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e Introduction (Daan)

e On source-to-source translation tools (Erwan)
e On FieldAPI (Judicaél)

e On APL_AROME refactoring (Rolf)

e On ALARO porting status (Daan)

e Discussion (everyone)




Reminder: GPU porting strategy

Following (and relying on!) developments by MeteoFrance and
ECMWEF

3 key ingredients

e usage of “smart” (i.e. GPU-aware) structures to handle data
transfers between CPU and GPU

e Using source-to-source translation tools to generate GPU-code
from CPU-code

e Using highly-optimized platform-specific libraries when available
(e.g. FFT, BLAS)




Effect on code

Relatively big code changes in preparation of GPU porting of the model:

updated coding norms to satisfy source-to-source translation tools
encapsulation of data in FieldAPI structures
restructuring of physics (APL_ARPEGE, APL_ALARO, APL_AROME)

usage of fypp files to avoid boilerplate code

trend towards externalising packages (e.g. fiat, field_api, ectrans, phyex)




... over to specialists on these topics
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Status of porting ALARO to GPUs




ynamics refactoring

Dynamics (at least settings used in ALARO configuration) have been
refactored and ported with (for now, fxtran) source-to-source
translation R
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ALARO physics refactoring and porting

ALARO physics have been refactored and ported with
source-to-source translation

mf_phys mt_phys parallel
mf_phys_prep mf phys prep parallel
mf_phys_init mf_phys init parallel
apl_alaro apl_alaro parallel
pphinp cpphinp openacc.

mf_phys_fpl_part1
mf_phys_save_phsurf_parcl
apipar_init

apl_alaro_init

suozon
apl_alaro_correct_aneg

acsolw
apl_alaro_surface_init
actkenmt

acrizpr
actkecls
apl_alaro_mixing
acciph

acmixienz
acmixelen

acnpart
acnpart_cloud_cover
rt_cony_base_top
apl_alaro_radiation
radaer

acraneb_solvt3
acraneb_coefs
acraneb_solus
mean_rad_temp
cveg

a
apl_alaro_turbulence
acptie

acptkes
acdifvl

tridifvl
arp_ground_param
acdifv2

acdifv3

mf_phys_mocon
cptend_new
cputay_aplpar_expl
acctndd
cputay0

mf phys fpl partl parallel
mf phys save phsurf_partl_parallel
it openacc.

apl_alaro init_parallel
suozon openacc
apl_alaro_correct_aneg_parallel
actasat openacc
acsol_openacc
acsolw openacc
apl_alaro_surface init_parallel
a

acri2pr openacc
actkecls openacc
apl_alaro_mixing_paraliel

acmrip_openacc
acscctr openace
acrif2pr openace
oefk openacc
acnebcond openacc
acnebn openacc
acnebxrs_openacc
acnpart openacc
acnpart cloud cover openacc
conv base top_openacc
apl_alaro radiation parallel
ra

acraneb2_openacc
acraneb transs openacc
acraneb transt openacc
ac cloud model2 openacc
acraneb solvt openacc

acraneb coeft openacc
acraneb solvtl openacc
acraneb solvt3 openacc

acraneb coefs openacc
acraneb solvs_openacc

mean rad temp_openacc

acveq openacc

apl_alaro turbulence parallel

acptkes openacc
acdifv openacc
tridifv1 openacc

acdifv3 openacc
actgsats openacc
‘accdev openacc
apimphys_openacc
acacon openacc
accoll openacc
acevmel_openacc

acdrov openacc
acdrme openacc
aci acc

PRwetpoint openacc:
dprecips openacc

mf phys mocon parallel
cptend new openacc
cputay aplpar expl parallel

cputay0 parallel

_PARALLEL routines

_OPENACC routines

Manually ported
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Dynamical core

Spectral transform

Manual, OpenACC/OpenMP

Gridpoint dynamics FIELD API + Loki/Fxtran

Semi-Lagrangian

FIELD API + Loki/Fxtran

Spectral solver

FIELD API + Manual (for now)

LBCs

Physics

ACRANEB2

FIELD API + Loki/Fxtran

APLMPHYS

FIELD API + Loki/Fxtran

TOUCANS

FIELD API + Loki/Fxtran

3MT

SURFEX

EPS model

SPP (MF)

To be tested

To be tested

Stand-alone ready

Diagnostics/IO

DDH

10 (MF)

Demonstrated Working on it

External issues

Not started yet




Example: ALARO ONARDO HPC

Profile of a few timesteps (ALARO on a toy domain) on Leonardo HPC

CPU usage:

mostly idle
| | - |

I

1 - wh ol IL =l LlamB s 15 ™ SO
GPU usage: oo & S O A
quite busy

CPU-GPU
transfers:
To be
optimized
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Example: ALARC ARDO HPC

CPU GPU GPU GPU GPU
Spectral transforms Radiation ~ Turbulence  Advection  Lateral boundary
+ Helmholz solver scheme scheme scheme conditions

Laldlal “.i o L 0L IRNI | g
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Further developments:
e Integration of refactored Semi-Implicit to have full ALARO timestep on GPU
e Porting of PHYEX parameterizations
e Refactoring/porting of other parts of the model: SPP, DDH, ...?

Consolidation:
e (refactored gridpoint dynamics, semi-Lagrangian, LBCs, ALARO physics,
(HARMONIE-)AROME physics entering CY50T1)
e (testing GPU build with ial-bundle/cmake: done)
e Integration of source-to-source translation in build system
Documentation and training material




Discussion topics

Code evolution (not only) due to refactoring: remarks, comments?

Documentation and training on code refactoring: best format? Tutorial?
Guidelines for developers? Webinar?

Integration in build system (pending move from fxtran to loki?) and Davai

2?7




