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Development of ESAP, the ESFRI
Science Analysis Platform

A toolkit for building platforms through
which users can discover and interact
with the data products, software tools,
workflows, and services that are made
available through ESCAPE and from
elsewhere.

Preparing ESFRI services, data
products, and tools for integration
with ESAP and their subsequent use
within ESCAPE and across EOSC

The Twin Missions of Work Package 5

Bulk Data Archive

........................
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ESAP provides the focal point for
integrating diverse services from a
range of providers.

Two major components: GUI and
Gateway.

Focal point of a range of pluggable,

independent services.
Flexible, robust, extensible.

A toolkit; deployable and
customizable to meet the needs of
different research infrastructures.

Goals and structure of ESAP

DOl Service
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ESCAPE ¥ ESAP Capabilities

ASTRON Data iapto Interactive Analysis
Apertd Data Collection Cuery

Zooniverse Classification
Database
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Workflow for plotting and visualizing data from the ESAP shopping basket
[WSRT-Apartif)

Fatching duta from the ESAP Shopping basknt
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Special Guest Stars

Mathias FuBling
CTAO

Cherenkov Telescope Array Observatory: Experiences with ESAP

James Collinson

SKAO
SKA Regional Centres and ESAP

Aard Keimpema

JIV-ERIC
The EVN Archive Portal: Bringing science to the data using JuypyterHub
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Heidelberg
MPIK / Zeuthen

DESY
Tz

The first ground-based gamma-ray
observatory

Spain
o La Palma

CTAO provides to the User Community:
a science portal for access to products and
services

High-quality data and science tools Chile

ESAP offers to the ESFRIs:
main building blocks to build platforms
tailored for specific purposes
ability to explore workflows:

CTAO users executing a science analysis
(finding data, worfklow, software)

Uls for CTAO staff to do data management
tasks (batch processing)

Science data challenge (interactive
processing)

https://www.cta-observatory.org/
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The ability to easily add services to a
platform makes it versatile

The ESAP makes it simple to add an archive or
service to the platform

If a service has a REST API then it can be
connected and queried through the ESAP

Enables cross collaboration and linking of
data and workflows

A simple example of this is using the eOSSR
python library developed in WP3/OSSR

We can now query the Zenodo archive to look
for anything linked to ESCAPE and CTAO

For example, the CTAO Instrument response
functions

Modularity: Adding Services

< ESCAPE Archives

WSRT-Apertif

Apertif Surveys

Data from the Apertif surveys include
imaging and time-domain data. The
time-domain products consist of high-
time resolution filterbank data in the
PSRFITS standard. The imaging data
products include the raw observations
in the measurement set (MS) standard
format. In addition, processed data
products are available, including
calibration tables, calibrated visibilities,
multi-frequency synthesis continuum
images, polarization images and cubes,
and uncleaned neutral hydrogen (HI)
line and beam cubes. Full details of
these data will be provided in
upcoming papers (van Leeuwen et al
2020, Adams et al. 2020).

ASTRON VO

ASTRON

Virtual
Observatory

ASTRON Virtual Observatory

The Virtual Observatory defines a set of
standards that can be used to
download astronomical data. The
ASTRON VO contains several image
surveys, which are images in the FITS
format. Since the VO is currenty under
development, more data types will be
available in the future.

Visit ASTRON VO Archives

Zooniverse

Zooniverse Classification
Database

The Zooniverse is the worlds largest
and most popular platform for people-
powered research. This research is
made possible by volunteers — more
than a million people around the world
who come together to assist
professional researchers. Our goal is to
enable research that would not be
possible, or practical, otherwise.
Zooniverse research results in new
discoveries, datasets useful to the
wider research community, and many
publications.

Visit Zooniverse Archives J

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding
from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement no. 824064.

26/10/2022


https://pypi.org/project/eossr/
https://zenodo.org/

ESAP and Analysis Workflows: a tool for CTAO Users and
Staff

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

N

“i: ESAP-GUI

[ .- 3

« cC o localhost P S N

Office B3 VHE [ ESCAPE [ arXiv B35 Stuff 5 Week = ESAP ADS By Translate [Iﬂ y Hist IVOA &) CTAQ/CTAC Gener... » 5 Other Bookmarks

ESAP facilitates the connection of software, data and §=
interactive analysis

Interactive Analysis

_ Interactive Analysis
The CTAO Science Portal needs to offer data and Workflows
services to its users and staff

This will allow users to interact with data
It can also help foster cross collaboration and joint analysis [L@earch for yorkflows ]
Could be used to support observatory staff

Advanced Search

Both Gammapy and AGNpy were onboarded to the

OSS R/W P3 CSIC-IAA HCG-16 workflow
G amma py 0 pe n_s-o urce Pyth on p-aCka € for ga m m d _ray Description: Analysis of Hickson Compact Group 16
astromomy and will form the basis of the CTAO science PV
analysis tools Author:
. Runti Platform: Python
AGNpy: software package developed by high-energy omrorie oo

astrophysicists to compute of the photon spectra
produced Active Galactic Nuclei

The workflow shown uses both Gammapy and AGNpy to DS MocPy

fit the Spectral Energy Distribution of the BL Lacertae . o

bI Description: Experiment with Multi-Order Coverage maps
asar Link: https:.#/github.com/cds-astre/mocpy
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https://gammapy.org/
https://github.com/cosimoNigro/agnpy

...................................... ESAP and Batch Processing
o

CTAO needs to internaII?/ manage data e Argre s
processing at PByte-scale: Batch Analysis
Service task of the Observatory

Automated batch processing needed

Data could be spread across multiple data
centers

CTAO staff would be able to launch data
management tasks

Monitor Batch Jobs Submit Batch Jobs

esap-gui version 21 jan 2022 - 10:00

A batch APl and asynchronous worker

component was developed to connect the
ESAP to CTADIRAC

CTAO uses DIRAC as its workload
management software

Given the correct setup jobs can be
launched

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding 26/10/2022
from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement no. 824064.
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Groups with access to a DIRAC system should Batch Analysis »
be able to easily customize an ESAP to launch Batch Analysis
and monitor batch jobs

Workflow:

A user can define a steering file

work ongoing with IVOA and CEVO to define
standards

This tells the ESAP where to find a containerized
version of your program Search for Workflows

From there you can modify the parameters and
submit the job

The jobs submitted can then be monitored via the

Async worker or a custom Batch component CONCORDIA
E Xxam p Ie Esysg;;:ﬂ::n: Containerized Corsika on DIRAC
L|nks to WPS/OSSR CONCORD'A group Steering File: DIRACExampleWorkFlows/concordiajson
Potential links to ongoing and future work in
WP2/DIOS
. . Hello World
In the future DIRAC will move to tokens making e
thIS process Slgnlflca ntly eaS|er Description: This is the hello world example
Keywords:

Steering File: DIRACExampleWorkFlows/helloworld json
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..................................... ESAP and Batch Processing

Groups with access to a DIRAC system should
be able to easily customize an ESAP to launch
and monitor batch jobs

Workflow:

A user can define a steering file

work ongoing with IVOA and CEVO to define
standards

This tells the ESAP where to find a containerized
version of your program

From there you can modify the parameters and
submit the job

The jobs submitted can then be monitored via the
Async worker or a custom Batch component

Example

Links to WP3/OSSR CONCORDIA group

Potential links to ongoing and future work in
WP2/DIOS

In the future DIRAC will move to tokens making
this process significantly easier

Batch Analysis
Batch Analysis

Monitor Batch Jobs Submit Batch Jobs

CTADIRAC

Description: CTA-DIRAC instance
Runtime Engine: Docker

Rosetta @ INAF OATS

ption: The Rosetta platform deployed at INAF OATS computing centre

Eearch for Facilities ] Depilboy
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..................................... ESAP and Batch Processing

Groups with access to a DIRAC system should
be able to easily customize an ESAP to launch
and monitor batch jobs

Workflow:

A user can define a steering file

work ongoing with IVOA and CEVO to define
standards

This tells the ESAP where to find a containerized
version of your program

From there you can modify the parameters and
submit the job

The jobs submitted can then be monitored via the
Async worker or a custom Batch component

Example

Links to WP3/OSSR CONCORDIA group

Potential links to ongoing and future work in
WP2/DIOS

In the future DIRAC will move to tokens making
this process significantly easier
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<> ESCAPE

Batch Analysis

Batch Analysis Submission

ESAP CONCORDIA

This workflow is the example

singularity_image
output_file_name
cputime
job_name
group_name
dirac_path
dirac_SE
arguementi
arguementz2

arguement3

Job Number: 33
Status: PENDING

'http://doublehis.com/|

output tar |

7500 |

ESAPTEST |

ESAPTEST_GROUP |

/vo.ctainzp3fr/user/g I

CC-IN2P3-USER |

1

3

|
22 I
|

Select RUN to submit the job with the above parameters or ABORT to cancel.

26/10/2022
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ESAP and Batch Processing

. <> ESCAPE synchronous Jobs
Groups with access to a DIRAC system should i
be able to easily customize an ESAP to launch Jobs: 33 page:(i¥]
and monitor batch jobs

Workflow:

Run ID Phase Creation date Parameters Results Action

) ) ) batch 6 Oct 2022, 15:40 UTC 11 parameters i 1repults i
A user can define a steering file
work ongoing with IVOA and CEVO to define bateh 6 Oct 2022,1539 UTC 2 parameters i ke cjobie, & ARCHIVE
standards el |

"mimeType": null

batch 6 Oct 2022, 15:3g UTC 11 parameters i = & ARCHIVE

This tells the ESAP where to find a containerized
version of your program

From there you can modify the parameters and
Submit the JOb batch 6 Oct 2022, 1538 UTC 2 parameters i 1results i B ARCHIVE

The jobs submitted can then be monitored via the

batch 6 Oct 2022, 1538 UTC 2 parameters i 1results i B ARCHIVE

Async Worker or a custom Batch Component batch 6 Oct 2022, 15:37 UTC 2 parameters i 1results i B ARCHIVE
Exa m p Ie batch 6 Oct 2022, 15117 UTC 2 parameters i 1results i & ARCHIVE
LinkS to WP3/OSSR CONCORDIA group batch 6 Oct 2022, 1516 UTC 2 parameters i 1results i & ARCHIVE
Wég?g |a(|)g n kS to o ng0| n g an d fUtu re wo rk I n batch 6 Oct 2022, 15115 UTC 2 parameters i 1results i & ARCHIVE

batch 8 Oct 2022, 1514 UTC 2 parameters i 1results i B ARCHIVE

In the future DIRAC will move to tokens making
this process significantly easier

Create a new Job

Run ID

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding 26/10/2022

from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement no. 824064.
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N Challenge

Science Data Challenge a way to engage with
CTAO users

V. Savchenko has deployed a version of ESAP
using Kubernetes on one of the future CTAO
Data Centers (CSCS)

With the aim to investigating how it might be used
for a CTAO data challenge

They found it could be easily customized
github based login
addition of workflows
advanced search options and use of metadata

A mybinder instance has also been added and
made available to the platform

This work is being fed back into WP5/ESAP

Challenge: For a Data Challenge the workflows
would need to be persistent

Interactive Analysis

Workflows

Interactive Analysis

[ Search for Workflows

)

Advanced Search

Autogenerated

Autosaved

CTA Gammapy Example

Description: CTA Gammapy Example

Link: https:/#/git.astron.nl/astron-sdc/escape

wphs/workflows/cta-example

Author:

Runtime Platform: Python

Keywords: [ cta JETCSICER)
cherenkov-telescope (0.12) isgri (017) spi (017)
nustar (0.17)

HESS DR3 analysis with
gammapy

Description: HESS DR3 analysis with gammapy

Link:

https:/~/renkulab.io/gitlab/vladimirsavchenko

/hess

Author:

Runtime Platform: Python

Keywords: D (e
cherenkov-telescope (0.12) isgri (017) spi (017)
nustar (0.17)

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding
from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement no. 824064.

Exploring the ESAP for potential use in a Science Data

HESS DR3 analysis with
gammapy

Description: HESS DR3 analysis with gammapy

Link:

https:/#renkulab.io/gitlab/andriineronov/hess

/

Author:

Runtime Platform: Python

Keywords: cta(0.12)
cherenkov-telescope (0.12) isgri (0.17) spi (0.17)
nustar (0.17)

26/10/2022




Conclusions

I(E:-Srﬁg has contributed workflows and functionality to the

The ESAP provides an excellent toolbox from which one
can build and tailor a Science Platform

CTAO has been able to identify key technologies and
ideas which it will further investigate in the future

CSCS coIIeaﬁues have been able to deploy their own
version of the ESAP and customize it, to investigate
possible use for a Science Data Challenge

We look forward to further work together on these topics
in future collaborations

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding 26/10/2022

from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement no. 824064.
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Overview

SKA Regional Centres (SRCs)

Capabilities to meet challenges of SKAO data
High level architectural vision

ESCAPE prototyping activities
Science platform and data lake for SKAO use cases
Bringing compute to the data

ESCAPE’s legacy within the SKAO

Current SRC Network prototyping activities
Other benefits: collaborators, cloud techs, best practices

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding 26/10/2022

from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement no. 824064.
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SKA MID
Karoo, South Africa
197 dishes |

WY el >/ il
[\ NS S N

Test systems already taking data. Main science programmes from ~2028/9. 50 year lifetime.
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SKA Regional Centres: SKAO data processing stages

N

SKA Regional Centres

/ ¢ p
LOW-FREQUENCY APERTURE ARRAY CENTRAL SIGNAL PROCESSOR SCIENCE DATA PROCESSOR

SKA LOW

SKA MID

100 Gb/s

CENTRAL SIGNAL PROCESSOR SCIENCE DATA PROCESSOR

* Data rates approximate

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding 26/10/2022

from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement no. 824064.
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The SRC Vision

"To ensure that scientists can access SKA data
products and use them to make discoveries”

opean Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding 26/10/2022

ean Union’s Horizon 2020 research and innovation programme under Grant Agreement no. 824064.
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SKA Regional Centre Capabilities

Science Enabling Applications
Analysis Tools, Notebooks,
Workflows execution
Machine Learning, etc

Distributed Data Processing
Computing capabilities provided
by the SRCNet to allow data
processing

Data Discovery

Discovery of SKA data from the
SRCNet, local or remote,
transparently to the user

Visualization

Advanced visualizers for SKA
data and data from other
observatories

Support to Science Community
Support community on SKA data
use, SRC services use, Training,

Project Impact Dissemination

Interoperability
Heterogeneous SKA data from
different SRCs and other
observatories

Data Management

Dissemination of Data to SRCs
and Distributed Data Storage
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SKA Regional Centre Capabilities

Science Enabling Applications
Analysis Tools, Notebooks,
Workflows execution

Machine Learning, etc

Distributed Data Processing
Computing capabilities provided
by the SRCNet to allow data
processing

Data Discovery

Discovery of SKA data from the
SRCNet, local or remote,
transparently to the user

Data Management

Dissemination of Data to SRCs
and Distributed Data Storage
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Metadata query
Science Data
Discovery

SRC Logical View

Users
Science Platform

Interface (API layer)

Data Logistics Compute
Globally Resource

distributed Management
storage sites Work sharing

o
aQ
Authentication

Who?
Permissions?

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding 26/10/2022
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SRC Logical View

Users

Science Platform

Interface (API layer)

Data Logistics
Globally

distributed
storage sites

o
aQ
Authentication

Who?
Permissions?

Compute
Resource
Management
Work sharing

Metadata query
Science Data
Discovery

= ESCAPE ESCAPE
T Virtual ‘ Data Infrastructure
Observatory for Open Science
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ESCAPE prototyping - SKAO
Archi\.res

Archive - ASTRON VO

Instrument  Virtual Data Retrieval
e 1 1 Observatory Data from the VO can be downloaded using the query functionality of the
r C u rS O r a a. a. r C I Ve S I n Description ASTRON Virtual web page. Also, the VO standard protocols can be used to find the data that
Observatory is shared through the service using external tools like TOPCAT, Aladin or DSg.

Note that a few services are password protected. Those are marked with a*
a. n S O [PI"in the service listing.
f I k I ASTRON
OIKS!

virtual

Helps inform decisions on archive ==
Str U Ctu re ASTRON Virtual LoTSS-DR1 ASTRON VO @ Query this Dataset

Observatory

Data in ASTRON VO

The Virtual Observatory LoTSS-DR1
defines a set of standards
that can be wused to
download astronomical data.
The ASTROMN VO contains
several  image  surveys,
which are images in the FITS
format. Since the VO s
currenty under
development, more data
types will be available in the
future.

The LOFAR Two-metre Sky Survey First Data Release contains
images and catalogs that characterise the low-frequency radio
emission in the region of the HETDEX Spring Field (right
ascension 10h45moos to1sh3omoos and declination 4500000
to 57000'00"). A total of 325,644 radio sources are detected ina
region covering 424 square degrees. The maps have a median
sensitivity of 71 uly/beam and a resolution of 6 arcsec. Optical
counterparts for 71% of the radio sources have been identified
and where possible photometric redshifts for these sources
have been derived. Four services are available for this dataset,
namely Cross-Matched Source Catalogue, Image Archive,
Image Cutout Service, and Raw Radio Catalogue.

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding 26/10/2022

from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement no. 824064.
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& binder

Turn a Git repo into a collection of

JupyterHub on STFC Cloud interactive notebooks

" Jupyterhub Fig1-DECaLS_grz_image wmsameschanges @ Logout | Control Panel

B+ x @B 42 % PRin B C » cCode v @ Memory: 481 MB

#Add gridlines

Indigo |IAM authentication S T—

#Add label for each galaxy
- f.add label(32.28,-10.325,'PGC 8210',horizontalalignment='right',color="ye!
f.add_label(32.55,-10.3225, 'NGC 848',horizontalalignment='left',color="'yel!
Persistent storaae vo | umes £.addiabed (32,385 10,115, 'HcG 16a’shorisontalel ymmente:lett  colore' el
f.add label(32.315,-10.138, 'HCG 16b',horizontalalignment='left', color='yel!l

f.add:label(lz .43,-10.147, 'HCG 16c',horizontalalignment='right',color='yel!
f.add label(32.443,-10.2,'HCG 16d', horizontalalignment='left',color='yellov

Binder service to dynamically

length = 100 #kpc
f.add_scalebar((180./numpy.pi)*length/(dist*1000.), label=str(length)+" kpc

build environments

f.savefig('Figl-HCG16_DECaLS_image.pdf')

Dask Gateway (WIP) — provision e
ephemeral compute clusters on '

-10°05*

demand o e e

™ 16

HCG 16c
10'
- :»

HCG 16d

Dec (ICRS)

15'
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ESCAPE prototyping - SKAO

Transfer success site matrix

Src\Dst SPSRC_STORM JPSRC_STORM IMPERIAL ] AUSSRC_STORM STFC_STORM
S K A O R - - STFC_STORM 100% 100% 100% 100% 100% NO DATA
u C I O I n Sta n C e SPSRC_STORM NO DATA 100% 100% 100% 100% 100%
. JPSRC_STORM 100% NO DATA 100% 100% 100% 100%
R S ES at S KAO S I te S IMPERIAL 100% 100% NO DATA 100% 61% 100%

CNAF 100% 100% 100% NO DATA 100% 100%

AUSSRC_STORM 100% 100% 100% 100% NO DATA 100%

Full mesh automated
functional tests

Integrated with JupyterHub

File Edit View Run Kernel Tabs Settings

rototype - ‘datalake as a ”
p y p : dlaas_workflows:1400mhz_pb fits
. y :
S e rVI C e e Search Everything -
SEARCH RESULTS
OCEANIA
') = dlaas_workflows:1400mhz_pb.fits 272.81KiB

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding 26/10/2022

from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement no. 824064.
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SRC Network Prototyping - 2022 onwards

Global team of development
teams

12 countries plus SKAO

~1000 dev days every 3 months,
set to grow

ESCAPE candidates further
assessed include Rucio, ESAP,
Indigo |1AM

ESCAPE collaborations will
continue!

. ‘.:..
-. é ,. S ’ ',‘ y
- e

Alex Clarke Maria Angeles M...

- T
—
&

) 'v T [ |

AR 4 .

™ Mus:?, ' Brunc Costho 2
I Rob Barnsley

L |
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SRCNet

SRC Network Prototyping - 2022 onwards

"Science Data Challenges" are a great way to engage
community with SKA, and prototype Regional Centres are
already supporting science teams

TBD: Future SDCs |
_______________________ 1
Science
SRC Architecture platform for
Pl planning Review SDCs
kickoff
Science verification su)
— === — 7 __________..—-""—_?apacity
-— e B T em mm e e e == = = == == ===
2022 T 2023 T 2024 ] 2025 T 2026
15 %6 '17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Jun - Aug Sep - Now Dec - Feb Mar - May Jum - Aug Sep - Nov Dec - Feb Mar - May Jun - Aug Sep - Nov Dec - Feb Mar - May Jun - Aug Sep - Nov Dec - Feb Mar - May Jun - Aug Sep - Nov

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding
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Other Benefits of ESCAPE

Collaborations - experts in range of fields

A number of ESCAPE members are now involved in SRC prototyping
(ASTRON, IAA)

Will continue to work with the contacts we have made (collaboration
agreements with e.g. CERN/CTAQ)

Service operations experience
Data lake ops

Kubernetes deployments
Automated integration testing

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding 26/10/2022

from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement no. 824064.
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ESCAPE to the Future
25-26 October 2022

Brussels, Belgium

The EVN Archive Portal

Bringing the science to the data using JupyterHub

Aard Keimpema

keimpema@jive.eu
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JIVE and the EVN >

97 JIVE

A/ |\ -
OJL Joint Institute for VLBI

JIVE is located in the
Netherlands

Technical operations and
user support for the
European VLBI Network

The EVN is an Open Skies
facility

All EVN data is public after 1
year

Hartebeesthoek

The European VLBI Network

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding

from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement no. 824064. 10/26/2022
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Yearly data volumes (archived data)

1EB

100 PB

10 PB

1PB

100 TB

10TB -

1TB
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Remote interactive pipelines ®
JIVE

'\.\\\.

Data should be processed close to where it is archived

Solutions should accommodate both automated pipelines and interactive
data processing

Main advantages of using Jupyter for remote interactive pipelines:

User friendly: Notebooks are easy and intuitive to use; all results are
embedded in a single document

Interactivity is optional: Notebooks can optionally be run as a non-
interactive pipeline for batch processing

Accountability: Data reduction process is self-documenting and fully
repeatable

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding

from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement no. 824064. 10/26/2022
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EVN Archive portal

JupyterHub instance hosted at JIVE

Open service: All interested users can make
a free account and process any observation
from the EVN archive

Builds on the results from WP3 and WP4

Allow federated logins: ESCAPE IAM,
SurfCONEXT; Applying for eduGAIN access

Integrated with the ESAP using BinderHub

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Researc!

JIVE

4 (@ 0 & jupyterhubjive.eu:8443/authirealms/)... | @ A » S 0B =

£ Signinto IVE JupyterHub instan: X 4

JIVE JUPYTERHUB INSTANCE

Signin to your account

https://jupyterhub.jive.eu

h Infrastructures has received funding

from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement no. 824064. 10/26/2022
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FAIR data standards

Data on the EVN archive is

Findable: Through VO and web interface

Accessible: EVN data is public after one year and is
accessible through the VO or web interface.

Interoperable: Only open source programs and open
data formats are used (FITS, Measurement Set)

Reusable: Data comes with all relevant metadata
and there are no restrictions on use

Users can submit their notebooks back to the EVN
archive allowing other researchers to reproduce their
results

* @
o
JIVE

& Signin to JIVE JupyterHub instan: X = + v+ — 0O X

4 (@ 0 & jupyterhubjive.eu:8443/authirealms/)... | @ A » S 0B =

JIVE JUPYTERHUB INSTANCE

Signin to your account

ESCAPE IAM

Surfconex t

Privacy Policy
echnical & Operation Measures

https://jupyterhub.jive.eu

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding

from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement no. 824064. 10/26/2022
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Overview ®
JIVE

N

user

o }
i Authenticator
| S |
| User | ‘)
| Database e———

EVN TAP service

. Jupyterhub

Persistent storage ~ Notebook database

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding

from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement no. 824064. 10/26/2022
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Overview ®
%] JIVE

user

WP3 Docker Image
Des Small’s talk

Authenticator
—7 T
User \)
—P iy
Database @ 4
Spawner EVN TAP service

JupyterHub

4
Persistent storage  Notebook database
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Overview ®
%} JIVE

user

WP4:
Mark Kettems talk

Authenticator A/
User Single user

«<— > Notebook server

Jupyterlab

SIBET I I EVN TAP service

JupyterHub

Database

4
Persistent storage  Notebook database
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Data discovery is through a
JupyterLab plugin developed at

JIVE

The plugin executes queries
using the EVN VO service

The EVN VO contains the
metadata pertaining to all public

Data discovery

EVN observations

Each search result has a Jupyter
notebook associated with it

" JupyterLab

O IEI 32 hups://jupyterhub jive.eu/user/cd9

€« > C
: File Edit View Run Kernel Tabs
= t ©
| 3
L)
g | / N14C3 /
o Name - Last Modified
B clean_plima.. 21 hours ago
= B clean_plmask 21 hours ago
M clean_plmo.. 21 hours ago
BB clean_plpsf 21 hours ago
& I clean_plresi.. 21 hours ago
M clean_plsu... 21 hours ago
* B clean_tlimage 21 hours ago
B clean_tl.mask 21 hours ago
I clean_tl.model 21 hours ago
BB clean_tl.psf 21 hours ago
8 clean_tlresi.. 21 hours ago
B clean_tlsum. 21 hours ago
B EVN.gc 21 hours ago
I J1849.ms 21 hours ago
B nl4c3_debu... 21 hours ago
| nl14c3_debu.. 21 hours ago
I nl14c3_debu.. 21 hours ago
B nl4c3_debu... 21 hours ago
B8 nl4c3_debu... 21 hours ago
B nl4cims 21 hours ago
B nl4cimsfla... 21 hours ago
[ applycal.last 21 hours ago
[ bandpass.last 21 hours ago
[ casa-202210.. 21 hours ago
AL evn_continuu... 21 hours ago
Simple 1Mo @&

Settings  Help

JupyterLab — Mozilla Firefox

e1aal571c490907868720¢

Observing Band

Band L, C, X, etc

& Launcher X Experiment selection X |+
Experiment Source
Experiment code Source name
SEARCH
Right Ascension Declination Radius [arcseconds]
|13h29m52.75 47d11'43" 60 )
SEARCH
Search results Q
Exp
Actions  Experiment Source Ra Dec
time [s]
|i| ER040 M51 13h29m52.698s 47d11'42.930" 21854
& EG037C NGC5194 13h29m52.804s 47d11'40.065" 5910
o EGO37D NGC5194 13h29m52.804s 47d11'40.065" 6066
|£| ER040 J132952+4712 13h29m51.590s 47d12'07.700" 21854

Srows -

Distance [deg]

0.000020252172835049266

0.0008666970759109673

0.0008666970759109673

0.0075465293313555695

Experiment selection

Cone search on the EVN archive

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding
from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement no. 824064.
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Jupyter-CASA docker image

. evn_continuu... - JupyterLab ®x 4+ v —
4 C [ & jupyterhub.jive.eu/user/aardk/lab/tree/N14C3/evn_continuum_N14C3.ipynb o A » I & =
JUp! ] Py 7]
L] L] L]
Astronomical data processing is
+ L] ti N14C3. e |+
. ) t c evn_continuurm_| ipyn
based on the widely used CASA B a)|®rxBO = » o - summioresook e O
o -
o =/ N14C3 / Create bandpasses for the reference antenna
SOftwa re o Name -~ Last Modified [2@]: plotms(vis=vis, xaxis='frequency', yaxis='amp',ydatacolumn='data’, B P J & F &
- - - antenna=refant, correlation='11",coloraxis='baseline’,
M clean_pl.mask 2 months ago scan=sbdscan, averagedata=True, avgtime='68@', highres=True)
° . :— | A clean_plLmodel 2 months ago AmDb vs. Freauenc
'he Docker in 1dg€E contains o clan plos 2 menths sgo 0038 | .
5 I clean_plresidual 2 months ago ] .“.
B clean_plsumwt 2 months ago 1 ,‘\ .'.. &
CASA 6 5 1 » M clean_tlimage 2 months ago 0.030 N _"F'\ S M
- . . | clean_tl.mask 2 months ago ] 7 s '-‘ N '0,. 1'.
I clean_tlmodel 2 months ago 0.025 4 . * :‘,.‘ ., . - M
B clean_tlpsf 2 months ago ] y . "\ . y B
e i |t o T, T
_ [ e u pyte r_ e r n e I clean_tl.residual 2 months ago ] » - Ll e 5 o
° B clean_tlsumwt 2 months ago no‘ozo__ ‘,ﬁ\ !_4—\\:. f‘\-‘ . . ‘."\t
] »” K] by .
m EVN.gc 2 months ago 'IEI ] :.:,/'f :_‘_.v)'r.; \’.“\.-.' .5 n.n'\\-'_
| J1849.ms 2 months ago i > H v L H v . L4
R 0.015 - % . L W,
- . OO S B nldc3_debug.bpass 2 months ago . ':. * r '; p '.‘.' i it Y "‘ \"::.
B nl4c3_debug.gcal 2 months ago '.'_'\F'"\ 'f’\- . 3% " 7 .
00104 & et 3 . - 3
B ni4c3 debug.mbd 2 months ago " . B3 hY ":
. ] ] . . A
— EVN data discovery JupyterLab |~ N
M nldc3 debug.tsys 2 months ago 0.005 | K3 - - o N Ed
] . ., . : K .'f-.—\ h-\\‘
. M nldc3ms 2 months ago b N . - ¢ o g
] r 38 y
| u I n I nl4c3.msflagversi. 2 months ago b °
[ applycallast 2 months ago O‘OOO—I ! . T ' I ' ] ' !
’ 4.92 4.94 4.96 4.98 5.00 5.02 5.04 5.06
[ bandpass.last 2 months ago Frequency (GHz) GEO
A collection of widely used radio =~ =il o

[ casa-20220922-14..

Simple

5 minutes ago

« ] evn_continuum_N1... a minute ago

1Mo Casa | Idle

plotms(vis=vis, xaxis="frequency'

» yaxis="amp',ydatacolumn="corrected’,

Mode: Command @ Ln 2, Col 27

-

astronomy packages

evn_continuum_N14C3.ipynb
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How did we get here

e Gathering
requirements

¢ Implementation
plan

e Team formation

e Summer “focus
weeks” result in
the first functional
ESAP prototype.

e |nitial Virtual
Observatory (CEVO,
WP4) integration.

?

¢ Evaluation of
prototype against
ESFRI needs and
advanced use cases.

e Workshop
demonstrating ESAP
to stakeholders;
valuable feedback
for future
development.

e |nitial OSSR (WP3)
integration.

Asynchronous
execution system.
Mature integration
with DIOS (WP2),
OSSR, CEVO.

Batch computing.
New ESFRI service
integrations.

Fit, finish, polish &
robustness.
Training the
community.

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding

from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement no. 824064.

e Beyond ESCAPE:

ESAP general
release.

¢ Available for general

use and adoption by
ESFRIs and other
projects.

An open source
project; hoping
many existing
ESCAPE members
will stay involved
and form a nucleus
of core developers.

2022-10-25
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The ESAP Open Source Future

Technical Improvements
Improved support for provenance and persistent identifiers.
Data sharing and collaborative workflows.
Persistent development environments.
Rich semantics for describing the relationships between data products, and between
data products and compute/analysis software.
Sustainability
Build out complete, ESFRI-focused virtual research environments using ESAP.
The ESAP open source core provides ongoing development and maintenance.

Common Standards
A federated network of science platforms.
IVOA Execution Planner as a first step.

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding 2022-10-25
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