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Deploying EC-Earth

Steps to use a new system:

1. Deploy and run
2. Reproducibility
3. Performance, coupled and by component

(scalability)
4. Optimize coupled performance (balancing)
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Deployment of EC-Earth

e Create all the compilation and configuration files needed
o EC-Earth3 (OpenMPI and IntelMPI options):

sources/

platforms % bsc-marenostrum5-intel-intelmpi.xml

SVN portal

& bsc-marenostrum5-intel-openmpi.xml

¥ bsc-marenostrum5S-intelmpi.xml

runtime/classic/platforms

% bsc-marenostrumS-openmpi.xml

(5 bsc-marenostrum5.cfg.tmpl

o EC-Earth4 (only OpenMPI):

SMHI GitLab :
N B8 bsc-marenostrum5-intel+openmpi.yml
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EC-EARTH 3 Repro test

e Bit to bit reproducibility -> not achievable

e Target -> statistical reproducibility
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EC-EARTH 3 Repro test

e Bit to bit reproducibility -> not achievable
e Target -> statistical reproducibility

How to ensure it?

® 5 member - 20 year long ensemble
e Compare important variables with baseline reference

Massonnet, F., Ménégoz, M., Acosta, M., Yepes-Arbds, X., Exarchou, E., and Doblas-Reyes, F. J.: ‘)
\L_

:z;i':::pming Replicability of the EC-Earth3 Earth system model under a change in computing environment, Geosci. Model
Center Dev., 13, 1165-1178, https://doi.org/10.5194/amd-13-1165-2020, 2020.
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https://doi.org/10.5194/gmd-13-1165-2020

EC-EARTH 3 Repro test

Reichler-Kim normalized index
Symbols appear in red when ensemble distribution statistically differ according to a KS test, otherwise in blue
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Supercomputing Replicability of the EC-Earth3 Earth system model under a change in computing environment, Geosci. Model
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EC-Earth 3 Auto-Scalability

avh7_LOCAL_SETUP

v

aTh7_SYNCHRONIZE

® One experiment does

arn? REMOTE SETUP
O o 0 O O everything
arh?_159002m
a7h7_19900201_{c02_INI 47h7_19900201 _[c03_INI aTh7_13900201_104_INI ATHT_19900201_1e05_INI a7h7_19200201_te06_INI

¥ ¥

e Based on Lucia tool to

QO

Th7 189002
a’h? 19500231 102 1 SIM 2 army 19900201 103 1 3IM 3 ah/ 19500201 %04 1 SIM 4 a’h? 19500231 105 1 SIM S &/7h7 15900201 OB 1 SiM & a I

o o o o o automatically obtain data* for:
a7h7_19300201_(c02 2 SIM_2  27h7_19900201_(c03_2_SiM_3 aTh7_19600201 404 2 SIM 4 a7h7_19300201_(c05_2 S5 a7h7_15900201_cOS_2_SiM_6 :

o NEMO & IFS

O.

'h7 19900201 1ed2 POST LUCiAj.’r‘?r 15900201 103 POST_LUCIA 3 arh7 19500201 804 POST LUCIA 4 a7n7 19900201 105 PCST LUCIA 8707 19900201 1206 POST LOCIA 6

.1.

a7h7_SCALABILTY

o Individually & Coupled

*SYPD, CHPSY, coupling cost, wait time

Barcelona
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https://pypi.org/project/autosubmit/
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Coupled Scalability
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EC-Earth 4 (TL159L91-e0Orcal)
Coupled Scalability

SYPD CHSY
100 500 —
400 +
75 1 1
300
@) 50 4+ > il
o il
T
P © 200 +
25 - T
100 +
o +—+—t——t——t——t——t——t——t——t——t——f————f—— 0 -+———t—————————————————
0 112 224 336 448 560 672 784 B96 1008 1120 1232 1344 0 112 224 336 448 560 672
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EC-Earth 4 (TL159L91-e0Orcal)
Scalability by component

NEMO & OIFS scalability on MN5

== NEMO (eOrcal) == OIFS (TL159L91)

e 12433 ® Lucia provides the individual

scalability from a coupled run.
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EC-Earth 4 (TL159L91-e0Orcal)
Scalability by component
NEMO & OIFS scalability on MN5

== NEMO (eOrcal) == OIFS (TL159L91)
150 +

® OIFS - 444 processors ~ 81 SYPD
e NEMO - 222 processors ~ 87 SYPD
Expected Coupled SYPD: ~ 81 SYPD

12433 Similar OIFS & NEMO performance:
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EC-Earth 4 (TL159L91-e0Orcal)
Scalability by component

NEMO & OIFS scalability on MN5

SYPD

== NEMO (eOrcal) == OIFS (TL159L91)

20T 12433 Similar OIFS & NEMO performance:
® OIFS - 444 processors ~ 81 SYPD
e NEMO - 222 processors ~ 87 SYPD
100 4 Expected Coupled SYPD: ~ 81 SYPD
MNS5, results ~2 month later with same
configuration:
AWz NEMO - 88 SYPD & OIFS 73 SYPD
Obtained Coupled SYPD: ~ 71.9 SYPD
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EC-Earth 4 (TL159L91-e0Orcal)
Scalability by component

NEMO & OIFS scalability on MN5S

== NEMO (eOrcal) == OIFS (TL159L91)

T 124,33 Similar OIFS & NEMO performance:
® OIFS - 444 processors ~ 81 SYPD
e NEMO - 222 processors ~ 87 SYPD
100 + Expected Coupled SYPD: ~ 81 SYPD
g MNS5, results ~2 month later with same
2 configuration:
sz NEMO - 88 SYPD & OIFS 73 SYPD
Obtained Coupled SYPD: ~ 71.9 SYPD
0 —_— Why?
0 100 200 300 400 500 600 700 ® Coupling cost
e MNS5 state variability
Frokessors e Better balancing required
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Fine-tune components performance

run efficiently -> balance multiple components

Manual way -> back and forth runs analyzing results while

changing processors for each component
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Fine-tune components performance

run efficiently -> balance multiple components

Manual way -> back and forth runs analyzing results while

changing processors for each component

Automatize it -> create a workflow that does it -> Auto-LB
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Future Work

 Compare similar resolutions ECE3 vs ECE4 in MN5
* Compare MN4 vs MN5 with same ECE3 configuration
e Adapt auto-scalability and auto-lb to use them with ECE4

* Adapt reproducibility scripts to use them with ECE4
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Thank you
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