
Field

@program @field_operator @scan_operator

k+1 k-1
@program(backend=...)

def program1(inp1: AnyField, out1: AnyField, out2: AnyField):

operator1(inp1, out=out1)

operator2(inp1, out=out2)

...

@field_operator

def edge_average(vertex_field: Field[[Vertex], float])

-> Field[[Edge], float]:

return 0.5*(vertex_field(E2V[0])+vertex_field(E2V[1]))

@scan_operator(axis=KDim, forward=True, init=0.0)

def simple_scan_operator(

carry: float, current_value: float

) -> float:

return carry + current_value

simple_scan_operator(inp_field, out=out)

↦

↦

Field[[Vertex], float]

vertex_field(E2V[0])

neighbor_sum(flux(V2E), axis=V2EDim)

@field_operator

def laplap(u: Field[[I, J], float]) -> Field[[I, J], float]:

return lap(lap(u))

•

•

•

•

•

•

@field_operator

def upstream_flux(

rho: Field[[Vertex], float],

vel: tuple[Field[[Edge], float], Field[[Edge], float]],

dual_face_normal: tuple[Field[[Edge], float], Field[[Edge], float]],

dual_face_length: Field[[Edge], float]

) -> Field[[Edge], float]:

normal_velocity = vel[0] * dual_face_normal[0] \

+ vel[1] * dual_face_normal[1]

return where(normal_velocity > 0.0, rho(E2V[0]), rho(E2V[1])) \

* normal_velocity * dual_face_length

@field_operator

def advection_scheme_upwind(

rho: Field[[Vertex], float],

dt: float,

vel: tuple[Field[[Vertex], float], Field[[Vertex], float]],

vol: Field[[Vertex], float],

dual_face_orientation: Field[[Vertex, V2EDim], float],

dual_face_normal: tuple[Field[[Edge], float], Field[[Edge], float]],

dual_face_length: Field[[Edge], float]

) -> Field[[Vertex], float]:

flux = upwind_flux(rho, vel, dual_face_normal, dual_face_length)

return rho - (dt / vol) * neighbor_sum(

flux(V2E) * dual_face_orientation, axis=V2EDim)

https://confluence.ecmwf.int/display/ATLAS
https://www.dwd.de/EN/research/weatherforecasting/num_modelling/01_num_weather_prediction_modells/icon_description.html
https://github.com/GridTools/gt4py
https://github.com/spcl/dace
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