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Sharlng suentlﬁc d ta — Open
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* A « hot » topic, up to the political agenda

* G8 Science Ministers

— Strong statements on Open Scientific Research Data, 13
June 2013

https://www.gov.uk/government/news/g8-science-ministers-
statement

— Global Research Infrastructures include data sharing
aspects, 9 October 2015, Berlin

http://www.g8.utoronto.ca/science/2015-berlin.html#gris

— Open Science — Entering a new era for science, 17 May
2016, Tsukuba

http://www.g8.utoronto.ca/science/2016-tsukuba.html
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The Jute 2013 G88Bto

i. To the greatest extent and with the fewest constraints possible publicly
funded scientific research data should be open, while at the same time
respecting concerns in relation to privacy, safety, security and commercial
interests, whilst acknowledging the legitimate concerns of private
partners.

* ii. Open scientific research data should be easily discoverable, accessible,
assessable, intelligible, useable, and wherever possible interoperable to
specific quality standards.

* iii. To maximise the value that can be realised from data, the mechanisms
for delivering open scientific research data should be efficient and cost
effective, and consistent with the potential benefits.

* iv. To ensure successful adoption by scientific communities, open scientific
research data principles will need to be underpinned by an appropriate
policy environment, including recognition of researchers fulfilling these
principles, and appropriate digital infrastructure.
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Additional G8 Ministers" sta

* Following a report of the « Group of Senior Officials on Global Research
Infrastructures » (GSO) (Oct. 2015)

— Further progress on sharing and managing scientific data and information
should be achieved, especially by continuing engagement with community
based activities such as the Research Data Alliance RDA.

— We encourage the GSO to continue their work on convergence and alignment
of inter-operable data management that could accomplish an effective open-
data science environment at the G7 level and beyond.

* Open Science statement — Entering into a new era for science (May 2016)

—  Establish a working group on open science with the aims of sharing open
science policies, exploring supportive incentive structures, and identifying
good practices for promoting increasing access to the results of publicly
funded research, including scientific data and publications, coordinating as
appropriate with the Organisation for Economic Co-operation and
Development (OECD) and Research Data Alliance (RDA), and other relevant
groups; and

—  Promote international coordination and collaboration to develop the
appropriate technology, infrastructure, including digital networks, and human
resources for the effective utilization of open science for the benefit of all.
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Recent advancesit

* The FAIR Guiding Principles for scientific data
management — Findable, Accessible,

Interoperable, Reusable — already present in
astronomy for a loooong time

http://www.nature.com/articles/sdata201618

* Rapid emergence of the Research Data
Alliance (RDA)

https://www.rd-alliance.org
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Not only a politica

Sl

* A change in paradigm in the way science is done
* Astronomy as a case study

* |In astronomy data is available AND USED!

— More papers from data retrieved from HST archives
than from original observations

— 800.000 queries/day in average on the CDS services
alone (only one element of landscape)
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Astronomy Researeh Infrastructures

And data!
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At the core of astronomy
scientific needs !

* Multi-wavelengths,
multi-technique
astronomy

- Time variability
« Comparison of

theoretical models with
observations

- Etc.

Optimize the scientific
return of the large
Infrastructures




How? Basic elemenits

« A common data format since the 70s
(FITS)

» Strong tradition of international
collaboration

* Open data in general (often after a
proprietary period)

* Driven by community needs (on-line
observation archives, on-line services)

6 June 2017 F. Genova, LISA VIII, Strasbourg B



R
.

Astronomical datas= .
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— Observations from ground- and space based telescopes (in
general competitive calls for proposals)

—  Sky surveys (homogeneous data set with up to billions of
objects, measurements, images, spectra, time series)

— Modelling results
— Data from publications

— Value-added data bases, which gather homogenized
information in particular from publications

e.g. Sl(l]\'llBAD, names of objects and papers where the object
is cited:

9 200 000 objects, 24 700 000 object names, 330 000
references, begun ~1970

also NED, VizieR, ADS for bibliographic data
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. Added-value dat‘ai & 1

example of SIMBADL &

* Information from catalogues and publications

* Lots of work behind the scene
(astronomers/computer engineers/specialized
librarians)

* All the names of a given object

— Used by archives (together with NED and VizieR) to
transform names into coordinates — their access key

* The references in which the object was cited

— Also information on relevance : where the name is
cited in the paper
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SIMBAD added Value: fefe

object @ sort references by#

Fichier Edition Affichage Historique Marque-pages Qutils 2
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Early networking of on-l

still in use

[ Tickiar Tdon Aifchage Hornque Marquepoges Gutik 110 ——
[“Eichier Edition Affichage Historique Marque-pages Outils 1] E@Q’s et «

Fukeer Edtion  Alichage Helengue Maque-pages Qubds |

The [SO-SWS porst-helum . X "\f SAO/NASA ADS DataLinks x| + . oty

- VizieR Result Page

Sign on - ;
_ ) wenen | [ HCK R vepeesrys- S
SAONASA ADS A Abstract Service SAO/NASA S Abstract Service The 5 cobumes in color are compuied by VizieR. and are ns
Back JA+AIN103Ytable] The ISO-SWS poss-heliem atlas (Vandenbussche+ 2000
| - Eind Similar Absract (vic deaul stins below B — Suces & he [20.THS post beline les (7 =
i o |

+ Electronic Referved Journal Article (HTML}

* Full Refereed Journal Article (PDF/Pastscript) Links for 2002A&A...390.1033V (&7 stant AladinLite |
-0 2600 Source  Simbad Albias RA | DE |
+ References in the article CDS_ Strasbourg_France z a P~ - P !
+ Citations to the Article (20) (Citation History) P Choose 8 #3601 31 HD 190429 5 i
. e— : -3 Sirabad L
Reforeed Citations to the Articls Data Table/Catalo 20 56 348 +44 55 29 HD 199579 Simbad HR 8023 06V ((f)) | $9300301 314,144 |
+ SIMBAD Objects (295) . Modiy eory 32138576 )21 HD 206267 Simbad HR 8251 06,5V ({)) 2 |
- les Resource at 1da esac esa nt:3080 718 18 40 15 HD 188001 |Sissbad QZ 5GE 073 1 I
s (Reads History) Infrared Space Observatory Obsno 04800954, AQT S06 Preterace ] 4.6 +55 00 01 HD 200481 oy 90001701 3305191 +55.0004
max 50 - /20 18 1i i HD 193i22 7 00V ((a)) £8201401 304 201 ) |
+ Translate This Page Resource at ida esac_esa int-8080 T Table - 1o [[Echie tanicn Affchage Historique Marque-pages Qutds 1 —
. All folaEns 4
tor 5 b The 50 Posteard Se :
Titla: The ISO-SWS post-helium atias of near-infraced Infrared Space Observatory Obsno 07100250, AQT S01 ¥ Comgis — T Bl Savar & o
Authors: v he, B : Beintema, D ; de Gramw, T: . i - & @ iceiconin entePos 48 v || O ads harvard
Salama, A Waelkens, C. Waters, L; Wiepeeche| Resouree at :da.esac esa.int:8080 M .
AN J— K U Leuven, C Infrared Space Observatory Obsno 07200272, AOT S01 . =
Gromingen, The Netherlands), AC(SRON Nation
E.U Leuven, Celestynenlasm 2008, 3001 Lewven/] Resource at ida.esac.esa.int:8080
Germany), AF(Asrophysics Missions Divisicn, Infrared Space Observatory Obsno 11801612, AQT 501
The Netherlands), AG(SRON National Instirute f| r
Groningen, The N Al[S . i} 8121 5002 e ,
Divisicm of ESA, Villafianca del Castille, Spaie), Re”ﬁﬂtw Obeno 13400638, ADT S06 The ISO Posteard Server
.— Lo d T T — ratory ) T
yoar Stere 1..;.-.'..1‘11.L|::.\.-“.;.;mm P afe space Vbservatony LDeNo Observation ID Target nane AOT Name | On Timets) I
extraterrestrische Physik, Garching bei Minchen | Resource at ida.esac.esa.int:8080 04500954 | WRI47 SW506 9285
Publication: A and Astrophysics, 390, p 1033-1044 Infrared Space Observatory Obsno 18000101, AOT S01 RAU2000 deg) DECw2000 deg) Start time End time
309.1817 403522 04 Jan 1996 1 5 |04 Jan 1996 17: ’
Resource at ida.esac.esa.int:8080 Validation Status: Scientifically Validated
Infrared Space Observatory Obsno 18205639 AOT S01 Access to IRAS | How to get these data for publication I
Data Quality Report for this
Resource at ida.esac.esa.int:8080 observation
Infrared Space Observatory Obsno 18500704 AOT 301
. WR14T7 D04 =JAN= 1896 SWEDE
| Resource at ida.esac. :8080 2 (R, DEC)=(20MI6%3.6%, +40°21°07.8") (J2000) TOT Mo. 04800454
[Tl ime ) e 4 Ame B
N] N | | b bt N | N 4a) | |
1
r\dv —
M
" ., P !
. 2 3 ana 352 3b a5
ure 1 ' e
14! - - ) -3 - - -
|
121 - ol - ol | QT oL [l . n! --.“- 10l al -
m 184 a8 a1k A aoe 4N A 4Mam A oam LU
g 17 a8 i 18 o e 10 e 7 e 11 e 30
TIBI BT R T T
- . Sl T L =

6 June 2017 F. Genova, LISA VIII, Strasbourg 13



Networking and intel

e [

4 ." ’
A )
e o 4

R
)

Networking of on-line resources from 1993-4
(added-value services, journals, archives)

Seamless access to on-line data (~2000)
The astronomical Virtual Observatory

The VO framework : standards and data access
tools — discover, access, use data

- Standards defined by the International Virtual
Observatory Alliance (IVOA)

— An alliance of national VO initiatives
— Procedure inspired from W3C
— When possible generic elements
(Registry: OAI-PMH, Vocabularies: SKOS/RDF)
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The IVOA

Fichier Edition Affichage Historique Marque-pages Outils 2
IVOA net X |+

€ (O www.ivoa.net

¢ Q Rechercher wB 9 3 A4 4 u
Deployers Members

INTERNATIONAL VIRTUAL
OBSERVATORY ALLIANCE

The Virtual Observatory (VO) is the vision that astronomical datasets and other resources should work
as a seamless whole. Many projects and data centres worldwide are working towards this goal. The
International Virtual Observatory Alliance (IVOA) is an organisation that debates and agrees the
technical standards that are needed to make the VO possible. It also acts as a focus for VO aspirations, a

framework for discussing and sharing VO ideas and technology, and body for promoting and publicising
the VO.

To learn more about the IVOA as an organisation, read the "About™ section.

To learn more about the VO from a user's point of view, including how to find VO tools and

IVOA NEWS
services, read the "Astronomers” section. There is also a page about the VO for students December 2016 Issue of the IVOA Newsletter
and the public.

UPCOMING MEETINGS
To learn how to publish VO services, or write VO-compatible software, start by reading
the "Deployers/Developers™ section.

Internal IVOA di i are

http://ivoa.net

For Astronomers

ly vi in the "Members™ section.

For Deployers/Developers For Members
Getting Started / Using the VO ‘ Intro to VO Concepts /

VO Glossary / VO Applications IVOA Standards / Guide to
IVOA newsletter / VO for Students Publishing in the VO f Technical
& Public Glossary

200 900

IVOA Calendar  Working Groups/
Twiki f Documents in Progress /
Mailing Lists / IVOA Roadmap
209

® IVOA net. Contact the IVOA Webmaster

6 June 2017 F. Genova, LISA VIII, Strasbourg




6 June 2017

F. Genova, LISA VIII, Strasbourg

LEVEL O i
L 7
$ & E COMPUTERS
USER LAYER
USING i
1
F G |
I E
N VO T | USERS
D CORE T | LEVEL 2 ¥ COMPUTERS
| | ; All standards W, L InProgress |
N .o USERLAYER
G G Browser Based Script Based
| Apps D Apps Apps
o ]I [sawe | USING
— — g o T D
RESOURCE LAYER R (M= (%1 v Query jispes: [spasmo | Bl |AP
R “ % o - E Routey oraes Languages yoou [ chaom ssa ; g
Y Ehtecture PROVIDERS _R-wmwm |
ok A G i VO Data@ | (] T
S " Models P[] .
s e _m ‘ObsProvDM :j
LEVEL 1 > 4 0 T | [ S wow | © C
empty % @& InProgress R > CubeDM  DatasetDM FAP VTP g ?
USER LAYER Y | [Fapregen] Formats B
Bmw;;:osed Desktop Apps Aepamee () |7 s \E [m s | :
| USING 5 | SHARING [wa] |
D [ -
R VO Query AP | Sioiata Data and Metadata Collection -
E Languages TR g RESOURCE LAYER B
G e~ 20150614 of
' )
é Semantics ngE M’-::';s A ; IVOA Architecture g | PROVIDERS
T ccC
R co |
Y EL |
Formais ss |
s 1
SHARING [
Data and Metadata Collection
o RESOURCELAYER  omputation
WOA teeriresiwe g @ PROVIDERS ;



An inclusive and opentir

- No central point, a multi-polar world, a global
endeavour

+ “Open” and inclusive model

— A thin interoperability layer on top of the data
holdings

— Anyone can register a data service or build a tool
(more than 100 “authorities” with a registered
service)

* The VO is invisible but used - astronomers use
the services and the tools!

* Not only the interoperability layer now: data
providers also imbed VO building blocks in their
archives and services
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Keys for success = = o

- Key for success (science users):
seamless access to data AND
interoperable tools relevant to science
needs

- Keys for success (data providers):
— More visibility for their data

— No need to reinvent the wheel, people
already worked and propose solutions (for
data sharing but also elements of archives
and services systems)
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Current status =~ 8

« The VO framework is operational and used
« Three pillars
— Support to data providers
— Support to science users
— Technological work to update standards and tools
Genova et al. 2015

- Priorities linked to the needs of the future large
projects

— Multi-Dimensional data - first milestone done, May 2017
— Time domain
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Currentistep in Europe: large projects
: T S,

* ASTERICS WP4: Data Access, Discovery and
interoperability (4.5 M€ on 4 years)

* “Make the ESFRI and pathfinder project data
available for discovery and usage by the whole
astronomical community, interoperable in a
homogeneous international framework, and

* Fully aligned with the current
IVOA priorities dskoncony E3FH1 E e
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Who is involv
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EINSTEIN TELESCOPE CETRAL FACILITY

gravitational wave ghservatory

KM3Net ‘V‘
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Who is involved in ASTERICS\W P4

e

* Euro-VO partners, i.e. VO initiatives from France,
Germany, Italy, Spain, UK

* Representatives of ESFRI and pathfinders

* Astronomy & Astroparticle physics, including new
messengers

* ESO is associated to the project
* ESA (ESAC) is working in close
collaboration with Euro-VO

Aslronomy ESFRI & Reséqrch Infrasiruciure Cluster
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Big and smaller data’ e

yomical data

* Observatory archives + disciplinary data centres
- Also data from publications — research results

— Agreement between CDS and the journals (started in
1993 with Astronomy & Astrophysics)

- tabular data from publications (also images, spectra, time
series)

+ together with catalogues from sky surveys, space missions (up
to 2 billion rows)

* 15 000 “catalogues”, i.e. data sets

— Homogeneous metadata describing the very
heterogenous content

— Fully discoverable, usable and used

* Not so much “big” and “little” data, but rather Useful,
Validated and Documented data, huge diversity
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3C 273 (12 29 6.695+02 03 8.662)

radius : 5 arcsec

6 June 2017

“Photometry viewer”:
Spectral points
extracted from the
collection

v (V) (W.m™)

Data validated by a publication
Fully discoverable and usable
Together with the very large surveys

eeeeeee

2 1:'!..

Center (R.A +Dec )
12 29 6.695+02 03 8.662
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Cross-disciplinary asp

* Elements of the VO framework are customized
and reused by « nearby » disciplines —
planetary studies, the Virtual Atomic and
Molecular Data Centre, also Materials sciences

* The generic elements (registry of resources,
vocabulary concepts) allow astronomy data
infrastructure to interface with the generic
data framework
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Data as a researé@infrastructure

* |In Europe: Research Infrastructure Roadmaps
— European level (ESFRI) and national Roadmaps

» Data/Computing/Network questions in the
guestionnaires of the ESFRI Roadmap and
(e.g.) French National Research Infrastructure
Roadmap

* Some of the Infrastructures in the Roadmaps
are « virtual », dealing with data, others have
a strong data component
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* ESFRI : DARIAH, CLARIN

* France: Huma-Num

http://www.huma-num.fr/

— Added-value services

— Disciplinary Consortia to organize communities
around data sharing topics
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arth Sciences

Example in France &t

* Disciplinary « Poles » with participation of all the
organisations involved, incl. CNES

* « Inter-Pdle » technical discussions
* Overarching structure being built

e Strong links to European projectsin the different
domains
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D|SC|pIrna ry: Interofﬁ el

Frameworks

* Session at SciDataCon 2016

* Humanities/linguistics, astronomy, earth sciences, material
sciences/crystallography
* Commonnalities
— Must be science driven

— Defining the discipline-specific part of the interoperability standards is
mandatory but difficult

— Share data AND applications
— Incentives to data sharing is a key question
— Social aspects more challenging that technical ones

* Governance is more diverse, linked to the discipline organisation
and history

* Many sharable aspects — use the RDA for that!
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The Research DataA

* Founded in March 2013 by Australia, EC, and
NSF and NIST

* *5500 members from more ~ 120 countries

* Bottom-up work to tackle all the aspects of
scientific data sharing, technological as well as
« sociological »

* Have a look at m 3

rd-alliance.org and join!
RESEARCH DATA ALLIANCE
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THE RESEARCH DATA

ALLIANCE ‘m

RESEARCH DATA ALLIANCE

building the social and technical

bridges that enable open sharing of Vi S i on
data o
P Researchers and mnovators. openly
OUTPUTS CASES share data across technologies,
e disciplines, and countries to address

Specifications

the grand challenges of society.

Mission
RDA builds the social and technical
bridges that enable open sharing of

5,629 INDIVIDUAL MEMBERS
FROM 126 COUNTRIES data.

66% Academia & Research
15% Public Administration
11% Enterprise & Industry

WWW.RD-ALLIANCE.ORG @ O)O)
@RESDATALL

EY IR
CC BY-SA 4.0
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- Whois RDA? o
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olicy/Funding Agency 88
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I\/Iany mplcs man-.;- art|c1pant

profiles

* 82 Working Groups and Interest Groups on building blocks

* Wide diversity of topics
— Domain science
— Community needs
— Data Referencing and sharing
— Data stewardship and services
— Base infrastructure

* Data providers, librarians, researchers, project/programme
managers, publishers...

* International, neutral forum for discussion
* Recommendations and outputs
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- Amongithe opics efparticular
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* Repository audit and certification (DSA+WDS)
* Dynamic data citation

* RDA/WDS Publishing Data...

— Bibliometrics
— Workflows
— Services (Scholix)

23 things: Libraries for Research Data

* Disciplinary Interoperability frameworks
(including IVOA!)
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Conclusion

* Exciting times for scientific data sharing
* Astronomy has been at the forefront

* Data is one of the discipline research
infrastructures

* Global interoperability operational
* Many other disciplines are moving on
* The context is evolving very fast

* Important to participate in initiatives such as RDA
to ensure our requirements are taken into
account
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@D RDA Interest (IG) & Working Groups (WG) b

RESEARCH DATA ALLIANCE FOCUS (1) Total 82 groups:
29 Working Groups & 53 Interest Groups

Domain Science - focused Geospatial IG

Agrisemantics WG Global Water Information I1G

BioSharing Registry WG Health Data IG

Fisheries Data Interoperability WG Linguistics Data Interest Group

On-Farm Data Sharing (OFDS) WG Map'plng the Landsca.pe ‘|G

Rice Data Interoperability WG Marine Data Harmonization |G

Wheat Data Interoperability WG Quality of Urban Life IG

Agricultural Data IG (IGAD) RDA/CODATA Materials Data, Infrastructure & Interoperability 1G

Biodiversity Data Integration IG Research data needs of the Photon and Neutron Science

. community 1G
Chemistry Research Data IG Small Unmanned Aircraft Systems’ Data IG

Digital Practices in History and Ethnography IG St Belsay 12

Weather, Climate and air quality IG

Community Needs - focused ! Data for Development IG

11 Certification and Accreditation for Data Science Training and - Development of Cloud Computing Capacity and Education in
Education WG Developing World Research IG

1 RDA/CODATA Summer Schools in Data Science and Cloud -I Early Career and Engagement IG
Computing in the Developing World WG 1 Education and Training on handling of research data IG

I Teaching TDM on Education and Skill Development WG 1 Ethics and Social Aspects of Data IG

1 Archives & Records Professionals for Research Data IG ! International Indigenous Data Sovereignty I1G
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