VO-DMIL Annotation for the
Hubble Source Catalog
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VO-DML Use Case Analys1s

A How much effort are the followmg tasks?’
(And how useful are they?)

— Data provider annotating Hubble Source Catalog
(HSC) results with VO-DML

— Client parsing/consuming that VO-DML

* Instantiating HSC source objects

— Client doing something useful with those objects
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HSC Overview

P 42

e Source detections were extracted from most

¥

HST imaging observations.

‘ — Each observation uses one filter.
| — HST has >100 filters

" « The crossmatch of those detections are stored

#0125 “matches” in the HSC.

84  — Hach match has a magnitude for each filter.

f.-':f — In VOTABLE results, FIELDs that are all null are
',:. not included.
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HSC Annotations
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< ; ._1 *o| Global Filter Instances & bR

. a I e N B o e
= <INSTANCE ID="_W2_F218W" dmtype="filter:PhotometryFilter">
o <ATTRIBUTE dmrole="filter:PhotometryFilter.name">
<LITERAL value="W2_F218W" dmtype="ivoa:string"/>
</ATTRIBUTE>
<ATTRIBUTE dmrole="filter:PhotometryFilter.bandName">
<LITERAL value="U" dmtype="ivoa:string"/>
</ATTRIBUTE>
<ATTRIBUTE dmrole="filter:PhotometryFilter.spectralLocation">
<LITERAL value="218" dmtype="ivoa:RealQuantity"/>
</ATTRIBUTE>
B 3 </INSTANCE>
2 <INSTANCE ID="_W2_F450W" dmtype="filter:PhotometryFilter">
8 . <ATTRIBUTE dmrole="filter:PhotometryFilter.name">
<LITERAL value="W2_F450W" dmtype="ivoa:string"/>
</ATTRIBUTE>
<ATTRIBUTE dmrole="filter:PhotometryFilter.bandName">
<LITERAL value="B" dmtype="ivoa:string"/>
</ATTRIBUTE>
<ATTRIBUTE dmrole="filter:PhotometryFilter.spectralLocation">
<LITERAL value="450" dmtype="ivoa:RealQuantity"/>
A </ATTRIBUTE>
S </INSTANCE>
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HSC Annotations (2)

i S Source ID and Position templates SR _—_— .
& ’; <INSTANCE ID="_source" dmtype="sample:catalog.Source">
8. <PRIMARYKEY >
<PKFIELD>
<COLUMN ref="MatchID" dmtype="ivoa:string"/>
</PKFIELD >
</PRIMARYKEY >
<ATTRIBUTE dmrole="sample:catalog.AbstractSource.name">
<COLUMN ref="MatchID" dmtype="ivoa:string"/>
</ATTRIBUTE>
<ATTRIBUTE dmrole="sample:catalog.AbstractSource.position">
<INSTANCE dmtype="sample:catalog.SkyCoordinate">
<ATTRIBUTE dmrole="sample:catalog.SkyCoordinate.longitude">
<COLUMN ref="MatchRA" dmtype="ivoa:real"/>
</ATTRIBUTE>
<ATTRIBUTE dmrole="sample:catalog.SkyCoordinate.latitude">
<COLUMN ref="MatchDec" dmtype="ivoa:real"/>
</ATTRIBUTE>
<REFERENCE dmrole="sample:catalog.SkyCoordinate.frame">
<IDREF>_icrs</IDREF>
</REFERENCE>
</INSTANCE>
</ATTRIBUTE>
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T Source Luminosity templates [
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<COMPOSITION dmrole="sample:catalog.AbstractSource.luminosity">
<INSTANCE dmtype="sample:catalog.LuminosityMeasurement">
<ATTRIBUTE dmrole="sample:catalog.LuminosityMeasurement.value">
<COLUMN ref="W2_F218W" dmtype="ivoa:real"/>
</ATTRIBUTE>
<ATTRIBUTE dmrole="sample:catalog.LuminosityMeasurement.error">
<COLUMN ref="W2_F218W_Sigma" dmtype="ivoa:real"/>
</ATTRIBUTE>
<ATTRIBUTE dmrole="sample:catalog.LuminosityMeasurement.type">
<LITERAL value="magnitude" dmtype="sample:catalog.LuminosityType"/>
</ATTRIBUTE>
<REFERENCE dmrole="sample:catalog.LuminosityMeasurement.filter">
<IDREF>_W2_F218W</IDREF>
</REFERENCE>
</INSTANCE>
<INSTANCE dmtype="sample:catalog.LuminosityMeasurement">
<ATTRIBUTE dmrole="sample:catalog.LuminosityMeasurement.value">
<COLUMN ref="W2_F450W" dmtype="ivoa:real"/>
</ATTRIBUTE>
<ATTRIBUTE dmrole="sample:catalog.LuminosityMeasurement.error">
<COLUMN ref="W2_F450W_Sigma" dmtype="ivoa:real"/>
</ATTRIBUTE>
<ATTRIBUTE dmrole="sample:catalog.LuminosityMeasurement.type">
<LITERAL value="magnitude" dmtype="sample:catalog.LuminosityType"/>
</ATTRIBUTE>
<REFERENCE dmrole="sample:catalog.LuminosityMeasurement.filter">
<IDREF>_W2_F450W</IDREF>
</REFERENCE>
</INSTANCE>
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Home Page | {7 hsc-ucl.xml
618 Total Rows

Filters

in

(NaN) is excluded from the histogram as it
represents a null value

Remove rows with null value: |

</ A_F606W (ABMAG)

- -.1 T SN

19.7229 26.802

(NaN) is excluded from the histogram as it
represents a null value

Remove rows with null value: |

</ W3_F606W (ABMAG)

i

1 [SFIEAF TN BTN

21.7086 26.7879

(NaN) is excluded from the histogram as it
represents a null value

«

Edit Columns...
A_F606W

Table Displayve
A_F606W_Sig...

25.59927281...

25.70781811...

24.60927252...

25.40287518...

25.30590907...

26.70499992...

24.95127296...

25.15318176...

25.92763605...

26.60139999...

0.023865318...

0.035080122...

0.037007421...

0.050168508...

0.015748477...

0.036463321...

0.044322255...

0.028005545...

A_F606W_N

T

W3_F606W

25.61720085...

24.52680015...

25.352500091...

25.29879951...

26.72859954...

24.88209915...

25.12709999...

25.90660095...

26.76140022...

»

(] (o] (=)

W3_F606W_Si... W3_F606W_N A_F814W

25.39093744...

24.08524990...

24.96166674...

24.91725015...

26.29599952...

25.64399909...

25.26056265...

25.48212504...

25.47743749...

I Footprints: All

v.v]

A_F814W_Sig...

0.030769988...

0.048358943...

0.016539107...

0.033832036...

0.029059716...

0.019414745...

0.036395950...

0.047493328...




4 '] 0 (_source)
=] _dmtype__: sample:catalog.Source
=] __primarykey__:
4 '] __ attributes___

4 | position
=] _dmtype__:

4 '] __ attributes__
=1 longitude:
=] latitude:

4 '] __references___

sample:catalog.SkyCoordinate

12.2831864196918
42.7489358564479

e

4 ') frame

4]0 (_icrs)

__dmtype__: sample:catalog.SkyCoordinateFrame [

4 ) __attributes___
=] name:

4 ' luminosity
4.0
=|__dmtype__: sample:catalog.LuminosityMeasurement
4 ') __ attributes___
=] value
=] error
=] type: magnitude
4] __references___
a | filter

=| __idref__:

A _F435W

=] __dmtype__: filter:PhotometryFilter
=] _id__: _A_F435W :
4| __ attributes__

=| name: A_F435W

=| bandName: B

--| spectralLocation:



Client Side: Something Usetul?
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M| 618 Total Rows

Filters <« Edit Columns... Table Display: Al M
W3_F606W_Si... W3_F606W_N A_F814W A_F814W_Sig...

Nys Edit Filters... A_F814

0 1 25.08443748... 0.030769988... 16

i

o
-

25.39093744... 0.048358943... 16 NaN 25.662509 25.390937 0.271572

24.08524990... 0.016539107... 24.568036 24.08525 0.482786

(NaN) is excluded from the histogram as it
represents a null value

. 0 1 24.96166674... 0.033832036... 12 NaN 25.377688 24.961667 0.416021
Remove rows with null value: =

- R
0 1 24.91725015...  0.029059716... 16 NaN 25.302354 2491725 0.385104

26.29599952... 26.7168 26.296

19.7229

25.64399909... 25.643999

(NaN) is excluded from the histogram as it
represents a null value

. 0 1 25.26056265... 0.019414745... 16 24.84 24.916686 25.260563 -0.343877
Remove rows with null value: [

-1

25.48212504... 0.036395950... 25.140141 25.482125 -0.341984

25.47743749... 0.047493328... 25.917119 25.477437 0.439682

18.9617
26.6814
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25 FPS (1-56)
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' Natural Extensions

_ | * Annotate more source catalogs g

— Show that same client code can understand and use
luminosity information.

|+ Annotate crossmatch results
§  — Very clear which attributes go with which sources

— May need a simple crossmatch model
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Challenging Parts
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P 42

. |* Provider: It was challenging to construct the
annotations from document alone.

— Examples were crucial for clarifying different cases.

* Client: Many different elements to parse
| — Directly matches concepts from VO-DML itselt
— Writing basic parser (tokenizing) is tedious

— But(l) handling semantics is straightforward and
unambiguous.

s
e

"M+ Client: Resolving references is never all that casy. [
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Conclusions(?)
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o Annottig eting VABE elts W VO- ;
¥ DML source models can: |

— Increase comprehensibility (thus interoperability) of data.

[ — Enable client features that were not possible before.
_ . * Learning curve for VO-DML and mapping was a b1t .“é
| paintful, but achievable, at least for this use case.

B * Defining, and experimenting with, other specific
(and useful) cases could:
— Identify improvements to syntax and documentation.

8 — Help us ensure we agree on the actual goals of VO- DML
' annotation.
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