Archiving data from a software telescope
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Dark nights - small duty cycle

Event reconstruction:

photon, particle shower, Cherenkov
light (Faint, Few nanoseconds) -~

Atmosphere = calorimeter
Simulations, assumptions

Complex metadata : need to be
structured

©matthias Lorentz



Multi-wavelength analysis
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Only a few hours of useful data summed
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Spectral Fit

Bin-by-bin fluxes + broadband fit envelope 3FGL catalog
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Format for complete likelihood curve
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https://gamma-astro-data-formats.readthedocs.io/en/latest/spectra/binned_likelihoods/index.html 5

see Eric Charles’s presentation


https://gamma-astro-data-formats.readthedocs.io/en/latest/spectra/binned_likelihoods/index.html

Data from publications, catalogs...

Portal 4 h  Other Help

Login My data Preferences Reg

S v

iti - _ : No data in NED.
J2000 v position for pks2155-304 (QSO B2155-304): Main 1D Magnitudes
2158 52.065 -30 13 32.12 QSO B2155-304 Be: 1336
: Bv: 13.09 ]
239 HiPS images Object type .
= BL Lac - type object Rcsds 62
B3: 11.398 ™
20.115 Bu: 10.46
Bk: 10.134

More info in Simbad &

¥ images
239 HiPS images available 0.20° around 21 58 52.065 -30 13 32.12 : DSS colored
Wavelength : 8 Gamma-ray X-ray UV Onptical Infrared Radio Gas-line
Resolution : Low Medium High
Show : All HiIPS '@/ CDS featured
N title ) wavelength frasckt?‘on
Fermi Color HEALPix survey Gamma-ray 100 % Q
Swift-BAT 70-month all-sray hard X-ray survey image X-ray 100 % 6
False color X-ray images (Red=0.5-1 Green=1-2 Blue=2-4.5 Kev ) X-ray 8.29 % ﬂ
GAIEX GR6 AIS (until March 20141- Color composition [HAY) 7070 % B



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

CTA & Virtual Observatory

* Virtual Observatory (VO) standards and framework explored for
several CTA use cases

— ldentify how a data was produced — Provenance
— ldentify what detailed options were used - Configuration

 |VOA Provenance data model
— See Mathieu Servillat’s presentation

 Link Master Configuration Data Model / Provenance Data Model

 Extension of tools (e.qg. ctapipe, gammapy) to include access to
provenance information

DLU v

Calibration
(per telescope)

DL1 *

Reconstruction
(shower)

DL2 *

Analysis

(science preparation)

DL3 ‘

Data product
generation

DL4 ¥




Science Archive in the VO framework

CTA Data Access

Browser
(query system)
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Enriched for
complex gueries

Science
Archive

Metadata

For Archive
management
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In the VO Framework

|- -» Client: submits a query

VO tools (Topcat, Aladin, scripts...)
-

Dedicated Web Client

- - Protocol: standard for query exchange
L

ADQL (Astronomical Data Query Language)
TAP (Table Access Protocol)

- -> Server: computes guery results

TAP Service

VO Data Models (ObsCore, DataSet, ...)
o RA - s ra

PRec . s dec

obs_id, t_min, t_max, access_url, ...
= ObsTAP Service

o

o
L ]

" Retrieval System:

e VO ObsCore access url + DataLink

Any service at the access url
o FTP, HITP semver
VO Space

o

e e.g. https://archive.cta.org/retrieve ?id=###



CTA Data D i Sti I Ie r https://voparis-cta-test.obspm.fr

CTA Data Distiller Q, Search Form + Results 2 Signin

» Cone Search

Target Name PKS 2155-304 Used to query Simbad with Sesame and set RA/Dec.
Source RA (deg) 329.717 Right Ascension.
Source Dec (deg) -30.226 Declination.

carin sty | 10000 ¢ Django, jQuery, BootStrap3

[ suomic [ ¢ Name resolver
(Simbad through Sesame)
TS ¢ Builds and Sends the ADOL query

proposal_id Proposal ID

dataproduct_type Nothing selected ~ Data product (file content) primary type

10

dataproduct_level Nothing selected ~ DLO-5


https://voparis-cta-test.obspm.fr/

CTA Data D i Sti I I e r https://voparis-cta-test.obspm.fr

CTA Data Distiller Q, Search Form «" Results £+ Job List % Selected Job Authentication:  signout user
Search Analyse

Hesults show/hide query I V OA Sta n d a rd S = In'lerc:p EAME])

Send Result Table

SELECT * FROM cta.vo_obscore as. RE 1 = intersacts(o,s_mgio;éircle{'ICHS'. 329.717000, -

ADQL query
= ObsCore fields

o g Y =

dataproduct_type obs_collection obs_id target_name s_ra (deg) (deg)

Send Selected Data

=i Analysis tools

Count Map(s)

Fit Spectrum

eventlist HESS-DR 47802 PKS 2155-304 330.295 -30.2256
Plotting tools
= eventlist HESE-DR 47803 PKS 2155-304 329.138 -30.2256
= TOPCAT
evantlist HESS-DR AT7804 PKS 2155-304 329.717 -29.7256
& Aladin
eventlist HESS-DR 47827 PKS 2155-304 330.295 -30.2256
Yo VOSpec
eventlist 2 47828 PKS 2155-304 329.138 -30.2256
=’y SPLAT
Showing 1toSofGrows 5. |records per page = = 2 = s

HESS DL3 data release exposed using VO protocols


https://voparis-cta-test.obspm.fr/

Computing and workflow management

- opus (Observatoire de Paris UWS Server)

a light job controller for the Paris Observatory work cluster developped in Python
https://uws-server.readthedocs.io/en/latest/

OPUS & Job Definition i= Job Manager ¥ Sign out admin

Job Description Back to job list
Type Start Time Destruction Time Phase Details Control

anactools_v1.1 2017-03-15 01:09:12 2017-04-14 01:09:08 COMPLETED o (£ 2 > O mw

Follows the IVOA UWS pattern
REST web service

Job definition editor

Job manager

? Job Properties

9 Job Parameters

2 Job Results » Stores job properties (start, stop time...)
* Parameter also kept
2 Job Details * Access to results

Visualization of logs and Provenance
information

12


https://uws-server.readthedocs.io/en/latest/

Web client working prototype - DL3+

oPUS

& Job Definition

Job List for | gammapy_spectra

i= Job List

Type

gammapy_spectra

gammapy_spectra

gammapy_spectra

gammapy_spectra

gammapy_spectra

Start Time

2017-10-02 10:47:07

2017-09-29 15:07:52

2017-09-29 14:55:10

2017-09-29 14:21:20

Destruction Time

2017-11-01 10:47:06

2017-11-01 10:47:03

2017-10-29 15:07:51

2017-10-29 14:55:09

20717-10-29 14:21:19

Phase

COMPLETED

COMP

Tracking of Provenance informations

2 Signed in as user~

Refresh Job List Create Test Job Create New Job

Details

@ Properties & Parameters XA Raesults b Start

Control

@ Abort W Deleta

© Prodl  + ob Results

@ Pro

spectrum: Download [image:fits)

© Pro

spectrum_preview: Download [image/pngl

© Proj
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Science Archive & Science Gateway

Data Centers

Conception of a CTA Master
Configuration Data Model

. . CTA Data Distiller
Containing detailed Provenance - T ——_—

metadata stored in the Archive

Compatibility with Virtual Observatory
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