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Module Aims

	1. To develop a thorough understanding of essential software engineering tools and techniques.

2. To examine the underlying processes involved in the compilation and execution of software.

3. To investigate key current programming languages, libraries and technologies.
4. To explore the impact of different software development methodologies on the software engineer.




MODULE Content

	This module is designed to increase the breadth of a student’s Software Engineering skills beyond the core programming elements by presenting two contrasting areas of software engineering and is. 
The first part of the module deals with the practicalities of constructing software applications. The module focuses on a range of commonly used software engineering tools and techniques aimed at producing more efficient, effective and maintainable programs. The module also considers how tools can help a single developer to operate effectively as part of a team. The material extends into details of code generation and execution, to ensure that students maintain an understanding of the impact of their high-level programming when it is actually executed. Together these topics promote efficient use of development and collaborative tools as well as system resources. 
The second strand of the module focuses on higher level development, priming the student for common industry practice. A prospective software engineer will benefit from familiarity with technologies and methodologies currently in use, so the exact module content will be updated to reflect the skills required of a contemporary software engineer. The content below is current at the time of writing, but may be adapted over time to suit changing industry needs. 

The student will use their experience from the first section of the module to develop software using a current language or technology. They will operate using more recent development methodologies and team structures. This will extend the material delivered in CO2401 (Software Development), although the module can be studied independently. In particular, this module will look at the day-to-day practicalities involved when using different software development methodologies. Particular attention will be paid to Agile approaches. 

Developing Software Projects
Tools and Techniques

Building Projects: Project Structure, Compiling, Linking

Working with Libraries: Static/Dynamic Libraries

Debugger: Tools, Remote Debugging

Performance: Profiling, Optimisation

Version Control (e.g. SVN, CVS)

Documentation; Automatic Documentation Generation (e.g. Doxygen)

Testing; Bug Tracking / Tools (e.g. Bugzilla)

Compilation / Assembly Language

Compilation: Pre-processing, Parsing, Code Generation

Linking: Object Files, Address Fix-up

CPU Architecture: Instructions, Registers, Number Systems

Memory Architecture; Cache Memory; DMA
Introductory Assembly Language

Contemporary Software Engineering in Practice (Indicative)
.NET Development / C#
Architecture: Common Language Infrastructure (CLI); Common Language Runtime (CLR)

Assemblies and Metadata

Base Class Library

Introductory C#

Modern Development Methodologies

Development Methodology Options; Working Practices

Overview of Agile principles; Well known processes: e.g. Extreme Programming, Scrum

Specific techniques: e.g. Pair programming, Test Driven Development

Integrative Team Work



Learning Outcomes

	On successful completion of this module a student will be able to:

	1
	Develop, test and debug maintainable software projects using a wide range of appropriate tools.



	2
	Explain the conversion process from high-level language to assembly language and the subsequent execution on the CPU


	3
	Implement software using current programming languages, libraries and technologies


	4
	Compare modern development methodologies and the appropriate contexts for their use.


Teaching and Learning Strategy

	The principles of each topic will be introduced first. Worked exercises will then be used to illustrate the relevant practical aspects. This is a practically focused module, with lab work intended to mirror industry practice where possible.

Lectures will present concepts illustrated with examples, and will be used to direct student reading and research into relevant topics. Tutorial sessions will allow students to investigate and apply the material illustrated in the lectures as well as examine and evaluate other possible approaches.
In latter tutorials students will develop applications in small teams using modern development techniques and project management approaches. These sessions will also be used to reinforce the skills acquired in the earlier part of the module



INDICATIVE Class Contact

	Lecture: 1 hour weekly (total 24 hours), Tutorial: 1 hour weekly (total 24 hours)




INDICATIVE Assessment

	

	Number 
	Assessment
	Weighting %
	Type/Duration/Wordcount (indicative)
	Learning Outcomes being assessed

	1


	Coursework
	50%
	Application using techniques from module. Supporting report on theory.
	1,2,3,(4)

	2


	Examination
	50%
	2 hours
	1,2,4


Module Pass Requirements

	To pass the module, the student must achieve an overall weighted average of at least 40% with a mark of at least 30% in both examination and coursework components.
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