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Heterogeneous (or hybrid) computing platforms have become powerful HPC solu-
tions, which could be applied to a wide range of application domains. The utiliza-
tion of a general-purpose CPUs together with specialized computing devices (e.g.,
Intel Xeon Phi, GPU or FPGA) in many cases allow accelerating the applications
significantly, as well as increasing the performance per Watt ratio. However, there
is still an open issue as to how scientific applications can efficiently exploit the
computing resources of hybrid platforms with accelerators.

In our previous works, we proposed a method for porting and optimizing real-
life scientific application for solidification modeling to computing platforms con-
taining Intel MIC accelerators. The proposed approach considers not only over-
lapping computations with data movements, but also optimization of utilization
of computing devices, including cores/threads and vector processing units. As a
result, using the parallel resources of two Intel Xeon CPUs and two Intel based
coprocessors, the developed approach allowed us to execute the whole application
more than 10 times faster than the original parallel version running on two CPUs.

In this work, we take up the challenge of exploration of OpenCL hybrid pro-
gramming model by adapting the proposed approach to hybrid platform with GPU
accelerators. Particularly, we prove that the proposed methodology can be suc-
cessfully applied for CPU-GPU platforms, in a relatively straightforward way.The
main goal of this work is to take advantage of all computing resources including
CPUs and GPUs for achieving desired high performance of computation. We
present preliminary performance results obtained for various configurations of
computing resources. In particular, we explore the performance of executing the
optimized code of the solidification modelling applications on the hybrid platform
consisting of two 18-core Intel Xeon CPUs (with Haswell architecture) and two
NVIDIA K80 GPUs. The proposed methodology definitely improve the efficiency
of studied application accelerating its execution when using all CPUs and GPUs
resources.
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