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escaE ESCAPE in a nutshell

ESCAPE convenes a large scientific community
31 partners (including 2 SMEs)
7 ESFRI projects & landmarks: CTA, ELT, EST, FAIR, HL-LHC, KM3NeT, SKA

2 pan-European International Organizations: CERN, ESO (with their world-class
established infrastructures, experiments and observatories).

4 supporting ERA-NET initiatives: HEP (CERN), NuPECC, ASTRONET, APPEC
1 involved initiative/infrastructure: EURO-VO (Virtual Observatory)

2 European research infrastructures: EGO and JIVE-ERIC

Budget: 15.98 M€

Started: 1/2/2019

Duration: 42 months (end date 31/7/2022)

Coordinator: CNRS (Centre national de la recherche scientifig ue) - LAPP - G. Lamanna

Home page: https://escape2020.eu ; Twitter: @ESCAPE_EU

April, 10 2019 Patrick Fuhrmann at the EOSC Week 2 Funded by the European Union’s -
Horizon 2020 - Grant N° 824064
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* First step: “to make the primary outputs of publicly funded
research results -publications and data- publicly accessible in
digital form with no or minimal restrictions” (OECD)

* Ultimate goal: Extend the principles of openess to the whole

research cycle. %

L(’ /\\ﬁ,/“ \I’;/
Open data Open source
Interoperable Open workflows
archives =

N
Open peer review M Open educational

& access to resources &

publications. citizen science




ESFRI

e European Strategy Forum on Research Infrastructures.
e Policy-making to optimize European Rls.
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European Open Science Cloud (EOSC)

EUROPEAN OPEN SCIENCE CLOUD -
BRINGING TOGETHER CURRENT AND FUTURE DATA INFRASTRUCTURES

g
er ()

A trusted, open environme Open and seamless
for sharing scie| uﬁ l:lat services to analyse and
reuse research data

& be’ =
Li nk ing data IR Connecting across borders

and scientific disciplines

Long term
and sustainable

e European Comission initiative aiming at developing an
infrastructure to support and develop open science and
open innovation in Europe

e Started in 2015.



The Virtual Observatory (VO)
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Interoperability is a MUST

Observation ofinverse Compton emission
fromalong y-ray burst

https://doi.org/10.1038/s41586-019-1754-6

A list of authors and affiliations appears at the end of the paper.
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The power of VO
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The power of VO
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The power of VO

Aladin v10.0
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TOPCAT

The power of VO

File Views Graphics Joins ndows VO Interop Help Window TAP Registry Edit Interop Help
o a
A ENIEREC BRI R EEERIE O EEIRIEE
Table List ‘[rCurrent Table Properties — Select Service | Use Service r Resume Job rRunninq Jobs |
4 TAP_4_gaiadrl.tgas _soi Label: TAP_4_gaiadrl tgas_source gaiadrl.tmass_best_neil. Metadata
Location: TAP_4_gaiadrl.tgas_source,gaiadrl.tmass_best_neighbour,gaiad Find: i:( ® Service r®Schema r®TabIe rg Columns [ O FKeys [ Hints
I;‘Z:::f iz";oo ¥IName [ ] Descrip Mame DataType | Indexed Unit
Columns: 3 ’ = gaiadrz.drl_neid~] solution .id BIGINT [v] -
= lgaiadr2. gaia so designation WARCHAR [v]
sort order: 43| |+ e |source id EIGINT V] =
Row Subset: |All z ga?agrg.gscgg_b “|random_index BIGINT v] i
: gaiadr2.9sc23_n| | “ref spoch DOUELE v yr il
||:ation Action: [nn_actinn) [ Rroad + B oo j = gaiadr2.hipparc ra DOUELE ] deg H
[« 1 Il | [»] B gaiadr2.hipparc ra_error DOUBLE v |mas
4] I ] [»]| | SAMP EE gaiadr2.panstar|_| [dec DOUBLE ¥l |deg [
X A 5 & B qaiadr2.panstar dec_error DOUELE ] |mas
Ii SEWY ST 1 {Messages. | O Clients: |D @ w2 | ﬁ ‘ e gaiadrz Eanstar parallax DOUBLE vl [mas F
o aiadrzl il b parallax_error DOUELE v mas
) . 9 X PP 0 parallax_over_error REAL V] H
Plane Plot i QE!ESFE-PPF”E'_; pmra DOUBLE vl |masyrel i
s galadra. ravedro | pmra_error DOUBLE W] |mas.yr¥+-l
Window Layers Subsets Plot Export & gaiadr2.ravedrs] |:fpmdec DOUBLE ¥]  [masyr#-1 A
= x i L I B gaiadr2.ruwe Alpmdec_error DOUBLE v |mas.yrd-l
e 2 @ Cﬁb E.[.l ‘-‘]_'I [ X EE gaiadr2.sdssdro ra_dec_corr REAL ]
EE gaiadr2.sdssdrg ra_parallax_corr REAL [v] -
N B i el X Allra nmra corr REAI v Bl
1 R 4] i T¥]| 4] Il [ [»]
s ) 5ennceCapab|I|t|e5 T
{Query Language: [ADQL-2.0 |+ | Max Rows: 3000000 (default) |+ | Uploads: 100Mb
1 L] - ADQL Text
: Mode:[Synchronous [ [ EE
2
SELECT TOP 10000 gaia.source_id,
o 3 gaia.phot_g_mean_mag + S * loglG(gaia.parallax) - 10 AS g_mag_abs .
i - gala.phot_g_mean_mag - tmass.ks_m AS g_min_ks
o FROM gaiadrl.tgas_source AS gala
g et - IMMER JOIN gaiadrl.tmass_best_neighbour AS xmatch
= ON gaia.source_id = xmatch.source_id
INMER JOIM gaiadrl.tmass_original_valid AS tmass
5 ON tmass.tmass oid = xmatch.tmass oid
WHERE gaia.parallax/gala.parallax_error »= 5 AND
5 ph_qual = 'AAA" AND
sqrt (power(2.5 / log(10) * gaia.phot_g_mean_flux_error
/ gaia.phot_g_mean_flux, 2) ) <= 0.05 AND
7 sqrt (power(2.5/10g(10) *gaia.phot_g_mean_flux_error
. / gaia.phot_g_mean_flux, 2)
- - + power(tmass.ks_msigcom, 2)) == 0.05 .
6 Complex queries.
H
2] z |
0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
g_min_ks __Run Query




ESCAPE

WP4 : CEVO

Connecting ESFRI projects to EOSC through VO
framework

* Inclusion of data of the ESFRI facilities in the VO already started in
a previous H2020 project (ASTERICS, 2015-2019.).

* New in ESCAPE:

* Cross-disciplinary interoperability

* From tools to scientific analysis platforms.

* Connection to computing resources — Big Data

* Add value to scientific contents of the ESFRI data archives.
* Machine learning classification of astronomical sources.



GTC and the VO

e 2003 First GTC-CAB meeting

The need of a VO-compliant archive for GTC is identified.
* Long-term preservation.
* Optimum scientific exploitation.

e 2011 Operational version of GTC archive

GTC Publlc Arc

m Not logged
The Gran Telescopio CANARIAS Public Archive

This data server provides access to the GTC Public Archive. GTC data become public once the proprietary (1
year) is over. The Gran Telescopio CANARIAS (GTC), is a 10.4m telescape with a segmented pnmary error If
JS Ioca ed in one of the (op astronomical sites in the Northern Hemisphere: the Observ am o_rwl RUJ /

Electroni “a (IN ”C‘; ) and t‘he US (L_, iversity u" 5 Jorid a (L_, v—_,J) The pro;ect‘ JS act‘wea‘y suppon‘ed by the Spamsh
Government and the Local Government from the Canary Islands through the European Funds for Regional
Development (FEDER) provided by the European Union.
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GTC and the VO: SIAP
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gtcMOC (2)

GTC and the VO: MOC

selact

crop

Welcome to Aladin,
vour professional sky atlas,

# Dizcover all astronomical data available
ower the net!

s Compare them with yvour own data.

#Prepare your observation missions.

To start, type any object name, such as
i1, and press ENTER...

Or easier, clic in the main frame and
enjoy the sky...
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GTC and the VO: VOSA

- . - GTC OSIRIS Broad Band First Data Release: Source catalogue
Filter Profile Service

Home Data retrieval §
RA (?) DEC (?) Radius (?) Search Clean

AuthId:

VO Service Browse Search News Help-Desk

2mass |[ aac akarl |[ Astrosat |[ BOK caHa |[ cFHT COBE cTIo DENIS |[ Euclid GALA GALEX ¥ T ¥ T ¥ 10 results default verb
Generic || Geneva GTC Herschel || Hipparcos || HST 1ACSE0 ING T IRAS 1s0 IUE JWST (Example of valid query: RA=351,712, DEC=26,5276) (Maximum Search Radius allowed: 1 degrees)
KPHO Lascumbres |[ Lasilla |[ LT Lco Lick [ Liverpeal |[ LssT McD Mise MKO MMT Ms¥ ¥ bon't use coardinates as search cricerion

[noao |[woT [[oar ][ oas [ osn |[ Pzoo ][ Palemar ][ Pan-sTARRS |[ Paranal |[ sao ][ scorpio |[ SkyMapper |[ sLoAN [-] Hide additional search fields

[ spitzer |[ sTELLA ][ Subaru |[ swit ][ Tcs [[Tor J[7ess [ 110 [[mne  |[ o [ TvcHo |[ukirT [ vaTT

| WISE ” WIvN ” XM | Mag e ralges (?) Color ranges (?)

rmag_psf 18 -[18.2

crc e s |
Instrument Description = M| -
- :

GTC/OSIRIS.sdss_g_filter 4847.5 4745.4 3800 5808 1321.2 39089 GTC Dsiris GTC, Osiris, SDSS g (fi
GTC/OSIRIS sdss_g 4910.4 4810.3 3805 5817 11739.7 38783 @GTC GTC, ©SIRIS, SDSS5 g

ID_source (?)

GTC/OSIRIS.sdss_g

Filter Description Mathematical properties
Filter ID (?) : GTC/OSIRIS.sdss_g Property  Calculated Specified Unit
Description (7)1 GTC, OSIRIS, SDSS q filter (full trans) hmean (7)1 491044 ----oe- (Angstram)
Phot.System (7)1 OSIRIS heen (7) 2 4855.81  --e-ee- (Angstrom)
Detector Type (7) ¢ Photon counter hes (70 4810.33  ------- (Angstram)
Band Mame (7)1 ----e- hoess (7)1 5230.00 ------- (Angstrom)
Obs. Facility (7)1 GTC Mo (7)1 4852,64 (Angstrom)
Instrument (2 ----o- Do (7)1 4849,08  ------- (Angstrom)
c ) FRNEEEE
emment= () Ama (7)1 380349 --eoe- (Angstrom BT-Settl-CIFIST, Teff-3600, logg:5.5, Meta -0
homa (70 ¢ 5817.14  ------- (Angstrom
Wes (7)1 117,72 ------- (Angstrom
Th.Spec.
FWHM (7)1 147658  ------- (Angstrom
By (7] [IRT- J— 0 1e-16 1. Observed
Transmission curve Calibration properties ] \\ 3sigma
-
GTC/DSIRIS .sdss_g Yega System T 117 o Model
Property Specified Calculated Unit "5 E ¥ Fitted
| Zero Point (7)1 --==em- 5.0256-9 (erglc & ] L No fi
w2ss -~ VL e 3878.29 () E 1e-18 = \;\\\ L
ZP Type(?):  Pogsen T_n.‘n E ‘\\ Upper Limit
2 PhotCal ID (7) @ GTC/OSIRISsdss_g/vega M 7] .
b3 \\
9.15 3 1e19 h
w \\‘
fa1] AB System E :
Property Specified Calculated Unit 5 \\
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VO and the High energies: H.E.S.S
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VO and the high energies: MAGIC
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W3C Provenance definition

http://www.w3.ora/TR/prov-overview/

W3C PROV (PROV-DM, 2013) % (N

Provenance is defined as a record that describes the people, \J
Institutions, entities, and activities involved in producing, Word Wide Web Consortium
influencing, or delivering a piece of data or a thing.

In particular, the provenance of information is crucial in deciding
whether information is to be trusted, how it should be
Integrated with other diverse information sources, and how to
give credit to its originators when reusing it.
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Use cases adressed

A: Traceability of products
Track the lineage of a product back to the raw material (backwards search),
show the workflow or the data flow that led to a product.

Examples:

e Having a dataset, find the main progenitors and in particular locate
the raw data.

e Find out what processing steps have been already performed for a
given dataset: Is an image already calibrated? What about dark field
subtraction? Were foreground stars removed?

e Find out if a filter to remove atmospheric background muons has been
applied.



Use cases adressed

B: Acknowledgement and contact information

Find the people involved in the production of a dataset, the people/orga-
nizations/institutes that one may want to acknowledge or can be asked for
more information.

Examples:

e | want to use an image for my own work — who was involved in creating
it?” Who can I contact to get information?

e Who was on shift while the data was taken?

e | have a question about column xxx in a data table. Who can I ask
about that?



Use cases adressed

C: Quality and Reliability assessment

Assess the quality and reliability of an observation, production step or
dataset, e.g., based on detailed descriptions of the processing steps and
manipulated entities.

Examples:

e Get detailed information on the methods/tools/software that were in-
volved: What algorithm was used for Cherenkov photon reconstruc-
tion? How was the stacking of images performed?

e Check if the processing steps (including data acquisition) went “well”:
Were there any warnings during the data processing? Any quality
control parameters?

e Extract the ambient conditions during data acquisition (cloud cover-
age? wind? temperature?)

e Is the dataset produced or published by a person/organisation I rely
on? Using methods I trust?



Use cases adressed

D: Identification of error location

Find the location of possible error sources in the generation of a product.
This is connected to use cases described in section C above, but implies
an access to more information on the execution such as configuration or
execution environment.

Examples:

e | found something strange in an image. Was there anything strange
noted when the image was taken? a warning during the processing?

e Which pipeline version was used, the old one with a known bug for
treating bright objects or a newer version?

e What was the execution environment of the pipeline (operating sys-
tem, system dependencies, software version, etc.)?

e What was the detailed configuration of the pipeline? were the param-
eters correctly set for the image cleaning step?



VO and CTA

International
Virtual
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Alliance

IVOA Provenance Data Model
Version 1.0

IVOA Proposed Recommendation 2019-11-21

Working group
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This version
http://www.ivoa.net /documents/Provenance DM /20191121

Latest version
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Author(s)
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Conclusion

*The (current) GTC and (future) CTA VO-
compliance will guarantee the efficient
management of science-ready data products
generated by these infrastructures.

* This will boost joint scientific initiatives in the
multi-lambda, multi-messenger framework.
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