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The projects provided here will be supervised by Dr. Feng Chen. The students who are interested in mobile computing, cloud computing, virtual engineering, knowledge engineering (ontology) and software evolution can choose one topic as your final project. 
Project 01: Mobile Application Development and Migration
Mobile phones make a lot of difference in our lives and there are many chances and challenges in this area. The skill learnt in this project will make you creative and success in your future career.

Currently, the mobile phone development and simulation environments are available and free for software developers. A couple of famous links are listed below: 
android: http://developer.android.com/index.html
iphone: http://developer.apple.com/iphone/index.action

Meanwhile, there are also a lot of open source samples and projects, e.g. for android platform:  

http://developer.android.com/resources/samples/index.html

http://developer.android.com/resources/tutorials/hello-world.html

http://code.google.com/android/

This project can be done by the students who are interested in mobile phone software development and migration. 
Topic 1: You can design and develop a mobile application on android platform (Java) or iphone platform (C). 
Topic 2: You can propose how to migrate existing software into a mobile application. 
Topic 3: You can also design your own framework or approach for domain specific applications.
You need to provide all lifecycle documents in your final project and evaluate your developed system. All the test cases, evaluation framework and source code will be provided and documented in detail in the final technical report.
Project 02: Cloud Computing Software Development and Migration
An emerging IT delivery model, Cloud Computing, can significantly reduce IT costs and complexities while improving workload optimisation and service delivery. More and more organisations are planning to migrate to this internet-driven computing environment. There are many ongoing projects, especially for application. Researchers are investigating in different ways to enhance it. 
In this project, open source cloud computing platform will be selected as environment for software development. Google App Engine enables you to build and host web apps on the same systems that power Google applications. App Engine offers fast development and deployment; simple administration, with no need to worry about hardware, patches or backups; and effortless scalability.
This project can be done by the students who are interested in cloud computing software development and migration. 
Topic 1: You can design and develop a cloud application. 

Topic 2: You can propose how to migrate existing software into a cloud application. 

You need to provide all lifecycle documents in your final project and evaluate your developed system. All the test cases, evaluation framework and source code will be provided and documented in detail in the final technical report.

Project 03: Cloud Computing and Mobile Computing
This project can be done by those students who are interested in both cloud computing and mobile computing. 
Topic1: You can investigate and development cloud computing application for mobile phone end users. 
Topic 2: You can also investigate and development mobile phone software for cloud computing.

You need to provide all lifecycle documents in your final project and evaluate your developed system. All the testing cases and source code will be provided and documented in detail. An evaluation framework for the future research will be provided in the final technical report.

Project 04: Ontology Engineering.
Ontology is defined as a formal, explicit specification of a shared conceptualization. The term conceptualisation indicates an abstract model of real world with identified relevant properties. Explicit means that the model is explicitly defined. Formal implies that the model is machine-readable. Share reflects consensual knowledge that is accepted by a group. An ontology defines the basic terms and relations comprising the vocabulary of a topic area as well as the rules for combining terms and relations to define extensions to the vocabulary. 

Different knowledge representation methods exist in the context of the formalisation of ontologies, each of which contains different components. Similar to software engineering, the studies of ontology development process, ontology life cycle, design principles, methodologies for building ontologies, ontology languages and ontology tools have constructed a new research area – ontology engineering. Methodologies for building ontologies are to seek mechanisms which could generate ontology automatically. As one of the most widely used tool, Protege has been developed by Stanford Medical Informatics (SMI) at Stanford University. It is an open source, standalone application with an extensible architecture. The core of its environment is the ontology editor, and it also holds a library of plug-ins that will add more functionality to the environment. There are many ontology related research topics which you can choose as your final project. 
This project can be done by those students who are interested in knowledge engineering. 
Topic 1: Ontology Mapping
Ontology Integration is seen as a solution provider in today’s landscape of ontology research. Ontology integration has many synonyms in ontology engineering research area. Generally speaking, ontology mapping is a process of finding semantic relationships between entities (e.g., concepts, relations, etc.) across two different software system ontologies. However, most ontology mapping processes are performed manually by domain experts in practice at the moment. Therefore it will be a time consuming, tedious and error-prone process. A few researchers have addressed the ontology mapping problem from different disciplines such as data analysis, machine learning, language engineering and knowledge engineering, etc. In order to achieve an accurate (semi-) automatic large-scale ontology mapping, one single method may be unlikely to succeed. Hence, combing different approaches will be an effective way. In this research, a new ontology matching algorithm based on Marriage Stable Problem (SMP) algorithm will be investigated and implemented. All the testing cases and source code will be provided and documented in detail. An evaluation framework for the future research will be provided in the final technical report.

Topic 2: Ontology Partitioning

Currently, there are several studies on ontology partitioning algorithm. Their partitioning algorithm is based on the structural dependencies between concepts in ontology, which are represented through a weighted dependency graph. Then the strength of the dependencies between the concepts is calculated and the proportional strength network is obtained to detect sets of strongly related concepts. As a result, the concepts which are stronger related will be modularised and the original ontology will be divided into loosely coupled partitions.  In this research, a new ontology partitioning algorithm based on ScaLable Information Bottleneck (LIMBO) algorithm will be investigated and implemented. All the testing cases and source code will be provided and documented in detail. An evaluation framework for the future research will be provided in the final technical report.

Project 05: Reverse Engineering for Binary Code Analysis
This project will follow UK IT Security Evaluation and Certification Scheme. It will extend FermaT transformation engine with emphasis on Wintel platform binary code analysis. It can be used to analyse security and diagnose vulnerability of business critical and safety critical systems to enable the certification of such systems.
The potential market is world-wide and is very promising. According to a recent study by IDC, the market grew 17% in 2008 when compared with 2007.  Revenue in the market was $2.6 billion in 2008 compared with $2.3 billion in 2007. By the end of the forecast period (2013), the market should exceed revenue of $4.4 billion.

There are a variety of software security assessment products available today that provide code analysis to find flaws and malicious code. Two of them are the most related: Veracode has introduced the industry's first code review solution that uses static binary analysis. HBGary was founded in 2003 and its product, the Responder Platform, is the industry's first live memory and runtime analysis software suite.  
This research will apply a unique, world-class transformation technology to Wintel-based (Windows on Intel platform, IA32 compatible processors) software for future mass marketing (Malicious Software, Cryptographic algorithms, Digital Rights, Software Quality). The project is in its initial stage and you need to write an IA32 Assembly Translator for WSL and use the transformation system to help code analysis. All the testing cases and source code will be provided and documented in detail. An evaluation framework for the future research will be provided in the final technical report.

Project 06: Virtual Engineering
The current trend in the manufacturing engineering domain is to encourage the deployment of IT tools to support Virtual Engineering (VE) of manufacturing systems. However, the VE tools available in market are too expensive even for typical large organisations thereby proving a big challenge to provide affordable VE software for every engineer, or further for personal users.

Industrial exploitation of this project includes both SME’s and large organisations. From a technical viewpoint, two main problems need to be addressed: unavailability of CAD data and different CAD formats. These problems make the use of VE near impossible for supporting the whole life cycle of manufacturing. This project investigate the possible ways of utilising data reengineering, knowledge engineering and model driven techniques to support VE software development in a novel way to tackle these challenging issues.

Topic 1: CAD data transformation for Virtual Engineering.
An efficient and cost effective method to train operators and create manufacturing design system is to use a lightweight, open/neutral format collaborative 3D document. Current standard CAD software solutions in market do not support such data in an open standard neutral format. This project aims to transform CAD data to generate the animations in virtual engineering environment for creating 3D interactive and intuitive work instructions based on a standard open CAD format. 
Topic 2: CAD Ontology

CAD system is always very complicated and it contains a lot of knowledge aspects. In this research, CAD ontology will be developed and documented in detail. There are many potential usages for CAD ontology. This research focuses on ontology based CAD data transformation. 
Topic 3: CAD data transformation for Cloud and Mobile applications.
CAD data understanding, splitting, transformation and sharing is a big challenge for building cloud and mobile applications. This challenging issue will be tackled through studying CAD data modelling and crossing level of data abstraction. In this research, CAD data transformation for cloud and mobile applications will be investigated. 

Topic 4: Integrate CAD system with game system, e.g. Xbox.
To be defined.
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