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ABSTRACT 

Large-scale eigenvalue problems arise in wide variety of scientific and engineering applications such as 
nano-scale materials simulation, vibration analysis of automobiles, analysis of big data, etc. In such 
situation, high performance parallel eigensolver is strongly required to exploit distributed parallel 
computational environments. In this talk, we present a parallel eigensolver (SS method, [2]) for large-scale 
interior eigenvalue problems. This method has a good parallel scalability according to a hierarchical 
structure of the method. Typically, the method was applied to eigenproblems in large-scale nano 
simulations on the K-computer, and a remarkable result was obtained [1]. We also present parallel software 
for computing eigenvalues and corresponding eigenvectors in a given region or interval. This software is 
designed to incorporate with various applications as an acceleration engine. We illustrate the performance 
of the software with some numerical examples in large-scale NVH problems of vehicles on peta-scale 
parallel supercomputers. 
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