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Computationalsimulationcodesbasedon a structuredmeshusually takeadvantageof the mesh
structureto minimize storageandmanipulationof meshdata. For example,in finite difference
and structuredfinite elementapplications,elementconnectivity is inferred from a structured
hexahedralmesh. However,although“unstructured”hexahedralmeshestypically havea great
dealof structuredandsemi-structuredportions,this structureis seldomexploited. Furthermore,
the mixing of structuredandunstructuredmeshin thesamemodel,andthe meshingof complex
geometry,makes it difficult or impossible to always reduce mesh blocks to 4- or 6-sided
structured regions in 2d or 3d, respectively.

We describea meshdatabasestorageschemefor unstructuredhexahedralmesheswhich takes
advantageof structuredportionsof themesh. This approachusestransformationssimilar to those
usedin geometricmodelingto facilitate themappingof meshregionsto higherdimensionsandto
allow the sharingof structuredinterfacemeshes. Using this transformationschememinimizes
duplicationof interfacemeshdataandsimplifies the placementof a given interfacemeshin the
parameter space of a higher-dimensional entity it bounds. 

The implementation of this storage approach in the Sandia Mesh DataBase (MDB)[1] is described.
MDB has beenintegratedinto the SandiaCUBIT meshgenerationtoolkit[2] and the VERDE
meshverification code[3]. We quantify the savingsin both memoryfor storageof the meshas
well ascpu time savedin themanipulationof themesh. We concludeby discussingextensionof
thesetechniquesto h-adaptedstructuredmeshandto the storageof semi-structuredmesheslike
those generated using sweeping-type algorithms.

[1] MDB, the Sandia Mesh DataBase Component, http://endo.sandia.gov/cubit/mdb.htm.
[2] T. D. Blackeret al., 'CUBIT meshgenerationenvironment,Vol. 1: User'smanual',SAND94-
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