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Introduction

Computer simulation of electromagnetic phenomena 1s an
indispensable tool for engineering applications. The solution of
many high-fidelity, large-scale, real-world problems 1s beyond the
capabilities of conventional methods. The evolution of high-
performance computing provides a natural set of tools with which to
solve many physical problems.

In this work, we address the solution of real-world electromagnetic
problems that face three unique challenges: geometrical complexity
for high-fidelity modeling, computational complexity in multi-scale
simulation, and time complexity for extreme-scale computing.
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Fig. 2) UAV model

Technical Contributions

Primary Ingredients:

1. Geometry-aware discontinuous Galerkin BEM
Geometry-based IE domain decomposition method
Optimized matrix compression
Local direct solver
Adaptive, paralel IE algorithms
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Conclusions & Future Work

We have presented a scalable, convergent geometry-aware domain
decomposition method for real-world electromagnetic problems.
This method 1s capable of solving complex, from a materials, multi-,
and extreme-scale standpoints, real-world engineering problems.

Furthermore, the framework presented has been designed from start
to finish with parallelism 1n mind. Future work will involve the
following 1tems:

* In-situ load balancing

* Cloud computing

* Real-world engineering problem with 4 billion DOFs
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