THE MODULAR EARTH SUBMODEL
SYSTEM (MESSY)

Long Lasting Interface Concept on Its Way into the Future
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MESSYy - Modular Earth Submodel System

https://www.messy-
interface.org/

> 20 partner institutes

Framework to couple
scientific codes to
numerical weather

prediction and climate

models
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MESSyY — a short introduction ‘#7
DLR

Modular Earth Submodel System

» modular design supports range of

applications, for example range of MESSy code structure

scales and operational modes = ECHAMI COSMO ll CESM!1 | CLaMSI ICON | DWARF |
= strict separation of process description - MECO(n)

from model infrastructure — * Modutr Earth Submodel System Infrastructure I
- SOftware engineered COde* SWITCH”CHANNEL TRACER | TIMER |IMPORT ||GRID|| ...

code hosted at gitlab.dkrz.de JIDEDED FD & 5D iD 2 Dlald &l
wiki in addition to manuals for I ;ﬁ ? ? Q QE&
submodels document the code ‘

*code organized in 4-layer structure, object oriented
approach (as far as possible), “operator splitting”
concept

SMIL
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MESSYy: range of applications

from local air quality modelling and

campaign forecasts to climate projections

from idealized setups, through quasi
chemistry-transport model mode and/or
setups with specified dynamics, to
chemistry-climate model setups with
coupled ocean
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ComIn/MESSy
natESM sprints

I function direct
I calls memory
I aCCesSsS
I
—
USE
MESSy BMIL
i%mp@;

executable
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ComIn/MESSy
natESM sprints

[ function direct
I calls memory
I acCess
I
—
USE
MESSy BMIL
i“%wj

executable

Kern and Hartung, DLR, natESM workshop, 18.02.2025

atESM

i DLR



ComIn/MESSy 4#7
nateSM s pl’l nts executable ” DLR

QT

[ funi:t;(l)lg direct .:patESM
memory eeoo
I ey < callbacks data
l access
' @it
_I m n-»
USE
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executable “”’sM
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MESSyY modifications and workarounds ‘#7
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Infrastructure/general:

pode ™™ = adapt CHANNEL to work with ComIn pointer wrapper
” N » access to local variables/routines
6:1“6 = MPI implementation
= convective tracer transport

Tracer Advection o
T Init:

Fast Physics = allocate tracer memory en bloc (number calculated

\ ] . .
= J during runtime)

_ dlow Physics = register new variables/tracers for restart

Z: ! ) = additional process tendencies

iL%E » masking of (processes over specific) regions
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Recipe to prepare software as Comln plugin ‘#7
DLR

Prepare code as shared library (unless using Python, where everything is easier).

2. Decide which entry points will be accessed and which data need to be added to
ICON (mainly tracers). From this point onwards descriptive data can be accessed.
This already defines the content of the primary constructor.

3. Decide which ICON data the plugin should access. In case of a larger/ more
complex plugin: decide how to associate existing data structures with those
provided by Comlin. This is a main component of the secondary constructor.

Associate routines registered to entry points with plugin routines.

5. Update ICON runsript (comin_nml section) to apply plugin (prepared as shared
library).
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Open questions, 4#7
requirements from Plugin-side DLR

Mainly from a subjective MESSy POV

» Should | develop a MESSy submodel or a Comin plugin?
= Additional (infrastructure) components provided from MESSy
= Comin interfaces for various programming languages

Enhanced restart requirements?

» Plan: introduce entry points, so plugins can call functions in specific cases (checkpointing,
restart)

Local loop variables
* Do your plugins need variables, not exposed via the ICON (global) variable lists?

= For MESSyY/Comin: code patches for ICON. If a variable is needed by several Comin
plugins: discussion with ICON developers, if it could be made available

* “Running plugins” in specific regions?
» “masking of regions” / workaround: overwriting ICON’s variable fields
= More requirements coming to mind?
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