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=scape ESCAPE EU Project

European Science Cluster of Astronomy & Particle physics ESFRI research
infrastructures

'y ESCAPE

P Data Lake (DIOS: Data Infrastructure for Open Science):
Build a scalable, federated, data infrastructure for open science for the ESFRI
Enable connection to compute and storage resources.

02 ESCAPE
[sla] |

P Software Repository (OSSR: Open-source Scientific
Software and Service Repository):
Open source scientific software and service repository.

: : : ESCAPE
P Virtual Observatory (CEVO: Connecting ESFRI projects 2 550

to EOSC through VO framework):
Extend FAIR standards, methods, tools of the Virtual Observatory;

demonstrate EOSC ability to include existing platforms & ESCAPE
P Science Platforms (ESAP: ESFRI Science Analysis Platform):
Flexible science platforms to enable the analysis of open access data

oo, ESCAPE
P Citizen Science (ECO:Engagement and COmmunication): B

Open gateway for citizen science on ESCAPE data archives and ESFRI CS projects
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ESCAPE Summary

» Focus on ESAP (ESFRI Science Analysis Platform)
e components
e features

»Where IVOA Is In ESAP
and
»where IVOA could be in ESAP

» Suggestions for discussion
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Catalog Services

Interactive Data Analysis

Data Access & Staging Compute Services

Link to DIOS, OSSR
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Current Status & Capabilit

ASTRON Data Explorer

Aperti Data Collection Query
Caviog Tt Raisegeed
Pracesing Lo DisPrict e
0 (] i
WSRT-Apertif ASTRON VO Zooniverse Virtual Observatory (VO) o
Mook
ASTRON
5 s w5 0 veby oty 100mt29 Do
viraal 5 s 5 0 vebary som Oow
Observatory
o5 02 vty oy oo
Apertif Surveys ASTRON Virtual Zooniverse Classification W e e
Data from the Apertl surveys Ehssrgtong Selves
include imaging and time-domain The Virual Observatory defnes a The Zooniverse is the words sty sy 907
data. The time-domain products sotof standards that can be used largest and most popular platform
consist of highvtime resoluion o download  astronormical data for people-powered research. This sttty QoM Do

fiterbank data in the PSRFITS
standard The imaging data
poducts include the  raw
observations in the measurement
sel MS) standard format. In
adition, processed data products
are available, ncluding calbration
tables, calkvated visbilties, mult-
frequency synthesis continuum
images. polarization images and
cubes. and uncleaned neutral
hydriogen (H) tne and beam
cubes. Full detals of these data
will be provided in upcoring
papers (van Leeuven et al 2020.
Adams et al 20201

Apertif Archives

The ASTRON VO contains several
image surveys, which are images
in the FITS format Since the VO is
currenty under  developmen,
more data types wil be avaiable
in the future.

Visit ASTRON VO Archives

Demo system

research is made possile by
volunteers ~ more than a miion
people around the world who
come together to assist
professional researchers. Our goal
is to enable research that would
not be possble, or practical,
othervise. Zooniverse  research
results in new  discoveries
datasets useful to the wider
research community, and many
publications.
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https://sdc-dev.astron.nl/esap-gui
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Fetching data from the ESAP Shopping basket
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https://sdc-dev.astron.nl/esap-gui

ADQL Query

\k SELECT TOP 100 * from ivoa.obscore WHERE obs_collection-"apertif-dr1' and Service Metadata

dataproduct_subtype-'continuum’

Eurapean Sience Cluster of Astranamy &
Particle ghysics ESFA| resrarch Infrastruciures.

\ ~ Selected Services

xisting Query Capabilities

» https//voastronnl/tap: |} 11 keys

1 2
ESAP IVOA Query
Catalog” Keyword
ESAP Can ue the VOA . radio Basket dataproduct_type dataproduct_subtype calib_level obs_collection obs_id obs_title obs_publisher_did obs_creatol
q ) [m] image continuum 3 apertif-dr1 190807041  190807041_AP_Boo1 ivor//astron.nl

registry for services and e

List of VO Resources fimage_mf_oz fits

data ;

Content
o Resource Access URL Waveband Title Service Type Types
(] CSIRO ASKAP  https.//casdacsiroau radio CSIRO ASKAP Science Data Archive vsicatalogservice  ['other'
TAP /casda_vo_tools/tap TAP Service
(] CSIROC Pulsar https.//data.csiro.au/psrdavo/tap radio CSIRO Parkes Pulsar Data Archive: vscatalogservice  ['other!
TAP
(] HALCA http:.//jvonao.acjp/skynode/do/tap radio HALCA VSOP (the VLBI Space vsicatalogservice  [archive’]

< ESCAPE ity tiQ i /halca Observatory Pregramme) Correlated
Data

Archive - Virtual Observatory (VO)

Instrument Virtual Observatory Data Retrieval

Description  Virtual Observatory (VO) Data from the VO can be downloaded using the query functionality of the web page. Also, the VO
standard protocols can be used to find the data that is shared through the service using external tools like
TOPCAT. Aladin or DSg.

Data in Virtual Observatory (VO)

Dataset or Category Catalog Query Access

VO Registry Virtual Observatory (VO)

aset
Virtual Observatory (VO) VORegistry
The table access protocol (TAP) defines a service protocol for accessing general table data,
The Virtual Observatory defines a set of including astronomical catalogs as well as general database tables. Access is provided for
standards that can be used to download both database and table metadata as well as for actual table data. This version of the
astronomical data. protocol includes support for multiple query languages, including queries specified using

the Astronomical Data Query Language ADQL within an integrated interface. It also includes
support for both synchronous and asynchronous queries. Special support is provided for
spatially indexed queries using the spatial extensions in ADQL. A multi-position query
eanahilitv nermite aiieries anainst an arhitrarily laraa list of actranomical tareete. nrovidine 2
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Interactive Analysis

Interactive Analysis
Workflows

Search for Workflows

Advanced Search

CSIC-1AA HCG-16 workflow

Description: Analysis of Hickson Compact Group 16
Link: https://github.com/AMIGA-IAA/hcg-16
Author:

Runtime Platform:

Keywords: jupyter-notebook

CDS MOCPy

Description: Experiment with Multi-Order Coverage maps
Link: https://github.com/cds-astro/mocpy
Author:
Runtime Platform:
L | Kewvwnrds inmter-notehonk

« >

@ Getting Started

AMIGA-IAA/hcg-16: Repo synced with Zenodo

This zenodo registry

ESAP Software Execution (1)

@ (A O B https://zenodo.org/re @ In o =
[3 other Bookmark:
er 28, 2021

| Software ] Open Access |
84

@ views

23

& downloads

v is related to the gitHub repository hcg-16 (https://github.com/AMIGA-IAA/hcg-16), which hosts a

pipeline to reproduce the data reduction and analysis of

This and

Name

future releases will be archived with Zenodo.
v
[ LICENSE 11kB I u
[ README.md 42kB
-
= 3 calibration_flag.py 28.7 kB

" OpenAlIRE

= [ pipeline.py

= [ pipeline.ym! 460 Bytes
[ codecheck.yml 42kB
- docker

= [} Docke 588 Bytes
i % Diicker 570 B;[u( Publication date:
0 Da:k: e September 28, 2021
[ environment.ym 261 Bytes Do
.o ¢ DOl 10.5281/zenodo. 5534662
= [} Fig1-DECaLS_grz_image.ipynb 34kB Keyword(s):
> Grants:
European Commission:
Size « ESCAPE - European Science Cluster of
Astronomy & Particle physics ESFRI
646 kB @ Preview || & Download SRR S e R

Workflow metadata description needed:
OSSR & CEVO working on it
codemeta.json

https://escape2020.pages.in2p3.friwp3/
eossr/v0.4/metadata.html
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escare  ESAP Software Execution (2)

Particle ghysics ESFA| resrarch Infrastruciures.

S

N ESCAP_E Archives Multi Query Interactive Analysis

Interactive Analysis . €2
- Compute facilities metadata description
Compute Facilities

needed:

[ Search for Facilities ] e ExecutionPlanner

https://github.com/ivoa/ExecutionPlannerNote

& Dave Morris presentation

JIVE BinderHub

Description:
JIVE BinderHub
Link: http./#/jupyterjive.nl/binderhub/

MyBinder

Description:
MyBinder
Link: https://mybinderorg/

Rosetta @ INAF OATS
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https://github.com/ivoa/ExecutionPlannerNote

ESCAPE Asynchonous Tasks in ESAP

» Since now ESAP only performed synchronous queries
» VO defines a number of asynchronous protocols (e.g. async TAP)
for longer running queries, wish to implement these in the ESAP

Query App

v

Store references to large results (1000+ rows) in Shopping basket

P Starting (and keeping track of) Batch computation jobs (e.g.
simulations)

P Orchestrating Interactive Analysis platforms and data staging (e.g.

jupyter hubs)
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escare [VOA-UWS

10

Provides a specification for a REST API

Data model and control flow for Jobs

Existing clients

Don’t reinvent the wheel for ESAP

Universal Worker Service Pattern
Version 1.1

IVOA Recommendation 24 October 2016

Interest/Working Group:
http://www.ivoa.net/twiki/bin/view/IVOA/lvoaGridAndWebServices
Author(s):

P. A. Harrison, G. Rixon

Editor(s):

DOI:

P. A. Harrison

10.5479/ADS/bib/2016ivoa.spec.1024H

Funded by the European Union'’s
Horizon 2020 - Grant N° 824064
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sscare [VOA-UWS in ESAP

e Portable Django App (integrates easily in existing Django Projects,
such as ESAP)
e Uses Django REST Framework for serialization and REST interface
e Alpha version: not fully compliant with the specification; not on PiPy yet
e Uses JSON instead of XML
Django UWS &
Project ID: 354 [}

©-15Commits § 1Branch (7 07Tags [-] 307 KBFiles [ 489 KB Storage

Django implementation of the IVOA UWS pattern.

main django-uws / | + v

https://git.astron.nl/astron-sdc/django-uws

11 Funded by the European Union’s - Q/ :
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ESCAPE UWS Worker & Job Description Language

e Initial Job Description Language single parameter: type:

(:ILJEBrB/JtEiF) def init workers() -» Dict[str, Worker]:
tmp = {}

for worker name in getattr(settings, "ESAP WORKERS", []):

Orc.jupyter

worker: Worker = import string(worker name) ()

tmp[worker.type] = worker

e Job implementations should

specify more parameters return tmp

REGISTERED WORKERS = init workers()

- type = parameters["type"]
- = REGISTERED WORKERS[worker type]

~.run{job)

job.phase = EXECUTION PHASES.COMPLETED
except Exception as err:

job.phase = EXECUTION PHASES.ERROR

= gn
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escare  Future of UWS in ESAP

P Implement various kinds of Jobs in the workers and formalise the Job
Description Language (JDL)

P Implement all parts of the REST API in the Django package

P Implement XML serialization for compatibility with existing clients

P Worker facing API replacing the Database connection and Django ORM

Suggestions:

P Extend the specification with a JSON data schema for easier integration with
modern Javascript Frameworks (React, Angular etc.)

P Endpoint for registered jobs should be able to specify the parameters they allow

13 Funded by the European Union’s - ’/ :
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EscApE Conclusion

» How IVOA standards “helped” ESAP features development

» How IVOA could help science platform development with new
standards

» Enforce ExecutionPlanner development and standardization

» Suggest to introduce JSON in messages exchange in IVOA
standards
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=scape ESCAPE EU Project

European Science Cluster of Astronomy & Particle physics ESFRI research
infrastructures

'y ESCAPE

P Data Lake (DIOS: Data Infrastructure for Open Science):
Build a scalable, federated, data infrastructure for open science for the ESFRI
Enable connection to compute and storage resources.

02 ESCAPE
[sla] |

P Software Repository (OSSR: Open-source Scientific
Software and Service Repository):
Open source scientific software and service repository.

: : : ESCAPE
P Virtual Observatory (CEVO: Connecting ESFRI projects 2 550

to EOSC through VO framework):
Extend FAIR standards, methods, tools of the Virtual Observatory;

demonstrate EOSC ability to include existing platforms & ESCAPE
P Science Platforms (ESAP: ESFRI Science Analysis Platform):
Flexible science platforms to enable the analysis of open access data

oo, ESCAPE
P Citizen Science (ECO:Engagement and COmmunication): B

Open gateway for citizen science on ESCAPE data archives and ESFRI CS projects
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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

Virtual Observatory (VO)

The Virtual Observatory defines a
set of standards that can be used
to download astronomical data.

Visit Virtual Observatory (VO) Archives

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




ESCAPE Asynchronous ESAP - Architecture

19

REST API

o UWS specification
o Build as Portable Django Application

Celery Queueing system for
message brokering to Worker
o  Support for various queue software:
RabbitMQ, Redis, AmazonSQS, etc.
Celery Worker for performing tasks

ESAP GUI

ESAP AP

UWSs
REST AP

QUELE
(RabbitMa)

SHARED OB

/

ESAP Worker

Funded by the European Union’s - ./ :
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Async Query Workflow

e User specifies query parameters in
the ESAP GUI

e Parameters are send to the async
Worker
Worker performs the Query
Worker stores reference to results
in the shopping basket

e Worker in addition can notify the
user that the query is done

ESAP

1. Query params reference to result in

| T 3. Notify User and store
shopping basket

Worker

2. Perform long
running query

.

ARCHIVE



Orchestration Workflow: BinderHub example

e Current focus on BinderHub: git
repository -> JupyterLab interface

e User selects data in shopping
basket, software workflow, target
system

e Job started:

(@]
o

Clone the repository

Create a “postBuild” script to download
data from Shopping Basket

Makes the repository available to
BinderHub service (needs to be public)
Performs request to BinderHub to start
a server and wait for it to be ready
Reports back with the URL so ESAP
GUI can redirect the user

Cleans up the modified repository.

3. Provide
updated repo
walit for ready

Warker

-~

1. Clone Repo 2. Construct
postBuild

ESAP

Workflow repository

»@ binderhub

4. Downloads data to Hub

Data Storage Provider
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