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ESCAPE \\elcome
Final public meeting of ESCAPE Work Package 5.
Introduce and explain the work we've been doing since 2019.
Our aim is to inspire you...
...to build on this work in your own projects.
...to join with us in future development.
Day 1: Deep dive on ESAP, the “ESCAPE Science Platform”.
Day 2: Related work and future prospects.

None of this is “finished”; there's enough here to be interesting, but plenty more work to
be done.

Plenty of time for discussion: brief questions after each presentation; extended
discussion blocks at the end of each session.

https://indico.in2p3.fr/e/EsapTraining for the schedule.
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ESAP & ESCAPE: An Introduction
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%ARA JFIrustIT Services

* %k %k K 4 FRoyal C
* ok ok &
2022-11-21/22 ESAP Training Workshop 5 Funded by the European Union’s _
Horizon 2020 - Grant N° 824064



Ny
ESCAPE ESCAPE Research Infrastructures

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

\ Particle Physics

O Astrophysics

cherenkov
lelos(ope

european solar telescope

Horizon 2020 - Grant N° 824064

2022-11-21/22 ESAP Training Workshop 6 Funded by the European Union’s _



nnnnnnnnnnnnnnnnnnnnnnnnn

AN

( TSP’s

( RI-Specific Science Platforms
oo ESCAPE su: ESCAPE virtyal Observatory € ESCAPE  g¢jence Platforms °o, ESCAPE (itzen Science
eoe VO Registry ° e .....
Catalogue & E\stronomv Data\‘ VO Registry ] Analysis Tools wOrkﬂc_>ws, notebooks, deployment platforms, mm
Repository of N VO Services packaging y
resources r ~
Datasets é ESCAPE 4 \
Software & services "“ Data Lake ‘/ ,BQ
Tutgr!als FAIR data management G A
P gla.'mt?g k Content discovery and delivery / =
ublications —
4 N\ N =
HPC HTC 30 ] Haadh
e Grid clusters, Private/public Commercial — ]%_lJ TIT%WI
i)
etc clouds clouds L N
Lo e \ )

7 Funded by the European Union’s
Horizon 2020 - Grant N° 824064

2022-11-21/22 ESAP Training Workshop



L/

ESCAPE Acronyms

DIOS: Data Infrastructure for Open Science
CEVO: Connecting ESFRI projects to EOSC through a Virtual Observatory framework

ESCAPE: European Science Cluster of Astronomy and Particle physics ESFRI research
infrastructures

ESFRI: European Strategy Forum on Research Infrastructures
EOSC: European Open Science Cloud
ESAP: ESFRI Science Analysis Platform

OSSR: Open source scientific Software and Service Repository

So that means that “ESCAPE ESAP” is the European Science Cluster of Astronomy and Particle
physics European Strategy Forum on Research Infrastructures research infrastructures
European Strategy Forum on Research Infrastructures Science Analysis Platform.

...watch out for a quiz later!
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ESCAPE The Scientific Data Lake P e

for Open Science
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Manage large datasets Support for joint Apply FAIR data
without worrying of your processing of data drawn management principles
data storage space from multiple sources
limitations
A following data principles and providing a flexible and
robust system to . Support

orchestration to make data accessible across different communities.
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Pevelopment plattorn _Externa! plattorn A common repository for software across
project project the various ESCAPE infrastructures. s =
\j / Designed both to make software available
to practising scientists and to preserve .
Zenodo REST AP P & . p . ome i 2000 =m— - - —
software for future reproducibility. T
I;Zm@oup Built-in to common CI/CD systems J— ==
Landing page Built around the Zenodo system for long- $SSESCAPE
information rojectlis ope . coe and Service Repositor o
formaton] - profeti ] term stability and preservation. S
\b‘/ Programmatic access through the eOSSR
. Welcome to the ESCAPE OSSR!
EOSE AP |Ibra ry. What is it?
EOSC Porta Integrated with the ESAP platform... see
EOSC Catalogue I ate r.
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ESCAPE The Virtual Observatory 0 vonm
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ESCAPE aims to build around open Users Computers
standards wherever possible. In-Browser User Layer User
... DesktopApps __________________ Programs
We have used and contributed to a | Using  [81 ;
bunch of IVOA standards. In (e o
) ) (s, o [Gon (550
particular, the project has pushed on: [oms e _— epae .
[[Fesourcotin. ] [Simot [hetoctae ] (5 | 3
Using IVOA semantic UCD 2 - = vo ol B
. .g = Semantics  [oaul ] Core 14ndel | r A
metadata for solar physics. S S — — e | 3
- o] — R
Developing IVOA standards for 3 MG owon [ @
. : [moc” CubeDM Datalink
radio astronomy metadata. | - — =
Deploying IVOA-compliant ¢ Shaing - |
services in the ESO science storage o Resource Layer | Computtion
archive. Providers
Education, education, education, ...
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ESCAPE (Citizen Science 20, ESCAPE
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Join ambitious Contribute to Take part in the Open
experiments extraordinary scientific Science revolution
discoveries
An ambitious programme that allows the to take part in

to perform tasks that could not otherwise be solved algorithmically and that will
contribute to making a wide variety of
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ESCAPE \What | talk about when | talk about science platforms
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ESCAPE ESFRI| Science Analysis Platform

N

ESAP provides a focal point for integrating diverse
services which are drawn from other providers.

Two part structure: web Ul, and API gateway.

< ESCAP

ESAP GUI

v

Focal point of a range of pluggable, independent || ovoisenice

A
\/

ESAP Gateway

services (some of which are WP5 deliverables).

_______________________________

FRI Science

S ——
ESAP Configuration

Designed to be flexible, robust and e
extensible. B il
WP5 does not provide an “operational” | Zoonierse |3
service: ESAP is a software development |
& integration project, which is made | Tem— |
available to ESFRIs and successor projects = | . -

(EOSC Future, etc) for them to customize cauossonice
and deploy. CEVO, C5
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National
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Local Cluster .

Local Bulk Storage

Domain-Specific

Visualization Tools |

Middleware

A

H[PT|C Facilities |

i |Interactive Data Analysis

Lo
! |Data Access & Staging

Lo
i i Compute Services

DIOS, OSSR
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ESCAPE A platform... or a toolkit?

ster of Astron
niraste

uster o
research |

ESCAPE's mission is not to build and maintain Jupyter, batch
computing services, or similar for common/EOSC access.

Many ESCAPE partner institutions do make available systems for testing, developing, and experimenting on.

ESAP is a toolkit for building “science platforms” which are
customized to particular applications.

Deployable at a variety of scales:

“Centralized ESAP”, providing flexible and convenient access to a wide
spectrum of ESCAPE services.

“Project ESAP”, providing a way for individual infrastructures, projects, etc to
quickly integrate diverse capabilities into a unified service offering.
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ESCAPE Example Capabilities

Particle physics ESFRI research Infrastructures

[AST(RON Data Explorer [RXSIeS

Apertif Data Collection Query

© iam-escape cloud cnatinfn.iyiogi © &
Interactive Analysis
Workflows

ESCAPE

Catalog Targot
Processing Level DataProduct Type
Raw o [ f Welcome to escape

1
Query results for Apertif CSIC-IAAHCG-16 workflow :
eoe @ < © sde-dev.astron nesap-gul o B+ 3 4 319 Deserton sy csancom
Author. e

Runtime Platform
Keywords:

Name RA Dec  fov Link to data
WSRT-Apertf ASTRONVO Zooniverse Virtual Observatory (VO) WS S w23 s o2 vl SIS o]
cDs MocPy "
WSRTAgoTII0.B001MS 2028 305 02 vy uncalbratecVsity 10071150 oo Experent i st o Covrago o
Lk \ ,
ASTRON WeRTAou BoozMs 2028 05 02 visbity ncalbratachiity 9071 Hathor
Runtime Platform
Keywords:
WSRTAgo7 Boo3MS 028 305 02 vy uncalbratecvisiity 19071132
virtual
observatory §
WSRTAGOTIIT.B004MS 2028 305 02 visbily uncalratecVisislty 190711133 Dowrioad éata ASTRON VO Apestif
Q0711134 BoosMS 2028 305 02 visibilly uncalibratedVisibilty 190711134 T Fle £t Vew R Kemel Tobs Setings Heb
Apertif Surveys ASTRON Virtual Zooniverse Classification - @ Lo Py
Data from the Apertl surveys Observatory Database R ole+xeo & EXT a
include imaging and time-domain The Virtual Observatory defines a The Zooniverse is the worlds ese M- < D ool ™! " PR "
data. The time-domain products Set of standards that can be used largest and most popular platform st ot ng%Px f°:_tl?"°“'"9 and visualizing data from the ESAP shopping basket
consist of high-time. resoluion to download astronomical data for poople-powered research. Ths s (WSRT-Apertif)
fiterbank data in the PSRFITS The ASTRON VO contains several research is made possible by GBasket KTl &l exper user o e e e e
standard.  The imaging  data image surveys, which are images volunteers — more than a million v e e
i i at. i i ) . from ippesdness mpors Layout, %, widgets
products  include  the  raw n the FITS format. Since the VO is people around the world who Interactive Analysis crselippuidaets] portaruu et agety
observations in the measurement currenty  under  development, come together to assist e
set (MS) standard format In more data types will be available professional researchers. Our goal Compute Facilities oyt atacti ot aspie
addition, processed data products in the future. is to enable research that would A bee fov ELETEEED DetaProduct SubType _ Datasel et sty
are available, including calibration not be possble, or practical image.mf.ozfts U2 524 o8 mage continuumt? 190809 Fetching data from the ESAP Shopping basket
tables, calibrated visibilities, multi- otherwise. Zooniverse research
frequency synthesis continuum Visit ASTRON VO Archives results in new discoveries,
images, polarization images and datasets useful to the wider Namo A Dec fov DataProduct Type DataProduct Sublype  Datase o I st omector
cubes, and uncleaned neutral research community, and many Hl_image_cubeofits cubo imageCubo 190809 2 = alta_comnector()
hydrogen (HD line and beam publications * Instantiate £ User Profile shoppn i o com
Chopingciion = shpping L ient(aceerEtips e/, comectorselach
cubes. Full details of these data apertif
wil be provided In upcoming Name DataProduct SubType  Datase —
Visit Zooniverse Al MyBinder basket = shoppingClient.get_basket (convert_to_par
papers (van Leeuwen et al. 2020, Visit Zooniv Hi_boam_cubcofis . beamCube 100809 Poing - o
Adams et al. 2020). D
S ra escription: o B
spertt -ta orC MyBinder ok recoeds = st oashetTeatiatt Erocert-l)
1tif Archives Hiim mu|t|p‘e imagecube 190809
across
. fron stropy. cabte sapars Tabte
L rV‘CeS Description: e tropgitaina = Teb a Tiomipansas{ar)
zooniverse  Farchiv Se IVE BinderHub
Link oytorive

samp Farchive’ samp
foreground FaM

0023107216573 6366 204'ES1"0S0%0 204 galaxy grok ae
01 ® Pyon3iide e iEiwe

samp Farchive' samprecord lesS75e]
lens F2M"GrozWioz. 33"SDSSa:

oo 38248723652110196116191358761261/NOT*050'22

6:gravital SKAO BinderHub.

| Description:
SKAO BindorHut

Demo system
https://sdc-dev.astron.nl/esap-gui
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ESCAPE Example Workflow

User identifies relevant
catalog services configured
in this instance of ESAP. S " ﬁ

DOI Service < » | ESAP Gateway ESAP Configuration
User submits search terms to
multiple catalogs using o
consistent ESAP UlI. | o || s el | Demme i ome e
Search results returned | [ o el [ e Ll [ ] | o
touser and displayedin \ —— | ——— | | |
Unlfl e d form. | Catalogues Visualization Tools | Cloud < actiies <=
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Example Workflow
Winnow

User identifies convenient
Jupyter system configured in
this instance of ESAP.

ESAP GUI

DOl Service

A

User sends retrieved catalog

\/

ESAP Gateway

e
ESAP Configuration

data to notebook.

_______________________________

Virtual Observatory [€— i
1

Interactive analysis
session in notebook

Zooniverse < : i

identifies most |
Project or Instrument |q—- !

Catalogues |

promising candidates
for bulk processing.

A

Catalog Services

18
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_______________________________

Institutional
JupyterHub

National
JupyterHub

Domain-Specific |
Visualization Tools |

A

E ! Interactive Data Analysis

Data Lake
e.g. Rucio

Local Bulk Storage

Cloud

E | Data Access & Staging
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Local Cluster
Middleware

HPC Facilities

' |
! | Compute Services
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ESCAPE XM ole Workflow

AN

User instructs the Data Lake
to “stage” archived data
corresponding to catalog

S ——
ESAP Configuration

DOI Service < »| | ESAP Gateway
entries to online storage.

. A c—————
Il | 1 Il 1 Il ey | 1 1 1
! . ] Institutional DA b Data Lake 1§ -
| < — | < — | =L DIRAC < -
' Virtual Observatory ! JupyterHub 1k e.g. Rucio ! !
B —— ! Y B ——— Ve |
! I ! Y o Ve |
I — I ——— R !
i ] o National P : o Local Cluster | . !
Zooniverse < i JupyterHub ~ i Local Bulk Storage [ Middleware R
Ie———— [ | :
| " [N [ D ——— [N |
: ! Domain-Specific i | _— |
Project or Instrument |« ! - AN < { < | < .
) Catalogues 1k Visualization Tools L Cloud k HPC Facilities i
| —_— N Ol —_ . :
L o K L ¥ !
] B vl ] B H |
| — @@ o Do - Do :
| Catalog Services I |Interactive Data Analysis ! | Data Access & Staging ! | Compute Services |
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ESCAPE Example Workflow
4. Compute

User sends instructions for a
batch compute job to the

—
DIRAC cluster. -
DOI Service ESAP Gateway ESAP Configuration

Compute cluster retrieves
the staged data from the, - fo ool

A
\/

| [ W [N | [N

! . R Institutional | 1! Data Lake |
Data La ke E Virtual Observatory [ : E JupyterHub +— i e.g. Rucio +— DIRAC

A S A il

. e | A — | |

Batch processin = R Natonal e | e e

i Zooniverse a— JupyterHub <« Local Bulk Storage [*— 1 Middleware o

| S ¥ ak S ak |

happens.

Domain-Specific HPC Facilities |« :

1
Project or Instrument |«g :

Visualization Tools [ ; E Cloud <
Results are stored to
Data Lake, and the user ) ) : —
notified of com pletion. i Rl o e | iComputeSenvices | ;
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ESCAPE Example Workflow
5. Visualize Results

N

User identifies a domain-
specific visualization service
: e
that can help analyze their -
DOl Service < » | ESAP Gateway ESAP Configuration
data.
User initiates a
. . . . s — N —— |
visualization session, | vitual Obsenvatory [+ Jopytortup [ co-Ruce [T 1] DIRAC
| i N |
Y R |
paSSIng Iocatlon Of i ) Pk National D i Local Cluster | .
E Zooniverse ! JupyterHub 4—:5 Local Bulk Storage [ i E Middleware <
compute results. — I
i | i i Domain-Specific Do I ——
! Project or Instrument f—- | Visualization =t Cloud < HPC Facilities |
Catalogues ! i Tools ! i
— [N L N —
| i\i ———
.95_‘?51'99??_”_"_‘3_6_3_ ______________ _"Jt_‘?r_‘"‘_‘it'_"_e_ DEE ATEDEE _D_a_‘t_a_f*_c_‘i‘?s_s_ Gl _C_?ETIE"ft_‘? Sillees
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ESCAPE Example Workflow

N

Having established that the
results are noteworthy, the
user instructs the DOI —
Service to mint a persistent '
identifier for them.

--------------------------------------------------------------

--------------------------------------------------------------

The results are made | |wwomnaw [ |l i [ e | ome
available tothe wider @ ——— | [ Ll m—_ | [ coowe |

Zooniverse I JupyterHub [ €1 Local Bulk Storage [*—! Middleware

community.

Domain-Specific |, i :

Project or Instrument |« : < < iliti < :
) Catalogues Visualization Tools Cloud HPC Facilities !
. Catalog Services E Interactlve Data Analysis E Data Access & Staging E Compute Services
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ESCAPE:
https://www.projectescape.eu
ESAP documentation
https://git.astron.nl/astron-sdc/esap-api-gateway/-/wikis/home
WP5 code repositories
https://git.astron.nl/astron-sdc/escape-wp5

And now on with the show...
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