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Introduction Kokkos programming model

Kokkos [3] - C++ library from Trilinos [2] to provide
scientific and engineering codes with an intuitive
manycore performance portable programming model.

We believe that multicore-CPUs and manycore-accelerator devices, that promise
improvements in both runtime performance and energy consumption, are major
candidates to be used in the future HPC systems.

Nowadays, the Finite Element Method is actively used in diverse variety of
scientific and industry simulations, that require High Performance Computing
(HPC) technology. This poster presents our strategy for adapting Albany (Finite
Element Based architecture development environment) code for future
architecture, based on using a new Phalanx-Kokkos local field evaluation kernel
from Trilinos[1].

Albany

» Provides portability across manycore devices (Multicore CPU, NVidia GPU, Intel Xeon
Phi (potential: AMD Fusion) )
» Abstract data layout for non-trivial data structures
» Uses library approach:
» Maximize amount of user (application/library) code that can be compiled without
modification and run on these architectures
» Minimize amount of architecture-specific knowledge that a user is required to
have
» Performant: Portable user code performs as well as architecture-specific code

Main abstractions:
» Kokkos executes computational kernels in fine-grain data parallel within an Execution

Albany[2] — a finite element based application development < space.
@ ‘b‘-!y\ environment containing the "typical" building blocks, called » Computational kernels operate on multidimensional arrays (Kokkos::View) residing in
e “Albany evaluators”, needed for rapid deployment and Memory spaces.
/ Y . ’ . T P ploy » Kokkos provides these multidimensional arrays with polymorphic data layout, similar
: prototyping of analysis capabilities. to the Boost. MultiArray flexible storage ordering.
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Figure 2. Weak scalability graph for MPI+OpenMP
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