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TimeSeries VO interoperability
● Gaia
● LSST
● Catalogues in VizieR
● GAPS ? → yes , if TS VO efort successful, it should also 

tackle GAPS (atempts Marco M./François B.)
● Tasks : ---->

● Discovery
● Access
● Representaton and serializaton (datamodel and mapping)



 

Data Representaton: data model

● DataModel has to represent structures and 
relatonship for all data and metadata

● Extension of Cube DataModel with 
specializaton of TimeAxis

● Has to tackle scalar observables (mag, fux, 
radial velocity, etc..) but also variable data 
products



 

DataRepresentaton : serialisaton

● The Model has a formal xml representaton (vo-dml-xml) :
● Direct translaton of the UML diagram with special IVOA rules
● Useful for exchanging and importng models but not usable in serialisatons
● → Need for a mapping

● Mapping of « VO-DML » structure into VOTable :
● Full model structure on top of the table with pointers to columns                   

(so called « vo-dml mapping »)
● Pointers from columns to the model (so called « utypes »)

● Need test implementaton and consuming for decision (see VizieR 
example). Feedback from data providers.



Various combinatons use cases



Ultracam tme series 
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Various combinatons use cases 



Multband Flux measures 

IVOA meetng , Victoria May 2018, Time Domain & DM, Mireille Louys

Coord/
Measure

T1 T2 T3 T4 T5 T6 T7 T8 Time range Min tme period T-xel

magB + + + 3

Err_magB + + + 3

magV * * * * T8-T2 Min (tj+1-tj) 4

Err_magV * * * * 4

magU ^ ^ ^ ^ ^ T7 –T4 5

Err_magU ^ ^ ^ ^ ^ 5



Measures + datasets  

Progenitor image
Localisaton map



 

TimeSeries datamodel:
 full UML diagram



 

TimeSeries datamodel: 
 DataSet and data structures



 

Focus on DataSet datamodel  



 

List of useful dataset and characterizaton : 1)



 

List of useful dataset and characterizaton : 2)



 

TimeSeries Points as ND points made of 
Observable and/or DataProducts



 

 CoordMeasure made of 
Photometric Measure (PhotCal model)

 or space/tme/spec/pol measurements 



Data Model Reuse from the IVOA

• A Time series is 
– a dataset   reuse ObsDataset from DatasetMetadata DM 
– A mult axis dataset  reuse SparseCube Cube DM
– A collecton of points of multple dimensions Cube NDPoint  
– The principal  Cube DataAxis is  TimeAxis 

Its propertes can be summarized with Characterization DM  (as in 
ObsCore and DatasetMetadata DM )

– Measures/Observatons depend on tme samples 
– Simple measurement  reuse CoordMeasure as in STCv2.0 DM
– Structured measures as data products   DataProducts element 

from CubeDM.



Beta Lyrae case

• Characterizaton and TimeFrame Metadata [Time Frame ,
→ TimeScale, ReferencePositon, TimeRepresentaton, 
(TimeOrigin),  Photometric flters]

• Several colors : relatonShips to « Frames » (or 
Photometric flters) managed by reference. 
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Beta Lyrae case (in TOPCAT tool)

Dataset metadata

Characterisaton

Coordinate frames + Photometry fiter  

Data secton :
values and ucd/utypes



Beta Lyrae case (in TOPCAT tool)

H Time versus Time Jmag versus JTime Kmag versus JTime 



 

VizieR prototye



 

VizieR prototype



TimeSeries discovery

 3 discovery modes
 Source driven (direct or via DataLink)

 ObsCore/SIAV2-like driven  (extensions are 
needed ?)

 Physical Content  driven (project specific?)

 One more in a near future --→ TMOC ?



 

VO Solutons

● Source driven discovery :
●  VO catalog  services (« SCS » or « TAP » for VO 

friends) 
● Possibility to discover a TimeSeries in the 

response  (« LINK », or « DataLink » access 
reference in the  service response )



 

VO Soluton :
TimeSeries via TAP or « simple access » protocols

● TimeSeries discovery requires additonal 
parameters/atributes (see above)

● Extension of DAL VO (ObsTAP and « SIAV-2.0 ») 
protocols for these parameters/atributes



 

VO solutons :  
mixed discovery

● Extended ObsCore (TSCore ? ) and a catalog 
describing sources managed together in the 
same « TAP » service



 



ObsCore extension

● What should be added ?
● Time Support (when do we have signifcant observaton)
● Time Support summury (min/max of « parts »)
● Time  sampling frequency, or frequency bounds
● Time sample width bounds
● Extend o_* domain : what is varying with tme and how 

much ?



 

Data Access

● Assuming a representaton/serialisaton 
soluton is completed

● 1 ) Full retrieval of archived TimeSeries
● 2 ) Interface ( = « SODA ») to retrieve a « built 

on the fy » « Time Series » with a  given :
● Time range
● Time resoluton, sampling frequency
● Representaton, format
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