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● To develop a platform capable of running large ensembles 
of simulations with a suite of models

● To handle the complex and voluminous datasets generated
● To facilitate the evaluation and validation of the models 

and the use of higher resolution models.

Objectives

CONVERGENCE :
Project funded by french research agency (2014-2018)



● The methodology consists in developing an ensemble of generic 
elements needed by French climate models
● ensuring efficient and reliable execution of these models
● managing large volume and variety of data
● and allowing analysis and precise evaluation of the results

● Those generic elements will be open source and publicly 
available. The IPSL-CM and CNRM-CM climate models will 
make use of these elements that will constitute a national platform 
for climate modelling.

Strategy

http://icmc.ipsl.fr/index.php/icmc-models-2
http://www.cnrm-game.fr/spip.php?rubrique69&lang=en
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Next generation model performance

degree cores Year/day Mh/century

3 320 110 0,0077

1 1280 20 0,15

1 5120 55 0,22

½ 5120 10 1,2

½ 11520 18 1,5

½ 20480 28 1,8

¼ 20480 5 10

¼ 46080 8 14
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Courtesy Thomas Dubos LMD/IPSL 
and Yann Meurdesoif LSCE/IPSL



Objective : Having XIOS (XML IO Server) as our primary software to 
generate standardised data. Having a common piece of software to 
achieve this important task will have a lot of benefits on the long run 
(synergy speaking).

Effective Input/Output strategy : XIOS

Courtesy Yann Meurdesoif 
LSCE/IPSL



Configuration GYRE 1/12°
(4322x2882 grid points)

Time per iteration
 With Hourly Output

 Without Output

246 Go within 400 seconds
Equivalent to 51 To per day

Equivalent to 1.5 Po per month

16 Serveurs XIOS (1.5%)

32 Serveurs XIOS (3%)

64 Serveurs XIOS (6%)

XIOS under extreme I/O case

Courtesy Yann Meurdesoif 
(LSCE/IPSL) and Sébastien Masson 

(LOCEAN/IPSL)
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“the potential to interpret, compare and reuse climate 
information results is strongly related to the quality of their 
description” 

   But metadata alone won't get us there !

Computation useless if results cannot be stored/distributed/read

To keep in mind
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Coupled Model Intercomparison Project – CMIP5

International community under strong pressure

Model version set-up
Model runs

& data archiving 

2010-2011 Data archive ESGF

IPCC AR5
31/07/12

Paper subm
15/03/13

Paper accept

03/11
09/13
AR5

CMIP5/AR5 cycle

concept

2007

&   definition

2008-2009

CMIP5

Simulations

Data
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tuning
Initial State
Aerosols-Chemistry

CMIP5

SX9 up & running

Articles publication 
limit for IPCC WG1

Storage Change
at TGCCESGF Publication

ESGF

STOREDIR

DMFDIR

IDRIS

CMIP5 simulations at IPSL & “day to day” simulations
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TGCC computers and file system in a nutshell

curie
hybrid nodes

-q hybrid

curie
hybrid nodes

-q hybrid

curie
thin nodes
-q standard

curie
thin nodes
-q standard

curie
large nodes

-q xlarge

curie
large nodes

-q xlarge
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$HOME
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$CCCWORKDIR
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curie
front-end

curie
front-end

Computers

sources
small results IGCM_OUT : 

MONITORING/ATLAS

temporary REBUILD
IGCM_OUT :

 files to be packed
outputs of post-proc jobs

IGCM_OUT : Packed 
results

Output, Analyse SE and 
TS

Small precious files
Saved space 

File system

dods_cp

cp

ccc_hsm get

airain
front-end

airain
front-end

airain
nodes
airain
nodes

cpdods/workdods/work
dods_cp

Temporary 
space

Saved 
space

Non saved 
space

Space on 
tapes

computecompute

loginlogin

Visible from 
www

quotasquotas

quotasquotasquotasquotas

quotasquotas



16

Percentage of different tasks per jobs type at TGCC

Profiling and performance
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Percentage of different tasks family at TGCC

Percentage of different tasks family at IDRIS

Statistics for each elementary function on TGCC

Profiling and performance
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Big Data Landscape
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Interoperability in Earth Sciences



CM5AEH01 : 1850-2349



Why is it good to log « all around » ?



  

Rabbit MQ
http://www.rabbitmq.com/

Durable Message Queues
AMQP : Advanced Message Queue Protocol
Open source message broker

Robust
Powerful
surprisingly simple to use

Message Queues

http://www.rabbitmq.com/
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Performances



Synthesis is so important here also



d

Metrics Garden User Web Interface

Test Glecker like metrics on CMIP5 version of IPSL models

Metrics Garden



EU - IPSL, BADC, DKRZ
US - NOAA, NCAR, PCMDI



Experiment Simulation

Input: Coupling
Output: Data 

Model Model 

Requirement

1..* 

Conformance

0..* 

Software
Component

Name
Properties
Description
Coupling Framework

0..1 Parent

0..* Child

A climate simulation

WhatWhy How

http://earthsystemcog.org/projects/es-doc-models/



CIM

● The CIM is intentionally very general. It can be 
customized for particular user communities through the 
addition of specific Controlled Vocabularies. 

● A Controlled Vocabulary defines the content that can be 
used within a CIM document. For example, in the case of 
climate models, the CIM schema (structure) allows a 
ModelComponent to have a child ModelComponent. And 
each of those components can have “types.” 

● A CV is required to list the permitted types. For example, 
the CMIP5 CV allows an “atmosphere” model to have a 
child “advection” model, but not a child “ocean” model. 
Thus, in order to be valid a CIM document must conform 
both to the CIM schema and to a particular set of CVs.





● Discussion are crucial but slow with general purpose HPC centers

● Making good use of the overall HPC center is not trivial

– Critical for data intensive application like climate simulations

– Offload I/O

● You have a great model / you need at least a good “pilot”

● New generation of tools, supervision is crucial

● Be in a position to make good decision from torrent of data

– Turn data into information

● Several MQ Apps in developments to gather and make sense of all 
those metadata (performances, documentation)

● Be ready for CMIP6 to streamline “production phase”

Conclusion



Thank you for your attention

sebastien.denvil@ipsl.jussieu.fr

mailto:sebastien.denvil@ipsl.jussieu.fr
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