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 Two arrays of 100 (South) et 20 (North) 
Cherenkov telescopes (4, 12 et 24 m in diametre)

 July 2015: site selection, Chile (ESO) and La Palma
 2016: pre-production phase
 2018-2013: production phase
 Observatory open to the Astronomy communityObservatory

Cherenkov Astronomy and CTA
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 Dark nights (small duty cycle)
 Field of view: 5-8 degrees
 Event Reconstruction: 

photon, particle shower,
Cherenkov light
(faint, few nanoseconds) 

 Atmosphere = calorimetre
Simulations, assumptions

 Complex Metadata,
need to be structured

© DESY/Milde Science Comm./Exozet 

@ Karl Kosack

Cherenkov Astronomy and CTA
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Data levels and workflow

Calibration
(per telescope)

Reconstruction
(shower)

Analysis
(science preparation)

Data product
generation

DL1

DL2

DL3

DL0

DL4

Acquisition/
Simulations

Cherenkov Astronomy and CTA

published
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Very high energy (VHE) data

 Several orders of magnitude
 Photon counting
 Low count statistics, high background
 Event lists

(coordinates, time, energy)

HE

VHE

Images

RX J1713.7-3946
Nature 432 (2004) 75

Lightcurves

Time [min]

PKS 2155-304
ApJ 664 (2007) L71-L74

Energy [TeV]

Energy spectra

A&A 437 (2005) 95-99
Mkn 421
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Provenance at W3C
 Makes explicit:

 Processing steps

 Chain of dependencies

 Responsibilities 

 Useful for all execution
sequence of tasks,
workflow, reduction pipeline,
analysis workflow, etc.

 Applies for both acquisition 
and processing steps

www.w3.org/TR/prov-overview/

http://www.w3.org/TR/prov-overview/
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In the Astronomy context

Activity 

Entity

Agent

 Data products (files), ancillary data
(calibration,instrumental response, etc.),
processing parameter files 

 Data acquisition, data processing
(mosaicing, regridding, fusion, calibration,
transformation, ...)

 Telescope astronomer, pipeline operator,
principal investigator, Consortium, ... 
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Provenance at IVOA
Workflow

description

Data Level
description

W3C PROV-DM

http://wiki.ivoa.net/twiki/bin/view/IVOA/ObservationProvenanceDataModel

http://wiki.ivoa.net/twiki/bin/view/IVOA/ObservationProvenanceDataModel
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CTA Data Distiller   http://voparis-cta-client.obspm.fr

 Django, jQuery, BootStrap3
 Name resolver

Simbad through Sesame
 Builds and sends the ADQL query
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SAMP

UWS

ObsCore fields
ADQL query

Search Analyse Visualisation

Authentication:

CTA Data Distiller   http://voparis-cta-client.obspm.fr
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Online processing with UWS (client)

 Asynchronous management of processes
 Job sent on a work cluster
 JavaScript library developped at PADC
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Online processing with UWS (server)

Main features
 IVOA standard

 Universal Worker System (UWS)
 REST architecture

 Python micro-framework: bottle.py
 Collaborative development

 Git server at PADC (gitolite)
 GitHub : https://github.com/mservillat/uws-server

 Tests and quality
 Unit tests with unittest and webtest
 Activity history with logging

Prototype available
 https://voparis-uws-test.obspm.fr

Git

https://github.com/mservillat/uws-server
https://voparis-uws-test.obspm.fr/
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Use case for Provenance

 UWS server
 Used to run activities (jobs) on entities (data files)

 CTA data processing
 Test job: DL3 event list --> DL4 image (ctbin)
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voprov package
 Based on prov python package
 UWS server on job completion

 generates a ProvDocument
 Based on the job description
 Using the job properties/parameters

 adds a result “provenance.xml” to the jobs
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PROV-XML output

 Standard description
 Can be translated

 PROV-N
 JSON
 SVG

 Still needs:
 prov attributes
 VOprov attributes?
 Relevant identifiers
 How to store parameters?
 UWS job description
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Next steps

 Use the data model to define a database
 I/O package for this database

 Using descriptions: activity/data/parameters
 Based on prov?

 Could be included in the CTA framework
 ctapipe project in Python
 Fill the Provenance info from DL0 to DL3

 Query systems
 PROV-AQ, IVOA SSA/TAP/…, files, headers...
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