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details of the ASTERICS project and the collaboration. ASTERICS (Astronomy ESFRI & Research 
Infrastructure Cluster) is a project funded by the European Commission as a Research and 
Innovation Actions (RIA) within the H2020 Framework Programme. ASTERICS began in May 
2015 and will run for 4 years.  
This work is licensed under the Creative Commons Attribution-Noncommercial 3.0 License. To 
view a copy of this license, visit http://creativecommons.org/licenses/by-nc/3.0/ or send a 
letter to Creative Commons, 171 Second Street, Suite 300, San Francisco, California, 94105, 
and USA. The work must be attributed by attaching the following reference to the copied 
elements: “Copyright © Members of the ASTERICS Collaboration, 2015. See 
www.asterics2020.eu for details of the ASTERICS project and the collaboration”. Using this 
document in a way and/or for purposes not foreseen in the license, requires the prior written 
permission of the copyright holders. The information contained in this document represents 
the views of the copyright holders as of the date such views are published.  

  

Abstract 
 

The Fourth ASTERICS DADI European School was held in Strasbourg, 20-22 November 2018. 
The School gathered 43 people. The main objectives of the School were, on the one hand, 
to expose early-career European astronomers to the variety of VO tools and services 
available today so that they can efficiently use them for their own research, and, on the 
other hand, to gather feedback and requirements from the participants, taking advantage 
of this intense and diverse usage. During the School, VO experts introduced the tools 
making use of real life science cases and tutored hands-on exercises, which took a large 
fraction of the time. Participants also had the opportunity to develop their own science 
cases. The School included short introductory presentations about the ASTERICS project 
and the Virtual Observatory. 
The meeting was a success, with a great atmosphere favouring a lot of exchanges and 
discussions. 
This was the last School of a series of four conducted on a yearly basis by WP4 Data Access, 
Discovery and Interoperability (DADI) during the ASTERICS project. 

http://www.asterics2020.eu/
http://creativecommons.org/licenses/by-nc/3.0/
http://www.asterics2020.eu/
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IV. APPLICATON AREA 

This document is a formal deliverable for the GA of the project, applicable to all members of 
the ASTERICS project, beneficiaries and third parties, as well as its collaborating projects. 

V. TERMINOLOGY 

2MASS 2-Micron All Sky Survey 

ADQL IVOA Astronomical Data Query Language 

AIDA Astronomical Infrastructure for Data Access 

Aladin Sky atlas and discovery tool 

ASTERICS Astronomy ESFRI & Research Infrastructure Cluster 

CDS Centre de Données astronomiques de Strasbourg 
(Strasbourg astronomical Data Centre) 

CLEOPATRA Connecting Locations of ESFRI Observatories and Partners in Astronomy for 
Timing and Real-time Alerts 

CNRS Centre National de la Recherche Scientifique 

CoSADIE Collaborative and Sustainable Astronomical Data Infrastructure for Europe 

CTA Cherenkov Telescope Array 

DADI Data Access, Discovery and Interoperability (ASTERICS WP4) 

EGO European Gravitational Observatory 

E-ELT European Extremely Large Telescope 

ESFRI European Strategy Forum on Research Infrastructures 

EST European Solar Telescope 

ET Einstein Telescope 

Euro-VO European Virtual Observatory 

FP7 7th Framework Programme for Research and Technological Development of 
the European Union 

GA Grant agreement 
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H2020 Horizon 2020, (8th) Framework Programme for Research and Innovation of 
the European Union 

HESS High Energy Stereoscopic System 

HiPS Hierarchical Progressive Survey 

ICE International Coordination Empowerment 

INTA-CSIC Centro de Astrobiología  

IVOA International Virtual Observatory Alliance 

KM3NeT Cubic Kilometre Neutrino Telescope 

LOC Local Organising Committee 

ObAS Observatoire Astronomique de Strasbourg (Strasbourg Astronomical 
Observatory) 

PDF Portable Document Format 

SDSS Sloan Digital Sky Survey 

SIMBAD Set of Identifications, Measurements and Bibliography for Astronomical 
Data 

SKA Square Kilometre Array 

SME Small and Medium Enterprise 

STILTS Starlink Tables Infrastructure Library Toolset 

TOPCAT Tool for Operations on Catalogues and Tables 

UEDIN University of Edinburgh  

UHEI Ruprecht-Karls-Universität Heidelberg 

UNISTRA Université de Strasbourg 

VIRGO Interferometer for detection of Gravitational Waves 

VizieR CDS database of astronomical catalogues and large surveys 

VO Virtual observatory, cf. IVOA 

VOSA Virtual Observatory SED Analyzer 

WP4 Work package 4 of ASTERICS, i. e., DADI 

A complete project glossary is provided at the following page: 
http://www.asterics2020.eu/glossary/ 

http://www.asterics2020.eu/glossary/
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VI. PROJECT SUMMARY 

ASTERICS (Astronomy ESFRI & Research Infrastructure Cluster) aims to address the cross-
cutting synergies and common challenges shared by the various Astronomy ESFRI facilities 
(SKA, CTA, KM3NeT & ELT). It brings together for the first time, the astronomy, astrophysics 
and particle astrophysics communities, in addition to other related research infrastructures. 

The major objectives of ASTERICS are to support and accelerate the implementation of the 
ESFRI telescopes, to enhance their performance beyond the current state-of-the-art, and to 
see them interoperate as an integrated, multi-wavelength and multi-messenger facility. An 
important focal point is the management, processing and scientific exploitation of the huge 
datasets the ESFRI facilities will generate. ASTERICS will seek solutions to these problems 
outside of the traditional channels by directly engaging and collaborating with industry and 
specialised SMEs. The various ESFRI pathfinders and precursors will present the perfect 
proving ground for new methodologies and prototype systems.  

In addition, ASTERICS will enable astronomers from across the member states to have broad 
access to the reduced data products of the ESFRI telescopes via a seamless interface to the 
Virtual Observatory framework. This will massively increase the scientific impact of the 
telescopes, and greatly encourage use (and re-use) of the data in new and novel ways, typically 
not foreseen in the original proposals. By demonstrating cross-facility synchronicity, and by 
harmonising various policy aspects, ASTERICS will realise a distributed and interoperable 
approach that ushers in a new multi-messenger era for astronomy.  

Through an active dissemination programme, including direct engagement with all relevant 
stakeholders, and via the development of citizen scientist mass participation experiments, 
ASTERICS has the ambition to be a flagship for the scientific, industrial and societal impact 
ESFRI projects can deliver. 

VII. EXECUTIVE SUMMARY 

The Fourth ASTERICS DADI School (deliverable D4.12) held in the framework of Task 4.2 
(“Support to the astronomical community”) was organized by CNRS on 20-22 November 2018 
at the Observatoire Astronomique de Strasbourg in Strasbourg, France. 

The School focused on PhD students and post-docs from European countries, including non-
partner countries. The first day, after a brief welcome talk and a historical presentation of the 
Observatory of Strasbourg, the ASTERICS project and the Virtual Observatory were 
introduced. During the first and second days, hands-on sessions were carried out through six 
tutorials and a “Treasure hunt” activity, in order to make students familiar with the VO 
capabilities. The third day was dedicated to develop the scientific cases proposed by the 
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participants under the guidance of VO experts. Some of the students presented their cases 
during a plenary session, showing how VO tools and services helped in their research. 
Feedback and requirements to improve the VO tools and services were collected via an 
anonymous survey and presented in a final session. 

The two goals of the School, expose early-career European astronomers to VO tools and 
services so that they can efficiently use them for their own research, and gather feedback and 
requirements from the participants, were successfully achieved.   
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1. Introduction 

The main goal of ASTERICS WP4 Data Access, Discovery and Interoperability (DADI) is to ensure 
that the ESFRI products are openly accessible via the Virtual Observatory framework to the 
whole European and also international communities. This supports new and novel approaches 
to data exploitation, and provides a natural repository where reduced, open data products 
(e.g. survey legacy data) can be reliably maintained and curated. As in many other key areas, 
training and educating the next generation of facility staff and users are essential in securing 
the success of this aspect of the ASTERICS programme. 

The European Virtual Observatory (VO) initiative began to organize regular VO Schools during 
the VO-AIDA FP7 project (2008-2010). The goals of these schools were twofold: on the one 
hand, to expose early-career European astronomers to the variety of currently available VO 
tools and services so that they can use them efficiently for their own research and, on the 
other hand, to gather feedback and requirements from this intense and diverse usage. During 
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the School, VO experts guide the participants on the usage of the tools through a series of 
predefined real life science cases. Participants also have the opportunity to develop their own 
science cases. 

The usefulness of these schools was immediately obvious, and they were continued by the 
two small Coordination Actions on which the European VO activities relied from 2010 to 2015: 
Euro-VO International Coordination Empowerment (EuroVO-ICE, 2010-2012) and 
Collaborative and Sustainable Astronomical Data Infrastructure for Europe (CoSADIE, 2012-
2015). They have been scheduled on a yearly basis in ASTERICS DADI Work Package. 

The Fourth (and last) ASTERICS DADI School, ASTERICS Deliverable D4.12, was organized by 
CNRS in the Observatoire Astronomique de Strasbourg, in Strasbourg, on 20-22 November 
2018, using the three previous Schools as template. The School was opened to participants 
from all European countries, including non-partner countries and it mainly focused on young 
people at PhD or post-doctoral level. The preparation of the School is described in Section 2 
of this document. The profile of the participants and the meeting programme are reported in 
Sections 3 and 4 while the analysis and conclusions are addressed in Sections 5 and 6. The 
participants’ feedback and comments are given in Annex I, whereas pictures taken during the 
School are shown in Annex II. 

2. Preparation of the School 

The first announcement of the School was released on 29 June 2018 with the deadline for 
registration originally set to 28 September 2018 and later extended to the 8th October 2018. 
The School was widely advertised in the European astronomical community beyond ASTERICS 
through different channels: Spanish Astronomical Society, French Astronomical Society, 
German Astronomical Society, etc. and through participants in previous Schools.  

A website (https://asterics2020.eu/dokuwiki/doku.php?id=open:wp4:school4) was set up to 
provide participants with all necessary information before and during the School: registration 
form, list of registered participants, programme, feedback form, information on venue and 
accommodation, as well as other links of interest. A twitter hashtag was created for the 
School: #VOSchool4 (https://twitter.com/hashtag/VOSchool4?src=hash). 

The venue of the School was Observatoire Astronomique de Strasbourg1  (ObAS). Plenary 
sessions were held in the ObAS amphitheatre, which is not well suited for working sessions. 
Since the suitable rooms at the ObAS can allocate about 25 people, we divided the 

                                                      

1 https://astro.unistra.fr/  

https://asterics2020.eu/dokuwiki/doku.php?id=open:wp4:school4
https://twitter.com/hashtag/VOSchool4?src=hash
https://astro.unistra.fr/
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participants, students and tutors, into two groups and two rooms, for parallel hands-on 
sessions.  

Since the ObAS is not far from Strasbourg city centre, participants were hosted at different 
hotels in the city, within a walking distance from the ObAS and with good tram connections.   

For the registration of the participants we used Indico, which allowed us to easily manage 
registration, production of badges, students’ projects and feedback form. The registration 
web site is at https://indico.astron.nl/conferenceDisplay.py?confId=175 (see Figure 1). 

 

Figure 1. School registration website. 

3. Participants 

The School hosted 31 participants and 12 tutors. WP4 representatives from CNRS/CDS, 
EGO/VIRGO/ET, INTA, UEDIN (represented by Mark Taylor, University of Bristol) and UHEI 
were present at the School. 

The School was aimed at targeting early-career scientists. As in previous Schools, a significant 
number of data stewards/librarians and software engineers with an astronomical background 
applied for participation in this School. This year, being the last VO School of the ASTERICS 
project, we decided to make an exception and considered those applicants with either a 
librarian or a technical profile showing a clear interest on the usage of VO tools and services 
and with a likely impact on their future career. The profile of the 31 participants: 2 MSc. and 

https://indico.astron.nl/conferenceDisplay.py?confId=175
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14 PhD students, 9 post-docs, 1 senior, 3 librarians and 2 with a technical profile (4 of them 
from ObAS so with no travel cost for the project).   

To take full advantage of the School, participants were encouraged to propose a scientific case 
related to their research and, if possible, a case in which their own data/images/spectra could 
be used.  

PhD and MSc students were requested to provide a letter of recommendation from their 
supervisor to guarantee that the School fits well with their research interests. Flight and 
accommodation expenses were covered by the ASTERICS project for all the participants.  

Although the School targets only people coming from European countries, we received some 
applications from countries outside Europe, reflecting a good distribution of the School 
announcement and the international nature of the ESFRI projects. After discussion with one 
of the applicants, who works in South Africa on SKA, one of the ESFRI projects, and with his 
tutor, we agreed that since he would be in Europe at the time of the School for a scientific 
collaboration he could participate to the School. See the chart pie in Figure 2 for the 
distribution of participants by country.  

 

Figure 2: Chart pie showing the distribution of participants by country of origin.  

(43 participants, including tutors) 
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4. Programme of the School 

The programme of the fourth ASTERICS VO-School was similar to the one of previous Schools. 
Of the three School days, two were dedicated to tutorials and the third was devoted to the 
participants’ use cases. There were six tutorials selected by the tutors to be presented 
throughout the School. They are based on previously existing EURO-VO tutorials, and were 
updated to account for the latest advances in tool development and data releases of publicly 
available data. Feedback from participants in previous VO Schools helped to design useful, 
accessible, manageable nevertheless challenging tutorials.   Due to spatial limitations, as 
explained, we ran tutorials in parallel sessions, with participants split into two groups. The two 
groups were located in two different rooms and for any given tutorial at least two tutors were 
present in each room ensuring a good tutor to student ratio. Everyday there was at least one 
session were all participants would be in the same room to ensure all participants would meet 
and share their experience.  

The first day started with a brief welcome talk and a historical presentation of the Observatory 
of Strasbourg, followed by introductory presentations about the ASTERICS project, the Virtual 
Observatory and the School (a total of one hour), to ensure that all participants were well 
informed of the organizational background before the hands-on sessions started. The first two 
days were dedicated to hands-on sessions through six tutorials, tutorials 1 to 3 on the first day 
and 4 to 6 on the second day, and a “Treasure Hunt” activity. The third day was devoted to 
develop the participants’ project using the knowledge they gained throughout the previous 
two days, under the guidance of tutors. Some participants presented their scientific use cases 
and how VO tools and services helped for their own project. Before the School finished, the 
results of an anonymous feedback survey regarding the quality of the tutorials and the School 
were presented to all. A set of activities were also organized during the School: a guided visit 
to the telescope of the Observatory and a Working Dinner. A group picture was also taken 
(Annex II).  

A short description of each of the tutorials is given below. At the beginning of the School each 
participant was handed a folder with a printout of the programme, the printed version of the 
tutorials, ASTERICS fliers and information about Strasbourg.  

The Tutorials  

Tutorial 1: The CDS tutorial (1h45min) 

In this tutorial, the reader is guided through the various VO tools and services provided by the 
CDS. It is designed to be accessible for those who had no previous contact with the VO and is 
thus a good entry point. The tutorial is starting at the CDS portal, going through SIMBAD and 
VizieR and finishing off with Aladin. An optional part explores some of the features that Python 
can provide today, through a Jupyter notebook.  
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Tutorial 2: Determination of stellar physical parameters using VOSA (1h45min) 

This tutorial is dedicated to the VOSA service, which is an online tool to assemble and analyse 
spectral energy distributions of stars. Additionally, students are given an introduction to the 
physical background of the models used by VOSA.  

Tutorial 3: Accessing and cross matching of big data sets with ADQL (2h) 

An extensive beginner’s guide to the Astronomical Data Query Language (ADQL) is provided 
by this tutorial. While it starts with the simplest possible queries, the tutorials also introduces 
more complex and astronomy-relevant queries towards the end.  

Tutorial 4: Exploring Gaia with TOPCAT and STILTS (1h45min) 

TOPCAT (graphical user interface) and STILTS (command line) are two versatile table 
manipulation tools designed for astronomers. This tutorial mostly introduces many useful 
functionalities of TOPCAT while stellar clusters in the Gaia catalogue are analysed. It finishes 
with an outlook on the scripting capabilities of STILTS. This tutorial evolved very much in 
content and form from previous versions shown during the first and second ASTERICS 
School.  This evolution was in part triggered by the feedback gathered from participants of 
previous Schools.  

Tutorial 5: Electromagnetic follow-up of gravitational waves (1h45min) 

In this tutorial, participants use Aladin to analyse the spatial location of gravitational-wave 
events and plan electromagnetic follow-up observations. As a highlight, time was devoted to 
explore the spatial location of gravitational-wave events with the help of virtual reality 
(Google cardboard). This tutorial was proposed and tutored by one of the ESFRI/Research 
Infrastructure partners (EGO/VIRGO/ET).  

Tutorial 6: Advanced usage of HiPS and MOCs (2h) 

The final Tutorial of the School provided an advanced example of the usage of the new IVOA 
standards HiPS and MOC, which define sky tessellation. Participants built their own HiPS from 
a set of images and then proceeded to find all the sources found in a Gaia-WISE cross-match 
that are located within their HiPS and at low Galactic extinction.  

All the tutorials were published on the EURO-VO tutorial webpage http://www.euro-
vo.org/?q=science/scientific-tutorials. The tutorial list in the Repository of DADI Products 
(D4.8) was also updated:  

 https://www.asterics2020.eu/dokuwiki/doku.php?id=open:wp4:dadiproductrepository 

 

http://www.euro-vo.org/?q=science/scientific-tutorials
http://www.euro-vo.org/?q=science/scientific-tutorials
https://www.asterics2020.eu/dokuwiki/doku.php?id=open:wp4:dadiproductrepository
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The treasure hunt 

In this game, five questions are to be answered by the participants within a given amount of 
time (8-10 min) and by using the knowledge gathered through the previous tutorials on VO 
tools and services. Participants were rewarded with points depending on speed and 
correctness of the answer. After each question the correct answer was discovered. While the 
tutorials were run in parallel sessions in different rooms, this activity was carried out with all 
the participants in the same room.  

Participants’ use cases 

On the third day participants tackled their own science use cases with the tools and services 
they had learned about the previous three days. This format had proven to be very useful for 
the participants in previous ASTERICS VO Schools. To ensure that every participant gets the 
best out of this third day, the organizing committee aimed to assign each student a suitable 
tutor. In order to find the most suitable tutor for each student, a survey was conducted before 
the School. The questions of the survey were:  

 What are topic and aim of your research? Which objects do you study? For example 
stars, galaxies, gravitational waves, etc.  

 What type of data do you work with/do you need? For example catalogues, images, 
spectra, etc. 

 At what “wavelength range” do you study your objects of interest? For example 
infrared, optical, radio, gravitational waves, neutrinos, etc. 

 Do you know about any archives or catalogues that you want to access? For example 
SDSS, 2MASS, Gaia, etc.  

 What do you want to do with your data: cross-match, filter, etc.? 

Using the science use cases, which were required for application, a picture of the students’ 
interest and needs could be painted. Based on this information, tutors were selected. Every 
tutor coached two to three participants. A guide describing the science cases (Figure 3) and a 
list of the participant-tutor assignment were distributed among the tutors.   

The day itself evolved in a very organic way. While some participants advanced mostly with 
the projects they brought along, other participants formed unexpected teams and kick-started 
entirely new projects. This evolution was facilitated by the diverse backgrounds of the 
participants, who work in astronomy research, software development and data stewardship. 
At the end of the day, some participants or teams of participants presented the results of their 
work: 

 “High mass X-ray binaries in the Magellanic Clouds” This project made use of TOPCAT, 
the SIMBAD database and the latest Gaia data release to analyse the proper motions 
of high mass X-ray binaries in the Magellanic Clouds as measured by Gaia.  
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 “Characterization of BeXs and search for new candidates in Gaia catalog” This project 
made use of TOPCAT and VOSA to find X-ray binaries that contain a Be star.  

 “Estimating the distance to Galactic molecular clouds” This project used Aladin and 
TOPCAT to query the Gaia DR2 catalogue for stars that are related to Galactic 
molecular clouds. The parallax of these stars could provide an estimate of the distance 
of the Galactic molecular clouds. 

 “Open Cluster Analysis - TOPCAT & VOSA” This project used TOPCAT and VOSA to find 
and define open stellar clusters and to subsequently analyse the member stars of these 
clusters.  

 “Follow-up of Gravitational Wave events” This project explored two questions: (1) How 
can the python package GWsky together with Aladin help planning electromagnetic 
follow-up observations. (2) How can Aladin be used to compare the gravitational -wave 
localization with the field of view of observations of the HESS experiment. 

CDS data stewards (“documentalists”) also used the knowledge gained from the tutorials to 
assess ways of improving their work methods: 

 “A new script for the extraction of data from tables” This project explored, how a new 
Python script can facilitate the work of CDS data stewards.  

 “How VO tools can improve CDS documentalists work?” This project explored how 
TOPCAT can facilitate the work of CDS data stewards.  

The program and the presentations are available through  
https://www.asterics2020.eu/dokuwiki/doku.php?id=open:wp4:school4:program 

One of the main objectives of the School was to gather requirements from the community. 
For this reason, the last session was dedicated to discuss the answers provided by the 
participants to the questions proposed in the feedback form. The questionnaire, available on 
the website and filled on-line during the morning session of the last day, included questions 
about the knowledge of VO before the School, the plans to use VO-tools after the School and 
on different aspects of the organization and structure of the School (see Annexes I for more 
information). 

https://www.asterics2020.eu/dokuwiki/doku.php?id=open:wp4:school4:program
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Figure 3: Screenshot of the document describing a participant’s 

science case and the assigned tutor. 

5. Analysis 

This was the fourth and last ASTERICS DADI VO School. The School ran very smoothly and it 
had a good number of participants with a perfect atmosphere. We did not arrive to the limit 
of 50 participants in total since there were several last minute cancellations due to various 
reasons (coincidence with other conferences, personal reasons, etc.). We concentrated on 
specific tools rather than having a more general view of all the available VO tools. All 
participants were nevertheless pointed to other tools and services and encouraged to test 
them by performing the tutorials listed under http://www.euro-vo.org/?q=science/scientific-
tutorials. Mixing astronomy researchers with software engineers and with data stewards 
turned out to be a success as could be seen during the School from the interaction between 
participants, in particular on the third day and from the participants’ comments during and 
after the School.  

http://www.euro-vo.org/?q=science/scientific-tutorials
http://www.euro-vo.org/?q=science/scientific-tutorials
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By analysing the result from the feedback, we conclude that:  

 All tutorials have reached a level of maturity. This has been possible thanks to carefully 
taking into account comments from the three previous Schools. Tutorials were 
modified to best suit specific scientific cases and their duration was also modified to 
match the mean time users need to go thought them for the first time. 

 A large fraction of the participants (2/3) had used VO tools or services previous to 
attending the School. Tutorials were found to have the right amount of difficulty, and 
all were found to be useful or very useful. 

 The time allocated for each tutorial was judged to be about right. Surprisingly tutorial 
#5 for which we had accommodated two hours, was finished well in advance by most 
of the participants. This tutorial was seen as one of the most difficult tutorials in 
previous Schools, the reason why a bit more time was given to participants in this 
School. This emphasises that the order of tutorials plays an important role on the time 
each tutorial needs, since this time participants had already learnt some concepts from 
previous tutorials. 

 Participants appreciated the scripting capabilities (Aladin, STILTS, ADQL, etc.) and in 
the future more time should be allocated to sections including scripts. Integration of 
python and Jupyter Notebooks was also appreciated and more sections making use of 
these could be also implemented in future tutorials. 

 Comments on the tutorials and the School were very positive.   

6. Conclusions and next steps 

We conclude that the School was successful since it achieved its objectives: dissemination of 
the Virtual Observatory among the astronomical community, and collection of feedback and 
requirements from the participants. In light of comments gathered from participants, the 
tutorials should be adapted to dedicate more time to the scripting capabilities of VO tools and 
services. The diversity of the participants’ profiles (astronomers, technical and data steward 
profiles) turned out to be a success, revealed through interaction between the three groups 
in a very positive way for all the groups. Comments and suggestions of participants will be 
taken into account by service developers to perform the appropriate updates to adjust at best 
to users’ needs.  

Participants were encouraged to act as VO-ambassadors in their research institutes by giving 
informal talks with colleagues, seminars and scientific workshops and conferences, and 
making use of the material employed during the School, which will remain publicly available 
after the end of the ASTERICS project.  
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Introductory talks about the Observatory, the ASTERICS project and the VO School 
 

 
 

Interaction between tutors and participants 
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Presentations of the participants’ science cases 

 

Group photo 


