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Introduction
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Origins of Open Access

3

● BUDAPEST OPEN ACCESS INITIATIVE (2002)
○ First public statement on open access
○ Defines Open Access in the context of scientific literature
○ Signed by early pioneers in Open Access movement
○ Can still be signed: https://www.budapestopenaccessinitiative.org/read/

● BETHESDA STATEMENT ON OPEN ACCESS PUBLISHING (2003)
○ Meeting held in Howart Huges Medical Institute (Biomedicine research and education)
○ Builds up on Budapest statement
○ Addresses the right to make derivative works.

● BERLIN DECLARATION ON OPEN ACCESS KNOWLEDGE IN SCIENCES AND 
HUMANITIES: Read it here

○ Builds on Budapest and Bethesda
○ Conference organised by Max Planck Institute and European Cultural Heritage Online
○ Focuses on the Internet as the medium through which knowledge is disseminated
○ Extends the concept of Open Access to Data and Software.
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https://www.budapestopenaccessinitiative.org/read/
https://web.archive.org/web/20151027030958/http://openaccess.mpg.de/Berlin-Declaration
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Complexity of Open Access Systems

4

Quotes from the Berlin Declaration: 
1. Content and software tools must be openly accessible and compatible.

2. Open access contributions include original scientific research results, raw data and 
metadata, source materials, digital representations of pictorial and graphical materials and 
scholarly multimedia material.

The design and implementation of an Open Access system is complex:
● QA/QC in data, software, analysis
● Product versioning
● Documentation
● Follow FAIR principles (see FAIR data principles wikipedia)
● Infrastructures (computing power, and storage)
● Human Resources
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https://en.wikipedia.org/wiki/FAIR_data#:~:text=FAIR%20data%20are%20data%20which,consortium%20of%20scientists%20and%20organizations.
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Open access data in 
multi-messenger astronomy
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https://www.ivoa.net/
The Virtual Observatory
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Virtual Observatory (VO):
● Analogous to WWW but for astronomy
● Allows to interrogate multiple data centers in a transparent way

International Virtual Observatory Alliance (IVOA):
● Formed in 2002
● Focuses on development of standards
● Comprises 22 VO programs from different countries

https://www.ivoa.net/
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https://www.ivoa.net/
The Virtual Observatory
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Virtual Observatory (VO):
● Analogous to WWW but for astronomy
● Allows to interrogate multiple data centers in a 

transparent way
International Virtual Observatory Alliance (IVOA):

● Formed in 2002
● Focuses on development of standards
● Comprises 22 VO programs from different countries

https://www.ivoa.net/
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Example: the vizieR catalog library
The Virtual Observatory
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Example: vizieR catalog library allows to query multiple catalogs
Many instruments are there already!
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Examples: the vizieR catalog library
The Virtual Observatory
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Also easy to use software libraries!
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Examples: the vizieR catalog library
The Virtual Observatory

10
R.G.Ruiz          FAU (ECAP)           Current status of open data and software in multi-messenger astronomy

 BUT: VO is not complete. Some catalogs are published in a standalone way 
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Example: Magic telescope
The Virtual Observatory
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● High level data associated to publications
● Some low level datasets
● VO interface
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https://www.gw-openscience.org/
Gravitational Waves
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Ligo Data Management Plan 
Detailed description of data
Open access policy
Software tools 
Compatibility with cloud computing
…

https://www.gw-openscience.org/
https://dcc.ligo.org/public/0009/M1000066/025/LIGO-M1000066-v25.pdf
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https://opendata.auger.org/
Pierre Auger
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https://opendata.auger.org/
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https://opendata.auger.org/
Pierre Auger
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● 10% of the CR data
○ High level data (summary)
○ Low level data (pseudo-raw)

● 100% of the weather and space-weather data
● Extensive documentation

○ How were the cosmic-ray Open Data selected?
○ How were the cosmic-ray Open Data reconstructed?
○ File index and contents
○ Semantics

● Example software for data analysis
● Software and data associated with specific publications: 

https://www.auger.org/science/public-data/data

https://opendata.auger.org/
https://www.auger.org/science/public-data/data
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https://icecube.wisc.edu/science/data-releases/
IceCube
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https://icecube.wisc.edu/science/data-releases/
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https://icecube.wisc.edu/science/data-releases/
IceCube

16
R.G.Ruiz          FAU (ECAP)           Current status of open data and software in multi-messenger astronomy

From: https://res.cloudinary.com/icecube/image/upload/governance_document.pdf

In order to be responsive to both the scientific communities’ need for usable scientific data and to 
the NSF requirement for public access to unselected data, IceCube plans to release data in 
two ways. 

1. Release of event reconstruction information for events selected as neutrinos from the 
overwhelming background of cosmic ray muons. 

2. Release of primary event data on all events transferred north over the satellite and used as 
the basis for analyses. 

https://icecube.wisc.edu/science/data-releases/
https://res.cloudinary.com/icecube/image/upload/governance_document.pdf
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https://open-data.pages.km3net.de/openscienceportal/
KM3NeT
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https://open-data.pages.km3net.de/openscienceportal/
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https://open-data.pages.km3net.de/openscienceportal/
KM3NeT
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Some history:

● 2016: KM3NeT 2.0 appears on ESFRI roadmap 2016.
● 2017: INFRADEV project starts

● Turn KM3NeT into a legal entity
● 2020: INFRADEV project ends with multiple outcomes:

● Open data conceptual design
● Plan for implementation of open data system
● Manual for open data access system
● Openscience.km3net.de

● 2021: Open Science Committee created to develop the open 
science system and help to take decisions

○ What data will we release? And How?
○ Embargo time?
○ Quality control mechanisms?
○ Publication procedures?

 

https://open-data.pages.km3net.de/openscienceportal/
https://www.km3net.org/km3net-infradev/project-outputs/
https://www.km3net.org/wp-content/uploads/2018/10/D4.3-KM3NeT-Open-data-conceptual-design.pdf
https://www.km3net.org/wp-content/uploads/2021/03/D4.8-KM3NeT-Implementation-and-Test-of-open-data-system.pdf
https://www.km3net.org/wp-content/uploads/2021/03/D4.9-KM3NeT-Manuals-for-open-data-system.pdf
https://open-data.pages.km3net.de/openscienceportal/articles/science/
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Outlook
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● Situation of open access in multi-messenger astronomy far from ideal
○ Many biased datasets (high level, with selections, cuts..etc)
○ Incomplete datasets
○ Procedures not yet standardised

● But it is getting better
○ Almost every experiment shares some data
○ Awareness about open science increasing in the experimental community
○ Funding agencies require public distribution of data and software
○ Increase of funds for infrastructures and HHRR dedicated to open science.

● What you can do to contribute: lobbying
○ Make a public statement about needs (ie white paper)
○ Ideally, you should be able to do the same as any member of an experiment could do.
○ Teachers: use public data in your courses!


