STC-2.0 status

Mark Cresitello-Dittmar, SAO
Arnold Rots, SAO

AA
——Ts ‘ ;é The USVOA is recognized by the American Astronomical Society (AAS) as a
o Special Interest Group (SIG) of the Working Group on Astronomical Software (WGAS).
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Organizational Structure

+ Modeling partnership
— Domain Expert: Arnold Rots (retiring)

— Modeler: Mark Cresitello-Dittmar (over booked)
* both need replacement by summer 2017

+ Use case/requirements based approach

— Constrain use cases => Science Priority — Multi-D data

» Defines scope and requirements
 May NOT handle all cases STC1 does

— 3 sample files: VLA cube, 2D image, Event list
« Sets domain requirements
* Provide baseline implementation examples

— Identifies minimal set of objects
— Other use cases and examples can follow
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Activity

+ Twiki updated with requirements from cube model

— Participants, goals, use cases, requirements, etc
* http://wiki.ivoa.net/twiki/bin/view/IVOA/STC2

+ Model

— Normalize elements to identify pattern
* |dentify all concepts involved, and proper relation
* May over describe simple cases

— Implement pattern in all required domains

— Trim elements not needed for specified use case

* Coordinate flavors, unused domains, region, area,
several support datatypes

— Separate into sub-models
» stc2_core, stc2_coords, stc2 transform
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http://wiki.ivoa.net/twiki/bin/view/IVOA/STC2

Activity

+ Uploaded to Volute
— Link likely to change

+ Distributed to small group for comment
— Good feedback on structure

+ Looking for

— More input on pattern approach in general
* More explicit, more consistent across domains
* More understandable?

— Level of normalization
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W

Pattern: current

W

[1 mapping:FrameTransform[%]

W n.

w

[1 handedness:Handedness[0..1}=left
1 pixelFrame:PixelFrams[1..4]
[1 pixelSpace:PxelSpace[1]

customizable origin

timeScale TimeScale[1]
refPosition:SpaceRefPosition[1]
refDirection: Position[0..1]

time0 TimeStamp[0..1] R flavor.CoordFlavor1] ’

origin s

hift

i spaceﬂefFram*paceﬁth&fFram&[ﬂ
[1 refPosition:SpaceRefPosition[1]
[1 equinox:Epochld..1]

{=zelf. pelaixes size=self. naxes}

[1 naxes:nonnegativelnteged1l=1
[ pixeltxes Pieltxis(1..3] {ordered}

ndim:nennegativeinteger1] {ordered}

coordinate space
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1.3

+pixelixes

T PixelAxis

[ naxis:nonnegativeinteged1]
[1 numpix:nonnegativelnteged1]
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1.*

+pixelFrame

*

{CoordFrame.mapping.size=0}

[1 nativeAxis1:nennegativelnteger1]
[1 nativeAxisZ:nennegativeinteger0..1]
[1 nativeAxis3:nonnegativelnteged0..1]
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Pattern example — Pixel Domain

CoordFrame P
*1 0.1
1 +basis
+ basis
BasisFrame
1
StdBasisFrame
+ origin : StdRefPosition
+ orientation : StdRefFrame
+ coordSpace
1 CustomBasisFrame
CoordSpace + origin : AbsoluteCoordinate »
1 0.1
+ axis
1.*
CoordAxis
. AssociaredValue
+ domainMin : RealQuantity [0_.1] + 3ans
+ domainMax - RealQuanfity [0..1] + loc : RealQuantity
0.1 0.1
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Absolute Coordinate

+ elem - AssociatedValue [7]

PixelFrame

' coordSpace

L}
1 +basis

PixelBasis

Pixel Domain

StdPixelBasis

Comment

CoordSpace

origin: 0.0
dimensionality 1.3

orientation: nfa

‘T 4
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PixelSpace
+ 3xs
1.
PixelAxis
AssociatedValue

+ length : nonnegativelnteger + auis
+ domainMin : RealQuantity [0..1] + loc : RealQuantity
+ domainMax : RealQuantity [0..1] 0.1 0.1

1 PixelCoord1D

+ elem : Associated\alue

PixelCoord <l

PixelCoord2D

+ elem : As sociated\alue [2]

] PixelCoord3D

+ elem : Associated\ialue [3]

Oct. 22,2016



Pattern example — Time Domain

CoordFrame P
*1 0.1
1 +basis
+ basis
BasisFrame
1
StdBasisFrame
+ origin : StdRefPosition
+ orientation : StdRefFrame
+ coordSpace
1 CustomBasisFrame
e + origin - AbsoluteCoordinate
1 0.1
+ axis
1.*
CoordAxis
. AssociaredValue
+ domainMin : RealQuantity [0_.1] + 3ans
+ domainMax - RealQuanfity [0..1] + loc : RealQuantity
0.1 0.1

Absolute Coordinate

+ elem - AssociatedValue [7]
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Gregorian
Julian
Roman

TimeFrame
$0ais |01
1
TimeBasis
1
i

+ coordSpace

Calendar

Id

TimeScale

TDB

StdTimeBasis

+ prigin : Calendar

+fimescale : TimeScale

+ refPosition : StdRefFPosition

+ refDirection : SpatialCoord [0..1]

TCG
TCB
TA
uTtc
LST
LOCAL

Time

L CustomTimeBasis
1
+ pffs et : TimeOffs et [0..1] D H
CoordSpace + refPnsifion - SnatialCoord 10 11 0.1 D m al n
T 1
Time Space
+axs
0.1 1
CoordAxis TimeOffset
+ ads i
1 AssociatedValue ; -
+t 7| + domainMin : RealQuantity [0..1] + loc - RealQuandity
+ domainMax : RealQuantitv [0_.11 0.1 0.1
TimeCoord Timelnstant
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+ elem : AssociatedValue

+ loc : datetime
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Pattern exam

+ coordSpace

ple — Spatial Domain

b
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SpaceFrame fe.]
‘P Epoch StdRefPosition
1 A
\lﬂ . +type : EpochType TOPOCENTER
SpaceBasis +basis + year : real BARYCENTER
HELIOCENTER
N 1 GEOCENTER
GALACTIC_CENTER
L stdSpaceBasis LOCAL_GROUP_CENT...
= — EpochType MOON
+ origin : StdR efPosition EMBARYCENTER
+ orientation : StdRefFrame J MERCURY
+ equinox: Epoch [0..1] B VENUS
MARS
JUPITER
SATURN
Custom SpaceBasis URANUS
NEPTUNE
+ origin : SpatialCoord PLUTO
— RELOCATAELE
0.1 LSR
1 LSRK
LSRD
CoordSpace UNKNOWN
CUSTOM
1
+ axis 1.=
CoordAxis AssociatedValue
+ads ; - SpatialCoord1D
+ domainMin : RealQuantity [0..1] + loc - RealQuanfity
+ domainMax : RealQuantity [0..1] 0.1 0.1 + elem - Associatedvalue
\1 SpatialCoord ”
Spherical SpatialCoord2D
T
0.1 + elem : Associatedvalue [2]
0.1 +theta
0.1 +phi
Polar SpatialCoord3D
+ elem : AssociatedValue [3]
0.1 1
0.1 +theta
Cartesian
0.1 Tx
0.1 *y
0.1 *z
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]

StdRefFrame

ICRS

FK4

FK5

ECLIPTIC
GALACTIC_I
GALACTIC_Il
SUPER_GALACTIC

HEE

HEEQ

Hel

HCD
MERCURY_C
VENUS_C
LUNA_C
MARS_C
JUPITER_C_II
SATURN_C_Ill
URANUS_C_Ill
NEPTUNE_C_Ill
PLUTO_C
MERCURY_G
VENUS_G
LUNA_G
MARS_G
JUPITER_G_IIl
SATURN_G_IIl
URANUS_G_II
NEPTUNE_G_II
PLUTO_G
UNKNOWN
CUSTOM
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ToDo

+ Complete migration of coords and transform parts

+ Distribute to DM group

— Work questions within group mail list
— Decide on normalization level

+ Incorporate into Dataset and NDCube models

+ Serialize sample files in VOTable, annotated to model
— lterate to resolve issues as identified.

+ Update working draft
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Big Picture

This approach constrains the model to support active
participants in IVOA projects. It will consist of a
limited number of packages and components
required to implement an available set of sample
files.

It is very important to develop the model in context of
“the big picture” to ensure that it can accommodate
growth as new samples and use cases are
considered.
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