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ESCAPE ESCAPE: Astronomy and Particle Physics ESFRIs

* Builds on communities’ complementary excellences in data stewardship:
* Astronomy Virtual Observatory infrastructure

* HENP expertise in Exabyte-scale data management and large-scale distributed
computing

* Builds on existing inter-RI synergies, intersections; overlapping
competence and authority of national stakeholders

* Recognises that ESCAPE communities will be Exascale data generators,
early adopters of ICT and data management innovations,
push state-of-the-art

* Both Observatory- and Facility- operations require global, open access to

data, Iong term curation, and sustainability
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ESCAPE ESCAPE PARTNERS

Particle physics ESFRI research Infrantructures
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ESCAPE Work Programme
ESCAPE 5
Data Lake:
* Build a scalable, federated, data infrastructure as the basis of open science for the
ESFRI projects within ESCAPE. Enable connection to compute and storage ,‘ ESCAmeEnrrnsimc'.ure
resources. for Open Science
Software Repository:
* Repository of "scientific software" as a major component of the “data” to be 000
curated in EOSC. Implementation of a community-based approach for the 8 8 : ESCAP?,

continuous development of shared software and for training of researchers and
data scientists.

Virtual Observatory:

* Extend the VO FAIR standards, methods within a broader scientific context; 2 ESC\ﬁEE
prepare the VO to interface the large data volumes anticipated from new facilities. (2 Observatory
Science Platforms:
* Flexible science platforms to enable the open data anaIYsis tailored by and for @ ESCAPE
each facility as well as a global one for transversal workflows. | Science Analysis
Citizen Science:
* Open gateway for citizen science on ESCAPE data archives and ESFRI community g ESCAPE
Citizen
le) fo) Science
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ESC APE Promoting, implementing and committing to Open Science
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Envisage ESCAPE services moving into the EOSC-Exchange layer, and

ESCAPE EQOSC cell

\\___ connections to the Interoperability Framework.
Rely on EOSC-Core for underpinning aspects, e.g. AAI
( TSP’s
("~ RI-Specific Science
2, ES?ﬁ.PE © ESCAPE Platforms Po ESCAP E
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ESCAPE The ESCAPE Data Infrastructure for Open Science

~ The ESCAPE Data Infrastructure for Open Science (DIOS) aims at delivering a
prototype of the Data Lake concept, a common storage infrastructure that:

'\ ESCAPE

| Data Infrastructure
for Open Science

. . " igh 1 S
- Provides global data management orchestration ESCAPE o D e e e
Dt{a!r.ew SITEs FEDERATIONs of sites Federates and define
- Large Scale Storage Large Scale Storage T;::t;:lfa;cls,
. . Qj Eﬁg g"g énnE §§§ ) Replication rules)
- Delivers Open Access and FAIR data services: 4 g % @@ . @ pata Titecyoles,
trustable data repositories; enable data management OFT ® ®) . sme e
policies; transparent data access layer. & %@ S8 B S &8
T Latency hiding and coTntent del:i.Tvery T
Y - Y Y c1dlds
#: ] & () . g\
: . . : : "R e $e900e & i
- Science prolegts to drive the service requirements Camoseasccss Sassome  Maregdmd  HpConlers  Remolsy  Conmer
to address their needs. e
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Eurspean Science Clustar of Astranomy &
Particle physics ESFRI research Infrastructures
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Objectives:

* shared open science software and services based on
FAIR principles

* Foster interoperability, software re-use and cross-
fertilisation between ESFRIs (e.g. simulation)

* Offer an open innovation environment for standards
(e.g. data-formats) and shared novel commuity
software

OSSR deliverables:

* Establish a community-foundation

* Expose/share software to users via the
EOSC catalogue

* Train and bring together the scientists/users

* Provide a scheme to acknowledge and reward
scientists for their commitment

Software Repository as Part of the EOSC Catalogue

See ESCAPE
coe S e
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Astronomy Virtual Observatory framework as part of EOSC

A e ESCAPE
" T ‘ Virtual
Observatory

Integration of an existing operational interoperability framework
* Domain specific thematic services supporting Open Science

Brings Astronomy metadata standards into EOSC context -

* IVOA standards responding to the needs of ESFRI, Rls and researchers :

* See Astronomy use case in SRIA vl —pg. 211, and EOSC Interoperability
Framework

EOSC to enable next steps of the astronomical Virtual Obsevatory

* Connection to computing and integration into ESCAPE platform
* Scalability for big data

Data stewardship practices of Astrophysics in EOSC context

Developing the vision of next generation astro ESFRI archives
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ESCAPE E.g. technical interoperability:

IVOA Registry into EOSC via EUDAT B2FIND

™,

http://b2find.eudat.eu/dataset?q=IVO0A http://b2find.eudat.eu/
_ R .
. o GUIDELINES ~ COMMUNITIES FACETED SEARCH ABOUT M
EUDAT B2FIND EUDAT
# / Datasets
Filter by location Clear Search data

:I . ?F VOA
gy . s
4 T

.. 23,019 datasets found for "IVOA" Orderby: | Rele. -

IVOA Identifiers EUDAT B2FIND identified as a way to connect
AN SRS IS S, + We checked technical compatibility of the 2 systems
-~ IVOA VOResource
. . _ IVOA Naming Authority
@ Filter by time o This registers the IVOA as the cowner of the ivoa.net a B BZFIND mOdeI
o Both use OAI-PMH
o IVOA RegTAP service (@GAVO) has a DataCite extension
— works as the harvest-able endpoint for the IVOA Registry

Map data © OpenStreetMap contributors
Tiles by Stamen Design (CC BY 3.0)
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Integration of ESCAPE services in the Science Analysis Platform
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Eurspean Science Clustar of Astranamy &
Particle physics ESFR| research Infrasiructures
-,

* The Science Analysis Platform provides a uniform interface

to the capabilities developed by the other ESCAPE work e cu
packages, to ESFRI-specific resources, and to other
services available through EOSC or in their local 1 P —
environment. _
DOI Service < » | ESAP Gateway ESAP Configuration
* The ESAP Gateway acts as the hub of a ,
range of pluggable, independent
microservices.
* The ESAP GUI mediates user access e ovsorvatory [+—| || sttutoral |y L Datatake | oRAC e
. . ' i4 o JupyterHub L e.g. Rucio b
through an attractive and consistent e | I e I
i N te rfa ce E \‘—_’/ P j E National _ i E | P i i Local Cluster P
. Zooniverse - 3 . JupyterHub - i E Local Bulk Storage [*— ! Middleware <
* The capabilities of the ESAP system canbe | —— | |
extended by adding new microservices: | | || | comamspestic ||| [ . L PG Faitios e
ESAP can adapt to its environment, be it | 5o [T} | VevaisatonToois [T o T [
’ ] | I —
deployed at a small scale on local systems, | ——— || |
or in service of major infrastructure. oL T N ) )
CatwogSenvioss | |meracteDatavayss | {DataAcooss8Stagng | (ComputeSeices
Link to WP4, WP6 Link to WP3 Link to WP2 Link to WP2, WP3
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ESCAPE Connecting to EOSC... a work in progress

research Infrastructures

AN
DIOS, OSSR
Data Lake
Software Repository

ESCAPE ] ]
ESAP Science Analysis Platform

Virtual Observatory services, ESFRI workflows
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to enhance the researcher
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_ Generic services, e.g. notebook
¥ service, citizen science frameworks, ...

Horizontal services from wider community

Expanded horizontal services from clusters

EOSC Exchange
ram jwork

07 horizontal services

e-Infra horizontal services

Rules of Participation Security Coordination PID Policy
Onboarding Knowledge base

Horizontal
execution layer

» Funded compute & storage resources
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Core
coordinat

Engagement and promotion

EOSC Support Activities

EOSC Interoperability

Business collaboration & the Digital Innovation Hub

EOSC Core

> AAl integration with DIOS

Core platform
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ESCAPE brings together Astronomy, Astrophysics, Astro- S u m m ary

Particle, High Energy and Nuclear Physics communities

& ESCAP ) ® S ESCAPE
Dutd Infrastructure oo e Open-source Scientific Software

for Open Science and Service Repository

Access physical & e-infrastructures I | Aggregator & Integrators Q o
Processing & Analysis @ Sharing and Discover 05@30 @) [.Zl
Security & Operations ' I Training & Support N 800
<> ESCAPE ESCAPE 2. ESCAPE
ESFRI Science [«] L7 Virtual
Analysis I'-E.::rr"rn-'m o Citizen (5% Observatory
fe] o Science
Processing & Analysis o Processing & Analysis = 9
Sharing and Discovery E@ @ @ Sharing and Discovery _@ Q @
Training & Support ° &840 Sharing and Discovery @) Training & Support = e

Broader synergies with the other
Science Clusters , e-infrastructures
for EOSC

Broader synergies within a large
scientific community and for
innovation/society
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