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BETTER ACCESS TO EARTH OBSERVATION




Context — Exploitation Platform

Transforming Data to Actionable Information — value-adding

Data Transformation

< > Platform Capability E
] —

Virtual analysis  /\ 7_;

environment
c Presentation
o)
Data = ; Dashboards Clients
£ : .
- Actionable Information
Compute s L e
_ 0 ) Datacube Machine Learning
TOOIlng E Analysis Ready Data ] { ML Cleaned Data
ao :
: Processin
Collaboration £l :
o Data
Sharlng g > Discovery and Access
©
. - > Resources
Publishing &
p
Infrastructure: storage, data and compute
.
(s
"~

© 2024 Telespazio




Aims and Objectives (3 COG pC/\.

BETTER ACCESS TO EARTH OBSERVATION

Many platforms in a fragmented ecosystem
Difficult for users to exploit their complementary offerings

Our
Approach
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Architecture
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defined by Building Blocks with open standard interfaces
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What is a Building Block (BB)?
« Software component that implements a specific platform capability

Processing Clients

K

. Typlf:ally provides a service interface (REST API) -> standards Expltation Gient | | © s ™1 | !
« Dedicated helm chart for each BB — for Kubernetes deployment . Contcoller | 11 4\ )
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User-defined Processing — Processing BB 200

Bring the processing to the data
Two Approaches -

General Purpose Client-oriented Semantics _

Processing - openEO Process Graphs =0 pen

« OGC API Processes  Python, R, JavaScript clients E -

» Containerised workflows » Close data integration EEO

 OGC Application Package C Emekrging support for Application

e S i Packages - !
Suited to batch processing I..=. Geo_l_rel ||S

OGC Application Package

« OGC Best Practice
» Portable processing workflows

Workflow Runners qj’

» Backend workflow execution
« Extensible integrations... Xarray

 Kubernetes

e g dask

« Common Workflow Language
 Steps: Containerised algorithms
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Platform Resources

resources datasets
stac-fastapi [ 25 pgstac
I_@I STAC @ eTl ler 00 o Pg ms elasticsearch
@F tAPI
pyCswW

Resource Discovery for Data Discovery & Access Analysis Ready Data

Reproducible Open Science  Data Access BB  Datacube Access BB

* Resource Discovery BB * Discovery - STAC * Pixel-based access to multi-
« Workflows, datasets, notebooks, * Retrieval and Visualisation - dimensional data
ML models, training data, source OGC Features, Maps, Coverages « OGC GeoDataCube API

repo, documentation, ... » Consolidated API for data
discovery, access and processing

Ingestion & Harvesting User/Team Resources
1 : : vcluster
©opygeoapl - Resource Registration BB - Workspace BB
» API for adding resources of all » Collaboration for users and teams
types « Storage and shared services
m FI bl » Data harvesting from external - Integrates with other BBs E ®X
owwcoie sources EOxHub
File Browser
V2 °
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User Analysis and Exploitation

@ SharingHUB U GitLab

Jupyterhub
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Machine Learning Interactive Analysis

- MLOps BB « Application Hub BB

* Model Training & * Notebooks for Scientific
Management Storytelling

» Training data management » Dashboards to showcase
research outcomes

Event-driven Behaviour

* Notification & Automation
BB

« Automated behaviour
» E.g. systematic processing
 Building Block decoupling

* Datasets, wor
* Automated mo

=)} Gatline
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Operational Outcomes

 Resource Health BB
* Added-value Outcomes

&) LOCUST

Application Best Practice

« Application Quality BB

» Best practices for
Reproducible Open Science

« Static analysis

« Performance tuning

@ Grafana

sonarqube\\\
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"
pytest

r\f
© 2024 Telespazio



Platform Federation

|
B Federated Workflows Abstract Data Access
ioi:)er\ - Federated Orchestrator BB - Data Gateway BB
» Cross-platform workflow execution « Data source abstraction
EO  Hybrid workflows, combining » Data access protocol

aggregator « OGC API Processes  Authn / Authz
» Application Packages » Python library
» openEO Process Graphs » Extensible data providers

N— . . .
Federated User Identity

- |AM BB
 Single Sign-on
* External Identity Provider

d\ OpenID integration ‘ N
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EOEPCA+: Partner Organisations () COGI[PCA
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EOEPCA+: Partner Organisations () COC pC/\
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EarthCODE

FutureEO Independent Science Review 2022 recommendations:
More visibility, discoverability and useability of science results,

leveraging interoperability and Open Science Tools, and improving
communication and community building.

Scientific community feedback at Science Strategy workshop

(2023):

ESA to support FAIR and reproducible Open Science practices and
complementing the scientific process by Software Development best

practice.

EarthCODE

Open Data — oan— @

Input and output scientific project data

(@) - communtTy - Community

Open Competitions, Citizen science, new
business models, open innovation

Open-Source code — cope—
Code developed in Earth Science Projects

— pracTice — Open Science Practice
Shared best practice across ESA-funded
Science and Innovation activities

i Ao o —eoucarion— Open Science Education

Education and best prectices for Open
Science and Open Source

e LINKED ==

Data & code used and produced in
scientific projects

— rar — Reproducible on Platforms

End-to-end Reproducible Workflows on
various infrastructures

End-to-end open access Workflows and
Documentation

Earth Science Collaborative Open Development Environment

(EarthCODE) responds to these recommendations
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EarthCODE
EarthCODE

FutureEO Independent Science Review 2022 recommendations:

More visibility, discoverability and useability of science results,
leveraging interoperability and Open Science Tools, and improving
communication and community building.

Open Data — oan— @

Input and output scientific project data

(@) - communiTy - Community

Open Competitions, Citizen science, new
business models, open innovation

Scientific community feedback at Science Strategy workshop Open-Source code — cooe— (@) — pracrice — Open Science Practice

] Code developed in Earth Science Projects Shared best practice across ESA-funded
(2023) . Science and Innovation activities

e ” de & data —eoucarion— Open Science Education
ESA to support FAIR and reproducible Open Science practices and Oata  code sed and produce in Education ang best rectices o Open
. . . scientific projects
complementing the scientific process by Software Development best
. — — — rar — Reproducible on Platforms

praCtI ce. End-to-end open access Workflows and End-to-end Reproducible Workflows on

Documentation various infrastructures

Overall aim of the EarthCODE portal is to help users create scientific workflows for their experiments
and publish them to a repository after they have been verified, so that experiments can seamlessly be

re-used with the specified data and necessary infrastructure according to FAIR Open Science
Principles, engaging with the relevant communities to further science.
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EarthCODE Strategy

+ EarthCODE is designed to provide Earth system scientists with computational resources, data management tools, and open science support.

Catalogue E:

Methods & Workflows

Papers & Documentation NoR @

Resources
: FAIR Management Tools _—

Spommrsip O—><f
E EO Platforms o)

|][Iu Visualise on a web map
‘= Science Data 7N / import in a dashboard

View / Modify /
Use / Execute
in a platform

Develop new
methods

Package your

@ *  Learning resources JORY l&’ Fé:‘ Effgiwgﬁza
% Publish your
cﬂontribumr Manage E «  Asa PI, manage your project outcomes \C/jv&cl)tiﬁgv?/
= L)
Catalogue Resources Manage Community Community @ «  Discuss on the forum about datasets, methods, etc
user
Long-term storage in Project Results Repository on ESA Infrastructure
.;(6 ® 13
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EarthCODE Use Cases

Access
Compute
Resource

oo Visualise on a web map
Catalogue a—| - 7N / import in a dashboard

Methods & Workflows

Papers & Documentation NoR @

View / Modify /
Use / Execute
in a platform

NoR _m,
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E EO Platforms 0<Q  methods
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* FAIR Management Tools _—
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@ *  Learning resources JORY l&’ Fé:‘ Effgiwgﬁza
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cﬂontribumr E Manage E «  Asa PI, manage your project outcomes \C/jv&cl)tiﬁgv?/
S A= L)
Catalogue Resources Manage Community Community @ «  Discuss on the forum about datasets, methods, etc
user
Long-term storage in Project Results Repository on ESA Infrastructure
J2
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EarthCODE Use Cases

Access

Science oo Visualise on a web map
Catalogue a—| - 7N / import in a dashboard

Re-use Methods & Workflows View / Modify /
Science (/\) Use / Execute
. Papers & Documentation NoR _@_ in a platform

Interoperable
Science

NoR _m,
spensarsip O_)? Develop new
E EO Platforms 0<Q  methods
Resources e
* FAIR Management Tools _—

Interact with
Community

Package your

o R _
@ . L ; O O algorithm as a
earning resources % ¢ EAIR workflow
B% Publish your
Manage ’ « Asa PI, manage your project outcomes data and
Contributor R LT @ g - WOI’kﬂOW
Catalogue Resources Manage Community Community @ . Discuss on the forum about datasets, methods, etc

Long-term storage in Project Results Repository on ESA Infrastructure
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Conceptual Architecture (in support of reproducibility and interoperability)

.......

.
.......

“E

_— e — — — — — — — — — — — — — — — — — — — — e — — —

|

|
|
|
\

A

for one or more platforms

WS2: provide capability

to “develop” workflows

| arthCODE portal
| ole
»| m Science Stakeholders
| WS3: develop a science user
| I community base through use
| of catalogue (workflows,
| Ws3 Community \_ documentation, etc)
| |
| v v
| open e
BEE ) ™ EO workflow R -i
>‘ apis WS2 FAIR Open Science —deployment WS1 Infrastructure
r- - Ay
| T .
workflows { Open Science products
Catalogue k
| ¥
SR T ingeston -~ — — — — — — — — — — — —
workflows J GitHub < products

=]
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“host” workflows with
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near the data.
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Platforms and Partners

. (pavss @ ‘r » i ta:‘ — :“

Copernicus i : ) B Z A

Data Space o/ " RS-

Ecosys't)em o I % SYSTEM
ST eVl HaTA

LAB

f vito BROCKMANN
Remote Sensing CO NSULT

Best practise ITT is planned for 2025 to allow more platforms

17
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Conceptual Architecture (in support of reproducibility and interoperability)

|/EarthCODE portal
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EarthCODE High-level Architecture - Metadata

 Workflow

« Experiment

* Product
Application \ Workflow Y Process \ '
Metadata Metadata ! Graph
: : | ' Source
| : ; Code |
Experiment "\ ] . |
; Metadata i '
Product Input Jupyter  \
Metadata Metadata Notebook
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EarthCODE High-level Architecture - Metadata

» Describing Workflows, Experiments and Applications

« Describing Products and Input Data

OGC API - RECORDS

Application Y\ Workflow )
Metadata Metadata

) Process
Graph

) Config
Metadata

Input
Metadata

e sme

Asset Catalog

Experiment
Metadata

Product
Metadata

Jupyter
Notebook

Source
Code
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EarthCODE High-level Architecture — Workflow Support

. Find novel ways to convert source code into CWL

. Find novel ways to convert source code into a Process Graph
. Find novel ways to convert source code into other workflows
. Find novel ways to manage data types when using workflows

OGC API - RECORDS

Application Y\
Metadata

) Config
Metadata

Input
Metadata

e sme

Asset Catalog

Experiment
Metadata

Product
Metadata

Workflow ]
Metadata

) Process
Graph

Jupyter
Notebook

Source
Code
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Open Source Software

@ COCPCA

BETTER ACCESS TO EARTH OBSERVATION

Web Portal
https://eoepca.orqg/

EarthCODE

GitHub
https://qgithub.com/EOEPCA

Documentation
https://eocepca.readthedocs.io/

https://earthcode.esa.int/ - EarthCODE Portal

EarthCODE

nnnnnn

A FAIR Open Science , , .
environment for reproducible
Earth System research

2024 TEEE INTERNATIONAL GEOSCIENCE AND REMOTE SENSING SYMPOSIUM
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https://earthcode.esa.int/
https://eoepca.org/
https://github.com/EOEPCA
https://eoepca.readthedocs.io/

/= TELESPAZIO

a LEONARDO and THALES company

Cesa R
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https://leonardo.com/
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