL databases e.g. MongoDB, Cassandra, etc.
· Building smart web applications using machine learning and statistics e.g. market basket analysis.
· Server-side development using Node.js.



LEARNING AND TEACHING STRATEGY

Essential concepts and principles will be delivered formally in lectures supported by concurrent practical laboratory exercises, which will allow students to deploy appropriate theory, practices and tools. Seminars will be punctuated with examples designed to underpin the ideas and techniques introduced, reducing the conceptual leap from theory to practice. 
The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%




ASSESSMENT

Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Implementation + essay 
	2500-word equivalent
	50%




Assessment Component 2

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Implementation
	2500-word equivalent
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%




READING LIST

	Module Code
	ACCB6006

	Module Title
	[bookmark: _Toc484974363]Advanced Web Development

	Classification
	Reading List entry
	Electronic*

	Essential
	Zandstra, M. (2016) PHP Objects, Patterns, and Practice, 5th Edition, Apress
	☒

	Further
	Dayley, B. (2014) Node.js, MongoDB and AngularJS Web Development: The Definitive Guide to Building JavaScript-Based Web Applications from Server to Frontend, Addison Wesley
	☐


	Further
	Scott, E. (2015) SPA Design and Architecture: Understanding Single Page Web Applications, Manning Publications
	☐

	Further
	Hoffman, K. & Umbel, C. (2015) Building Microservices with ASP.NET Core, O′Reilly
	☐

	Further
	Segaran, T. (2007) Programming Collective Intelligence: Building Smart Web 2.0 Applications, O'Reilly Media
	☐





	MODULE CODE:
	ACCA6011

	TITLE:	
	[bookmark: _Toc518846367][bookmark: _Toc19697160]Artificial Intelligence & Machine Learning

	DATED:	
	22/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:	
	I320


	

AIM(S)

· To develop students’ systematic understanding of AI and machine learning principles and techniques used in Games, Visualisation and Interactive Applications.

LEARNING OUTCOMES

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

1. Critically analyse, evaluate and apply A.I. and machine learning methods to solve given problems.
2. Analyse practical problems and synthesise appropriate software solutions using selected AI/machine learning methods.

INDICATIVE CONTENT

· Definition and review of Artificial Intelligence, General History, and Games AI. 
· Review of probability and statistics.
· Trigger systems, terrain analysis, obstacle evasion, movement, influence maps.
· Decision making and the development of methods for controlling and implementing behaviour of agents (bots). For example, fuzzy logic, knowledge representation, rule based systems, decision trees, etc. 
· Local search methods, evolutionary computing.
· Machine Learning: unsupervised/ supervised learning, Classifying, Naïve Bayes, Clustering, K-means, Function approximation/ neural nets, Bayesian networks.
· Complexity and Emergent Behaviour including swarming, flocking and particle systems.

LEARNING AND TEACHING STRATEGY
This module will build upon the work covered in the pre-requisite level 5 module Agent AI. Lectures will be used to deliver the concepts and more advanced ideas underpinning AI and machine learning topics.

Tutorial work will be used to develop specific A.I. techniques used in games programming. This will include group discussions and the implementation of algorithms using appropriate game Software Development Kits and Applications.



The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0%

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1

	☒	Written exam
	☐	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Exam 
	2 hours
	50%



Assessment Component 2

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Implementation 
	2500-word equivalent
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%









READING LIST

	Module Code
	ACCA6011

	Module Title
	Artificial Intelligence & Machine Learning

	Classification
	Reading List entry
	Electronic*

	Essential
	Russell, S. and Norvig, P. (2009) Artificial Intelligence: A Modern Approach (3nd edition) Prentice Hall
	☒

	Essential
	Bishop, C.M. (20016) Pattern Recognition and Machine Learning, Springer
	☐

	Further
	Millington, I. (2009) Artificial Intelligence for Games, 2nd edition, CRC Press 
	☐

	Further
	Rabin, S. (2013) Game AI Pro: Collected Wisdom of Game AI Professionals, CRC Press 
	☐

	Further
	Mark, D. (2009) Behavioral Mathematics for Game AI, Delmar 
	☐

	Further
	Schwab, B. , AI Game Engine Programming (2nd Edition), Charles River Media (2008)
	☐

	Further
	Barber, M. (2012) Bayesian Reasoning and Machine Learning, Cambridge University Press 
	☐

	Further
	http://www.acm.org
	☒

	Further
	http://www.aigamedev.com
	☒

	Further
	http://www.ieee.org
	☒

	Further
	http://www.mathcentre.ac.uk
	☒





	
MODULE CODE:
	ACCA6012

	TITLE:	
	[bookmark: _Toc518846368][bookmark: _Toc19697161]Big Data

	DATED:	
	22/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:	
	I111




AIM(S)

To track the systems, technologies, architecture deployed in Big Data applications.

LEARNING OUTCOMES

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

1. Develop a systematic understanding of the concepts, architecture and technologies required to manage and process Big Data. 
2. Critically evaluate the technologies and applications of Big Data

INDICATIVE CONTENT

· Big Data Architecture e.g. Lambda Architecture, Batch Processing vs Real-Time, etc. 
· The Hadoop environment, HDFS, Map Reduce, etc.
· NoSQL databases e.g. MongoDB, Cassandra, etc.
· Applications of data analysis & visualisation
· Manage and/or process Big Data using appropriate tools, technologies, frameworks, principles and techniques.
· Big Data applications such as recommendation systems, data mining, collective intelligence, etc.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0%

	TOTAL
	200
	100%




ASSESSMENT

Assessment Component 1
(Tick one)
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Either a written evaluation of Big Data related processes/technologies 
OR 
a practical assignment requiring the application of Big Data principles or concepts using a mixture of technologies, tools and programming languages
	2500 words 
	50%




Assessment Component 2
(Tick one
	☒	Written exam
	☐	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Exam
	2 hours
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	50

	Coursework
	50

	Practical
	0

	TOTAL
	100%




READING LIST

	Module Code
	ACCA6012

	Module Title
	Big Data

	Classification
	Reading List entry
	Electronic*

	Essential
	N. Marz, “Big Data: Principles and best practices of scalable realtime Database Management Systems”, Manning Publications, 2015
	☐

	Essential
	M. Grover, “Hadoop Application Architectures”, O’Reilly, 2015
	☐

	Further
	Sullivan, D., “NoSQL for Mere Mortals”, Addison-Wesley, 2015
	☐

	Further
	T. White, “Hadoop: The Definitive Guide”, O’Reilly, 2015
	☐

	Further
	T. Segaran, “Programming Collective Intelligence: Building Smart Web 2.0 Applications”, O’Reilly, 2007
	☐

	Further
	T. Erl, W. Khattak, P. Buhler, “Big Data Fundamentals: Concepts, Drivers, and Techniques”, Prentice Hall, 2016
	☐





	
MODULE CODE:
	ACCA6013

	TITLE:	
	[bookmark: _Toc377978550][bookmark: _Toc481484874][bookmark: _Toc518846369][bookmark: _Toc19697162]Geographical Information Systems

	DATED:	
	22/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:	
	I111


	

AIM(S)

To develop the students’ conceptual understanding of data collection and presentation in spatial terms. The student should develop a critical understanding of the underlying theories of GIS through examination of the origins of GIS and critical evaluation of current GIS software trends. A coherent understanding of visualisation is regarded as a key concept and will be developed throughout the module.

LEARNING OUTCOMES

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

1. Evaluate and critically appraise a variety of application areas, which could benefit from a GIS solution.
2. Demonstrate a conceptual understanding of visual perception and communications.
3. Accurately identify spatial databases and devise thematic mapping solutions.

INDICATIVE CONTENT

· Exploring the origins of GIS and cartographic representation.
· Identifying types of data involved in Geo-information systems.
· Fundamental theories of spatial databases and spatial analysis.
· Investigating attribute data management and attributes of spatial data sets.
· Analytical modelling in GIS.           
· The principles of thematic mapping and data visualisation.
· Evaluating GIS within the organisation.
· Using GIS software for data analysis.
· Implementation of End-user software solutions using GIS add-ons.

LEARNING AND TEACHING STRATEGY

Key concepts and theoretical issues will be delivered through a formal mechanism such as lectures, which will allow the students to gain the knowledge applicable to this module. Students will be encouraged to explore these issues during tutorials and apply them to appropriate case studies pertaining to GIS and its use in industry. The development of workable solutions to problems encountered will encourage the student to develop their technical skills in developing practical GIS solutions.

The study time for the module is divided as follows:




	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0%

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Essay 
	2500 words
	50%



Assessment Component 2

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Essay 
	2500 words
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%









READING LIST

	Module Code
	ACCA6013

	Module Title
	Geographical Information Systems

	Classification
	Reading List entry
	Electronic*

	Essential
	Longley, P, Goodchild, M, Maguire, D, Rhind, D (2011)Geographical Information Systems and Science, Wiley
	☒

	Essential
	Heywood, I., Cornelius, S. and Carver, S. (2011) An Introduction to Geographical Information Systems, Prentice Hall
	☒

	Further
	Daniel, L., Loree, P. and Whitener, A. (2002) Inside MapInfo Professional, Onward Press,
	☐

	Further
	Worboys, M. and Duckham, M. (2004)
	☐

	Further
	Whitener, A. (1997) MapBasic Developers Guide, Onword Press
	☐

	Further
	http://www.mapinfo.co.uk 
	☒

	Further
	http://www.agi.org.uk/ 
	☒

	Further
	http://www.ordnancesurvey.co.uk/oswebsite/
	☒

	Further
	http://ukdataservice.ac.uk/
	☒

	Further
	http://digimap.edina.ac.uk/digimap/home
	☒





	MODULE CODE:
	ACCA6014

	TITLE:	
	[bookmark: _Toc518846370][bookmark: _Toc19697163]GPU Programming

	DATED:	
	22/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:	
	I320


	

AIM(S)

· Critically evaluate the principles and techniques used in GPGPU programming for games development, emphasising strategies for real-time optimizations of algorithms and techniques required to simulate, animate and render graphical scenes used in games programming.

LEARNING OUTCOMES

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

1. Critically evaluate suitable strategies and techniques used in real-time physics simulation and graphics rendering utilizing hardware acceleration. 
2. Synthesize appropriate GPGPU techniques and algorithms to address complex games programming problems

INDICATIVE CONTENT

· Graphics hardware/terminology and games platforms.
· Hardware acceleration and the graphics pipeline.
· Shader development tools.
· Stereoscopic output for Virtual Reality displays.
· Pixel, Vertex and Geometry Shaders.
· Advanced texture mapping / baking techniques – parallax mapping, hemisphere. mapping, reflection mapping.
· Procedural Texturing and Animation techniques.
· Emerging technologies, methods and techniques used to model photo-realistic scenes in real-time.
· Multi-pass rendering techniques.
· GPU Physics Engine APIs.
· Numerical integration methods and mechanics.
· Collision Detection Techniques.
· Collision Response Techniques.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0%

	TOTAL
	200
	100%


ASSESSMENT

Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Code implementation
	2500-word equivalent
	50%



Assessment Component 2

	☒	Written exam
	☐	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Exam 
	2 hours
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%




READING LIST

	Module Code
	ACCA6014

	Module Title
	GPU Programming

	Classification
	Reading List entry
	Electronic*

	Essential
	Rost, R.J, Licea-Kane, B (2011) OpenGL shading Language 3rd Edition, Addison Wesley.
	☒

	Essential
	Ebert, Musgrave, Peachey, Perlin, Worley, (2003) Texturing & Modelling. A Procedural Approach. 3rd edition, Morgan Kaufmann
	☒

	Essential
	Foley, VanDam, Feiner, Hughes (1991), Computer Graphics: Principles and Practice 2nd edition, Addison Wesley
	☐

	Essential
	Van Verth, J.M, Bishop, L.M (2015) Essential Mathematics for Games and Interactive Applications. A Programmers Guide, Morgan Kaufmann
	
☒


	Further
	Learning Virtual Reality: Developing Immersive Experiences and Applications for Desktop, Web, and Mobile (2015)
	☒


	Further
	Akenine-Moller, T and Haines, E, (2002), Real Time rendering. A.K Peters
	☐

	Further
	Watt, Alan (1998) 3D Computer Graphics 2nd Edition, Addison Wesley
	☐

	Further
	GPU Gems 1,2&3. (2007) Programming Techniques, Tips and Tricks for Real-Time Graphics. Edited by Fernando, Pharr, Nguyen, Addison Wesley
	☒





	
MODULE CODE:
	ACDB6003

	TITLE:	
	[bookmark: _Toc515449968][bookmark: _Toc532894003][bookmark: _Toc19697164]Major Project

	DATED:	
	31/01/2019

	
	

	LEVEL:  
	6

	CREDITS:
	40

	
	

	JACS CODE:	
	I100




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:

1. Critically evaluate technical and other literature and to apply the evidence gathered to solve a complex problem
2. Demonstrate a professional and systematic approach to the solution of complex problems 
3. Demonstrate high level professional skills to present information both orally and in a written form 
4. Demonstrate the ability, as an individual, to plan a complex project and to produce a convincing artefact as a solution to the problem
5. Understand and effectively apply the legal ethical and professional issues in the development of a project

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

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	25
	6%

	Independent learning
	375
	94%

	Placement learning
	0
	0%

	TOTAL
	400
	100%



ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Portfolio
	Students will produce a portfolio of work appropriate to the nature of their project. This will vary slightly according to the nature of the project undertaken (Survey-based, Review-based, Development-based or Experiment-based). Portfolio elements will include a selection of the following, to be agreed with the external examiner:
 
· Written Report (all students)
· Exhibition Board (all students)
· Presentation slides (all students)
· Code implementation
· Electronics implementation
· Demonstration of work
· Ethical approval form
Please see note below

	100%

12,000 words equivalent




The Major Project module requires students to undertake a 40 credit Computing or Electronics project, which varies the range of programmes taught in the school. For example, a review-based project completed by a Business Information Systems student will normally require a more detailed literature review than a practical Networking project implemented by a Computer Networks and Cybersecurity student. A student undertaking a Development-based project who has spent many weeks coding a lengthy software solution would produce a shorter written report to reflect the time taken (ie the code would be equivalent of word count) and so on.
 
Projects are currently categorised into Survey, Review, Development and Experiment projects with marking schemes which are appropriately weighted to the nature of the project. These will be agreed with the external examiner at the start of each academic year to make sure that students are assessed fairly and are not over-assessed. 

Over the past 10 years, the module has been developed and perfected to include intermediate stages which leads to students building a portfolio of work for this module over the academic year ie “stages in the creation of a single artefact or activity”



Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	100%

	Practical
	%

	TOTAL
	100%




READING LIST

	Module Code
	ACDB6003

	Module Title
	Major Project

	Classification
	Reading List entry
	Electronic*

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

	Essential
	Kranzler, J.H. (2017) Statistics for the Terrified, 6th Edition , Rowman & Littlefield, Lanham.
	☒

	Essential
	McCormac, C and Davis, J. (2012) Research Project Success: The Essential Guide for Science and Engineering Students. RSC Publishing, Cambridge
	☒

	Essential
	O’Leary, Z. (2013) The Essential Guide to Doing Your Research Project, 3rd Edition, SAGE Publications Ltd
	☒

	Essential
	Saunders, M., Lewis, P. and Thornhill, A. (2015), Research Methods for Business Students, 7th Edition FT/Prentice Hall: Harlow
	☒

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

	Further
	Collis, J. and Hussey, R. (2014) Business Research: a Practical Guide for Undergraduate and Postgraduate Students, 4th Edition, Palgrave Macmillan: Basingstoke
	☒

	Further
	Cottrell, S.(2017) Critical Thinking Skills: Developing Effective Analysis and Argument, Palgrave Study Guides, 3rd Edition, Palgrave Macmillan: Basingstoke
	☒

	Further
	Davies, M. B.  and Hughes, N. (2014) Doing a Successful Research Project: Using Qualitative Or Quantitative Methods. 2nd Edition, Palgrave Macmillan: Basingstoke
	☒

	Further
	Dawson, C.W. (2015) Projects in Computing and Information Systems: a Student’s Guide, 3rd Edition Pearson Higher Education
	☐

	Further
	Denscombe, M (2015) The Good Research Guide, 5th Edition OU Press: Buckingham
	☒

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

	Further
	Quinn, M. J. (2016) Ethics for the Information Age: International Edition, 7th Edition, Pearson: NY
	☐

	Further
	Yin, R K, (2013) Case Study Research: Design and Methods, 5th Edition, Sage: Beverly Hills.
	☐






	MODULE CODE:
	ACCA6015

	TITLE:	
	[bookmark: _Toc518846372][bookmark: _Toc19697165]Networked Applications

	DATED:	
	22/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:	
	I200


	

AIM(S)

To provide the student with the major concepts involved in the implementation, testing and debugging of scalable, distributed applications.

LEARNING OUTCOMES

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

1. Critically appraise the major concepts, principles and practice to design distributed software components.
2. Demonstrate a comprehensive knowledge and understanding of complex client/server concepts, principles and tools to build, test, debug and critically evaluate software components in scalable, distributed applications.

INDICATIVE CONTENT

· Distributed system components for windows- and/or a web-based application (for example, DCOM, JavaBeans, Windows Communication Foundation, Web Services).
· Networking principles and technology e.g. 
· OSI 7 layers, TCP, UDP
· LAN and WAN
· Routers, bridges, hubs, collision and broadcast domains
· Network programming e.g. BSD sockets. Including UDP/TCP clients and servers, byte ordering, etc.
· Real-time multiplayer/multiuser development with particular focus on multithreading and processing, including critical regions, mutexes, semaphores, etc
· Remote method execution between components and an application front-end (for example, RMI interface).
· Service Oriented Architectures (SOA).
· XML Web services (for example, XML standards).
· Use of threads within distributed components.
· Messaging and message queues for passing information

LEARNING AND TEACHING STRATEGY

Essential concepts and principles will be delivered formally in tutorials supported by concurrent practical laboratory exercises, which will allow students to deploy appropriate theory, practices and tools. Case-study industry-based examples will be explored in detail to accentuate best-practice and commercial issues.

The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24

	Independent learning
	152
	76

	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

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Implementation + report 
	2500-word equivalent
	50%



Assessment Component 2

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Report
	2500 words
	50%



Assessment Summary
	Activity type
	Percentage

	Written
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%









READING LIST

	Module Code
	ACCA6015

	Module Title
	Networked Applications

	Classification
	Reading List entry
	Electronic*

	Essential
	Kleppmann, M. (2016)  Designing Data-Intensive Applications: The Big Ideas Behind Reliable, Scalable, and Maintainable Systems, O'Reilly Media
	☐


	Further
	Robert Daigneau (2011) Service Design Patterns: Fundamental Design Solutions for SOAP/WSDL and RESTful Web Services, Addison-Wesley
	☐

	Further
	Douglas K. Barry (2011) Web Services, Service-Oriented Architectures, and Cloud Computing: The Savvy Manager’s Guide
	☐

	Further
	Liu Mike (2012) WCF 4.5 Multi-Layer Services Development with Entity Framework
	☐

	Further
	Tanenbaum, A.S., Wetheral, D.J. (2010) Computer Networks, Fifth Edition, Prentice Hall
	☐


	Further
	Stevens, W.R. (2012) UNIX Network Programming: v. 2: Interprocess Communications, Prentice Hall
	☐






	
MODULE CODE:
	ACDA6005 

	TITLE:	
	[bookmark: _Toc515449970][bookmark: _Toc19697166]Smart and Connected Devices II

	DATED:	
	16/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:	
	H610



AIM(S)
Critique current technological approaches to the development and application of smart devices in a variety of contexts.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
1. Apply appropriate design techniques to the development of IoT networked device systems
2. Develop web-based software systems for monitoring and control in good form with appropriate attention to security.
INDICATIVE CONTENT
· Control over the Internet
· Software considerations – interrupt driven, real time, safety critical coding
· Prioritisation and control
· Video data and property security management 
· Local controllers
· Strategies for data management (local/remote)
· Data storage, data management, confidentiality and security
· Servers and interfaces
· Socket programming in C for TCP/IP
· Server apps
· Users – communications, control and display
· User interfaces, APIs and app generation
· Usability and utility
· Simulation and smart cities
· Use of Packet Tracer or similar simulation tools to design and verify network layouts, network segmentation and data constraints (throughput, bandwidth, jitter)

LEARNING AND TEACHING STRATEGY
The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0

	TOTAL
	200
	100%



ASSESSMENT
Assessment Component 1
(Tick one)
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Report 
	5000 Words Equivalent
	100%



Assessment Summary
	Activity type
	Percentage

	Written Exam
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%










READING LIST

	Module Code
	ACDA6005

	Module Title
	Smart and Connected Devices II

	Classification
	Reading List entry
	Electronic*

	Essential
	Michael J. Donahoo and Kenneth L. Calvert, TCP/IP Sockets in C: Practical Guide for Programmers 2nd Edn., Elsevier, 2009, ISBN-13:978-0-12-374540-8
	☒

	Further
	Raspberry Pi IoT Projects: Prototyping Experiments for Makers Paperback – 12 Aug 2016 by John C. Shovic (Author) Apress; 1st ed. edition (12 Aug. 2016)
	☒

	Further
	Raspberry Pi IoT In C Paperback – 2 Oct 2016 by Harry Fairhead (Author) I/O Press; 1 edition (2 Oct. 2016)
	☐

	Further
	IoT and the Industry 4.0: Principles and Educational Applications Paperback – 7 Oct 2016 by Luan Casagrande (Editor),‎ Vilson Gruber (Editor),‎ Roderval Marcelino (Editor) Scholars' Press (7 Oct. 2016)
	☐

	Further
	IoT: Building Arduino-Based Projects Paperback – 31 Aug 2016 by Peter Waher (Author),‎ Pradeeka Seneviratne (Author),‎ Brian Russell (Author),‎ Drew Van Duren (Author) Packt Publishing (31 Aug. 2016)
	☐

	Further
	Arduino: Programming Arduino: Beginners Guide To Get Started With Internet Of Things (Arduino Programming Book, Arduino Programming for IOT Projects, Arduino Guide Book for Engineers, Arduino Board) Paperback – 10 Nov 2016 by UpSkill Learning (Author) CreateSpace Independent Publishing Platform (10 Nov. 2016)
	☒





	

MODULE CODE:
	ACCA6017

	TITLE:	
	[bookmark: _Toc377978563][bookmark: _Toc481484879][bookmark: _Toc518846374][bookmark: _Toc19697167]Usability Engineering

	DATED:	
	22/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:	
	I140


	

AIM(S)

· To build upon students’ interface design skills to give the ability to apply and analyse techniques of usability engineering.  

LEARNING OUTCOMES

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

1. Research and evaluate cognitive and social information processing
2. Select, apply and analyse critically techniques of interface evaluation
3. Synthesize a solution to a complex design problem from the concepts and principles of usability engineering and software development
4. Critically analyse input and output hardware appropriate for specialised applications, for example for use by disabled people, and for three-dimensional modeling applications

INDICATIVE CONTENT

1. Cognitive aspects of information: perception: sensory inputs and the human memory system;  concept formation and knowledge representation; cognitive processing: attention, reasoning,
1. The social aspect of information: semiotics and language; verbal and non-verbal languages
1. Interface evaluation methods (for example, observation, verbal protocol analysis, structured expert reviewing).
1. The scope and role of usability engineering methods (for example, task analysis, GOMS, communicating sequential processes).	
1. Usability engineering methodologies to create a suitable interface and their relation to the software design process.
1. I/O devices for specialised design needs (for example, 3-dimensional interfaces and interfaces for users with disabilities).

LEARNING AND TEACHING STRATEGY

The course will be delivered by a one-hour lecture each week to present key ideas.  Students will be expected to read widely papers relevant to the subject area, and to build on their skills using hardware and software.  Weekly tutorials will be used to discuss papers and case studies, and to introduce the use of appropriate hardware and software.



The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	0
	0%

	TOTAL
	200
	100%




ASSESSMENT


Assessment Component 1

	☒	Written exam
	☐	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Exam 
	2 hours
	50%




Assessment Component 2

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Essay 
	2500 words
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%









READING LIST

	Module Code
	ACCA6017

	Module Title
	Usability Engineering

	Classification
	Reading List entry
	Electronic*

	Essential
	Shneiderman,B (2017) Designing the User Interface: Strategies for Effective Human-Computer Interaction (6th Edition),  Addison-Wesley 
	☐

	Further
	Rogers Y, Sharp, H, & Preece, J (2015) Interaction Design: Beyond Human-Computer Interaction. 4th Edition, John Wiley & Sons, Inc
	☐

	Further
	Lazar, J., Fend, JH and Hochheiser, H (2017) Research Methods in Human-Computer Interaction 2nd Edition, Wiley
	☐

	Further
	[bookmark: _Toc377978564]MacKenzie, S. (2014) Human-Computer Interaction: An Empirical Research Perspective,  Morgan Kaufmann
	☐

	Further
	[bookmark: _Toc377978565]BCS Human Computer Interaction Group Proceedings
	☐

	Further
	ACM Publications: Communications, Interactions, SIGCHI
	☐

	Further
	http://www.usability.gov/
	☒

	Further
	http://www.w3.org/standards/webdesign/accessibility Web accessibility standards
	☒

	Further
	http://www.nngroup.com/articles/ Short usability articles from Jacob Neilson
	☒





	

MODULE CODE:
	ACCA6018

	TITLE:	
	[bookmark: _Toc518846375][bookmark: _Toc19697168]Wide Area Networks

	DATED:	
	22/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:	
	I120


	

AIM(S)

· To study in depth the technical issues related to WAN technologies. To have a detailed knowledge of WAN protocols and technologies and to understand the fundamental technical principles underlying autonomous systems.

LEARNING OUTCOMES

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

1. Demonstrate in depth theoretical understanding of WAN protocols and technologies in a network.
2. Design, implement and test various WAN protocols within a complex wide area network
3. Demonstrate a conceptual understanding of WAN technologies and protocols to critically evaluate current research and advanced scholarship in wide area networks.

INDICATIVE CONTENT

· WAN technologies, Asynchronous connections and HDLC
· Point-to-Point and branch connections
· Access control list
· Network security and monitoring
· Quality of service 
· Broadband solutions
· Broder Gateway protocol
· Securing site-to-site connectivity – VPN, GRE tunnel, and IPSec
· Network evolution and troubleshooting 

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24

	Independent learning
	152
	76

	Placement learning
	0
	0

	TOTAL
	200
	100





ASSESSMENT

Assessment Component 1

	☒	Written exam
	☐	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Exam 
	2 hours
	50%




Assessment Component 2

	☒	Written exam
	☐	Coursework
	☒	Practical



	Mode of assessment
	Volume
	Weighting

	In-class test 
	2 hours
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	0%

	Practical
	50%

	TOTAL
	100%









READING LIST

	Module Code
	ACCA6018

	Module Title
	Wide Area Networks

	Classification
	Reading List entry
	Electronic*

	Essential
	Connecting Networks v6 companion guide by Cisco Networking Academy, Cisco Press, 2017.
	☒

	Further
	N. Olifer and V. Olifer (2006) Computer Networks Principles, Technologies and Protocol for Network Design, John Wiley and Sons, Ltd. 
	☐

	Further
	P. J. Conlan, (2009) Cisco Network Professional's Advanced Internetworking Guide, Sybex.
	☐

	Further
	D. E. Comer, (2009) Computer Networks and Internets, 5th Ed, Upper Saddle River, N.J Pearson education. 
	☐

	Further
	K. Pahlavan and P. Krishnamurthy (2009), Networking Fundamentals, John Wiley and Sons Inc.
	☐

	 Essential
	http://www.netacad.com (username and password required)
	☒
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