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Abstract The Stencil computation, i.e. the structured grid computing, is a very common kind of loop
nesting algorithm in scientific and engineering applications. The exhaustively studied tiling method is
of great effectiveness as one of the transformation techniques to exploit the data locality and
parallelism of Stencil computations. However, the state-of-the-art work of tiling often uniformly
handles different Stencil shapes. We first present a concept called natural block to identify the
difference between the star and box Stencils. Then we propose a new two-level tessellation scheme for
star Stencils, where the natural block, as well as its successive blocks can tessellate the spatial space
and their extensions along the time dimension are able to form a tessellation of the iteration space.
Furthermore, a novel implementation technique called double updating is developed for star Stencils
specifically, which updates each element twice continuously and improves the in-core data reuse
pattern. In addition, we adopt coarsening and block reuse to enhance the parallelization performance.
Theoretical analysis shows that our scheme achieves a better cache complexity than existing methods
such as Girih and Pluto. The experiments on performance and bandwidth are conducted on a multicore

system. The results demonstrate the effectiveness of our approach.
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