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ABSTRACT 
 
Pursuing the higher performance of turbulent flow simulations becomes much more 
important as the simulations at high Reynolds number needs huge computing resources, 
where the memory and computing cost scale with Re3 and Re4, respectively[1]. In this 
presentation. We will discuss the performance of our in-house turbulent flow simulation 
solver on the large-scale manycore cluster, Nurion at Korea Institute of Science and 
Technology Information (KISTI), which consists of 8,305 nodes of Intel Xeon Phi manycore 
processors. Single node performance is firstly tuned for manycore architecture, changing 
original arrays to vectorization-friendly forms and adopting hybrid parallelization with MPI 
and OpenMP simultaneously[2]. Multi-node parallelization is achieved by two-dimensional 
domain decomposition adopting various communication optimization scheme, such as non-
blocking communication, derived data type, communicator split, and etc. The results of 
performance benchmark will be presented with the comparison of Tachyon-II at KISTI and 
Titan at Oak Ridge National Lab. Much efforts are being made to enhancing parallel 
performance toward exascale computing, improving the performance of tri-diagonal matrix 
algorithm using parallel local reduction[3] and optimizing the Poisson solver with a conjugate 
gradient solver instead of current direct FFT solver.  
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