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The C-SCALE Project

Europe lacks an integrated compute and storage infrastructure for the
exploitation of Copernicus datasets in scientific and applied

applications. C-SCALE
enables
Y/ C-sCALE responds to that challenge by enhancing the EOSC )
Portal with pan-European federated data and computing infrastructure Seamless access
services for Copernicus. S ata b the EOSC il somvics ofterings, oxpomg
Copernicus data to a much broader audience
| | | Eas
C-SCALE: Copernicus - eoSC Analytics Engine Processing XAnalysis ,.
r::f—SC,a\iL_Etf?d?rateg European e—inggs CL!Ctures_ an Ig t‘[he
+ Project duration: Jan 2021 — June 2023 o s o 1 ¢
* Budget: ~ 2 million Euros - discioli
. : : i ross-disciplinary
Consortium of 11 partners with pan research

European coverage

The integration enabled by C-SCALE
Deltares=Si helps to make the Copernicus data FAIR and create optimal
amy @ cousereo condiitions for cross-disciplinary research
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o TR Data and service-based knowledge facilitated by C-SCALE
A will help to monitor and mitigate climate change and improve

the quality of life for citizens of Europe and around the world
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Project Objectives and KERs @ csons

v
v_ - -
Objectives

« O1: Scale-up the EOSC Portal integrating pan-European computing and data resources for Copernicus
« 02: Federate Copernicus resources with EOSC computing and storage providers
« Oa3: Piloting the provision of a distributed online Sentinel long-term archive in EOSC

« 04: Co-design of the federation with relevant scientific communities across Europe
Key Exploitable Results:

C-SCALE Community
Enabling Copernicus Big Data
@ OpenEO Analytics through EOSC
Platform & hitpsy//c-scale.cus W @C_SCALE_EU
B3 community@c-scale.eu

FedEarthData openEO Platform Earth Observation Workflow solutions C-SCALE Community
Metadata Query
Service
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FedEarthData @ c-scas

FedEarthData: federation of Earth observation data archives and computing resource providers, enabling
execution of Earth observation processing workflows with seamless access to data

Batch and interactive processing

HTC/HPC resources Cloud Resources

PaaS Orchestrator

(X N _ Container oo
an orchestrator ah» « Authentication and
SRAM @ Local Local Local authorisation services
jobs storage cont Storage VM Storage . |dentity management
A A A

infrastructure services

e f EGI Check-In| . Monitoring
Software * Accounting
repository * Virtual Machine or
container image
: management and
{ C-SCALE Data Federation @ redistribution
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% openEO Platform @ csca=

openEOQO Platform:

Situation before openEO:
]
client 1 client 2 client 3 Eesa Client 1 I
|
Client 2 I
openkO /I :
Platform :
N ¥ & <—>| Client 3 I
back-end 2 back-end 3 back-end 4
: - ) === 1 0 1 ... ?P?E‘?P;‘i’?‘.‘?.'s. a combination of these 'backend' platforms

experimental

openEO API:
|

Connects to

EURO DATA CUBE

client 1 client 2 client 3

() sentinel

* Clients: Python, R, Javascript
«  Web Editor
* JupyterLab

‘back-end 2 back-end 3 back-end 4
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@ Earth Observation Metadata Query Service @ osea
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C-SCALE Earth Observation Metadata Query Service (EO-MQS)

Earth Observation data discovery service arching over

FedEarthData member providers

Data providers already know where their data are
Bring their discovery interfaces under a common one

EO-MQS is a query broker and aggregator, it is
not yet another metadata database.

Focus and data retention policies at member sites -
avoiding polling resources irrelevant to the given query

single point

shared protocol

Spatio-Temporal Asset Catalogue (STAC) interface to
enable queries across the federation
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C-SCALE Earth Observation Metadata Query Service (EO-MQS) (stac-fastapi)

https://eo-mqs.c-scale. eu/stac/ul

The Earth Observation Metadata Query Service (EO-MQS) is the central entry point to query for metadata across the C-SCALE federation.

Identifier

Title

EODC]sentinel1-grd

Sentinel-1 SAR L1 GRD

EODC|sentinel-2-11c
EODC]s1-global-sigma0
EODC|s1-demo-sigmal
EODC]landsat-c2-11
GRNET-OPENSTACK|sentinel-1-grd
GRNET-OPENSTACK|sentinel-1-ocn
GRNET-OPENSTACK|sentinel-1-raw
GRNET-OPENSTACK|sentinel-1-slc
GRNET-OPENSTACK|sentinel-2-11b
GRNET-OPENSTACK|sentinel-2-11c
GRNET-OPENSTACK|sentinel-2-12a
GRNET-OPENSTACK|sentinel-3-olci-11b
GRNET-OPENSTACK|sentinel-3-olci-12
GRNET-OPENSTACK|sentinel-3-slstr-11b
GRNET-OPENSTACK|sentinel-3-slstr-12
GRNET-OPENSTACK|sentinel-3-stm-12
GRNET-OPENSTACK|sentinel-3-syn-I12
GRNET-OPENSTACK]|sentinel-5p-I1b
GRNET-OPENSTACK]|sentinel-5p-12

CREODIAS|LANDSAT-5

»~vito Ao

Sentinel-2 MSI Products: Level-1C data
Sentinel-1 Sigma0 Products

Sentinel-1 Sigma0 Demo Products
Landsat Collection 2 Level-1 Data

sentinel-1-grd
C-SCALE Earth Observation Metadata Query Service (EO-MQS) / Sentinel-1 SAR L1 GRD

Sentinel-1 SAR L1 GRD (EODC|sentinel1-grd)
NP3 /0-38 ¢~ $CO14. €0/ TRCIVLCOLLECTIONB/EOCKTC et L1-rd
Level-1 Ground Range Detected (GRD) products consist of focused SAR data that has been detected,
multi-looked and projected to ground range using the Earth ellipsoid model WGS84. The ellipsoid
projection of the GRD products is corrected using the terrain height specified in the product general
annotation. The terrain height used varies in azimuth but is constant in range (but can be different for
each IW/EW sub-swath). Ground range coordinates are the slant range coordinates projected onto the
ellipsoid of the Earth. Pixel values represent detected amplitude. Phase information is lost. The
resulting product has approximately square resolution pixels and square pixel spacing with reduced
speckle at a cost of reduced spatial resolution. For the IW and EW GRD products, multi-locking is
performed on each burst individually. All bursts in all sub-swaths are then seamlessly merged to form a
single, contiguous, ground range, detected image per polarisation.

Collections ~ Catalogs  Items

Title Date Acquired
S1A_IW_GRDH_1SSH_20220401T233117_20220401T233146_042566_051487_CADZ  Fri, 01 Apr 2022 2331:31 GMT
S1A_W_GRDH_1SDV_20220401T105102_20220401T105127_042579_05143E_8532 Fri, 01 Apr 2022 10:51:15 GMT
S1A_IW_GRDH_15SSH_20220401T015411_20220401T015436_042573_051408_4580D Fri, 01 Apr 2022 01.54.24 GMT
S1A_W_GRDH_1SDH_20220329T091454_20220328T091519_042534_0512C4_FD57  Tue, 20 Mar 2022 00:15:06 GMT
S1A_IW_GRDH_1SDV_20220324T020806_20220324T020831_042457_051023_3F41  Thu, 24 Mar 2022 02:08:19 GMT
S1A_IW_GRDH_155V_20220314T095817_20220314T095848_042316_050B54 SE4A  Mon, 14 Mar 2022 09:58:33 GMT
S1A_IW_GRDH_1SDV_20220101T234855_20220101T234021_041274_04E7D7_27C0  Sat, 01 Jan 2022 2340:08 GMT
S1A_IW_GRDH_1SDV_20220101T234510_20220101T234535_041274_04ETD7_182F Sat, 01 Jan 2022 23 45:22 GMT
S1A_IW_GRDH_1SDV_20220101T234445_20220101T234510_041274_04ETD7_TOCF Sat, 01 Jan 2022 23 4457 GMT

S1A_IW_GRDH_1SDV_20220101T234420_20220101T234445_041274_04E7D7_D3G2  Sat, 01 Jan 2022 23:44:32 GMT

METADATA

STAC Version 100
Keywords sonlinel, copemicus, esa, sar,
radar
License proprietary

Temporal
03/10:2014, 020000 - now
Extent

PROVIDER
ESA (producer, processor, licensor)

ITEM SUMMARY
Platform  » sentinel-1a
« sentinel-1b

Constellation sentinel-1
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How to access the C-SCALE services @) c-scae

Main exploitation paths:

« EOSC Marketplace EUROPEAN OPEN
« C-SCALE website <D SCIENCE CLOUD

* openEO Platform website

OPERATIONAL OPERATIONAL OPERATIONAL

Federated Earth System Simulation and Data Earth Observation Metadata Query Service openEQ Platform
Processing Platform ~nenEO Platfarm

EO-MQS openkEOD Platform
FedRabe Enabling analysis of | le Earth Observation data with

" . . - 1 servation data wit
! ; Efficient discovery of Copernicus data assets naviing analysls of large-scale Lar
Easy processing of Copemicus data o federated computational infrastructure
Organisation: EGI Foundation Organisation Organisation:
Provided by: CloudFerro, CESNET, Italian National Institute of Nuclear Earth Observation Data Centre for Water Resources
) Earth Observation Data Centre for Water Resources
Physics, Earth Observation Data Centre for Water Resources Monitoring

Monitoring

Provided by: CESNET . . . .
Provided by: Sinergise, VITO NV (Vlaamse Instelling voor Technologisch

Monitoring, Portuguese National Distributed Computing
Infrastructure (INCD), SURF, VITO NV (Vlaamse Instelling

=~ voor Technologisch Onderzoek NV) (0.0 /5) O reviews Add to comparison - Onderzoek NV)
= - - -
L 4 (0.0/5) 0 reviews Add to comparison Add to favourites > (0.0/5) Qreviews |«| Remove from comparison
u Add to favourites , Add to favourites
o
D Access the service
Access the service Access the service
B FULLY OPEN ACCESS
& ORDER REQUIRED ) ORDER REQUIRED
Webpage Helpdesk Helpdesk e-mail .
Webpage Helpdesk Helpdesk e-mail o . Webpage Helpdesk Helpdesk e-mail
Manual Training information
Manual ‘ Manual
X Ask a question ‘
Ask a guestion b ) o Ask a guestion
about this service? about this service? about this service?
ABOUT DETAILS REVIEWS (0) ABoUT LERAILS REVIEWSI(O) ABOUT DETAILS REVIEWS (0)

https://marketplace.eosc-
portal.eu/services/eosc.eqi-fed.fedearthdata

Deltares Ceshet (e R

https://marketplace.eosc-
portal.eu/services/eosc.eodc.eo-mgs
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https://marketplace.eosc-
portal.eu/services/openeo-platform/

Distribuida.



https://marketplace.eosc-portal.eu/
https://c-scale.eu/
https://openeo.cloud/
https://marketplace.eosc-portal.eu/services/eosc.egi-fed.fedearthdata
https://marketplace.eosc-portal.eu/services/eosc.egi-fed.fedearthdata
https://marketplace.eosc-portal.eu/services/eosc.eodc.eo-mqs
https://marketplace.eosc-portal.eu/services/eosc.eodc.eo-mqs
https://marketplace.eosc-portal.eu/services/openeo-platform/
https://marketplace.eosc-portal.eu/services/openeo-platform/

@ C-SCALE workflow solutions @ csons

Workflows for Copernicus data processing:
easy deployment of workflows supporting
monitoring, modelling and forecasting of the
Earth system

« Provided by C-SCALE Use Cases

CLOUD COMPUTING

MACHINE LEARNING TS
WATER EXPEF INSURANCES
YOROPOWER
- Templates and reusable components for g Dettoes oG i
users to build their own applications on . ' .
FedEarthData PP Aquamonitor using OpenEO on C-SCALE Global Water Watch using OpenEO on C-SCALE
® RoHub Link Link ®RoHub Link
e % T o Gt Canianer Gompna Wiy T @ oo Dopenstack
Sutsper Download Pre-Processing Run model Analyse
re-processing Run MO::lr' S Post Processing -szinUwF:ﬁ
F l ]@ l ] % l } T Delft3d Flexible Mesh

i &
A3 Fjus— o
; 'Lconven,aaxa oy J Ldownlozdida(a.pyJ run_whow jl J ot_wllow_resu

Automated monthly river forecasts using Wflow

@RoHub Link Link Coastal hydrodynamic and water quality modelling using Delft3D FM
® RoHub Link Link
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https://reliance.rohub.org/56c970ea-ef0c-4963-845e-1155bad0682a?activetab=overview
https://zenodo.org/record/7673807#.ZEbqsvZBy4Q
https://reliance.rohub.org/813ac793-f4ba-46d1-9d5e-6552227de7a0?activetab=overview
https://reliance.rohub.org/f503fc7e-9e64-40d7-8d35-490a2b358bc3?activetab=overview
https://zenodo.org/record/7827657#.ZEbrzvZBy4Q
https://reliance.rohub.org/56c970ea-ef0c-4963-845e-1155bad0682a?activetab=overview
https://zenodo.org/record/7827655#.ZEbsPvZBy4Q

@ C-SCALE Community
abl ) pernicus Big Data Analytics th igh E
@ hitpsi/fc-scaleeu/ W @C SCALE EU () community@c-scale.eu

User forum and functional co-design Ui @ Ofuisge Arch @ Mo ® F i &

® C-SCALE community: https://github.com/c-scale-community/discussions

® encourages advanced users to become active participants in the development of the future C-

SCALE services

mechanism to engage with the national and international organisations invested in Copernicus
services

-
&

D
@

C-SCALE documentation, training and support = S ‘ ___ 5
®  https://wiki.c-scale.eu/C-SCALE 4

https://www.youtube.com/@c-scale project

0] C-SCALE ) Subscribed v
Technical note Ubrary @ (@c-scale_project 14 subscribers 8 videos :
N:ilel2:\:2icl An open compute and data federation as an alternative to C-SCALE  Enabling Copernicus Big Data Analtics through E0SC >
DEIEN monolithic infrastructures for big Earth data analytics
i Bj6rn Backeberg &% (0, Zdenék Sustr ,» Enol Fernandez (2, Gennadii Donchyts (2, Arjen Haag (9, |. B. Raymond Qonk {2}, Gerben Venekamp, HOME VIDEOS PLAYLISTS COMMUNITY CHANNELS ABOUT
. Benjamin Schumacher (2, Stefan Reimond & Charis Chatzikyriakou ...show less
Received 25 Feb 2022, Accepted 23 Jun 2022, Published online: 13 jul 2022

Videos P Playall
&6 Download citation https://doi.org/10.1080/20964471.2022.2094953 0 creckiouoeies

B Full Article [Ea) Figures & data & References &6 Citations Ll Metrics © Licensing & Reprints & Permissions

[ View PDF & View EPUB

C-SCALE Tutorial: Slurm RoHub Demonstration C-SCALE tutorial: Metadata C SCALE User Workshop - i C-SCALE User day
Query Service Share Earth Observation Data...

https://doi.orq/10.1080/20964471.2022.2094953 M-
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https://github.com/c-scale-community/discussions
https://wiki.c-scale.eu/C-SCALE
https://www.youtube.com/@c-scale_project
https://doi.org/10.1080/20964471.2022.2094953

Provider onboarding

C-SCALE aims to expand its Compute and Data federation with new service providers!

* Well-defined guidelines to join the federation

* Technical integration

* configure your system to allow federated identity

* register in catalo

gues

* Non-technical integration: contacts, AUP, Privacy Policies...

e Support is provided through the whole process

* If you interested, get in contact with us!

eodc
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getting-started

Getting started for C-SCALE service providers

These pages are targeted to Service Providers who wish 1o be onboarded onto the C-SCALE federation. If you want to become a federated provider &

Join the C-SCALE Federation
Cloud

To join the C-SCALE Federated Cloud visit the EGI Docs for Service providers [
HTC/HPC

To join the C-SCALE Federation of HTC/HPC resources visit the SRAM Docs for Service Providers (2

SRAMsync (7 is the software component allowing HTC/HPC clusters to and

Data Federation

The steps to join the data federation are in this page

How to deploy openEO Platform back-end
See steps on the GitHub repository [

Our partner INCD [ has prepared an additional guide:
hitps.//gitlab.com/lip-computing/c-scale (2

How to get support

Please reach out to us via the C-SCALE GitHub Community.

https://github, com/c-scale-community/discussions/discussions [

cesnet (i
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from SRAM with

Data Federation Providers' Guide

Guide 16 join e C-SCALE Data Federation

Data Federation Providers' Guide

This is an overview of steps a providers needs 1o take to integrate with the C-SCALE Data federation

The C-SCALE federation integrates providers of spatio-temparal data, who wish 1o facilitate easy access and analysis of said data. The federation welcomes providers of Earth Observation and well as in-situ data and targets primarily data
obtained within the Copernicus Programme [ . However providers of spatio-temporal data from other sources are also welcome.

Integration into the federation takes place along two lines

* Discoverablity of data - Integration with the Metadata Query Service, which makes it possible to search o browse data across the federation

+ Accessibility of data - Integration with the identity federation for the FedEarthData Service, which allows users to access data seamlessly across the federation with a single identity from C-SCALE's compute environment

Both lines of integration are explained in the following text. Please note that this guide does not discuss C-SCALE!

ion for choosing the discussed herein. For more on the reasoning, consult C-SCALE's

@ C-SCALE

deliverables: Copernicus Data Access and Querying Design £ and Data Lookup,

Integration Checklist

For the reader’s convenience, this is a checklist of requirements that must be met by a site 1o fully integrate with the Data federation

Requirement Check

GOCDB Registration

STAC API

HTTPS Interface

EGI Check-in integration

»~vito Ao
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@ C-SCALE Copernicus - eoSC AnalLytics Engine

Thank you for your attention.

o) contact@c-scale.eu

Charis Chatzikyriakou (EODC) and the C-SCALE Team

) L https://c-scale.eu
Charis.Chatzikyriakou@eodc.eu -

3 @C SCALE EU

@@ https://www.youtube.com
/@c-scale_project

EODC Forum 2023, Vienna, Austria & Online | 9 May 2023
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