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= CERFACS

“DARE

Current Situation: Climate Domain

Data available for scientific analysis: a very large trend
 Limitations in data access means limitations in data

analytics and scientific results

Download locally then Analyze:

A workflow that cannot be sustained
e Climate researchers
* Impact researchers

Derived datal/tools for
hon-specialists

—Increasingly untenable
burden on users

No of
users

IPCC FAR 1990
IPCC SAR 1995
IPCC TAR 2001
IPCC AR4 2007

IPCC AR5 Projected
Desirable situation?

del outputs for
alist analysis

Requests by
"niche" users

L} | ] | | | | |
B KB MB GB B PB EB ZB YB
100 103 106 109 1012 1013 1018 1021 1024
Data storage requirements (log scale) SYKE
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= CERFACS i ARE
Motivations

» Provide climate projections data to climate =:5nes (© covms amie mosr o Y ——
change impact researchers, facilitators, ' ——
p raCt it i O n e rS Search | Catalogs | Explore your own catalogs or files | Map &Plot | Processing

Filters
. . . . . Parame Frequency (14) Experiment (160, Dol
Ease access with better intuitive interfaces

Provide more common data formats “

. Coupled Model Coordinated Regional nal-to-decadal climate Climate Informati ion
) In(ercomparison Project Climate Downscallng Predicnon for the Platform for Coper:
enerate taliored proaucts 1rom aata P boer prnentof uropean

e Data discovery Downscaling Documentation

periment improvem f Europ
Long term glo b | climate Long term regional climate Climate Services
. change runs change runs
p ro C eSS I n g WO rkfl OWS CMIPS project page CORDEX project page SPECS project page CLIPC project page

Selected filters
none

http://climated4impact.eu
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= CERFACS = Lipe DOARE
Climate Data Distribution: ESGF

is-enes /u’
I — I

&) Deployment [-13l>
Peer Groups Peer Group Map B
ESGF Data Nodes 2015: L Fome] | ane | sl

b 40 W0r|dWIde 822232:::2

- 18 in Europe G et

0 esgf-test

(coordinated in IS-ENES) @ easet

'.»b Legenda

South NS o 8 ] 5
GOOSIC Lp,arw;yjﬂlb 6 4 bedin | Fehlerbei Google Maps
Hosts List [Reference date 06-06-2014 13:37] (¥}
s

Host Name Alias City Node Type Software Version Software Release

esgf.nces.nasa.gov 169.154.146.154 Huntsville Compute Idp Index Data v0.0.0-devel Flatbush -

esgf-node.ipsl.fr 134.157.176.115 Paris Compute Idp Index Data v1.5.0-brower_park-release-2-gfad439c-master brower_park C]

esg-datanode.jpl.nasa.gov  137.78.210.36 Sylmar Compute Idp Index Data v1.6.0-3-939599da-devel brower_park

pemdiil.linl.gov 198.128.245.161 Livermore Compute Idp Index Data v1.6. 1-bushwick_myrtle-release-devel bushwick_myrtle

pemdiS. linl.gov 198.128.245.159 Livermore Compute Idp Index Data v1.5.0-brower_park-release-master brower_park

esgdata.gfdl.noaa.gov 140.208.31.117 Princeton Compute Idp Index Data v1.5.0-brower_park-release-3-g9alc6de-master brower_park
|esafindex1.ceda.ac.uk  130.246.142.222 I Comnute Tdn Tndex Data v1.5.0-h rk-rel 3-n9aNcAd: ter hrower nark 2
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= CERFACS “DARE
European Landscape & Components

ESGF CWT

ESGF Computing Nodes: CWT API

¢ Goal: perform data analysis near the data storage

= Better data access s,

COMING ALONG,
= Move away from the download/analyze workflow HosKINS? [

© D.Fletcher for CloudTweaks.com
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= CERFACS

“DARE

European Landscape & Components

|
EUDAT CDI B2 Service Suite
» Integrated B2 Services

» B2ACCESS: Common AAI

» Interface between EUDAT B2 Services and
Communities infrastructures, such as Climate

» Prototype Workflow Service: GEF (Generic Execution
Framework)

EUDAT

Data
ﬁ Metadata
. mm) AAI

A

L

L/

B2DROP

Secure data
exchange

1

B2ACCESS

Identity & Authorisation

s

v

BZ2HANDLE

PID Management

Identification, Integrity, Authenticity

1 !

B2SAFE B2STAGE

Policy-based data Dynamic replication

management for processing
:--
\
B2SHARE

ll
-l
l
—
Store and publish -
research data

g ; Exterr
- repos
catalo,

B2FIND

Aggregated metadata
inventory

1
=

L7/

]

/I/

Network of trust
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= CERFACS “DARE
European Landscape & Components

EGI

Registered Users: 21714 VOs: 233
LCPUs: 470,000 Disk: 143PB Tape: 138PB
Jobs: 1.62 million/day

EGI: European Grid Infrastructure
» Computing Power (FedCloud)

» VM Based

» Resource EndPoints: #Cores ,{

#RAM #Linux "

} Sto rage | Resource | EGI-InSPIRE & EGI Council memb;rs 319
Centres | ncluding integrated RPs 351

» Disk & Tape Countries | EGI-InSPIRE & EGI Council members | 42

Including integrated RPs 54
L

Integrated EGI-InSPIRE Partners and EGI Council Members

External Resource Providers (integrated)

Peer Resource Providers

24 countries
1 coordinating organization — EGl.eu
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= CERFACS “DARE
European Landscape & Components

EUDAT GEF & EGI

computational resource GEF components

-
|
|
|

(Docker image with metadata))

(but essential)

ICCLIM
Calculations

T IS-ENES climatedimpact (C4l) Platform
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr :
F——————————————— 7 r——————————- eI ... ] ESGF Infrastructure ] Authentication |
| | | : Services ]
: : : I B - E B Ev e [Nfavat . MyProxy: User User Space :
N i B ] Generates CWT API Key
| GEF | . GEF | : builds o
! backend ! [ frontend | Dockerfile
! | GEF HTTP/HTTPS API | | A WPS Generic FrontEnd
| : | | builds . . - Setting Up Parameters
; Tl et - La hil Executi
!_ _______________ N !_ ___________ | GEF service R .. CWT Server BOCHIgESxSeaon
frontend Scientific community TEIWES
i[Call External |1 S———= |
Docker HTTP/HTTPS API transfer of ‘ WT API || ;
SN s
M 'i 3 ——
: manager node D | ‘
____________ -
dispatches tasks GtrEap sterof ; ’
and images service GEF service repository
[ v> > vevwl v - - - v~ I I e e > e e e e |
{ worker node J| |l worker node ! e : .. o AR |
—————————————————— EUDAT CDI : S . i ] '
5 ~. - -
Docker Swarm Sel #Coros #RAM HLinux |
& <| | GEF Docker Deployment |
! s |
= ] ESGF CWT API |! '
GEF service | non-GEF components ! H
' :
|
I
I
1
I
1
I
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= CERFACS “DARE
Using the DARE Platform as another backend

Data Discovery
and Visualisation Resulting Data
with Provenance

DARE

ESGF Network
Computing
ENES - DARE Data Node Node

Interactions N

NI

i Metadata Searches |

Services I

— I
Execution [T Yy g g slecrrrrrrrrecerres )
Environments : Big Data Europe Platform :
. Climate4Impact :
ce——mL. I
— e - X ) ESGF Data '
Resource : m | Processing Access and Exarlem: I
. = | N Request Reduction clou :
Mapping e G = i
:> s P Ky Response |
s o N\ [l TN P Post processing 5 I Procsssing |
- b W, N\, Analysis 5 code :
{ PROV :
NETCD :
|
I
|
I
|
I
:
|}
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= CERFACS “=HARE
The DARE Platform

* Enable the delegation of C4l Platform Data Analytics and Processing to

the DARE infrastructure (cloud-ready).
* Typically, data reduction on the order of 90% can be achieved,

depending on the users’ analyses
e Streamline and ease the whole data lifecycle

 The DARE Platform will also:
* Be interoperable with EUDAT by using its standards and services

* Interface with EOSC and Copernicus C3S-DIAS

m IS-EZES EUDAT DY\\:{= European Geosciences Union 2018, \Vienna, Austria 11
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Merci!




= CERFACS “DARE
Supplemental Material

|S-§£|:|IES EUDAT DARE European Geosciences Union 2018, Vienna, Austria 13




Real use of open standards and open source software:

* Data access over OPeNDAP - THREDDS

e Online analysis using Web Processing Services = PyWPS and ICCLIM
* Online visualization using Web Map Services > ADAGUC WMS

e Single Sign On using Openld, delegation using MyProxy X509

T ] e [ o




Data standards

Graphics

Referenced data QGC WMS

Array based data OGC WG ;e M

‘/— 7 NN .

Data files OPem” 3;135 33 26 36 46 48 SO &4 'SB\’: » .
HTTP / FTP 01001010010 A e
0101p010010 p 12 24 38 49 54 43 25

10010100140
10010011000 ﬁ

17

(de Boer & Plieger, 2014)
FUDAT | DARE




Earth System Grid Federation

BT ] e | o

ESGF

Earth System Grid Federation

« Robust and distributed
« Index nodes (blue)
« Data nodes (green)

« Global Climate Model Data
(CMIP5)

« Regional Climate Model Data
(CORDEX)

« ~3 Petabyte of data

« Security: Openld and X509

« Search API offered

- OpenDAP data access offered

« Climated4impact builds on and
contributes to this global
infrastructure



e

OPeNDAP - for data access and subsetting ﬁ’;ﬁDAP

+ OPeNDAP is the name of the organization and the name of the protocol
* Open-source Project for a Network Data Access Protocol

 Data is stored at remote server

+ Data model is similar to NetCDF’s data model (with differences)
* N-dimensional array container, with variables, dimensions and attributes

* Only requested pieces of data are sent
» Accessing small pieces of large files on a remote server can still be quick
« Data is requested based on sub-setting along dimensions

« OPeNDAP resources can be opened locally on your computer as if it were local files using the
NetCDF library

* Local files versus remote files is transparent

* The concept of a file is gone, an OPeNDAP endpoint can represent thousands of files aggregated
along a dimension

« E.g. Usually concatenate a large time series observation to one endpoint using the time
dimension

OPeNDAP within ESGF is served using the THREDDS data server




IS-ENES — Climatedlmpact... %

€ | @ climatedimpact.eu/impactportal/data/basicsearch jsp#project_CMIP5=18&wvariable_tasmin=18time_frequency_day=18&experiment_rcpd5=1 C || Q Zocken $ A BB 4 -0 =
ﬂ IS-ENES | Contact | Signin ad
INFRASTRUCTURE FOR THE EUROPEAN NETWORK Explor,ng C/Ima te mOde/ da ta
FOR EARTH SYSTEM MODELLING ‘ /
Home Data discovery ‘ Downscaling ‘ Documentation Help ‘ About us ‘ Sign in
Search ’ Catalogs Explore your own catalogs or files Processing ‘
Search
Project +
Variable p Precipitati Shortwave radiation down [l Surface specific humidity =
Min temperature [CJconv. precipitation [“]Max windspeed [] Shortwave radiation up [T surface relative humidi
Max temperature [CIsnow Eastward wind Longwave radiation down [C]Specific humidi 2
Northward wind ["] Longwave radiation up Relative
Diffuse radiation [Tl surface relative humidity
Evaporation [CIsurface pressure [T Total cloud cover Max relative humidity
i i
Frequency @Igaily +
Time frame e
Experiment [Rep26 45 [Dlreeso +
Domain c Search domain (CORDEX) +
Models c Found 182 model(s) +
Search datasets
C Found 106 datasets. (see esgf query) +

Search based on feedback from impact researchers = quick preset of common queries




New faceted search

Faceted search allows to drill
down search results using
available filters in the federation
Results from a search query are
treated as a new dataset

v ClimatedImpact - Mozilla Firefox
/ & Climate4lmpact x\e::

( € ) @ localhost/impactportal/data/esgfsearch.jsp

& ¢ & a4 =+ @ =

v Zoutlinev g Resizev KToolsv [@View Sourcev [f]Options v ¢ Qv

v C“ |Q Search

@pDisable v & Cookiesv , CSSv [JFormsv [@Imagesv @ Inf jon v  [g Misc

IS-ENES | Contact | Account

INFRASTRUCTURE FOR THE EUROPEAN NETWORK
FOR EARTH SYSTEN MODELUING

IS-enes ‘ (4 /  Exploring climate model data

Home Data discovery Downscaling | Documentation Help ‘ About us ‘ Account ‘

Search Faceted Search Catalogs ‘ Explore your own catalogs or files ‘ Map & Plot Processing ‘

Faceted search ? Help

Filters
cf_standard_name (16) | model(1) | data_node(1) | experiment_family (2) | product(1) project (1)
time_frequency (1) | realm (1) | cmor_table(1) | experiment (1) | variable_long_name (19)

Selected filters

data_node : albedo2.dkrz.de n experiment : rcp45 m project : CMIPS u time_frequency : day n variable : tas n model : EC-EARTH n

Datasets: Found 10, displaying 10 of 10 results.

cmipS.output1.|CHEC.EC-EARTH.rcp45.day.atmos.day.r7ilp1.v20130218
cmipS.output1.|CHEC.EC-EARTH.rcp45.day.atmos.day.r13i1p1v20121115
cmipS.output1.|CHEC.EC-EARTH.rcp45.day.atmos.day.r14i1p1.v20121115
cmipS.output1.|CHEC.EC-EARTH.rcp45.day.atmos.day.r11i1p1.v20130314
cmip5.output1.ICHEC.EC-EARTH.rcp45.day.atmos.day.r1iip1.v20121115
cmip5.output1.ICHEC.EC-EARTH.rcp45.day.atmos.day.r6i1p1.v20130315
cmip5.output1.ICHEC.EC-EARTH.rcp45.day.atmos.day.r12i1p1.v20120924
cmip5.output1.ICHEC.EC-EARTH.rcp45.day.atmos.day.r8i1p1.v20120609
cmipS.output1.ICHEC.EC-EARTH.rcp45.day.atmos.day.r2i1p1.v20120629
cmip5.output1.ICHEC.EC-EARTH.rcp45.day.atmos.day.r9i1p1.v20120629

ensemble (10)

Add results to basket

You are logged in as https:; i9.1Inl.gov/esgf-idp/op




Web Map Service — for visualizations

« Generates visualizations of geospatial data in the form of 2D images, suitable for transfer over the internet (JPG/PNG/GIF)

Langjarig gemiddelde jaarneerslag
voor 1981-2010 (ref. KNMI'14)

REST based:
— Compose an URL with key value pairs,
and you will get an image!
« Standard is developed and maintained by the Open
Geospatial Consortium
* Generated images are geo-referenced »
— Images from several sources can be easily combined
* Images have dimensions
— Time, elevation, member

«  WMS services can be viewed in many web based clients
— OpenlLayers, Leaflet, GoogleMaps, ADAGUC viewer, ...
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ADAGUC Web Map and Web Coverage server

DATA WMS/WCS
A A
Images
Time series
\% ADAGUC GIS

»

‘OPeNDAP

Climate and Forecast
Conventions

Data Server Users

cg: OpeNDAP NEEEEED  0GC W\s

Geographical visualization framework using open standards and formats: http://adaguc.knmi.nl/

BT ] e [ o




Web Map Services based on OPeNDAP resources

Climatedimpact.eu allows for creation of WMS visualizations on OPeNDAP endpoints:

1S-ENES — Climatedimpact portal - Mozilla Firefox
/ € 1s-ENES — Climatedi... x \ 4

M (€ @climatedimpact.eu/mpactportal/data/customeatalog jsp v | [@ cooge

Qe A T BH e
/, ISENES | Contact | Signin

is-enes / ing cli
et o (%4 Exploring climate model data

Home

Aboutus | Signin

Search ‘ Catalogs Processing

Browse your own catalogs or datasets

Here you can choose to browse Currently g5 and Op

Below! les of and an Op are given respectively:
THREDDS catalog;

«  hitpi/opendap knminknmirthredds/IS-ENESxml

OpenDAP dataset:

15-£MKS/CERFACS/CERFACS-SCRATC

_b1_p/annual
Jarpege_b1_p_annualnc

Copy and paste one of the URL's above into the box below, the or d according)

Browse a catalog:

Go

Browse an OpenDAP file:

ationudscenariosrelease_3/knmi_14/daily_grids/INTER_OPER_R__RD_REF_L3_19810101T080000_201101017000000_0014.nc
Go

The 15 ENES project has received funding from P
research, technological development and demonstration.
Disclaimer

Go to “Data discovery” -
“Explore your own catalogs

Seventh Framework Prog;

1S-ENES — Climatedimpact portal - Mozilla Firefox

/€ 1sEnes —cimatedl.. x \ +

€ ) @ cimatedimpact.eu/mpactportaldata/datasetviewer,sp7dataset=htp%3A%z2r%2Foper v C | [l Google

/‘,

is-en / o
mswwﬁ:mw%l% (%4 Exploring climate model data

Home | Datadiscovery | Downscaling | Documentation

Help | Aboutus

Processing ‘

Search ‘ Catalog ‘ Explore your own catalogs or files

File information

_3/knmi_L4/daily_grids

I
/INTER_OPER_R__RD_REF_L3_19810101T080000_20110101T000000_0014 nc

@nc_global - Global atibutes - 0
@X - xcoordinae of rojecton - () dimension offength 300. 3
@Y -y coordinae of projection . ) dimension of fangth 350.

@1ime -tme - (ime) dimension oflength 10957,

@Sm_valuo - satonvalues - (maxStlensd)

@iso_dataset - Iso_daaser- (maxrense)

@Product - product- (maxstlensd)

@projection - projecion - (marStrlens)

@lon - longiuge - 0,1

@lat- aiuce - 0,

(@ variance - variance - (ime, . - visualize

@statons - satons - (ime, ;) -visu:

@prediction - prcipiation_amount

@statonvalues - siafonvalues - (ime,

[l Download | 'Yy Addto basket

Q3+ A ¥aE v =

ISENES | Contact | Signin

or files”

Metadata witH variablhesu to
be visualized is displayed

Viewer - Mozilla Firefox
& IS-ENES — Climatedl... x / Viewer x\ 4+

B (&) @climatedimpact.euimpactportaladagucviewer/#addlayer(/impactportalimpactserice v & | [ Google

Ly Adsdna @ Wapome o Opins ~
WS of iy precipiaton sum

P ——r—

4 b shaded + contours.

me - 1508601)

I
1998.06-27T08:00:002

RGP LOOC® P

ADAGUC viewer displaying the WMS



Example: Many existing resources with OpenDAP enabled can already be visualized!

Viewer - Mozilla Firefox

| Viewer x |

ccccccc

. € @ climatedimpact.eu/impactportal/adagucviewer/#ac v C‘“ ‘V Google Q‘ 3y A » =

PPPPP

| Viewer

M € @climatedimpact.euimpactportal/adagucviewer/# vc\ B~ Google Q ¥ A » =

| g Adddata & Maptype g® Options ~
WMS of Daily Sea Ice Concentration Analysi... 2
4 b concentration of st

4 b Percentage with transp:
time - (1S08601)

i ==

2014-11-13T12:00:002 Pick

RGTLOC®e 10 | S
o

Concentration of sea ice for 2014-11-13

EUMETSAT Ocean and Sea ICE SAF from Norwegian Meteorological Institute

http://met.no/Hav_og_is/English/Access_to_data/




Example: Many existing resources with OpenDAP enabled can already be visualized!

Viewr - Hozila iefor

ERRXYICED

CMIP5 - global climate models CORDEX - regional climate models

BT ] e | o




Web Processing Service for climate indices calculations

IS-ENES — Climatedimpact portal - Mozilla Firefox

. Uses PyWPS and ICCLIM [/ waes-cmin =\# X
. !' ﬁ‘chmateaimpact.euwrmp'1‘t;’n'ﬂal”a"'wm(w;—:W—;|—“H,—;m”,|‘:_;;Ww;;;,‘vc"VGOM‘? Q‘ A TNE ey =
. /, IS-ENES | Contact | Account
«  User interface is build automatically based e (/| EXPona climate mode dai

on DescribeProcess XML file.

Basket (12) ‘ Processing ‘ Monitor jobs (18)
» Use a processor » indice_ICCLIM_SU

* Interface supports:
— Link to basket
— Comboboxes / select from list
— Strings/text elements

Use a processor

Processing details and options

Title:

« IS-ENES2 is working on an indices wizard — -
for User friendly indices CaICUIation Threshold, can be a comma separated list, e.g. 20,21,22,23,24,25. [~]
Maximum temperature variable [~]
* Climated4impact WPS can be interfaced to e e o oo .
. Slice mode (temporal grouping to apply for calculations
other processing packages
Input file(s)
Please select a file from the basket W

0 © %9

. Climate indices calculations have added .
Output file name

value!




Multi member timeseries — created with WPS

: bITAL N
‘ | Y i
. W‘w ‘\]'!vfkl“ AL RILA S '
! +‘w( \I‘h “"\‘\‘ "ﬂ ll \ l‘ ;‘X‘ i \‘
l ““:!]‘I \I! l ,'|l"“i\llﬂ!‘“'| H“‘ v‘\l il ‘ |
i 'y M i ALY A 11
{1 NSRS A A LT IR TR O
| : AN : ,"\‘“w“ﬂw\ ‘Im’Ih" ' llu" "1 STl !
01 WH'K‘“ i“i l‘l‘ l A ! \
“l”f';w LR | .
LLAMARLLL N kL
( | \/\ Al i |
@@@“" o o @w@ @@@@ @@s“ & @ e ¢ e
— temp: J/temp2 mp: /temp. — temp: /temp2 mp2, /temp2
— temp: Jtemp2 —_ mp: Jtemp. — temp: /temp2 —_ mp2, /temp2
‘Z p pemps — temp e ‘: m femps e Rema2
3 months S years

ure for several ensembles from the ESSENCE dataset

Temperat




Indices calculation using ICCLIM — developed in IS-ENES

Temperature indices | «— . Humidity indices
Heat indices «— ECARD indices
— | Compound indices
Cold indices A
rd l a4
Rain indices Drought indices Snow indices

- Intra-period extreme temperature range [° C] - ETR
- Warm days (days with mean temperature > 90th percentile of daily mean temperature) - TG90p

- Summer days (days with max temperature > 25° C) - SU

« Python code developed at CERFACS, started in September 2013
- Generic and modular approach, can be reused in other environments

- C functions called for optimization
« I/0O interface is structured for optimal performance, with wrapper functions
« Some percentile-based indices (TG10p, TX10p, TN90p, etc): OpenClimateGIS

ICCLIM . : : Jlai _ ) -
— EUDAT DARE CcC source code and documentation is available via https://github.com/cerfacs-globc/icclim



Web Processing Service
Job progress can be viewed from anywhere

g the Climate Impact Communities

FOR EARTH SYSTEM MODELLING

IS-ENES | Contact | Login
enes Q/’ , ENES Portal Interface for

Home Data discovery ‘ Map & Plot Documentation Help ‘ About us | Account ‘ (9) ‘_

Account Basket (9) ‘ Jobs (7)

Processing jobs

Jobs for: https://pcmdiQ.linl.gov/esgf-idp /openid/maartenplieger

Started on: WPS Identifier Unique Id Progress Yiew X
2013-08-08 10:29:00Z  timeseries_avg2D pywps-137595774038.xml ready view x
2013-08-09 08:25:52Z2  timeseries_avg2D pywps-137603675248.xml ready view b
2013-08-09 08:26:262  timeseries_avqzD pywps-137603678625.xml ready view ®
2013-08-09 08:27:16Z  timeseries_avg2D pywps-137603683692.xml ready view x
2013-08-09 11:35:50Z2  timeseries_avg2D pywps-137604815013.xml ready view ®
2013-08-09 11:39:17Z2  ensemble_dtdp pywps-137604835705.xml ready view X
2013-08-09 12:14:132 timeseries_avg2D pywps-137605045340.xml 48 % view X



« By default the basket contains:
— “Remote data” for links
— “My data” for your own data

*  Script based download allows to
select and download multiple files

»  Client certificate (x509) is
embedded in download script

— No need for MyProxy login
— No need for firewall changes

*  The basket allows for uploading
your own files

— Can be used in processing or
visualization

ntro DARE

€« @ dev.climatedimpact.eu/impactportal/account/basket.jsp

(£ ClimatedImpact

@ || Q Zoeken ¥ A BEH A4 =0 =

IS-ENES | Contact | Account

INFRASTRUCTURE FOR THE EUROPEAN NETWORK.
FOR EARTH SYSTEN MODELLING

IS-enes “/ /  Exploring climate model data

Data discovery ’ Downscaling ‘ Documentation Help ‘ About us Account ‘_

Home

Monitor jobs (8) ‘

Account ‘ Basket (11)

» Basket

Processing

Basket
File DAP HTTP | Filesize Date
- = Remote data
-5 0.50 deg. regular grid - 2015-01-22...
-5 0.44 deg. rotated grid - 2015-01-22...
-5 tx_0.44deg_rot_v10.0.nc true 691.9M 2015-01-22...
- I8 tn_0.44deg_rot_v10.0.nc true 691.9M 2015-01-22...
[ tg_0.44deg_rot_v10.0.nc true 691.9M 2015-01-22...
- tasmax_day_IPSL-CM5A-LR _historical_r1i1p1_18500101-18991231.nc true true 673.2M 2015-03-19...
- tasmax_day_IPSL-CM5A-LR_historical_r1i1p1_18500101-19491231.nc true true 1.346G 2015-03-19...
- tasmax_day_IPSL-CM5A-LR_historical_r1i1p1_19000101-19491231.nc true true 673.2M 2015-03-19...
- tasmax_day_IPSL-CM5A-LR_historical_r1i1p1_19500101-19991231.nc true true 673.2M 2015-03-19...
|5 tasmax_day_IPSL-CM5A-LR _historical_r1i1p1_19500101-20051231.nc true true 754.0M 2015-03-19...
[1) tasmax_AFR-44_CNRM-CERFACS-CNRM-CM5_rcpd5_r1i1p1_CLMcom-CCLM4-8-17_v1_day_2096 true 2015-04-01...
~ & My data
-1 polar_stereo_m.nc true true 906.824K  2015-01-23...
- [1 tas_WAS-44_ECMWF-ERAINT _evaluation_r1i1p1_lITM-RegCM4-1_v411_mon_198901-199012.nc true true 2.314M 2015-01-23...
[5) tas_WAS-44_ECMWF-ERAINT _evaluation_r1i1p1_lITM-RegCM4-1_v411_day_19890101-19901231.  true true 70.463M 2015-01-23
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= CERFACS “DARE
About the EUDAT Generic Executive

Framework

= Generic tool to encapsulate calculation using
docker technology

= Generic -> convenient for all communities
(Climate, Earth Science or Litterature)

= Community admin can create specific services

-m S DARE




£ CERFACS Generic Executive Framework “DARE

(GEF)

F—— T 1| r———~""""7"7775 UPTEL A
| | | L
I | I |
| GEF | | GEF | O builds
| | < '- Dockerfile
' backend | | frontend |
' GEF HTTP/HTTPS API ! | .
[ [ I | builds
e | e | GEF service e ..
through . . .
frontend Scientific community
Docker HTTP/HTTPS AP transfer of
GEF service image
'_ ____________
Il manager node D |
A Gopatches asks ranste o -
and images semice GEF service repository
__________ e
I| worker node || || worker node |
e ] e ]

Docker Swarm

— S
GEF service [ : computational resource non-GEF components
(Docker image with metadata)) |L | P (but essential)

. *Figure from GEF github
oMom e PARE
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= CERFACS

ENES Use Case Technical Aspects

B2SAFE

Localhost:8443 e B2STAGE

GEF — User Interface
Send request /
calculation order
Data URL or PID

Docker EGI Volume
Volume

“DARE
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: ESGF Infrastructure
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|
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________________ |
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= CERFACS “)ARE
DARE and e-infrastructures

m 9 e-lnFrastructure

Reflection Group

RESEARCH DATA ALLIANCE .
Low-level services _DARE
Services & Tools

w from multiple
e-infrastructures

Service
EUDAT et
EUDAT, primitives
e®%, Data & Metadata | THREDDS, oo / )
.... :-.' :o: .... SQL, etC- Data acquisition’ I S e n e S M
) INFRASTRUCTURE FOR THE EUROPEAN NETWORK
o ve transfer and FOR EARTH SYSTEN MODELLING
transformation Domain-specific

eal
Computation | Streaming,

MapReduce, etc.

( . EPOS-VERCE,
GE A: NT: ’ Rl services ;:tui:ateMmpact,

services and
Application-level

. applications
services

EUROPEANPLATEOBSERVINGSYSTEM

Monitoring, data
provenance and
optimisation tools

aaae
ENVRI OpenAlRE

The positioning of DARE within the e-infrastructures context.
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= CERFACS
Using the DARE Platform as another backend

DARE

ENES - DARE
Interactions

Data Discovery
and Visualisation Resulting Data
with Provenance

Provenance

DARE

Services Metadata Searches
— I
0, B
Execution :
Environments r : |
Co— %.\- - Climate4Ilmpact dispeldpy :
i ESGF Data :
Resource P;)cessing Access and Exacr:::: |
. equest : |
Mapping q Reduction i
> = ST Response Post o :
: Y ost processing Processin
= . Rl N\, Analysis code 9 :
PROV :
NETCD :
|
)
I
|
|
|
|
|
)
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IS-ENES/CA4I Pilot DARE

Generic Use Case

N
Objective: Generate a multi-model multi-scenario time series average of the
surface temperature using CMIP5 data

Scientific Workflow
e Spatially average over Western Europe (continents only)
 Time Period 1950-2100
* RCP 8.5 GES scenario
* All Global Climate Models available
* All members available
* Calculate the average time series
* Calculate the standard deviation
e Extract separate time series of every simulation
Plot all those time series on a single graph

IS-ENES
EUDAT

37
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IS-ENES/C4I Pilot AR

Generic Use Case

Important Technical Details

* Input files are distributed on multiple ESGF data nodes

* Depending on the climate model, each input file can hold 5 to 10 years’ worth of data
* Each file can have either Daily or Monthly data. Daily data will be used

e Typical input file size is on the order of 1 Gb per 5-year files

Estimation of input data volume
* 30 Gb per model per member, so an estimated size of about 300 Gb for 10 members

Data access

* Data files will be obtained through the C4l platform, which is already equipped with an efficient
search service

* Authentication/Authorization is done through C4l

-m S DARE
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