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Abstract
Since 2006, the world’s largest integral-equation problems in computational
electromagnetics have been solved at Bilkent University Computational Electromagnetics
Research Center (BiLCEM). Most recently, breaking the latest world record actually required
the solution of 85,000,000x85,000,000 dense matrix equations! This achievement is an
outcome of long and focused multidisciplinary study involving physical understanding of
electromagnetics problems, advanced mathematical methods for integral equations, fast
solution algorithms for electromagnetic problems, iterative methods for linear algebra,
advanced preconditioners for iterative methods, novel parallelization strategies (computer
science), and constructing parallel clusters (computer architecture).
In this seminar, following a general introduction to our work in computational
electromagnetics, we will continue to present fast and accurate solutions of large-scale
electromagnetic modeling problems involving three-dimensional geometries with arbitrary
shapes using the multilevel fast multipole algorithm (MLFMA). With an efficient
parallelization of MLFMA, a wide variety of important real-life application problems that are
discretized with tens of millions of unknowns are solved on clusters of computers built at
BiLCEM, such as the 16-core, 32-core, 64-core and 128-core clusters with dual-core AMD
Opteron and quad-core Intel Xeon processors interconnected via fast networks.
This seminar is presented by the Turkey Section of the Institute of Electrical and Electronics Engineers, Inc.,
(IEEE). For more information, please contact Özlem Aydın Çivi, Middle East Technical University, Dept. of
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