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ABSTRACT:  We are developing an open-source framework for simulation of large-scale porous media systems in support of several projects at The University of Alabama. This framework, which we call nSpyres (pronounced “inspires”), is based on the Python programming language, and makes substantial use of numerical and visualization packages that are freely available and are easy to install on multiple platforms (not Android, but almost any other major OS). Algorithms are tested in vectorized Python and then performance profiled. Key bottlenecks are identified, and these portions are rewritten in (usually) C and hooked to the framework. The performance routines are usually written to take advantage of specific hardware, but the routines may substantially improve performance even without specific hardware optimizations. The formulation used for the framework (in particular the operator splits) allows for substantial flexibility in specific physical processes modeled, and promote high levels of parallelism. In addition to nSpyres, we have also developed a productivity environment to make it easy to interact with source data and simulation results.
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