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Is dit de eerste masterproef in het bedrijf  in samenwerking met onze opleiding? Ja
Is er in het bedrijf inhoudelijke en technische begeleiding mogelijk ? Ja
Titel van het project
Software optimization and parallelization techniques applied to vibro-acoustic solvers

Doelstelling van het project
Study of various code optimization and parallelization techniques and apply them to our vibro-acoustic solver.
Bestaande situatie en probleemstelling
LMS International is the market leader in finite element and boundary element vibro-acoustic simulation techniques. To strengthen this position we want to make sure to be up-to-date with the latest technologies. The purpose of this master thesis is to acquire this a better understanding of these technologies and test them on our vibro-acoustic solvers.
Technologieën die aan bod kunnen komen
· Code optimization techniques

· Cache usage optimization

· Compiler intrinsics
· Expression templates

· bottleneck identification 

· Micro-architectures

· Multi-Processing (MPI)
· Multi-Threading (OpenMP, Threading building blocks, etc...)
· Massive Multi-Threading (OpenCL) 

· Hibrid Multi-threading-Multi-processing
· NUMA awareness
· Thread pinning

· ...
Omschrijving van de opdracht (± ½ pagina)
To strengthen our market leadership in vibro-acoustic solver using finite element and boundary element models we are re-investing into our vibro-acoustic solvers. These solvers were mainly written years ago and mostly by people with no background in computer science. Most of the code is written in Fortran however but C++ is used for our latest iterative solver part. Other code can be converted to C++ as well. For parallelization only multi-processing is implemented at the moment but it should be extended to an hybrid approach to use multi threading on multi core cpu's and multi-processing between systems.
Today we want to rework the most important parts of this code to make better use the computer infrastructures of today and tomorrow. To do this we need a good understanding of these changes and the benefits we can expect form various techniques. The focus is two folded. First the optimization of the sequential program by applying for example blocking techniques for better cache usage and secondly by taking advantage of several cores more efficiently. 
The thesis student can help us with this by testing several optimization techniques and implementing multi-threading. The student will need to experiment with several setups to get a better understanding of the impact of several techniques like hybrid multi-threading-multi-processing, NUMA aware optimizations, thread pinning, etc... At the and all the acquired knowledge need to be documented. 
Mogelijke uitbreidingen en opties
