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Exploitation Platform

EXPLOITATION PLATFORM

“Bring the user to the data”
EARTH OBSERVATION A collaborative, virtual work
Data analysis environment providing access to
PAST: performed by EO data, algorithms, tools and ICT
downloading the data : o resources
analysis
M PE——— . .
- Analysis Execution
xploitation Scientific Data Public Sector Industry -
Layer Exploitation Beneflts from scalable, robust
| infrastructure — pay-per-use

EXPLOITATION TIER

analysis

Cloud Infrastructure
Increased user base

Eaa;: rGemaratlon (5 esa = Data
Esh @& EUMETSAT = : -
Ground Segment Herkage; Entth Exploces Copernicus Sentinels Reaches a wider audience
Infra-structure ; Operations ' —— "
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Platform Ecosystem — Network of Resources

Platforms

« Virtual work environment

* Access data

» Develop algorithms

« Conduct analysis

« Share value-adding
outcomes

« Collaborative communities

Platform Ecosystem
« Data sources

* Analysis tooling

« Cloud processing

Interoperation | : x . TN A
Users of one platform may » TEP HYDROLOGY » TEP URBAN
consume the services of another "
directly platform-to-platform
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Aspiration — Platform Interoperability

Multi-platform Workflow

Processing at Platform A

Combines processing at

Platform B, with data from ®
Platform C /ER3

ch
(i
i

DISCOVER: data + applications

appllcatlens

EXECUTE:;
workflow

Workflow results

DISCOVER: data

6%l

Open Interfaces
Standardisation through open
interfaces seeks to reduce
the friction between inter-
platform points of contact

Platform C

-

I
I

—_— B = 11 2R 2= E
= B rAh HE

— B m ¥l + THE EUROPEAN SPACE AGENCY



GOAL — Common Architecture

EOEPCA

EARTH OBSERVATION EXPOITATION PLATFORMS
COMMON ARCHITECTURE

The goal of the Common Architecture is to define and agree a
re-usable exploitation platform architecture by identifying a set of
common building blocks that provide their services through open
interfaces

To encourage federation of EPs through an open consensus-based
architecture for EPs in the Network of Resources

To provide an open-source Reference Implementation of the
architecture
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Our Approach

Other !
S Best Practice
Exploitation p
R e.g. CEOS 2 TELESPAZIO
A\ 2 a LEONARDO and THALES company
delmos TeRRaUR
Development
E@X @ Deployment
. Building  feedback (CREODIAS)
ommon
Use Lase M rchitectur o )| | Reference Ny
Analvsis chitecture Implementation
Y Design Open Operators
Interfaces |} feedback  feedback |
\,7 \,———-—— TERRI LIS
spaceapplicaitions
Standards OGC Innovation
e.g. OGC testbeds, pilots
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Use Cases

a oY - ™
——Discover/visualise— Data Publish
—Discover/visualise— Applications & Workflows ——  Build
——Discover/visualise— Value-added Products —— Create
Consumer ———Analysis——— Interactive Environment ———Develop Platform
Systematic & Bulk
Execute L :
Processing
Annotate———— Machine Learning —Train
Portable Application
—~Federated Identity— Interoperate —  Network of Resources
N /
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Building Blocks

4 Resource ) /Processing & Chaining\ / User Management \
Management

E@X TeRrrRaHUe deimos

elecnor group
Application
Deployment & Login Service . - :
Resource Catalogue P .y . g. , Policy Decision Point
Execution Service Authorization Server
(ADES)
ALEEesson Resource Guard
Data Access Development , User Profile
. Policy Enforcement
Environment

Execution
Management Service

|
|
Workspace :
|
|

B0 I O S e =m e Bl EE 2= E — B L » THE EUROPEAN SPACE AGENCY



Discovery — Resource Catalogue

OGC CSW OGC API STAC OpenSearch
Based on pycsw [ 2.0.2I/3.0 ] [ Recclards ] [ 1.0.Cll—rc1 ] (EO/GeIo/Timej
Interfaces
« OGC CSW 2.0.2/3.0 Resource Catalogue

* OpenSearch with EO, Geo, Time
Data Model
o ISO 19115'1/2 ( ) (CSW Federation)
Harvestin records

° N4

» Push from Registrar/Harvester n
(Data Access) Registrar

Federation (Data Access)
* Via OGC CSW

« OGC API Records
| o @ oyCsw
JZN

Other Catalogues

I
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PYCSW

Home

Based on pycsw, a Python
Collections

OpenAPI

Swagger

JSON

Conformance
CSW 3.0.0
CSW 2.0.2

OpenSearch

STAC AP
OAI-PMH
SRU

EOEPCA Resource Catalogue

- 4= 11

[
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Home / Collections / EOEPCA Resource Catalogue / ltems

Suomi /
Finland

l Sverige

United Kingdom

Benapyck

Deutschland

France
Romaéania

Leaflet | Map data & OpenStreetMap contributors

Next

JSON | Contact

Type

B = B

S2A MSILT1C 20210521T125141

NO300

R138 T29WNT 20210521T145846.5AFE

S2A MSILTC 20201118T095311

NOZ209

RO79 T34UCA 20201118T110128.5AFE

S2A MSIL1C 20210521T125301

NO300
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MNO300
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S2A MSIL1C 20201118T095311

NO209

RO79 T33TXG 20201118T110128.5AFE

S2A MSIL2A 20210521T125301

MNO300

R138 T28VDQ 20210521T153745.5AFE

S2A MSILIC 20210521T125301

MNO300

R158 T28WES 20210521T145846.5AFE

S2A MSILTC 20210521T125301

NO200

R138 T28VDR 20210521T145846.5AFE

S2A MSILIC 20210521T125141

MNO300

R158 T29WNV 20210521T145846.5AFE

S2A MSILTC 20210521T125141

NO200

R138 T28WEE 20210521T145846.5AFE
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dataset

dataset

dataset

dataset

dataset

dataset

dataset

dataset

dataset

dataset
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Retrieval — Data Access

( 0GC WMSJ [OGC WIVITSJ [ OGC WCS ] [ OpenSearch

Based on EOxServer — 10 20 Bl
Interfaces Data Aceess

e OGCWMS1.1-1.3 EOXServer

e« OGCWMTS 1.0 ’ \

« OGCWCS 20

| i h t ist
« OpenSearch with EO, Geo, Time divester tem I > registrar

Harvester | — o

» Currently integrated with A \/
CREODIAS T T

Registrar AV Resource

+ STAC Items from harvester - Catalogue

 Populates Resource Catalogue Other Catalogues

and EOX View Server
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EOEPCA Data Access View Server (VS) Client powered by E @VX

Filters | e ) 3 5 4 Search Results Basket (0)

- 7
T —_— SENTINEL-2 LEVEL 1C TRUE COLOR .3

Searching -

LAYERS
SENTINEL-2 LEVEL 2A TRUE COLOR .(%'

@ Sentinel-2levelICTruec.. *+ B 4

Searching .
@ Sentinel-2level 2ATrueC.. + B

BASE LAYERS

@& EOX Terrain-Light
EOX Terrain

EOX Sentinel-2 cloudless

! ! ! ! ! . . 12
06:00 12:00 18:00 SEP 09 2019 06:00 12:00 18:00 SEP 10 2019 06:00 12:00 18:00 SEP 11 2019 06:00 ';
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Processing - ADES

[ProcgsGsZsA (F(}jlraft)]
2.0 .
Based on ZOO project ~Laneachon:
ADES o Application Deployment and
Application Execution Service (ADES)

200

e« OGCWPS 2.0

| o | stage-in || stage-out

Image OrkKTiow

* + deploy/undeploy [ deploy ) 7A
« STAC abstraction [
: . OGC Best Practice for EO STAC/ +data
* Ca|r|SS|an N ( Application Packages ) OpenSearch STAC
CWL runner for Kubernetes {}

Application Package v
 Metadata descriptor (CWL) Application
. Container image Resource Catalogue Execution

« OGC Best Practice for EO
Application Packages

 Draft API Processes

Calrissian (CWL)

kuberneteq
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Processor Development
Environment (PDE)

Integrated web tooling
Interactive analysis
Develop, test and
package applications
JupyterHub

Login integrates with
platform authentication
Spawns JupyterLab
Instance for user

Replicate the
conditions an
application experiences
when running in the
ADES on a platform

NEXT STEP — Integrate
with User Workspace
for Application
publishing

*

JupyerLab

) httpsy/fjupyterh.. A T

Run Kernel Tabs Seitings Help

6]

Last Modified
3 months ago
3 months ago

2 hours ago

2 months ago

workspace — Eclipse Theia

51 httpsy//jupytes

File Edit Selection View Go Run

E] MNotebook

s
"language_info": {

» B3 .ipynb_checkpoints

KE

Theia IDE

Untitled.ipynb X

ed.ipynb
L)
“cells™: [

"cell type": "code”,
"execution_count”: null,
"id™: "fee28642",
"metadata™: {},
"outputs”: [],
"source”: []

"metadata”: {
"kernelspec™: {
"display_name": "Python 3 (ipykernel)”,
"language”: "python”,
"name”: "python3"

. T
L

"version”: 3

"file extension": ".py",
"mimetype”: "text/x-python”,
"name”: "python",

orter™: "python”,

"pygments_lexer”: "ipython3”,
"version”: "3.9.9"

nbformat”: 4,
“nbformat_minor™: 5
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Resources

- Workspace

Workspace

Centralised management of
user’'s owned resources:

— Processing outputs

— Application Packages

— Uploaded products
Can also be used as a
Group/Project Workspace

Dedicated Resource
Catalogue

Dedicated Data Access
S3 bucket integration

Workspace API

REST API

Admin: create and manage
workspaces

User: register resources

@ O

S3 Object Storage

Workspace Catalogue Data Access )
API Services Services )
| |
Workspace
API ——  Workspace
—— > user/group/ K
Bucket project
Operator
_______________________ I /7 N\
“ Currently | AN
_____ OpenStack ./
N

( User Bucket

)

=/
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ADES
(stage-out)
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User Identity & Authorization

Federation of user requests

amongst platforms UM
User Identity . { Identity Providers )
|
* OpenlD Connect (OIDC) Q Login Service | ) GitHub
authenticate ) identit |
« External identity n (et J5>1 90 Authorization Server |
— GitHub COIH=ZY
e I B -

||

— COIH

olic *
Access Management

 User Managed Access Policy Decision
(U |\/|A) Resource Guard Point (PDP)

. Pollcy-pased resource
protection e”f"”“e”t

Resource Server
(e.g. ADES)
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Data services r

o KU berneteS < WM(T)S/WCS Data Services . Infrastructure data

‘abstract’ :

g . p

Infl’aStrUCtU re Expert User l Application Package> Resource Catalogue 3 De\:’::;e:;oernt

g 1 r Environment
« Containerised :
Applicdtion STAC/
Components User Management Parkdge OpenSdarch kubernetes

Login Service |

Policy Enforcement Point I

l
* Helm charts for |
Ku bernetes [__Policy Decision Point | {«ammm> STACin _ >
[ User Profile | ‘
Data in
° De IO ed to . :> o : Infrastructure Storage
ploy N Application Execution E.g. CREODIAS S3 object
CR EO D IAS APl Processes ADES Data out store
—J\ {
WPS . STAC out
STAC + Data out >
Client ST AC
E.g. Web Portal, EMS,
Jupyter notebook, etc. o
Discovery ,\ s
STAC/OpenSearclh/ =
% Data services ﬁ User Workspace - User’s data
WM(T)S/WCS | r =
N e
% .
Data retrieval
N
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In Summary

App Deploy/Execute

blueprint

Reference implementation

building blocks

Embraces the ‘apps-to-the-
data’ architecture

Open interface standards
Encourage platform

interoperability

Exploitation Platform

ADES

OGC Best Practice
EO App Package

13

Processor Development

Environment

EOEPCA
Common Architecture

#> g

Resource Catalogue

L

| —

Web Portal

|

Processing and
Chaining

rovisioning and
Management

@

- —

Platform B

| Y

[ Data Access )

J.

Federated Identity &
Access Management

[ User Workspace
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Where to find us...
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