
the chunk size is set to 1 to distribute the workload across as many GPU threads as possible. To simplify the calling interfaces,

Omega functors store as member variables the static data needs to implement their operation, such as mesh connectivity or265

geometry information. Variable input data are passed as arguments.

To give a concrete example, a functor that implements the kinetic energy gradient tendency term is shown in Figure 3. Its

constructor takes a pointer to the HorzMesh object so that the functor can store pointers to the CellsOnEdge connectivity

array and the DcEdge geometry array. The operator() implements the kinetic energy gradient computation for the edge

index IEdge and over the range [KChunk * VecLength, KChunk * VecLength + VecLength) of vertical levels. This

class KEGradOnEdge {

public:

bool Enabled;

/// constructor

KEGradOnEdge(const HorzMesh *Mesh)

: CellsOnEdge(Mesh->CellsOnEdge), DcEdge(Mesh->DcEdge) {}

/// The functor takes edge index, vertical chunk index, and kinetic energy

/// array as inputs, outputs the tendency array

KOKKOS_FUNCTION void operator()(const Array2DReal &Tend, I4 IEdge, I4 KChunk,

const Array2DReal &KECell) const {

const I4 KStart = KChunk * VecLength;

const I4 JCell0 = CellsOnEdge(IEdge, 0);

const I4 JCell1 = CellsOnEdge(IEdge, 1);

const Real InvDcEdge = 1._Real / DcEdge(IEdge);

for (int KVec = 0; KVec < VecLength; ++KVec) {

const I4 K = KStart + KVec;

Tend(IEdge, K) -= (KECell(JCell1, K) - KECell(JCell0, K)) * InvDcEdge;

}

}

private:

Array2DI4 CellsOnEdge;

Array1DReal DcEdge;

};

Figure 3. Kinetic energy gradient functor in Omega.
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