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Abstract： 

There are a lot of challenges Computational Science and Engineering 

and High-Performance Computing are confronted with, many of 

them being of “Multi-X” type: multi-physics problems, multi-scale 

models, multi-level algorithms, or multi-core systems are just some 

prominent representatives. Moreover, multi-dimensionality has 

become an issue, since multi-dimensional problems have become 

accessible to numerical approaches, where formerly Monte Carlo 

methods or informatics-based techniques such as neural networks 

were the dominant males. High-dimensional numerical quadrature, 

stochastic moments, computational finance, optimization, parameter 

identification, and classification provide nice examples for the 

increasing relevance of higher dimensionalities in a computational 

context.  

The crucial roadblock to overcome for higher dimensionalities is the 

so-called curse of dimensionality, expressing the exponential increase 

of degrees of freedom with growing dimensionality (O(Nd) 

characteristics). Sparse grids, introduced in 1990, are one of the 

success stories in discretization beyond a continuum mechanics 

horizon. The talk will give an overview of sparse grid methods, 

existing variants, and current application scenarios. 
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