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Scientists use Earth Simulation programs to: * Many Earth Simulation programs use grids that consist of sets ' Input Data
Predict change in the weather and climate of regular grids connected in an irregular fashion __ ortran B T
Gain insight into how weather and climate works e We call this class Semi-Regular Fortran Debug path  Compiler 2
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v, Into a finite number of cells
RN . o £ BACON ISTFC CRAY
, @%ﬁ{;'A StenC” COmpUtaUOn Iterates Nis=s==dl - Iz;jj :M BR @ Stencil from CGPOP = GridLib GridGen ¢ Stencil from CGPOP  H GridLib GridGen
@,‘»js through each cell and updates i s % % llllll LT T | ks aml o T .
el b gég it using values from surrounding S s LLILL | aady [ eeeedl > e
_ ’:- 5 ~s»,'3€f’ CE”S. — g 150 2400
300 L v : - 230
4, g 100 - =
SN R ,;‘.'_;;,,4 = o ! - 200 — —
“. .. For example: to update the red e SESES . . L ' . - . . s 5 o
BT .p , P ] | After data 1s structured into a grid 1t 0 - 102 -——4& 08 4 &
cell a combination of values from the i %ﬁ? % < blocked and distributed to ) o 16 0 25 s0 75 100 125
blue cells is used e T MP Ranks
= [ < || ¥ | processors.
Code for grid structure impacts the stencil code. The code is L * Experiments are with CGPOP stencil on a Dipole grid
further complicated when it to be run on a parallel machine and . .
sotimized P P g | e« Baconis: a 16 core, 2.13 GHz, XeonE7 machine
P ' : )  Bacon experiments ran for 100 iterations on a 3600 x 3600
grid
p 2 | Define grid : :
call sugrid_new(sgl, N, M) * TheISTEC Cray is: A Cray XTém with 1248 cores across 52
L ) call sugrid_new(sgZ, N, M) nodes, 24 cores per node
call grid_new(g) * |STEC Cray results ran for 1000 iterations on 10800 x 10800
Loop { call grid_placeAdjacentWE(g, sgl, sg2) ”
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, call distribution_new_blocked(dist, g, 100, 100)
call data_new_from_file(data_in, “input.dat”, g, dist)
| Apply stencil @
Stencil and communication code is commonly impacted by data_out = data_apply(data_in, fourPtAvg)
grid structure and parallelization details. real function fourPtAvaCA, 1. ) N
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