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leM e=1:

Given the mesh metric eld de ned over the domairg,

local mesh modi cation is applied to yield the desired &noic mesh. Mesh modi cation

In the parallel extension ofdlgerithm, edges that are on
operators include entity (i) split, (ii) collapse, (iii)awand (iv) reposition. To make an
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the mesh adaptation procedure is based on metric tensors
we search to generate anit mesh a mesh such that all its edge$as a

R
diag( 1; 2; 3), R the eigenvector matrix ang the eigenvalues i
The eigenvectors & are the directions wished for the mesh edges and its eigentiagirs

sizes.

Methods in Applied Mechanics and Engineerin@003. in preparation.

perform appropriate mesh modi cations so that local medibefter satisfy the mesh
Polytechnic Institute, August, 2003.

size eld;
repeat above steps until the mesh size eld is satis ed tacaaptable degree.

Since it is not possible to ensure that all mesh edges exraattyr the requested lengths

the goal of mesh modi cations is to make the transformedhafcall mesh edges fall into
an interval close to one. Particularly, we choose intebu&allf4] in the examples which is

identify those mesh entities not satisfying the mesh slde e
large enough to avoid oscillations [1, 2].
[1] X. Li. Mesh Modi cation Procedures for General 3-D Non-manifold Dmains PhD thesis, Rensselear

[2] X. Li, M.S. Shephard, and M.W. Beall. 3-d anisotropidciradaptation by mesh modi cation€omputer

generation. Most of today's nite element solvers are wgria parallel. They are able to
scale reasonably when they are run on distributed memateidu Mesh adaptation shoulo

therefore also be used in parallel.
We propose a parallel mesh adaptation procedure that makeofuan existing serial

mesh adaptation algorithm.
The advantage of the approach is its simplicity. Yet, desgithe very naive nature of the

principle, we are able to produce very large meshes thatefiradapted.e. that respect
well a given metric eld. Moreover, a reasonable scalinghbtased up to 64 processors.

given mesh satisfying the given mesh size eld by mesh modns, we take philosophy as

Inter-processor boundaries are frazenare left unchanged during the iteration. At the en
follows:

of the Iiteration, the elements that are situated at intevgmssor boundaries are migrated

Extending mesh adaptation algorithms to parallel is a tetend in the eld of mesh

metric IS a symetric de nite positive matrix:
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Metric de nition:

Unit mesh:

length equal (or close) to oneMh:
Mesh adaptation procedure:
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