Project 1:
 High Performance Computing (HPC)
As part of a successful PhD project, a computer model, originally written in c++, has been modified using MPI  to run in parallel on a 256 node HPC cluster.

We require a student to investigate further applications of the MPI ( message passing interface that is an industry standard set of functions)  .  The student would be required to take an exisiting C++ computer code and investigate different ways of using MPI commands to achieve the fastest execution speed.  The hardware to be used will include the HPC cluster in the Faculty and also the Computer Network lab that has a test environment installed. 

HPC is a significant growth area in the Computing Industry, since it relies on ubiquitous( commonly available) hardware and either Windows Server or LINUX operating systems.  

Our HPC uses the Microsoft environment, but the student may wish to investigate and compare the  Microsoft and LINUX environments .  It could well be that the LINUX investigation is a separate project for a second student. 
The end product will be a complete MPI version of the existing code, that has been generated as a result of a full investigation of the MPI options with associated execution timings on the HPC cluster.  One example of the investigation could be how best to share the data amongst quad cores on a ‘blade’. This could be done with either MPI or OpenMP.

Project 2: 
Network traffic analysis 
Associated with Project 1 is a separate project that considers  the analysis of data flow across a network when MPI coded programs are executed over an Ethernet network. Network analysis tools such Wireshark  could be used to understand how data bottlenecks can arise when the master node shares and collects large datasets from  the slave nodes in a networked compute cluster.  
The end result from this project would be an efficiency analysis of implementing an existing MPI code , written in C++, and running on either/both a Microsoft Windows Server or LINUX environment.

Project 3:
Legacy Systems Development
Software re-engineering and the application of software reverse engineering techniques are being continually presented as an alternative to new development from first principles.  Is this a serious alternative for legacy systems development or is it  merely an idealistic approach to new development?  

This project will be focused upon investigating the underlying issues and practices related to the development of legacy systems and the re-engineering approach to the development of software for the implementation of such systems. Its conclusion will be based upon research undertaken into these concepts and as to the usage of such approaches/practices in software development throughout the UK (or may be focused upon projects in South Wales if sufficient samples could be demonstrated).  The project will not require the development of such systems.
