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The industrial simulation is observing a considerable increment in the size and complexity of
the problems. This trend demands more computational resource and also more robustness of
the algorithms. The first issue requires an efficient use of hardware and parallelization and the
latter can be address by embedded methods. In this work we present efficient parallel
algorithms for searching the embedded objects, assigning the in and out color, calculating the
distance function and interpolate variables.

The first part of the work is dedicated to the data structures which are used to find the
intersected elements and interpolating the results. The efficiency of the embedded method
depends highly to this selection especially when the structure moves and so the cut elements
and distances are changing.

In the second part the coloring algorithm which is used to define the inside and outside for the
embedded elements is described. This part is completed with the parallelization of the
method. The algorithm is based on ray casting [1] technique which is customized for using
with embedding methods and also especial cases like shells and memberanes.

Finally the calculation of the distance will be described. The proposed algorithm comes as an
extension to the coloring algorithm which propagates the exact distances through the fluid
while performing the ray casting process. In this way the algorithm reduces considerably its
computational task.
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