odje -l &

53515 sLaULS o8 g 9

GPUkugs gous glo o)l gzl $lp Ghs gre gloSles

s Alie LSSl Glgie

Linear Algebra Operators for GPU Implementation of

Numerical Algorithms
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7 Conclusion

In this work, we have described a general framework for the im-
plementation of numerical simulation techniques on graphics hard-
ware. For this purpose, we have developed efficient internal layouts
for vectors and matrices. By considering matrices as a set of diag-
onal or column vectors and by representing vectors as 2D texture
maps, matrix-vector and vector-vector operations could be acceler-
ated considerably compared to software based approaches.

Our emphasis was on providing the building blocks for the de-
sign of general techniques of numerical computing. This is in con-
trast to existing approaches, where dedicated, mainly explicit solu-
tion methods have been proposed. In this respect, for the simulation
of particular phenomena some of these approaches might be supe-
rior to ours in terms of performance. On the other hand, our frame-
work offers the flexibility to implement arbitrary explicit or implicit
schemes, and it can thus be used in applications where larger step
sizes and stability are of particular interest. Furthermore, because
our internal matrix layout can benefit from the sparsity of columns
quite effectively, we do not expect our method to be significantly
slower compared to customized explicit schemes.
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