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AENEAS WP5

WP5 - Access and Knowledge Creation: design of the interface between ESDC and a
distributed body of end users

WP5 tasks:

WP5.1: Survey of existing user interaction models for large-scale radio astronomy facilities and
integration of WP5 outputs into consolidated ESDC design study

WP5.2: Recommendations for the design of user interfaces for data discovery, access, and
retrieval

WP5.3: Recommendations for the design of user interfaces for data processing, reprocessing, analysis,
and visualization

WP5.4: Integration with VO Interoperability Framework

WP5.5: Recommendations for the resourcing of an ESDC user interaction model

WP5.6: Recommendations for a plan of user community formation and knowledge distribution



https://www.astron.nl/aeneas2020/doku.php?id=intra:wp5:wp5d1
https://www.astron.nl/aeneas2020/doku.php?id=intra:wp5:wp5d1
https://www.astron.nl/aeneas2020/doku.php?id=intra:wp5:wp5d2
https://www.astron.nl/aeneas2020/doku.php?id=intra:wp5:wp5d2
https://www.astron.nl/aeneas2020/doku.php?id=intra:wp5:wp5d3
https://www.astron.nl/aeneas2020/doku.php?id=intra:wp5:wp5d3
https://www.astron.nl/aeneas2020/doku.php?id=intra:wp5:wp5d4
https://www.astron.nl/aeneas2020/doku.php?id=intra:wp5:wp5d5
https://www.astron.nl/aeneas2020/doku.php?id=intra:wp5:wp5d6
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Evolution of the concept of archive

 The archive is traditionally perceived as a e 2
mere repository of Pl observations , Project |
‘ Project ID':[ 2 |
- SourceName
EVN Data Archive at JIVE | source*] 2
Availability of standard plots, pipeline and fitsfiles. ‘ !
Frequency
— ) _ : ‘ MFFEBand*| --> select MFFEBand <-- v|?
Select Sort order:| Experiment ¥ Observation period: | 2017 v |- (2018 ¥ | | Submit query | -
= < A 2 Distr. Support Positi

Experiment Stnd Pipe Fits P.investigator SR S— osition ‘

e g Date Scientist RA*] 1 (HH:MM:SS.ss) 2|
EAQ58B " X X X Argo 171030 180619 190619 Immer DEC™: ;| ;I l (:DD:MM:SS s5) 2
EAOS9A ™ AN 180606 ‘ Reference : (0 32000 B1950 ® Any v Epoch conversion2 ‘
EA059B " AN 180611
EA062A 1 X X X At“ 1810186 1231019 191019 lmer
EBOG0A " X X X Bach 17, ATOA Search
EBO60B " X X X Bach 17,
EBO60C X X X Bach 17 Use this form to generate a summary list of observations from the Australia Telescope Compact Array, Mopra (MOPS data), Parkes radio telescope (other
EBO61" X X X Burns 17 than pulsar observations) and VLBI observations.
EBOB3A 7 X x % Bums 17 For a summary report select Report Type = Scans summary . To list and download data files select Report Type = Matching files.
EB063B " X X X Burns 17
EB063C X X X Bumns 17 Expand Instructions ATOA Home Page

Search Reset
Project Codes Observer Surname Source Name _ Report Type ___ Sort Order ~_ Page Size i
[ | [ | [ | |Matchingfiles v| |Mostrecentfirst v| |[100records v |
OPAL Source or Observati Table fil Choose File j No file chosen I
Day| v |Month| v | Year | v|Hour| v|Minute| v| calendar

Day| v |Month| v | Year | v|Hour| v |Minute| v| calendar
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Evolution of the concept of archive

s (courtesy of Felix Stoehr, ESO, ADASS 2018)

The archive is traditionally perceived as a
mere repository of Pl observations

New telescopes (not only radio ones)
already deliver huge datasets with a
huge potential of re-usability and a huge
potential of interoperability

Energy, position, time, polarization, photon counts
with unprecedented resolutions

A single dataset might contain several objects not
covered by the primary science goal of the

observation (especially true for large FoV
telescopes)
The multi-wavelengths and multi-messenger

astrophysics is now becoming fully applicable
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MWA 0.07-0.3 2500-200 3-8
LOFAR-LBA | 0.01-0.09
LOFAR-HBA | 0.11-0.25 | 1700-7 7
ASKAP 0.7-1.8 30 70
SKA-LOW 0.05-0.35 30-4 4.9%108
SKA-MID 0.35-15.3 3.3-0.012 6.2x10%
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Archival publications

“Analysis of the productivity of mature facilities shows that publications using archival data can
rapidly overtake the publications from the original proposers. [...] Nevertheless, it took over two
decades for the ESA HST or the NASA telescope Spitzer, until the total archival publications
outnumbered those from the original proposers” (AENEAS-D5.3, cf. Stoehr et al. 2009)

e Many facilities (e.g. ALMA, JIVE and e-MERLIN) have already started to offer level of services
typical for Pls to archive miners as well.

® In the near future, archival publication are expected to contribute (both in terms of quantity
and quality of research items) in a much more significant way to the productivity of a given
facility.



https://drive.google.com/file/d/1_Kh2blpnM6SOs0N-0glndmqSFfYDUrJq/view
http://aspbooks.org/custom/publications/paper/411-0155.html
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Archival publications: impacting examples

Galaxy M87 Jet
Hubble Space Telescope » WFPC2

1 5 17 37 65 101 145 196 257 324 400

nature

NASA and ESA STScl-PRC13-32a

International journal of science

Letter ~ Published: 04 April 2018
A density cusp of quiescent X-ray binaries
in the central parsec of the Galaxy

OPTICAL PROPER MOTION MEASUREMENTS OF THE M87
JET: NEW RESULTS FROM THE HUBBLE SPACE TELESCOPE

Eileen T. Meyer?, W. B. Sparks?, J. A. Biretta®, Jay Anderson?, Sangmo Tony Sohn?,

1 g 1.2 2 3
Roeland P. van der Marel”, Colin Norman™*, and Masanori Nakamura Charles J. Hailey ™, Kaya Mori, Franz E. Bauer, Michael E. Berkowitz, Jaesub Hong & Benjamin J. Hord
Published 2013 August 22 * © 2013. The American Astronomical Society. All rights reserved.
The Astrophysical Journal Letters, Volume 774, Number 2 Nature 556, 70-73 (05 April 2018) Download Citation &
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Evolution of the concept of archive (in the SKA era)

- Raw data cannot be preserved for a long time and data calibration/processing
strongly couples with the archival system (e.g. for SKA SDP)

L o T M

Calibration R \ﬁggls CTeIfgscopg
Sky onfiguration Sky
Params Control and AAAI
r Model Me‘"y Alert
\ / / Key
L— Image Products —3 — Flow of data and data products
— Visibility Data —» L LSM Catalogue —» —  Flow of metadata and control data
|_ TransientSource —gp =~~~ =<0 | m=m=————— -+ Sky alerts
Catalogues
w= Transiont Bufler sy / Calibrated Visibilities
l_’ Pulsal
S. - - TlminguSoltrJtions =i
__ P&T Search Data and metadata fluxes through SDP
Candidates SAUARE KILOMETRE AIIIV - . . .
seearst . (cf. Fig.3 of SKA1 SDP High Level Overview)
[T Candidates
= PulsarTiming g SCIENICE DATA PROCESSOR
|__ Transient Buffer g
Data
& VLBI Data =i #—— Queries — %
| Science Product —pm
Catalogue



http://ska-sdp.org/sites/default/files/attachments/sdp_high_level_overview_part_1_-_signed_0.pdf
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Evolution of the concept of archive (in the SKA era)

* Raw data cannot be preserved for a long time and data calibration/processing
strongly couples with the archival system (e.g. for SKA SDP)

 Great boost in terms of the number people interested in data (Pls from other
research fields and archive miners), hence a much more variegate community,
asking for different levels of access and different advanced data products.
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Evolution of the concept of archive (in the SKA era)

- Raw data cannot be preserved for a long time and data calibration/processing
strongly couples with the archival system (e.g. for SKA SDP)

 Great boost in terms of the number people interested in data (Pls from other
research fields and archive miners), hence a much more variegate community,
asking for different levels of access and different advanced data products. E.g.:

o correlations between radio properties and other multi-wavelength/multi-messenger ones;

o population studies by adopting stacking techniques (~millions of objects)
o cross-correlation of radio objects with completely different surveys (e.g. the CMB, in order to
constraint our cosmological model by looking at the Integrated Sachs-Wolfe effect)

TS Value &
0 300 600 900 1200 1500 — T T T T T T T Observer's look-back time
O | .

Y 2WHSPJ050833.3405310 === IceCube-170922A
PKS 05024049 B Best-Fit Location 3tk 4 Distance to LSS

TXS 05064056

Ny (%)

E>1GeV

- 7&;.5 78'.() 77'_5 7.;.0 70.‘5 7()"4() 1 1 - IIII1“0 — III‘;I(;)O — ‘U‘]l(;)JOO § Time elapsed since decoupling at LSS
R.A. (degrees) Sia (mdy) -
(Stil et al. 2014) (Hernandez-Monteagudo & Sunyaev 2009)

(Padovani et al. 2018 , 2019)



https://academic.oup.com/mnras/article/480/1/192/5052376
https://academic.oup.com/mnrasl/article/484/1/L104/5299568
https://iopscience.iop.org/article/10.1088/0004-637X/787/2/99#apj494555f8
https://wwwmpa.mpa-garching.mpg.de/mpa/research/current_research/hl2009-3/hl2009-3-en.html
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Evolution of the concept of archive (in the SKA era)

- Raw data cannot be preserved for a long time and data calibration/processing
strongly couples with the archival system (e.g. for SKA SDP)

 Great boost in terms of the number people interested in data (Pls from other
research fields and archive miners), hence a much more variegate community,
asking for different levels of access and different advanced data products.

 More responsibility for the observatory and/or the infrastructure (e.g. Regional

Centres)

A Pl / Archive miner

Centre

Courtesy of Felix Stoehr (ESO, ADASS 2018)
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Evolution of the concept of archive (in the SKA era)

- Raw data cannot be preserved for a long time and data calibration/processing
strongly couples with the archival system (e.g. for SKA SDP)

 Great boost in terms of the number people interested in data (Pls from other
research fields and archive miners), hence a much more variegate community,
asking for different levels of access and different advanced data products.

 More responsibility for the observatory and/or the infrastructure (e.g. Regional

Centres)

A Pl / Archive miner

Centre

Courtesy of Felix Stoehr (ESO, ADASS 2018)
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A survey of radio archives (... and not only)

We focused on the most important SKA precursors: ASKAP, MWA, (KAT-7 and
MeerKAT)

... and pathfinders: LOFAR, EVN, (u)GMRT, e-MERLIN, (J)VLA

We also considered: WSRT, ATCA, VLBA (and GBT), ALMA

We extended the analysis to: CADC, ESO Science Archive, CDS, IA2
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LOFAR

« The Low-Frequency ARray is operated by ASTRON and observes between 10 and
250 MHz (LBA: 10-90 MHz; HBA: 110-250 MHz)
» It consists of 24 core stations, 14 remote stations and 13 international ones (... so far).
» It can collect data through three modes of acquisition:
o interferometry, i.e. correlated visibilities
o beam-formation (Coherent Stokes, Incoherent Stokes, Fly’s Eye)
o transient buffer modes

« Time/spectral resolution can be traded in order to fit with scientific goals
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LOFAR LTA
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« The LOFAR Long Term Archive (LTA) allows metadata search without any account
(you need one for downloading/staging requests)

« It can be decomposed in two
sections: left panel, namely basic
search, advanced search and
browse project; the right panel
displaying a dedicated search
mask.

+ There is also a server for SQL
queries and a Python interface,
as well as a Python API for
improving user control over
staging requests.

GUI of LOFAR LTA (https://lta.lofar.eu/)
(basic and advanced search are
shown)

S
&

HOME

Search

@ Advanced search . '

i= Browse projects v

Long Term Archive

SEARCH DATA BROWSE PROJECTS

HELP

Basic search

The BasiqSearch module allows you to search for data within a specified pointing (cof
a project, the search will be confined to only that project.

.
For more idvanced search options per data type use the "Advanced search”

Imaging Pipeline Output @

SASId®

Pipeline Run Date @

Pointing @

Project @

Maximum Number of Rows @

¥ Sky Image Data

From  [5000-00-00 00:00:00

To Jo000-00-00 00:00-00
Object resolve

Reference @ J2000
System SUN

B1950
JUPITER

Units rad ' deg'® hex
RA
DEC
Units

rad'® deg'’ min " sec
Radius |

| Calculate angular distance (slower)
lany v

—

Data product types @ Observation

i) Averaging Pipeline
Calibration Pipeline

i Imaging Pipeline
Long Baseline Pipeline

i Pulsar Pipeline

Object resolve

Reference @  J2000
System SUN

Pointing @
B1950
JUPITER

Units
rad - deg © hex

RA ,—
DEC [—

Units

rad@deg min - sec

Radius [f

@ Calculate angular distance (slower)



https://lta.lofar.eu/
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MWA

« The Murchison Widefield Array is run by a consortium of 21 institutions from Australia,
New Zealand, China, Japan, Canada and USA, led by the Curtin University.

» It consists of 256 stations (tiles), 128 (chosen among two configurations, can be
correlated at a time)

« Main features: o wide frequency range (70-300 MHz) with

o  wide field of view (200-2500 sqdeg) flexible tuning
o instantaneous bandwidth of 30.72MHz o digital design with extreme frequency and
o spectral resolution of 20 kHz pointing agility, wide fractional bandwidths and
o  temporal resolution of 0.5s considerable signal processing capabilities.
MWA compact configuration MWA extended configuration
600 T T T T T T T 3000
550 [ : : 1 2500 -
500 ¢ E 2000 |
450 = 1500 [ E u. a =
400 s 1 1000 F = gt i B oa
% 350 | E s00f = nc‘?] “ "
5 300 O 3 o — g E or .'- DEED \:ﬂmél l:\-- %
“ ol °"ﬁ %@i* g - 00 B g0
200 B T g o -1000 = omhy A
150 [ .l:-:l:-:l. & -1500 [ Lo "
o oRR ] W O B
An MW A tile ( 4 X 4 dipoles) 5(-)400 -300 -200 -100 Easto(m) 100 200 d300 400 _250-%000 -2000 -1000 (‘JEast (n:)C:OO 20‘00 3(;00 4000
credits:



https://www.cambridge.org/core/journals/publications-of-the-astronomical-society-of-australia/article/phase-ii-murchison-widefield-array-design-overview/A416B810071E43E759C528E3888A83A6
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MWA Archive

Access to the MWA Archive is granted by the MWA All-Sky Virtual Observatory
(ASVO) data portal, through: a web dashboard, a Python API (Manta-ray-client) or a
VO TAP service.

It is requested a registration on the ASVO portal to use the web dashboard or there
is the possibility to exploit eduGain (ORCID and United ID are also supported).

MURCHISON WIDEFIELD ARRAY ASVO PILOT &Profle  ®Logout
XEEE MWA Search Data Jobs

AS\ D )9 0.0 ¢ '\V;;‘“*;‘“l"‘)“" for Observation: € ersion/Download
OO ™ - ) .

Search for Observations

Q € A = \DQL Output Format

Cone Right Ascension Date From (UTC) Project e/XML)
(deg) v ® Show on this page
Date To (UTC) Record limit

500



https://asvo.mwatelescope.org/dashboard
https://github.com/ICRAR/manta-ray-client
http://vo.mwatelescope.org:8000/mwa_asvo/tap

P 4
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MWA Archive
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 The Data Export Tool allows to perform some pre-calibration tasks and data format

conversions

Show 10 v entries Search Export Conversion | | Export Visibility :‘ Selectal H Select none
J

Showing 1to 100f 500 entries Previous | 1| 2 3 4 5 50 Next
Lower Upper
D "] Name Profect s Description Creator Szoytes) ¢ N Dec o T, Sotike En Time Dustion, priq Freq
D @ @ ¢ uTe) uTC)
(deg)  (deg)  (deg)  (UTC) (ute) () (MHz) (MH2)
e = = = 17-12-21
1107895384 1 4 PicAT2l G000 Followup observations of UV Cet msok 61143160320 7T 4283 46 e 12 140 169
244:47.99¢
o o . o 20171221 .
1197898024 1 24 PicAT2l G000 Follow up observations of UV Cet msok 60463090080 78683 44937 4 e 140 169
o [ e - i 0 - 20171221 -
1197898328 Pich 69 0044  EoRSKAFields msok 66585516480 79953 44935 77 oo 12 7 102
33351984
1197898448 48 Pich93 60044  EoRSKAFields msok 63500570560 80455 44934 56 120 104 133
1197898568 1 % PicA12l  GO0M4  EoRSKAFields msok 61616208240 80956 44933 43 120 140 169
1197898688 1197898688 PicA145 G004  EoRSKAFields msok 62462001600 81457 44932 36 120 170 200
At . . 171221 .
1197898808 1 8 PicA_169 G0044 EoR SKA Fields msok 60803925120 81.959 44931 31 13:41:52.022 120 201 230
341:5202
20171221 20171221
1197909168 168 PicA69 0044 EoRSKAFields msok 67093363565 7499 46407 74 oheal  OTAEA 7 102
632319 3431987
1197909288 1 Pich_93 60044  EoRSKAFields msok 7549 46406 54 120 104 133
) , e s ; ’ 20171221
1197909408 1 4 PicA_121 EoR SKA Fields msok 62151460544 75.993 -46.405 42 120 140 16

16:38:32.006

*An example of web returned results for
around the core of Pictor A

The Export Conversion web interface for selected MWA data

a cone search of 10 arcsec

Export Parameters X

Time Resolution

(s)

Freq Resolution

(kHz)
Edge Width (kHz) 80
® measurement set
Output
uvfits
Disable RFI detection
Disable collecting stats
Disable geometric corrections
Do not remove the flagged antennae
) Do not flag auto-correlations
Do not correct for the digital gains
Do not flag missing vis files
i Do not abort when not all vis files are available
) Flag the centre channel of each coarse channel

Centre on pointing centre

Apply unity pass-band
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The new NRAO portal

« The traditional NRAO Data Archive System (now called NRAO Legacy Archive) used

to be the unified data archive for (J)VLA, VLBA and GBT data, and it is going to be
completely replaced.

NRAO Science Data Archive : Advanced Search Tool
Historical VLA, Jansky VLA, VLBA and GBT Data Products
In order to unlock your proprietary data and have access to other archive tools, you must log in to your
My.NRAO account.
| Submit Query | Check Query | Clear Form |
NRAO Science Data Archive : Basic Search Tool Output Control Parameters :
. . Choose Query Return e :
Historical VLA, Jansky VLA, VLBA and GBT Data Products ® v ? J :y Siveta P]'P
\.H“g; e es pRES Output Tbl Format [HTML v Sort Order Column 1 [Starttime v| [Asc |
L7 ervations Summary
< Max Output Thl Rows NO LIMIT Sort Order Column 2 | Starttime v| [Asc v
List of Observation Scans
Instructions on how to download your data : click here List of Projects
m)ject (Proposal) Code The NRAO proposal or observing project id.
General Search Parameters :
Observer : The observer's name. Case sensitive, partial string searchs best. Telescopes @ All 0 sansky via [ pistosicat via © viea O gar
Telescope [ALL ¥ | ‘You may restrict the search to a single telescope. %’Jﬁﬂ%v Project Session Dates From
JVLA: 256
Observe Start Date : Format : yyyy-MMM-dd or yyyy-MMM-dd hh:mm:ss oy Archive File ID To
Observe Stop Date : Format : yyyy-MMM-dd or yyyy-MMM-dd hh:mm:ss I Loveing e
Position Search :
uery Control Parameters : Ai
neery ; Target Name Search Type [SMBADorNED v] Mk (secs)
Enter Locked Project Access Key, Unique keywords may be used to unlock proprietary data from individual e
: observing projects. Contact the NRAO Data Analysts for project access keys. RA or DEC or Faiinox B0
x 3 G Equinox [J2000 v |
f Longitude @samii s or 68299 Latitude (05a21'155" or5.352d) R —
Query Returns : | Download Archive Files ¥ | Select 'Download Archive Files' to proceed to the Search Radius 1.0 : . .
— * download page, the other options are for browsing. e -OR - Check for automatic VLA field-of-view, freq. dependent.?2
Observing Configurations Search :
| Submit Query | | Clear Form | @
Btk 4minth B8 Bttt Rt Telescol?_e Al A as U paall n Bc ) con Observing Bands GAD:s0,0. BsBc¢
Config [ ¢ @ pcl p DA x U0 kDO k@B w
Please direct feedback and/or questions concerning this page and its associated search engine to NRAO DAS Sub array @ ALB 18 :8:8 .85 Frequency Range
contact. o (1n MHz : 1665.401 - 1720.500)
Version 5.9.15 Polarization v]
Data Type| X
Enter Locked Project Access ke Unique keywords may be used ta unlock proprictary data from individual observing peojects. Contact the
(e e NRAO Data Analysts for project access keys.
| Submit Query | | Check Query | | Clear Form |
Please direct feedback and/or questions concerning this page and its associated search engine to NRAO DAS contact.
Version 5.9.15 (19107)



https://archive.nrao.edu/archive/advquery.jsp
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y with the

he new NRAO portal

« The new NRAO Science Data Archive is still under development but has been already

bean Network of E-nfrastructures

publicly released: also ALMA data are being ingested.

« Major features: more responsive, interactive and significantly cleaner with respect
to its predecessor

» Access to raw observations and images via a new Archive Access Tool (AAT) and to
processing via the Pipeline Processing Interface (PPI

4 Hide Search Inputs &

National Radio Astronomy Observatory

Enabling forefront research into the Universe at radio wavelengths — p—
L] [ ]
*JLogIn SLegacy Archive A About
Start Frequency: End Frequency:
GHz ~ Ghz ~
v Show Search Inputs ¥ Source Position Coordinate System: Equinox: Right Ascension Resolver Q
Equatorial ~ J2000 ~ HMS ~
View Observations | View Images show [ESRMl of 7775 Projects
Declination Resolver Q Source Name:
11 Project 11 instrument Title 11 First Obs T Last Obs
DMS ~

+  2017.100886L  ALMA 100,000 Molecular Clouds Across the Main Sequence: GMCs as the Drivers of Galaxy Evolution 2017-10-0306:11  2019-04-23 19:43 a
+ 20171006045  ALMA Resolving the kinematic structure of a [CII] emitter 800 milion years after the Big Bang 2018-01-1806:24  2018-09-18 14:36 a e P —
4| 2017100855  ALMA AWide, Deep Dense Gas Map of M100 to Connect Extragalactic and Galactic Dense Gas Resuits 201710121310 2019-01-19 09:44 a P —— prer— P——
+ 2017.1.00379.S ALMA Physical properties of dense gas in an AGN-driven outflow 2017-12-17 07:24 2018-09-26 13:27 a Polarizations:
+ 20171010535  ALMA SMORES: Shocked Molecular Outflows across a Range of Environments Survey 201711270520 2018-09-19 0952 a Click to Select
+ 20171000225 ALMA AGN feedback and molecular line flux ratios in luminous infrared galaxies 2017-12-1206:18  2018-09-21 11:10 a
4+ 20171004665  ALMA ALMA survey of lambda Orionis disks: understanding the influence of OB stars on planet formation 2018-01-1902:36  2018-09-09 13:39 a Brojucktocee EUCHIUE RS R
+ 2017101075 ALMA The chemistry of M dwarf protoplanetary disks 2017-12:2608:25  2018-09-18 15:30 @
4+ 2017.100161L  ALMA ALCHEMI: the ALMA Comprehensive High-resolution Extragalactic Molecular Inventory 2017-10-0502:07  2019-01-23 23:56 & {TileText: pustackText
+ 2016.1.01346.S ALMA Galactic Census of All Massive Starless Cores within 5 kpc 2016-10-22 12:38 2018-12-27 09:54 []
+ 2017.1.01405.S ALMA The dynamics of molecular gas in outflow shocks 2018-01-18 14:30 2018-09-14 22:51 a
+ 20161009095  ALMA Captured in Action: the Evolution of Core Mass Function from Prestellar to UCHII Stages in a Linear Filament 201612041102 2018-0526 0357 a
+ 20171015655  ALMA A comprehensive inventory of nitrogen isotopic ratios i a nascent solar system 201712131254 2018-04-04 07:06

4+ 2017.101167.5  ALMA ALMA CHARACTERIZATION OF T TAURI DISKS 2017-11-1613:35  2018-01-18 13:03



https://archive-new.nrao.edu/archiveIface/#/

! ' Advanced European Network of E-infrastructures
neneas for Astronomy with the SKA  AENEAS - 731016

European

he new NRAO portal

« The new NRAO Science Data Archive is still under development but has been already
publicly released: also ALMA data are being ingested.

« Major features: more responsive, interactive and significantly cleaner with respect
to its predecessor

» Access to raw observations and images via a new Archive Access Tool (AAT) and to
processing via the Pipeline Processing Interface (PPI)

wiork of E-infrastructures

I Project Il Instrument  Title I First Obs 11 Last Obs
4| TSKY000L VLA Tests for the VLA Sky Survey 2014-06-0809:49  2019-05-06 19:15 Launch Workflow Task on: VLASS1.1
+ 19A-422 VLA Radio Transients In VLASS Epoch 1 Relative to the FIRST Survey 2019-03-29 03:50  2019-05-08 09:46 [}
4 18A-481 VLA Broadband Characterization of VLASS 1.1 Transients 2018-05-29 23:30  2018-06-03 15:05
User Email (required):
[=] viAssii wiA The Very Large Array Sky Survey 2017-09-08 00:23  2018-02-20 15:45

Title: The Very Large Array Sky Survey e
Abstract: The Very Large Array Sky Survey (VLASS) is a 5500-hr, community-driven project to survey the whole sky visible to the VLA. It will engage radio astronomy experts, multi-wavelength Request Description: VLA Processing Request
astronomers and citizen scientists alike. The data will be taken in three passes over the sky to allow the discovery of transient radio sources, and will cover the frequency range 2-4 GHz with an

angular resolution of 2.5 arcsec. By utilizing the “on the fly” interferometry mode, the overheads will be much reduced compared to conventional survey techniques. The key science topics to be
addressed by the survey are: Imaging Galaxies Through Time and Space; Hidden Explosions; Faraday Tomography of The Magnetic Sky; Peering Though Our Dusty Galaxy; and Missing Physics.
PI: Viass Scientist

Co-Authors: Frank Schinzel, Joan Wrobel, Amy Kimball, Claire Chandler, Viass Scientist

Destination Directory:

Nustre/
| ovseraons
o EEE e Shows IR 177 Oteetvations Create tar file: Return results as a tar file
Choose download data SDM tables only (no visibilities)
format:
SDM-BDF dataset (all files)
» Basic Measurement Set (uncalibrated)
u i
n n Observation Observation I File Array
11 Archive File Project Instrument  Start Stop Size Config Bands Type Cals Scans
8| VLASS1.1.5b34647560.6b34661421.58062.31663615741  VLASSL.1 VLA 17-11-05 17-11-05 56.100 B S,X  visibility 31 Apply telescope flags: « Apply flags generated during observing
07:35:58 08:19:17 Ge
8| VLASS1.1.5b34417171.eh34498195.58021.41153802084  VLASSL1 VLA 170925 17-0925 4993 B S.X  visibility 4 g
09:52:49 09:57:40 GB Scan Intents:
8 VLASS1.1.5b34367102.eb34376968.58008.081741539354 VLASS1.1 VLA 17-09-12 17-09-12 1.955 B S, X visibility pik)
s My @ CASA Version: 5.4.1-32 (recommended) ~
& VLASS1.1.5hb34638721.eb34642594.58057.009564548614 VLASS1.1 VLA 17-10-31 17-10-31 156.742 B S, X visibility 125
00:17:28 02:40:29 Ge
& VLASS1.15h34642889.eh34648614.58060.01221350694  VLASSL1 VLA 17-11-03 17-11-03 175009 B S.X  visibilty 12 Restore previous CMS
00:20:37 02:31:49 GB
& VLASS1.1.5b34762611.eb34828612.58134.27350804398 VLASS1.1 VLA 18-01-16 18-01-16 102668 B S, X visibility | 1 60
06:37:50 07:52:53 GB

VLASS1.1.5b34516741.6b34573529.58031.90910875 VLASS1.1 17-10-05 17-10-06 366.081 visibility | & Submit Request
21:50:18 01:45:33 GB
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The ESO portal

- RESULTS SELECTED

" FoV: l 52
% | DataType

The ESO_Science Archive contains

Switch to Data Subtype

» T B o imae layer B data from ESO telescopes operated

[ cataLoG K A ; ol BSOS | DSS colored

i B S - by La Silla Paranal Observatory and,

e B in addition, raw UKIDSS/WFCAM data

L B cathered by the United Kingdom
InfraRed Telescope (UKIRT) facility in
Hawaii.

| Hide footprints

It consists of three interfaces: the
Raw Data query form, the Science
Portal the Programmatic and Tools
access

+
&



http://archive.eso.org/cms.html
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SKA Metadata recommendations
(Elisabetta Liuzzo et al.)

e Metadata can provide information about many aspects of data: e.g. purpose, time and
date of creation, creator or author, location, file size, data quality, type of measured
quantities, provenance...

e They can be classified according different criteria, e.g. in: descriptive, structural,
administrative and accessibility metadata

e They can be stored internally or externally to the data structure, in human-readable or
binary form

e Metadata standards can be organized into four general types (e.g. Elings & Waibel
2007):

1.  Metadata element sets or schema, sometimes called data structure standards
2. Controlled vocabularies and name authorities, sometimes called data value
Standards
3. Data content standards (guidelines for inputting data into metadata elements).
4. Data exchange standards (specifications for encoding data)
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Metadata in astronomical standards

The document provides description, tools, examples (as well as eventual extensions) for:

AVM - Astronomy Visualization Metadata

FITS - Flexible Image Transport System

International Virtual Observatory Alliance Recommendations

Standard for Documentation of Astronomical Catalogues

SPASE Data Model (An information model for describing the elements of the
heliophysics data environment)

The mostly used metadata standards in radioastronomy for images is the FITS.
However, looking at the existing facilities :

e additional keywords are frequently included without clear definitions
e important info is still missing (e.g. rms, dynamic range)
e keywords could change depending on when/how the images are produced

This non-homogeneous metadata content prevents a full scientific exploitation of the
science archives
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SKA Metadata recommendations

Given the surveyed cases, e.g. LOFAR, MWA and ASKAP:

e Two different types of metadata could be identified
o internal metadata which come along with the data in the image header keywords
o external metadata which are stored elsewhere (e.g. plots of calibrated
measurement sets to get trust in the data, external metadata coming from the Pl
advance products).

and metadata must:

e Summarize in the most complete way the data content and production
processes (from proposing and observing to calibrating and imaging steps). This
implies that metadata could be produced in different locations (SDP, ESDCs, etc)

e Contain sufficient provenance information to permit the replication of the published
results

e Have the sufficient attribution to guarantee that organizations and individuals are
given due credit;

e Be produced according well defined standards to ensure compatibility with the other
astronomical images.
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Recommendations for the SKA Archive
(D5.3 - Design recommendations #1)

The SKA Science Archive will contain not only observatory products but also metadata,
advanced data products and codes needed to generate the latter.

«  We recommend a multi-mask archival interface (e.g. a basic search for observatory
products and associated metadata, a dedicated or advanced mask for each product
type

» Observatory products, advanced products and codes should be clearly linked

* Proposal metadata should be accessible

« The query interface should be well documented, with different levels of access
(from a simple keyword-based GUI to programmatic/via tools)

* Query refinement, e.g. in terms of sensitivity and quality metrics, as well as lower
resolution previews

« VLBI archives should be homogenized for SKA products

« Data cutout services and, more generally, exploitation of VO technologies

« The archive should be accessible through a common gateway to any user in the
world, managed at SRC level, but on a shared effort over the international
partnership


https://drive.google.com/file/d/1_Kh2blpnM6SOs0N-0glndmqSFfYDUrJq/view
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The IVOA architecture

The International Virtual Observatory Alliance (IVOA) is an organisation that debates and agrees on
the technical standards that are needed to make the Virtual Observatory (VO) possible.

The VO is the vision that astronomical datasets and other resources should work as a seamless whole.
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The IVOA architecture - FAIR mapping

The International Virtual Observatory Alliance (IVOA) is an organisation that debates and agrees on
the technical standards that are needed to make the Virtual Observatory (VO) possible.

The VO is the vision that astronomical datasets and other resources should work as a seamless whole.

FAIR—Findable, Accessible, Interoperable, Reusable (Wilkinson et al. 2016).
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Data models for radio data
(D5.5 - Applicability of VO framework)

products)

context of dataset discovery.

Content Name IVOA Comments Importanc
status, e
year

Space-Time STC 1.33 REC 2007 | Describes coordinates structure High

coordinates version 2 | and frame metadata for all axes
in 2019
work in
progress

Physical axis Characterisation | REC 2008 | It represents how data values span | High

description 1.13 along all physical axes (spatial,

and properties spectral, temporal, flux, ... ), and

defines the following properties
for each axis: the coverage of an
observation, the resolution
information, the sampling and the
accuracy. Partially used in other
data models (Obscore, TimeSeries,
etc..)

Spectral Line Simple spectral REC 2010 | Describes the spectral lines in Low

Transitions lines 1.0 version 2 | relationships with chemical
in species, energy levels, etc.
progress
(2019)

1D Spectrum IVOA Spectrum | REC 2011 | Full representation of spectra Low

vi.l including data and metadata.

Observation ObsCorevi1.1 REC 2017 | Description of datasets made of Very high

DataSet Core identification, curation details,

data model characterisation and access

(All data information. Highly useful in

Content Name IVOA status, Comments Importance
year
Photometric Phot v1.0 REC 2012 Description of photometric Low
calibration systems, filters, calibration
information. Mainly useful for
photometric data.
DataSet Dataset WD 2019 Full description of dataset Medium
datamodel metadata (ongoing metadata apart from
1.0 work) characterisation and data.
Extends identification and
curation from ObsCore.
N-D dataset, Cube 1.0 WD 2019 Describe the data structure and | Potentially
cubes complex (ongoing content of any kind of high
observations, work) multidimensional datasets,
sparse data whatever the dimension and
the spanning along axes ;
regular or sparse
Time Series Time- Series | WD 2019 A derivation of Cube data Medium
data model (ongoing model with a specialized time
work) Axis. Valid for light curves,
velocity variation curves, or
Time Series of images, spectra,
etc...
Provenance Provenance | PR2019 This data model allows to trace | High
metadata Data Model | (work close to | the history of the
completion) transformation of data or signal
through observation and data
processing. Allows to access to
progenitors



https://drive.google.com/file/d/1rT8_yQLjMNX2ALi_iKQiQFFCbBMLKXCz/view
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Data formats for radio data

e [VOA sets standards, hence data models and does not recommend data formats

e Data formats are TBD (both SDP and advanced ones) and exhaustive data models for most of
the envisioned products are still lacking (e.g. calibrated visibilities, beam-formed data, RM
synthesis cubes)

e Data models and formats are correlated, e.g. the format(s) should be flexible enough to address
exhaustively data models.

e We critically analyse FITS (and related formats), (A)SDM/MS and HDF5

e A number of lessons learned from FITS (cf. Thomas et al. 2015) and data challenges already set
(e.g. by LOFAR):

L1. A format should be versioned and suitable for data curation

L2. It should be self-describing

L3. It should not limit expression of desired data models

L4. It should support parallelization

L5. It should support streaming features with multiple data representation
L6. It should be fine for storage and processing at the same time

L7. It should allow portioning

L8. Conventions are not standards



https://arxiv.org/abs/1502.00996
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The SKA is a strategic research infrastructure which poses challenges at different levels:
* the boundary between the SKAO and the SKA Data Center
* huge amounts of data which require unprecedented computational power
(distributed resources needed) processed up to science-ready products, and the need
of interoperating these with different wavelengths/messengers datasets
+ define different roles and find human resources for such efforts
The WPS provided a user interaction model for the European SKA Data Centre (ESDC)
articulated in European SKA Regional Centre (ESRC) nodes

\

N\

INFO & SCIENCE

courtesy of Marcella Massardi
- AENEAS WP5 leader -

COMPUTATION

EUROPEAN
SCIENCE REGIONAL CENTRE
FOR SKA
USER INTERACTION MODEL

Further info:
M. Massardi’s talk

ARCHIVE

-
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Extra-slides

1. More examples of data portals/archival Ul

Advanced European Network of E-infrastructures
for Astronomy with the SKA
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The CDS portal

The Observatory of Strasbourg hosts
the Strasbourg Astronomical Data
Centre (CDS), an important hub for
I the international astronomical

Target: community (at large).

Object name or position m
32000 - position : The CDS portal displays a simple and

easy-to-use interface and serves as a
gateway to reach all the tools and
services provided by the centre (e.g.
Simbad, VizieR, X-match and Aladin).

o CE—

<> Object (NED)

© Guided tour: click for an interactive introduction of the CDS portal.

& Bibliography

|+ Photometric points = © Universite|
fo



http://cdsportal.u-strasbg.fr/
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M81

[32000__¥] position : 09 55 33.173 469 03 55.06

e [ The Observatory of Strasbourg hosts

Object type Object type
Seyfert 2 Galaxy Bv: 6.94 Galaxy

(e b e it the Strasbourg Astronomical Data
= B w21 Centre (CDS), an important hub for

the international astronomical

4 Hlllable 0.20° around 09 55 33.173 +69 93 55.06 : CO m m u n ity (at | a rgE) .

e E— T The displays a simple and
s G easy-to-use interface and serves as a
DSS2 Red (F+R) Optical 100% [i]

SO gateway to reach all the tools and
e e R services provided by the centre (e.g.

Simbad, VizieR, X-match and Aladin).

- 83 Tabular data
< & Bibliography

< |~ Photometric points
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FoV:03.60°  DSS2 color sciMode @ Env B < 7 Feedback =

W : Cam - o o

R e || s _'J:‘.ESASky‘ is- a  science - driven

: ' ~discovery portal providing full
‘access to the entire sky as -
- observed with spac'ef missions. '

Herschel

[(Hard X-ray)
(Far-IR to Submm) Chandra’

(Softixiray)) o 5 ', i i
XMM-OM i
(Optical)

G5 XMM-Newton (2 @ | X

20h 34m 52.28s 60°09'11.9" NGC 6946 EPIC 2007-11-08 22:30:06.0 31925

BT
B9)|L2|2)D)|

20h 34m 52.28s 60°09'11.9" NGC 6946 EPIC 2004-06-09 18:35:22.0 16414

20h 34m 52.28s 60° 09'14.0" NGC 6946 EPIC 2003-05-17 22:48:20.0 10096

20h 34m 52.28s 60°09'11.9" NGC 6946 EPIC 2007-11-02 21:53:24.0 37300

20h 34m 44.24s 60° 11°35.9" SN 2017eaw EPIC 2017-06-01 07:51:28.0 50000

&
I

0691570101 20h 35m 00.64s 60° 11" 29.3" NGC 6946 X-1 EPIC 2012-10-21 17:50:58.0 ] 1-12 of 12
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few more examples... MAST

Select a collection... and enter target: anonymous
MAST Observations by Object Name or RA/Dec ¥ NGC6946 Search & Login...
About Collections. Show Examples... Random Search Advanced Search Account Info.
‘ & Upload Target List User Manual/Help | Leave Feedback | About This Site
Home Page | x” MAST: NGC6946 AstroView »
Displaying 220 of 3018 Total Rows NGC 6945, radlusv009583“‘ |\g) X l@”ﬂ ﬁ‘ ‘ [y | Footprints: an M B
Filters «|| i List View | (5] Album View
Clear Filters  Edit Filters... Help... Edit Columns... Table Display: | All v Stow__ [] Show Cutout: [7]
4/ KeywordIText Filter = [5] Actions Observation T...| Mission Provenance Name  Instrument  Project Fiters  Waveband  Target Name Target Cla
Fiter All Columns x| 1 B[] e scence HLA HLA WFPC2/PC  HLA F606W  OPTICAL NGC6946 E
= Mission 2 2 B *_ﬂ ese  science HLA HLA WFPC2WFC  HLA F606W  OPTICAL NGC6946
Name Quantity ] 3 B2 il +e¢  science HLA HLA WFPC2IPC  HLA DETE NGC6946
[7] SPITZER_SHA (00f2,253) g
HST (0 0f 268) B 4 [ [ [] e science HLA HLA WFPC2WFC  HLA DETE NGC6946
@ HLA (220 of 220) =~
e i 5 Bl e science HLA HLA WFPC2IPC  HLA F547M  OPTICAL NGC6946
SWIFT (00f 218)
EE ©or40) 6 B [ [ oo science HLA HLA WFPC2WFC  HLA F547M  OPTICAL NGC6946
SN DM 7 B e science HLA HLA WEPC2PC  HLA F656N... OPTICAL NGC6946
i Brovenance:Name: 8 [ (W] o+ science HLA HLA WEPC2WFC ~ HLA F656N... OPTICAL NGC6946
Name Quantity =
o B[l e scence HLA HLA WFPC2/PC  HLA F656N  OPTICAL NGC6946
HLA (220 of 220) ———
B 10 [ (W] o+ science HLA HLA WFPC2/WFC  HLA F656N  OPTICAL NGC6946
] u Bl e sclence HLA HLA WFPC2/PC  HLA DETE NGC6946
12 [ (W] o+ science HLA HLA WFPC2/WFC  HLA DETE... NGC6946
Show 8 More
13 B ] s+ science HLA HLA WFPC2IPC  HLA F606W  OPTICAL NGC6946
4 Instrument
Name Quantity 14 [ (W] o+ science HLA HLA WFPC2/WFC  HLA F606W  OPTICAL NGC6946
15 (] e+ science HLA HLA WFPC2/PC  HLA DETE NGC6946
] 16 [ (W] o+ science HLA HLA WFPC2WFC  HLA DETE NGC6946
WFPC2/PC (47 of 123) = v
= WFC3/IR (530t113) |~ 4 :

The Mikulski Archive for Space Telescopes (MAST) is a NASA funded project located at the
Space Telescope Science Institute (STScl).

Available data collections: millions of observations and catalogues from both space- and
ground-based telescopes.



https://mast.stsci.edu/portal/Mashup/Clients/Mast/Portal.html
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A few more examples CADC

Telescope Data Products - | Advanced Data Products - | Services ‘ Documentation ‘ Advanced Search

‘Search for data by target Search Th C d H A t V
e Canadian Astronom
Telescope Data Products Advanced Data Products Services D a t a C e n t re ( CA D C ) Wa S
E (A1 =B established in 1986 by
Gemini CEHT JCMT ‘MegaPipe HLA
= i the National Research
HST BLAST MOST IRIS CGPS .
- — \ & i C | of Canada (NRC)
“ g ouncil of Canada .
jo)-Xe} MACHO OMM CFEHTLS WIRwolf
A B CADC id
- ‘ provides
= | S O Archive-as-a-Service
T ES—— ( Aaa S) to several
lick on @ for explanations
Observation Constraints Spatial Constraints Temporal Constraints Spectral Constraints M
Telescopes with storage
» Observation ID o » Target %] » Observation Date ] » Spectral Coverage ]
» Pl Name -] > Pixel Scale o »> Integration Time -] » Spectral Sampling (%] .
o | e o | | e o and search capacity for
» Proposal Title %] » Bandpass Width ]
» Proposal Keywords ] » Restframe Energy ) H ” t
s i o - various data collections.
Science and Calibration data
Also users, e.g. Pls can
Additional Constraints .
store their data products
Band Collection Instrument Filter Cal. Lev. Data Type Obs. Type
, .
a0 ue e o o and are supported in
Infrared CFHTMEGAPIPE ACIS-| -1.800 (2) Calibrated eventlist ALIGN
Millimeter CFHTTERAPIX ACIS-S -1.900 (1) Raw Standard catalog ARC - . .
Sgg[coal CFHTWIRWOLF A U35 000 E?r)y;;\wr‘yns‘mmema‘ g\l:gf g;‘rSAR C re atl n g t h e S u ffl C I e n t S et
uw HSTHLA ACS/WFC 0.35MB spectrum BPM
X-ray GEMINI APOGEE Spectrograph 0.35um timeseries CAL
Unknown JCMT ARCOIRIS 0.45MB CALIB M
s e e of metadata to describe
DAGPCATES 3 | oSk o [ oasum . e i .
them.
Date modified: 2018-11-01



http://www.cadc-ccda.hia-iha.nrc-cnrc.gc.ca/en/
http://www.cadc-ccda.hia-iha.nrc-cnrc.gc.ca/en/
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A few more examples... |A2

MAIN ACTIVITIES collapse [-] i
TELESCOPE ARCHIVES & SIMULATIONS Further |nf0:
3 . .y
x U. Becciani’s talk
TNG LBT Asiago SVAS
PMMA T
= N
<E( M TR YT ‘?‘
Exoclimates INTRIGOSS LBT OLD
@
e ’ INES d ;
Byurakan INES BaSTI IBIS-A other archives @ INAF
OTHER SERVICES
K Q<> yabi_
[ ] - EUROEEY Lds
ownCloud redmine VO initiatives GitLab yabi

The |[talian _Center for Astronomical Archive (IA2) is an Italian astrophysical research
e-infrastructure based at the Observatory of Trieste.

IA2 manage archives of the Italian facilities: Telescopio Nazionale Galileo (TNG), Asiago
Observatory, Italian radio telescopes and Italian VLBI.

IA2 also hosts archives of: the Large Binocular Telescope (LBT, Arizona), the Byurakan
Observatory (Armenia), the Interferometric Bldimensional Spectrometer (IBIS, at the Dunn
Solar Telescope in New Mexico).



https://www.ia2.inaf.it/

