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Initial work description

This work was initiated by Catherine Boisson (LUTH)

At the time IVOA was finalizing the ObsCore data model :
a set of description metadata to discover and retrieve
observational data for multi-wavelength analysis.

eDevelopment thread:

Describe use-cases on the analysis side and categorize data to answer the
question :
Which HEP data to expose in the IVOA for multi-wavelength analysis?

e Understand the signal acquisition chain
 |[dentify data products and their dependencies
e Explore existing metadata descriptions to map to ObsCore metadata

e |dentify data descriptions uncovered by IVOA data models at the time
—> proposition for updates
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https://ivoa.net/documents/ObsCore/

OBSERVATION CONFIGURATION

Provenance - ObsConfig]

SiteArray

+name: String = South,North
+location: 2DCartesianCoord

Observatory

+name: string = CTA

Target

+targetPosition: CelestialCoordinate
+targetName (optional): String

0..1

23/09/2013 |

Lk 1| ObservingProposal

Auxiliarinstrument

SubArray

+name: String

+auxInstrumentID: String

+subArrayID: integer
+subArrayName: string

Observation

!

ObservingConfig

IACTTelescope

+telID: integer
+telClass: string
+telPos: Coordinate (from Array center)
+telFoV: angularQuantity
+telMlArea: float
+telAum: float

Camera

+obsID: Integer

+observer: String
+ownershipEndDate: Time
+startTime: Time

+endTime: Time
+totalAcquisitionTime: Time

+pointingMode: String (parallel,divergent/convergent,others..)
+trackingMode: String (tracking,fixed,slewing,others...)

+convergence depth: String

+ownerName: String

ScientificProject

+cameralD: 1integer
+area: float
+pixelSpacing: float
+timeResolution: Time

sumTriggerUnit

f—

+sumTriggerlhitID: integer
+nbOfTriggerSectors: integer
+thresholds: float

Datal

0

+owner: String

Run

+runID: LongInteger
+startTime: Time
+stopTime: Time
+date: Date

ScientificAcquisitionRun

CalibrationRun

Data

Technical&ControlData

ScientificData
+dataSetName: String

ENGDataSet(i.e. def No 1)

AuxiliarDATASet (i.e. def No 1)

DLO - Raw

DL1 - Calibrated

DL2

DL3 EventList

DL4 DataProducts

DL5 - Legacy Products

PipelineProcess|

Provenance - Processingl
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Calibration

Recon

FirstLevelAnalysis

HighLevelAnalysis

ProductCompilation

inputFiles

SWinputs

Vv

PipelineSoftware

+name: string

Technical&ControlData

inputParameters

+version: string
+options: string

SWOutputs

ExecutionEnvironement

ExecSummary

+timeStart: Time

+timeEnd: Time
+effectifExecTime: Time

+status: String

+executionNodeName: string

OutputFiles




Meetings

Brainstorming meetings

eMontpellier Janv 2013 with CTA partners

eParis Jul 2013 with K. Kosack and B. Khelifi, CEA

e @ivoa interop meetings : starting Provenance DM effort

Results, summary presentation
«at various IVOA interoperability meetings

eCosadie : Euro-VO Astronomical Data Center Forum: June, 10-11, 2013 prog
see Catherine Boisson’s talk here

emore recently : workshop @Luth Meudon , July 2021

Mireille Louys , CDS , Observatoire de Strasbourg , CTA Metadata meeting , Dec 2021


https://www.g-vo.org/cosadie-dcforum/program.php
https://www.g-vo.org/cosadie-dcforum/slides/CatherineBoisson_CTA.pdf

Target

1..n
> +name: string

+pos: RA TARG,DEC TARG

Curation

+publisher: VOPUB;meta.curation
9 +publisherID: IVOA ID Type
+rights: EnumRights
+releaseDate: DateISOTime
+reference: string

{

DatalD

Provenance
ObservingConfig |«

AmbientCondtions |« 1 Observation
+temperature: Measurement +observationID: string
+pressure: Measurement
+seeing: Measurement
+airMass: Measurement
+humidity: Measurement
+windSpeed: Measurement ldP;OdUCt
L —

DataProduct
2 +dataProductType: ProductType
DataProcessing < +calibLevel: integer
CharacterisationDM
Characterisation |« Access
SpatialAxis +reference: URIType
+format: FormatType
= +Ssize: integer
SpectralAxis Coverage 3
DI CharAxis |‘E
TimeAxis ’ Resolution
. T Measurement
SamplingPrecision
2 +meanValue
DataAxis +minValue
| Accurac +maxValue
A
+msValue
+samples

ReconDataAxis

ObsDataAxis

+dataProductID: string
+date: dateISOTime
+Ccreator: string
+collection: string

Towards a CTA IVOA Data Model...
(1 : A global view).

in Catherine Boisson ,

COSADIE, Astronomical Data
Center Forum



+ characterisatio

Char

SpatialAxis SpectralAxis TimeAxis | |ObservableAxis|| PolarisationAxis
[ [ [ I |
+ axi %] + accuracy
axis s "
L Characterisation | g -, CharacterisationAxis - ~| Accuracy
) 1 1..* | + calibStatus : Calibration... | 0..1 .1 -
0..1 | + numBins : integer - 1.
0..1
+ coverage + samplin

- a Vl P QVO..l
—» Coverage Resolution Sampling + statErrpr .

..Ji 1 ¥ ) 1 0..1
. 0..1 - = 0..1
+ Iocatlon$ 0..1 + refval | g 1 + refval| 81} + refval$1
Location ResolutionRefval Sam.plngefval ErrorRefval
e il + ucd : UCDStr...
+ unit : UnitExp...
s + bounds + value : float
= Bounds ResolutionBounds
0..1 L1
+ support
= Support
0..1
DatalID
date : DateISOTime
creator : string
+ DatalD collection : string
+0bsDataset ~| observationID : string
ProductType : ProductType 1 1
libLevel : CalibrationLevelType
Curation
: + publisherDID : string
+ Curat .
Hraten | 4 publisherID : IVOA_ID_Type
i | + rights : EnumRights
+ releaseDate : DatelSOTime
+ reference : string
Target
+ target -
~] + Name : string
0..1 | + Class : string
+ access
N Access
0..1| + reference : URItype
+ format : FormatType
+ size : integer
Provenance
+ proposal
. Proposal
+ obsconfig 0..1 | + identifier ...
= ObsConfig
0..1 e \l’*
+ observingElemept ObservingElement
" = Detector
name : string <
1+ type : string
Facility Instrument Filter

ObsCore data model



ObservingConfig

Observatory

> +name: string

+location: Coordinate (center of the Array)

Coordinate

+coordSyst: String

Spherical

Cartesian

PointingDirection

ObservingFacility (TelArray)

> +telArrayID: integer
+telArrayName: string

1"n:)a-+pointingCoords: Coordinate
+pointingMode: String

+lambda: angularQuantity
+beta: angularQuantity

+X: Quantity
+y: Quantity

IACTelescopesSummary

+SubArrayID: String
+nElements(nTels): integer
+elemList(tellList): string

:

+2: Quantity

Quantity

+value: quantityType

Detector (camera)

= = |1..n +statError
servin ement 1 = +systError
9 = ObservingElementType (<] Y
+0bsElementID: integer ?
IACTelescope OptTelescope Yidar

+telClass: string

+telPos: Coordinate (from Array center)

+telFoV: angularQuantity

+telMIArea: double Weatherlnstrument

«<— |+telCamArea: double

+cameralD: integer

+telFNum: double

-

DetectorElement(Pixel)

+pixID: integer
+pixPos: Coordinate
+pixDiam: double
+pixArea: double
+nbChannels

PointingCCD

AttachedDevice é'

Other?

Radiometer

Towards a CTA IVOA Data Model...

Observing Configuration

in Catherine Boisson ,
COSADIE, Astronomical Data
Center Forum



DataProduct
+dataProductType: String (image, spectrum, lightCurve, EventList..)

—>

DataProcessingHistory I’

Towards a CTA IVOA Data Model..
H 1 |Storage | Processing

- Ja\ in Catherine Boisson,
DataProcessor (Piece of Workflow or Algo) .
. , COSADIE, Astronomical Data

+name: String File

+version: String m g Center Forum

executes
Node
+hostName: String
| DataProcess :iiﬁ:‘:;?ss; LNy
_.lParametersSet‘ +status: 5tring
I | +startTimeStamp: Time
+stopTimeStamp: Time IVO ﬁ PrO DM
-2 parameter
: . - - Time
+key: String < ExecutionEnvironment , &
+value: String - +Value: String
1?& +userID: String +timeSystem: String (UTC)
+hostMachine: Node
+CPUTime: seconds
I | +wallTime: seconds WO rkflOW

InputParameter | InputData ‘ OutputData




Conclusion

* We can see this path as a way to build a distribution model towards the
IVOA ecosystem

* |t has commonalities with the CTA project model for final data products

e data products distributed via Obscore can be represented via model
extension

* Implementation of an ObsCore based version for HESS data
—> see M.Servillat next presentation
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