Designing STC2 with
VO-DML/UML
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STC-1was designed as a data object characterization in
observation space

The characterization metadata were intended to be:
e Complete
e Self-consistent

To borrow Markus’s description:
STC was intended to be descriptive, not prescriptive

No need to implement all available options
But picking random elements destroys consistency
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~ STC1 to STC2

STC1 design dated - e.g., substitution groups
Not used for its intended characterization purpose

Lessons learned from the development and
implementation

STCz:
e Use of VO-DML as a more robust design tool

e [Leaner and more abstract

e More modular
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STC2 Modules

Coordinate systems
» Space and time
Spectral and redshift
Polarization
Enumerated coordinate axes

Pixel coordinates

Projections
» Modeling FITS WCS

Coordinates in observation space

Coordinate spaces
e Regions
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Coordinate Systems

g Coordsystem ]

PixelCoordSystem CoordSys AstroCoordSystem
[ pixelCoordFrame:PixelCoordFrame[] [1 genericCoordFrame: GenericCoordFramel?] [ timeFrame:TimeFrame[0..1]
[ pixelSpace:PixelSpace]1] [1 coordSysiD:identity[1] [l spaceFrame SpaceFrame]0..1]
[ spectralFrame: SpectralFrame]0..1]
+genenctuurdFramE$ - [ redshiftFrame:RedshifiFrame[0..1]
GenericCoordFrame [ polarizationFram: rame(0..1]
i phem:stringlD..1]=DE40S
. [u] 1]t
+pixelCoordFrame CoordFrame [ «attributes naxes:nonnegativelnteger]
o T PR— [1 flavorcoordFlaved1]
. HargetFramg [ frameD dentiy[1)
‘SpectralLikeFrame
1
~targetFrame [1 spectraRefPostion:specRefPos(1]
stimeFrame ;"
1 +pixelSpace TimeFrame 0.1
+spectralFrame
PixelSpace [ tmeScake 1)
1 TransformableFrame [ timeRefPosition:SpaceRefPosition[1]
[1 naxes:nonnegativeintzged1] ) )
- [ refirection:Position[0..1]
[0 pixelaxes:Pixelixis[1..*] [1 cimFrame.DimensionecFrame ] [ time0:Time(0.1] 0.1
targetFrame: CoordFrame[1 )
3 » [t m [ unittimeUnits{0..1] sredshifiFrame
1
<pixelAes b RedshiftFrame
PixelAxis [1 dopplerDefintion:dopplerDefinition[1]
[ naxisinonnegativelnteger1]
[ numpix:nonnegativelntege1] +polarizatignFrame
= PolarizationFrame
0.1
+spaceFrame | 0.1 [1 poMype:polarizationType[1]

SpaceFrame

[ spaceRefFrame spaceStdRefFrame[1]
1 [1 spceRefPosition:SpaceRefPostion[1]
~dimFrame [1 epochEpochi0. 1]

. [ unttspacaUnits[0. 3] {ordered} [ AstroCoords |

[ tunittimeUnits[0..3] {ordered}
[ handedness handedness{0..1)=left [ time:TimeCoord[0..1]
[ catirbutes naxes:nonnegativelnteger1] ]
[1 favor.coordFlavol1]

=]

posttion-Fosttion[0..1]
velocity:Velociy(0. 1]

[1 spectrat SpectralCoord]..1]
~dimFrame |1 Transformable SpaceFrame |ﬁmp1esmeme| SpaceRefPosition 1| [ redshifcredshinCoordp. 1]

[ polarization:PoiCoord[0..1]

1

+timeRefPosition

+spaceRefFosttion

=]

+spceRefPosition | 1

[ dimFrame:D T

11

[ targetFrame:CoordFrame[1]

StdSpaceRefPos CustomSpaceRefPos

[l spaceRefPosition:sdRefPos[1] [1 spaceRefPosition: AstroCoords{1]
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Projections (WCS, etc.)

pkg FrameTransforms J

DimensionedFrame

L1 handedness:handedness{0..1}=left

Transform

cdMatrix Matrix3x3[1]

PolStokes

PolCircular

[1 pixeType:POLSTOKES[npix] {ordered}

[1 pixeMype:POLCIRCInpix] {ordered}

PolLinear

[1 pixeMype:POLLIN[npix] {ordered}

PolVector

[1 pixeype:POLVECTInpix] {ordered}

Enum2D

Enum3D

[ «attributes naxes:nonnegativeinteger1] [ projection:projection[1]
[1 flaver.coordFlavor1]
EnumFrame
[ npix: gativelnteger1]
FrametD i XformiD iy
[ transform:Xform1D[0..1] fle- pxaxi tiveinteger1] -
a +tranjsform 01 pixaxi - Polynomial2D PolFrame
[1 refvalreal1]
0.1 [1 refPixetreal1] [ order gef1]
[ scalereal1] [1 coeffreal1..] {ordered} A
ScaleRotate2D
1 Frame2D Xform2D
[1 scales:Realdoublet]1
[ transform:<form20[0..1] [1 pixaxis1:nennegativeinteger1] L1 ) {1
+trarjsform [ pixaxis2: gativeinteger1] k=3 [1 rotationAngle:real[1]
0.1 | [7 refvalRealdoublet[1]
01 refixein 1 mMatrix2D
[ cdMatricMatrix2x2[1]
I Frame3D — Xform3D ScaleRotate3D
[ transform:Xform3C(0..1] [1 pixaxis1:nonnegativeinteger1] <} [1 scales:Realtriplet[1]
+transform [1 pixaxis2:nonnegativenteger1] [1 rotationAngles:Realdoublet[1]
0.1 Peaxiz ol
[1 pixaxis3:nonnegativeinteger1] _ T ——
[ refvalRealtriplet[1] =} mMatrix3D
L1 refPielReattriplet[1] L1 ecrealnpix] {ordered}

1 ec:Realdoublet{npix] {ordered}

[1 ecReatriplet{npix] {ordered}
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Coordinates
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0.1

+position

svelocity

0.1
“+spectral

[ epochEpoch(0. 1]
[1 untspaceUnits|0. 3] {ordered}

O

|
[1 pos:ScalarCoord[1]

[1 pos:Coord20[1]

—
[ pos:Coora3D[1]

[1 tunittimeUnits[0..3] {ordered}

‘F‘

pkg Coords,
o icC ramef]
[1 coordSysiDiidentity[1] +coordSys
1
+coordSys’
1
[ Cooras |
+generic
a ing[0..1] {ordered)
g gene.:;: c.;:rdir:;q;:omemd} 0 remestnan 11
coor oor
= Y [ naxes:nonnegativeinteger(1]
[ valuereal1.q {ordered}
[1 coordSys:CoordSys{1]

[ time:TimeCoord(0..1] |n ciD:ScalarCoord]1] | |[] c2D:CoordzD[1] ‘ |[] €3D:Coord3D[1] ‘
[1 position:Postion0..1] I 1t 1t 1
[T velocty:Velocty[0..1]
[1 spectral SpectralCoord[D..1]
[ redshiftRedshiftCoord[D.1]
[1 polarization:PoiCoord[0..1]

0.1
+polarization

F

[ vel:ScalarCoord[1]

[ velCoord2D[1]

[1 velCoord3D[1]

[1 unit:fregUnits[0..1]
[ freq:ScalarCoord[1]

[1 untenergylnits[0..1]
[1 energy:ScalarCoord[1]

rs:SealarCoord[1] |
1

| [1 stokes:POLSTOKES[0..1}= |
[ 1

oo

unit spacelinits[0. 1J=km
tunictimeUnits]0..1J=s
dopVetScalarCoord]1]

[ unit:spaceUnis[0..1]
[1 wave:ScalarCoord1]

. - |
[ circularPolPOLCRC[O..1]

- |
[ linearPolPOLLIND..]

[ pixeMype:POLVECTD. A]
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Coordinate Areas
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+velointy 0.1

[T epoch:Epoch0..1]

O unt:

..3] {ordered}

| [ e

& [ tunittimeUnits[0..3] {ordered}

m

mpemran%ﬂ 1

L Freqnterval |

pkg CoordArea
[1 oenericCoordFrame:GenericCoordFramel*]
[1 coordSysiDidentity[1]
1| scoorasys
{ordered}

[1 name:string[0..1] gneric |-

[ generic:CoordinateArealt] {ordered}

[1 coordsSys:Coordsys[1]
[1 timelntervalTimeinterval0..1]
[1 posintv:Posttioninterval0..1] [ cintv:Coordinterval1] [1 chntv:Coord2Dinterval1] [1 chtv:Coord3Dintervall1]
[T velointv:Velociylntervall0..1]
[1 spectralintv-Spectralinterval[0..1]
%] R 30..1]
[T polCoverPolFrame(0..1]

+poshty |91

‘ [1 posintv.CoordScalarinterval1] |
t

‘ [ velolntv-CoordScalarinterval1]
t

[ unitfreqUnits]0..1]
‘ [ fregintv:CoordScalarintervall]

posintv:Coord2Dinterval1]

[1 posintv-Coord3Dintervall]

[1 velointv-CoordzDinterval[1]

[ velointv:Coord3Dinterval1]

[ rsintv:CoordScalarinterval1]

[ unitenergyUnits[0..1]
[ energyintv:CoordScalarhterval1]

[ unitspaceUnits[0..1]
[ wavehtv:CoordScalarinterval1]

[ unitspaceUnits[0.1]
[ tunittimeUnts(o..1]
[1 dopVelntv-CoordScalarintervall1]
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Regions

pkg Region

+region1
+region2 1

[ areareal0..1] +region

1.

iy

=

‘ I

e

[1 centerPosition20[1]
[ size:Realdoublet{1]

[1 vertex:Vertex[3.*] {ordered}

3.*
+yertex L1 location:Position20[1]
B % | [ smalCirclePole:Position20{0..1]
[ sector |

I

[1 centerPosition2D{1]
1 radiusreal[1]

center PositionZD[1]
semiMajorAxis real[1]
semiMinorAxis:real[1]
positionAngle:real[1]

oooo

. 1 region:Region[1..%]

[1 vertex:Position20[1]
L1 positionAnglet:real[1]
L1 positionAngle2:real[1]
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N

[1 halfSpace:HalfSpace[1.%

+halfSpace | [ wectorPosition3D[1]
1.5 | [0 «attributes offsetreall1]

[1 pointPosition2D[3..4

1 point:Position30(3.%]

1 region:Region[1..%]

1 region:Region[1]

[——————— [ region1:Region[1]

1 regionZ:Region[1]
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Requirements for Next Draft

Fix the many places where Gerard’s rules are violated
Better modularization
Higher level of abstraction (lose some detail)

Listen to Markus and check against Mark’s STCmod
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