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What is VESPA?

VESPA: Virtual European Solar and Planetary Access

A network of data provider’s sharing Solar System data (including
heliophysics-related products)

Each provider share a metadata table with common metadata, including
“coverage” (temporal, spectral, spatial), target, instrument, access...

Interoperable network:
- same metadata : EPNcore
- same protocole : TAP

VESPA recommends the use of standard formats (FITS, CDF, VOTable...)

Main query portal: http://vespa.obspm.fr
Queries can be done through any TAP client.



http://vespa.obspm.fr

What is EPN-TAP??

EPN-TAP = EPNcore (metadata dictionary) + TAP (Table Access Protocol, an
IVOA standard)

EPNcore covers most of the needs for data discovery, using science
parameters (target, coverage, physical parameter, instrument...)

A set of mandatory columns ensure homogeneous metadata (columns may
be empty) + extra parameters (topical extensions and local custom keywords)

Quicklook on each data product, so help data browsing.
TAP is a query on a table (with SQL-like language)

More details on EPN-TAP:
https://voparis-wiki.obspm.fr/display/VES/EPNcore+v2
(IVOA standard in preparation)



https://voparis-wiki.obspm.fr/display/VES/EPNcore+v2

Heliophysics in VESPA

Service data type

AMDA time series

APIS images, spectra

BASS2000 images, spectra

CLIMSO images
Sy derived spectral matrices
expres modeled time-
HFC1AR catalogue
HFC1T3 catalogue

Hisaki spectra

litateHF
IMPEX simulation runs

time-spectrograms

IPRT time-spectrograms
NDA time-spectrograms
ESA/PSA mixed

simulation runs

Transplanet
thmsm derived spectral matrices

voyager_pra
MEDOC
E-callisto

time-spectrograms
images spectra
time-spectrograms

product count

1.3M
61k
315k
820k
11k
77k
950k
91k
4k
4k
1.3k
1.4k
30k
[tbc]
1.5k
13k
17
SOON
SOON

targets
space plasma

planetary aurora

Sun
Sun
in-situ waves
Jupiter
Sun AR
Solar Typelll
Jupiter
Jupiter
space plasma
Sun
Jupiter, Sun
planets
MIT at Earth
in-situ waves
giant planets
Sun
Sun

instrument
many
Hubble, Cassini, Hisaki
many
Pic du Midi
Cluster
model
many
many
Hisaki
litate
many models

litate

Nancay
many
model

Themis

Voyager
many
many
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VESPA as a reqgistry of
products and resources

 Example of services developed by Obs. Paris:

- EXPRES: modeled radio emission time-spectrograms

- Voyager/PRA: legacy datasets from various datacenter (NASA/
PDS, NSSDC, CNES)
- Nancay/NDA: 1990-now, Jupiter and the Sun within 10-80 MHz
- Nancay/NRH: Radioheliographs products (movies, spectra...)
- HELIO_HFC: heliophyics feature catalogues
- BASS2000: daily images and spectra of solar activity
- APIS: calibrated images and spectra for planetary aurora

e Other ‘non-data’ files:
- das?2: endpoints to das?2 data products
- autoplot: .vap files with preconfigured setup



VESPA result page in Nancay/NDA EPN-TAP service

\ﬁnuﬁ&opean Solarend Plapetary Accé}s

VESPA result page for all das2server dataset in Meudon

Results in service das2meudon

ol target

Reset Selection

Results in service NDA Obs. Database Plotting tools
T
show[103] etes &y ropes
Column visibility | Show all | Hide a target time range URL & Aadn Show 10 ~|entries
Select All in current page ~ Reset Selection __‘,‘ SPLAT Column visibiity  Show all
granule_uid IT  dataproduct_type target_name time_min (d) time_max (d) access_url Select All in current page

time range

URL

Plotting tools

@ TOPCAT

&P Aadin

2§ SPLAT

J991231_paf dynamic_spectrum Jupiter
J991231_cdf dynamic_spectrum Jupiter
J991230_rt1 dynamic_spectrum Jupiter
2991230_pdf dynamic_spectrum Jupiter
J991230_cdf dynamic_spectrum Jupiter
2991229 1 dynamic_spectrum Jupiter
2991229 _paf dynamic_spectrum Jupiter
J991229_cdf dynamic_spectrum Jupiter
2991228_rt1 dynamic_spectrum Jupiter
Showing 1 1o 10 of 26,046 entries 1 row selected
Data Selection + = Metadata Selection ~ ~ AllData~ Al Metadata ~

© Paris Obsgrvatory 2016 -

Contact

oo s
http//realt bs-

1999-12-31714:48:00.219 1999-12-31722:47:59.280
1999-12-31714:48:00.219 1999-12-31722:47:59.280
1999-12-30T14:51:00.199 1999-12-30T22:50:59.260
1999-12-30T14:51:00.199 1999-12-30T22:50:59.260
1999-12-30T14:51:00.199 1999-12-30T22:50:59.260
1999-12-20714:55:00.090 1999-12-20722:54:59.140
1999-12-20714:55:00.090 1999-12-20722:54:59.140
1999-12-20T14:55:00.090 1999-12-20722:54:59.140
1999-12-28T14:59:00.169 1999-12-28722:58:59.239
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l CASSIS

&>~ IDView

granule_uid
vg2_pra_lbr_6s_jupiter
Example queries vg2_pra_lbl_6s_jupiter
Saturn in March 2012 vg2_pra_polio_2
vg1_pra_lbr_6s_jupiter
vg1_pra_polio_i3t_v
vg1_pra_polio_t2

vg1_pra_polio_i3t_s

vg1_pra_ibl_6s_jupiter

sta_waves_[3a_polarization

of 2605 sta_waves_i3a_planarity

quicklook

Showing 1 1o 10 of 54 entries

Data Selection ~

dataproduct_type target_name time_min (d) time_max (d) access_url instrument_host_name | instrument_name cASsa
CASS

dynamic_spectrum Jupiter#Sun 1979-04-25700:00:00.000 1979-08-05T00:00:00.000 http: paris-maser.. Voyager2 PRA ‘
dynamic_spectrum Jupiter#Sun 1979-04-25T00:00:00.000 1979-08-05T00:00:00.000 http: ris-maser. Voyager2 PRA e Ioew
dynamic_spectrum Jupiter#Sun 1977-08-20T00:00:00.000 1981-11-27T00:00:00.000 http: Voyager2 PRA Example queries
dynamic_spectrum  Jupiter#Sun 1979-01-06T00:00:00.000 1979-04-14T00:00:00.000  http Voyagert PRA Saturn in March 2012
dynamic_spectrum Jupiter#Sun 1977-09-05700:00:00.000 1983-01-20T00:00:00.000 http://voparis-maser... Voyager1 PRA
dynamic_spectrum Jupiter#Sun 1977-09-05700:00:00.000 1983-01-20T00:00:00.000 http Voyager1 PRA
dynamic_spectrum Jupiter#Sun 1977-09-05700:00:00.000 1983-01-20T00:00:00.000 http: Voyager1 PRA
dynamic_spectrum Jupiter#Sun 1979-01-06700:00:00.000 1979-04-14T700:00:00.000 http. Voyager1 PRA
dynamic_spectrum Sun 2012-03-05T00:00:00.000 2012-03-06T00:00:00.000 http://voparis-mase STEREQ Waves
dynamic_spectrum Sun 2012-03-05T00:00:00.000 2012-03-06T00:00:00.000 http: STEREO Waves
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Data Selector

(ZH/ZvW/MEP) HY.

Z

mtype=1load.table.das2

SAMP hub

Das2 server catalog in Autoplot

® @
Das2 Server URL

Editing URI vap+das2server:

http:/ /voparis-maser-das.obspm.fr/das2/server
Data Set Id

http:/ /voparis-maser-das.obspm.fr/das2/server
> corpP
v Cassini-RPWS-HFR Cassini/RPWS/HFR datasets
4 SKR Cassini/RPWS/HFR SKR dataset.
v n2 Cassini/RPWS/HFR Level 2 datasets
kronos_n2_autoX Cassini/RPWS Level 2 Autocorrelation on Channel X
kronos_n2_autoZ Cassini/RPWS Level 2 Autocorrelation on Channel Z
kronos_n2_crossl Cassini/RPWS Level 2 Imaginary part of Cross-Correlation
kronos_n2_crossR Cassini/RPWS Level 2 Real part of Cross-Correlation
> n3b Cassini/RPWS/HFR Level 3b datasets
> n3e Cassini/RPWS/HFR Level 3e datasets
EXPRES ExPRES (Exoplanetary and Planetary Radio Emission Simulator, Hess et al., 2017) datasets
v Nancay Nancay datasets
> NDA Nancay Decameter Array datasets
4 NenuFAR NenufAR datasets
v RadioJOVE
v AJaco
v DPS
ajdco_dps_edr_lcp RadioJOVE/AI4CO/DPS EDR dataset - LH polarized power
> STEREO-Waves STEREO/Waves datasets
> Voyager-PRA Voyager-PRA datasets

v

Description
Time Range: 2001-01-01

no valid range for dataset provided Example Time Ranges

Reader Parameters

Force Intrinsic Resolution Sampling Interval (sec): TCA Item:

Problems indicated... o Cancel Overplot

das2 dataset
discovery feature

disks

require example time

View DSDF

Plot Below P Plot

next: distribute .vap files

das2 dataset publication

through VESPA

command line dataset definition files

(key = value format)

reader script
prOVId'ng das2 * - reader to use .
stream from local .- cache levels .
datasets : - example queries :

veseccoclMececneas

dataset1_to_das2 | :
S G T

dotted boxes: written by data provider

. http2//.. /dataset=...&start_time=...
. load dataset &end_time=...&resolution=...
: definition < ; ]

dataset2_to_das2 |: lI

- @)

cache exist?

das2stream formatted data
dataset3_to_das2 | : Va
| yes
: compute
. cache for
. next query
> redis db:
S
das2 server

Das2 server block diagram



Various access methods
Example for Nancay/NDA

Wednesday October 16 2019
19:24:08 UT

Web Portal

NDA database

Click on thumbnail to see the quicklook
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Nangay Decameter Array

HTTP Listing

Index of /dam/databf/web/jupiter/data/1990/09

Name

& Parent Directory
(@ 1900918 RT1
[?) 1900919 RT
(# 1900920RT1
(@ 1900921 RT1
[?) 1900922 RT
2] 1900923 RT
%) 1900924 KT
(@ 1900925 RT1
[? 1900926 RT1
2] 1900927.RT
%) 1900928 KT
(? 1900929.RT1
[? 1900930 RT1

Last modified Size Description

2009-01-03 10:03 22M
2009-01-03 10:03 22M
2009-01-03 10:04 22M
2009-01-03 10:04 22M
2009-01-03 10:05 22M
2009-01-03 10:05 22M
2009-01-03 10:05 22M
2009-01-03 10:05 22M
2009-01-03 10:06 22M
2009-01-03 10:06 22M
2009-01-03 10:07 22M
2009-01-03 10:07 22M
2009-01-03 10:07 22M

[?) sm_nda_routine jup_.>2017-04-10 14:09 23M
[?) sm_nda_routine_jup_.>2017-04-10 14:09 23M
[?1 stn_nda_routine_jup_.> 2017-04-10 14:09 23M
[?) sm_nda_routine_jup_.> 2017-04-10 14:09 23M
[?) sm_nda_routine jup_.>2017-04-10 14:09 23M
[? sm_nda_routine_jup_.>2017-04-10 14:09 23M
(2] s_nda_routine_jup_.> 2017-04-10 14:09 23M
[P sto_nda_routine_jup_.> 2017-04-10 14:09 23M
[?) sm_nda_routine_jup_.> 2017-04-10 14:09 23M

[ sm nda routine iun > 2017-04-10 14:09 23M
Afficher un menu pour « https:/jrealtime.obs-nancay.fr/dam/databl/web fupiter/data/1990/09/sr_nda_routine_jup_edr 199009180438 199009181237.V12.cdf »

- Plotting tools
Back To Services Results ~
tom § i i "E"yv::uu
swem Savies Results in service NDA Obs. Database
& Nasn
NDA Obs. - Nancay Array
of Jupiter with cay wy oy oach of the 0 counr
oy ys (o 0 Laft The receiver is with 75 kHz axs. it S
records 0ne specivum every second on sach polarization. The kst of besrvation fequencies s provided.
Credits: . CAsSiS
. Croators: Baptiste
e Andrbe Coffre, Exmmanuel Thitas, PADC P
"~ . Publishar: Station de Radioastronomie de Nangay (SRN)
Instrument Host Name Show onries. Example queries
Column visibiny Show ab Hide at Saturn in March 2012
Instrument Name Select Al ncurent page  Reset Selection Help
- gramte uid 17 dataproduct type target_name time_min () time_max () access 1
Bracessing leve! B01231_m @ynamic_spectrum Jupiter 1999-12-31T14:48:00.219 1999-12-31722:47:59.280 hetpfroattme
2991231 _pat dynamic_spectrum Jupiter 1999-12.31T14:48:00.219 1999-12.31722:47.59.280 oaltme
2901231 _cat Spnamic spactrum Jupiter 1009-12-31T14:48:00.219 1009-12-31722:47-50.280 wattrma ot
Time
H020.m dynamic_spectrum Juprter 1999-12-20T14:51 00199 1999-12-30722:50.50.260 "~ ”
J991220_pat dynamic_spectrum Jupter 1969-12-207T14:5100.199 1999-12-30722:50:59 260 L roaltme
Spectral 2991230_caf dynamic_spectrum Jupiter 1999-12.30T14:51:00.199 1999-12.30722:50:59.260 o
IRumination 20122911 aynarmic._spectrum Jupiter 1099-12.209T14:55:00.090 1909-12.20722:54:50.140 ot i .' v " l
2901220 pt Spmamic spactrum Jupiter 1009-12-20T14:56:00.000 1909-12-20722:54.50.140 wattima ot
Data Reterarice " -
21 .
201229 cdt Apmamic_spocrum Jupiter 1009-12-20T14:86.00.090 1909-12-20722:54:40.140 Pt/ reaitime o &'

Afficher un menu

Das2

o @ Editing URI vap+das2 2501Ver. 2/server?d;

Das2 Server URL:
https:/ /das2server.obs-nancay.fr/das2 /server
Data Set Id

Lhitps://das2server.obs-nancay.fr/das2/ server |
¥ 9 Nancay Ground based low frequency radioastronomy observations starting from 1990
¥ B9 NDA Nancay Decameter Array - 10-80 MHz - Starting from 1990
> I JunoN NDA-JunoN datasets
» 1 NewRoutine NDA-NewRoutine datasets
¥ % Routine NDA-Routine datasets (Low resolution, starting from 1990)
routine_jup_dp Nancay/NDA/Routine Jupiter dataset - Differential circular polarization
routine_jup_th Nancay/NDA/Routine Jupiter dataset - LH polarized power
routine_jup_rh Nancay/NDA/Routine Jupiter dataset - RH polarized power
routine_sol_lh Nancay/NDA/Routine Sun dataset - LH polarized power
routine_sol_rh Nancay/NDA/Routine Sun dataset - RH polarized power
> I NenuFAR NenufAR datasets

Description:
Time Range: 2019-07-19 11:06:10 to 11:06:40

no dataset selected Example Time Ranges (3)

Reader Parameters.

Force Intrinsic Resolution Sampling Interval (sec) TCA Item: v

Cancel Overplot

20190719_1..

require example time

Plot Below

» Plot

(endpoint also findable through VESFA)

soon: HAPI



summary

Main goal of VESPA = Data discovery from multiple sources at once
Common metadata for interoperability + custom keywords

IVOA ecosystem comes with many tools for quick visualization and
analysis

EPN-TAP is working very well to share heliophysics data products.
Many heliophysics resources already online
(measurements or simulation runs, products or services, remote or in-situ)

Yearly open call to train providers, selected teams are invited to a 1 week
workshop (incl. travel and accommodation)
JPL team invited in 2017 (Cassini), University of lowa invited in 2018 (MEX)



