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Summary: We examine how parallel multigrid acceleration can be used to improve the eﬃciency of
two-dimensional compressible steady ﬂow calculations on unstructured meshes. We study two parallel
multigrid formulations. The ﬁrst one is based on the standard approach that relies on domain partitioning
for the parallel treatment of pre- and post-smoothing steps, whereas the coarse grid levels are visited
sequentially according to predeﬁned cycles (V-cycle, F-cycle or W-cycle). When adopting the standard
parallelization technique (i.e., intra-level parallelism based on domain partitioning), the usual drawback
is that, as the calculation in a given cycling strategy proceeds from the ﬁnest level to the coarsest ones,
the ratio between communication and calculation becomes worse resulting in a notable degradation of
the parallel eﬃciency. In order to improve this situation, the second formulation considered in this study
makes use of residual and correction ﬁltering techniques allowing a parallel treatment of various grid
levels. This leads to the notion of inter-level parallelism. We propose distributed memory parallel versions
of these two multigrid formulations, and evaluate them through numerical experiments that are performed
on a cluster of Pentium Pro computers interconnected via a 100 Mbit/s FastEthernet switch.
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