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Image Data Model 

  Status 
- Working Draft 

  Updated working draft released to author group 16 Aug 
  Complete except for access model 
  Includes a full data model spreadsheet with all metadata 

- Prototyping 
  VOA prototype (within SIAV2) has been available for several weeks 
  Can see DM instances in VOTable by querying against service 
  A number of real image/cube datasets included 
-  ALMA, JVLA, legacy VLA, JWST (partial), JCMT, Keck, Ned, Califa, etc. 

- Future Plans 
  Access model is major item to be done next – need prototyping 

with real data and real client software 
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ImageDM and FITS 

  Why Not Just use FITS? 
- Not just because VO does its own thing 
- Separate DM abstraction from serialization 

  Retain key FITS models, e.g. Image, WCS 
  Use VO-compatible representations, e.g. Utypes 
-  Inherit / Extend from common VO models 

  ObsCore, Characterization, etc. 
  Consistent with other models, e.g, SpectralDM 
- Explicit support for issues of cube data 

  Sparse data, time cubes, better support for polarization 
  Access model for advanced access to large images/cubes 
- Support multiple serializations 

  FITS, VOTable, CASA, Starlink NDF, JPEG-2000, etc. 
  Dynamic FORMAT transformation 
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ImageDM Use Cases 

  Scope of Use Cases 
- Not science use cases 

  Rather, derived from science use cases 
  Used to drive DM architecture 
- Based mainly upon 

  Heidelberg cube session and VAO cube whitepaper 
  Cube test data, cube prototyping 

  Feedback 
- Need to tie back in to science use cases better 
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ImageDM Use Cases 

  DM Architecture Use Cases 
-  1. Simple image 

  Overall Dataset metadata plus a single Data element (array) 

-  2. Single sparse image 
  Like simple image (single Data element), but not fully sampled 

-  3a. Multiple-subarray as a single Image dataset 
  Multiple Data elements share common dataset metadata 

-  3b. Aggregation of images to model more complex data 
  Aggregation of separate, distinct Image instances 
  Any metadata may differ in each image. 
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ImageDM Use Cases 

  DM Architecture Use Cases 
-  4. Large cube 

  Supported mainly by #1(simple image), #3 (multi-subarray) 
  Data abstraction is key, to hide how data is physically stored 
  Large cubes can no longer be stored as a single file 

-  5. Wide-Field survey 
  May or may not expose individual survey fields 
  May require only virtual data access if fields are hidden 

-  (6)   Pass-through of other hypercube data, e.g., event data. 



Sept 26, 2013 IVOA Interop Kona-Waikoloa 

ImageDM Architecture 
7	




Sept 26, 2013 IVOA Interop Kona-Waikoloa 

ImageDM – Data Model Elements 
8	




Sept 26, 2013 IVOA Interop Kona-Waikoloa 

9	


Data Model Classes 

  Major Elements 
- Main model 

  Generic dataset metadata describing overall dataset 
  Mostly common with other models 

- Data Element model 
  Describes each image sub-array 
  Most Image-specific part of data model 
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Dataset.Image 

  Concept 
- Summarizes most important image-specific metadata 
- Note Data element metadata is not included 
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Data Element 

  Usage 
- One Data element per sub-array 
- Geometry, WCS may differ for each sub-array 
- Supports pass-through of non-image hypercube data 
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Data Access Model 
  Concept 
-  Define standard model for accessing n-D images 
-  Dataflow from input image to output data product 
-  Define standard access operations 

  Model Elements 
-  Filter -> WCS transform -> Pixel transform -> Function 
-  All elements are optional 

  Status and Issues 
-  Current "cutout" prototyping addresses Filter, Pixel transform 

  To be covered in DAL/DM session on Friday 
-  Filter can be expressed either using STC-S or per-axis parameters 
-  Need to support range lists for spectral and time axis 
-  Functions are a challenge, but needed to access large cubes 
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UType Inventory 

  Scope 
- ObsCore/ObsTAP, Char 1&2, SpectralDM, STC 

  Highlights 
- Dataset.Type (DataProductType in ObsTAP) 
- Dataset.Subtype, Dataset.CalibLevel 
- Dataset.Image 
- ObsID (DataID.ObsID?) 
- CoordSys.FluxFrame 
- Characterisation 

  Coverage*LoLimit2Vec, HiLimit2Vec 
  Char.PolAxis (UCD, enumeration of states) 
- Data Element 
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Visibility Data 

  Characterization 
- Pointing, FOV 
- UV distance plot 

  min/max UV distances, number of antennas, duration of exposure 
- Dirty beam plot 

  FWHM axes, max sidelobe expressed as % of peak 
- Freq sub-bands observed 

  support for velocity units (convention, ref frame, rest freq) 
- Resolution 

  size of synthesized beam (major, minor axes and angle) 
- Flux density, Jy/beam 
- Sensitivity, rms noise 
- Properties of possible generated images/spectra as ranges 
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